The World Meteorological Organization

The World Meteorological Organization (WMO), of which 185'" States and Territories are Members, is a
specialized agency of the United Nations. The purposes of the Organization are:
(a) To facilitate world-wide cooperation in the establishment of networhs of stations for the mahing of
nwteorological observations as well as hydrological and other geophysical observations related to meteol'Ology,
and to pl'Omote the establishment and maintenance of centres chwged with the pl'Ovision of meteol'Ological and
related services;
(b) To pl'Omote the establishment and maintenance of systems for the rapid exchange of meteol'Ological and
related information;
(c) To pl'Omote standardization of nwteol'Ological and related observations and to ensure the uniform publication of observations and statistics;
(d) To further the application of meteol'Ology to aviation, shipping, water pl'Oblems, agriculture and other
human activities;
(e) To promote activities in operational hydrology and to further close cooperation between Meteorological and
Hydrological Services; and
(fJ To encourage research and training in meteorology and, as apPl'Opriate, in related fields and to assist in
coordinating the international aspects of such research and training.
(Convention of the World Meteorological Organization, Article 2)

The Organization consists of the following:
The World Meteorological Congress, the supreme body of the Organization, brings together the delegates of
Members once every four years to determine general policies for the fulfilment of the purposes ofthe Organization,
to approve long-term plans, to authOlize maximum expenditures for the following financial period, to adopt Teclmical
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 Members, coordinate 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 ofthe 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 year 1997 was significant for the work of the
World Meteorological Organization (WMO) as issues
related to climate, water and the atmosphere, and
other related environmental issues, continued to be
high on the agenda of policy makers. The average
temperature near the surface of the Earth was the
highest on record since records began in 1860. The
global climate in 1997 was dominated by the very
strong El Nifio/Southern Oscillation warm episode
which had considerable impacts that were felt around
the world. Last year also saw the "flood of the century"
in the Czech Republic, Poland and in the eastern part
of Germany, rendering thousands of people homeless
and causing damages of over US$ 5 555 million. In
South-East Asia, the smoke and haze that resulted
from the forest fires in Indonesia caused widespread
air pollution and environmental problems for downwind countries in the region. Natural disasters also
caused havoc in various parts of the world.
WMO continued to give high priority to climate
change issues and sustainable development through
the implementation ofthe United Nations Conference
on Environment and Development's Agenda 21 and its
related Conventions, including the UN Framework
Convention on Climate Change (UNFCCC ), the
Vienna Convention for Protection of the Ozone Layer
and its Montreal Protocol and the United Nations
Convention to Combat Desertification (UNCCD ). The
Kyoto Protocol was an important highlight of the third
Conference of the Parties (COP-3) to the UNFCCC
which was held in Japan in December 1997.
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A major conference on the World Climate Research
Programme took place in Geneva in August 1997 and
reviewed the major achievements, benefits and challenges faced by the WCRP since its inception in 1980.
The Conference statement was sent to COP-3 and
resulted in a resolution on the need to enhance observational networks of the climate system and the
implementation of activities within the framework of the
Climate Agenda.
In the area of freshwater, WMO took a lead role in the
preparation of a Comprehensive Assessment of the
Freshwater Resources of the World which was considered
by the special session of the United Nations General
Assembly in June 1997. The Assembly agreed on a
Programme for the future implementation of Agenda 21
on freshwater and other issues of relevance to WMO and
the national Meteorological and Hydrological Services
(NMHSs).
An historic event took place in Bangkok, Thailand in
December 1997, with the first International Expert
Meeting on the Participation of Women in Meteorology and
Hydrology, that unanimously recommended actions to be
taken by Member countries to improve the gender balance
in their NMHSs and to increase the participation of professional women in the activities ofthe Organization.
I am confident that WMO and, in particular, the
national Meteorological and Hydrological Services will
continue to rise to the challenges posed by these crucial
environmental issues on the eve ofthe next millennium
through unflinching cooperation which is the hallmark of
the Organization.

---._._-

~~

(G. O. P. Obasi)
Secretary-General
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In 1997, the Organization's membership totalled 185 , comprising 179
Me mber S tates and six Member
Territorie s . A lis t of Members is
given in Annex 1.
In view of the growing demands
from Governments and the dwindling financial resources available
for international activities, including
assistance to developing countries,
high priority has been given to the
re structuring of WMO to increase
efficiency while cutting cost s.
To enhance technical cooperation
activities and provide increased support to Members, two subregional
offices began operations in February
199 7 , They are located in Lagos ,
Nigeria, and in San Jose, Costa Rica.
The Gov ernment of Samoa has
agreed to the establishment of a
third subregional office in Apia, to
serve countries in the South-West
Pacific. It will begin operations in
1998.
A brief summary of the work of
th e fort y-ninth s ession of the
E xecutive Council is given in this
chapter a nd its decisions are also
re flect ed in the chapters on the
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scientific and technical programmes
that follow. The year 1997 was
marked by other events of importance to the Organization and to the
smooth running of its programmes,
The twelfth sessions of Regional
Associations IV (North and Central
America ) and III (South America)
were held in Nassau, Bahamas from
12 to 20 May and in Salvador de
Bahia, Brazil, from 17 to 25
September, respectively, The
Commission for Marine Meteorology
held its twelfth session in Havana,
Cuba from 10 to 20 March, while the
twelfth session of the Commission
for Climatology took place in Geneva
from 4 to 14 August. More information on these sessions can be found
in the relevant chapters of this
Report,

UN and the follow-up to UNCED
A significant event of the year was
the nineteenth special session of the
UN General Assembly which was
convened in June 1997 to review and
appraise the implementation of
Agenda 21. The Secretary-General of
WMO, Prof. G, 0, P. Obasi, in his

Participants in the forty-ninth session of the Executive Council, June 1997 (WMO/Bianco)
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address to the session, brought out
clearly those areas in which WMO
has contributed to the implementation of Agenda 21 and other
outcomes ofUNCED. He highlighted
the active role being played by WMO
in the realization of the objectives of
the UN Framework Convention on
Climate Change (UNFCCC) and the
UN Convention to Combat Desertification (UNCCD) as well as the
support provided to the Convention
on the Protection of the Ozone Layer
and its Montreal Protocol. He also
drew attention to the programmes
of WMO that contributed to the
implementation of Agenda 21 and
the participation of WMO in the
preparation of the Comprehensive
Assessment ofthe Freshwater Resources
of the World (see box on p, 10).
On the whole , the General
Assembly acknowledged that a
number of positive results had been
achieved during the five years that
had elapsed since UNCED. However,
there was serious concern that the
overall trends for sustainable development were worse today than they
were in 1992. Every effort will be

made to accelerate the implementation of Agenda 21 to ensure that by
2002, when the next review takes
place, greater measurable progress
towards su stainable development
has been achieved.
WMO contributed to the preparation of three highly significant
meetings and on each occasion was
represented by the SecretaryGeneral ofWMO. These events were:
• The ninth meeting of the Parties
to the Montreal Protocol which
took place in Montreal, Canada,
from 15 to 17 September;
• The first Conference of the Parties
to the UNCCD held in Rome,
Italy, from 29 September to
10 October (see also p. 8);
• The third Conference of the
Parties to the UNFCCC, which
took place in Kyoto, Japan, from
1 to 10 December (see also p. 8).
The Intergovernmental Panel on
Climate Change CIPCC) (see p. 10)
prepares a wide variety of assessment reports and technical papers to
assist UNFCCC in its work. WMO
continues to provide support for the
IPCC and its secretariat, located at
WMO Headquarters, as well as for
the secretariats of UNFCCC and
UNCCD.

1997 - an EI Nino year
El Nino is the term used to describe
extensive warming of the upper
ocean in the tropical eastern Pacific,
which has a profound effect on global
weather patterns (see p. 12). In
1997, El Nii'io developed very rapidly
during April and May and reached
high intensity by June. This event is
comparable in magnitude and extent
to the 1982-1983 episode, which was
one of the strongest El Ninos of the
century and which served as the
impetus for the development of the
WCRP Tropical Ocean and Global
Atmosphere (TOGA) programme. El
Nino events can now be detected ,
mainly as a result of the research
conducted under TOGA.
In November 1997, WMO began
issuing regular monthly statements
(El Nino Update) on the current El
Nino to ensure that the most effective and accurate information is
made available in a timely manner
to all concerned.

Forty-ninth session of the
Executive Council
The forty-ninth session of the Executive Council took place at the Geneva
International Conference Centre
from 10 to 20 June 1997, under the
chairmanship of Dr J. W. Zillman,
President of the Organization.
The Council considered WMO's
actions in high priority areas, including the implementation ofUNCED's
Agenda 21 , also reviewed by a
special session of the United Nations
General Assembly in June 1997, as
well as progress in climate-related
activities.
The Council also examined issues
of coordination , especially in the
geosciences within the U ni ted
Nations system , matters affecting
the proper functioning of WWW,
action being taken concerning the
international exchange of data and
products, activities in connection
with the preparation of the Fifth
Long-term Plan and issues related to
the role of national Meteorological
and Hydrological Services (NMHSs)
in resource mobilization.
WMO programmes

In reviewing the major programmes
ofWMO, the Council noted that the
Commission for Basic Systems was
addressing the increasing role of new
telecommunication techniques and
services, including satellite-based
systems, commercially-managed
network services and transmission
control protocol/Internet protocol for
the current and future evolution of
the Global Telecommunication
System and particularly the Main
Telecommunication Network. It is
likely that various problems would
arise with the software and even
hardware of computer systems with
the change from the year 1999 to the
year 2000. The NMHSs were therefore urged to pay seriou s attention to
the matter so as to ensure that
necessary changes to computer
systems and applications were made
in good time. The year 2000 problem
is a matter of high priority and
timely action should be taken by all
to assure "year 2000 compliance" .
The Council underlined the
importance of giving considerably
more attention to the use and

POLICY-RELATED
MEETINGS
Date and place

Title

29-31 January
Geneva

Bureau - thirtyseventh session

9 June
Geneva

Bureau - thirtyeighth session

9 June
Geneva

Financial AdviSOry
Committee sixteenth session

10-20 June
Geneva

Executive Council forty-ninth
session

30 Sept.-2 Oct.
Geneva

Meeting of presidents of technical
commissions

applications of the results achieved
within the World Climate Research
Programme, both for practical predictions and in the climate impacts
area. In this regard, attention was
drawn to the compelling requirement for prediction s of probable
occurrence of extreme events such as
floods, droughts and exceptional heat
or cold waves. It also underscored
the importance of th e recognition of
na tional Meteorolo gi cal Services
(NMSs) as the sol e authority for
preparing and issuing warnings of
severe weather, emphasized the need
for coordination of weather warnings
and forecasts between all providers
and disseminators of such products,
including the television broadcast
networks, and stressed the necessity
for adequate acknowledgement of
forecasts and warnings prepared by
NMSs.
In the interest of its Members,
WMO ha s vigorously pursued the
issue of cost recovery for meteorological services provided to the aviation industry and made arrangements with ICAO , as a matter of
urgency, to distribute copies of the
revised Manual on air navigation
services economics to all WMO
Members. The Council considered
that cost recovery was of profound
importance to all NMSs and urged
further expansion of activities in
that field. It was also proposed that,
if possible, the cost-effectiveness of

3
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m et eorologica l information to aviation and its contribution to flight
s afe t y s hould be quantifi e d and
i ss ued a s g uidance material to
Members. Such information could be
p a rticularly u s eful to developing
countries.
WMO w a s called upon to playa
uni q u e rol e within the United
Nations syst em in view of the grow ing concern a t both the national a nd
intern ational levels over the increasing p r oblem s fa cing countries as a
result of wat er shortages and flooding, both of which thr e atened
s u stain a bl e d evelopme nt. It wa s
impor t a nt tha t the Organization be
recognize d a s the natural focus for
internationa l activities, not only in
m et e or ology including climatology
but a lso in those areas of h ydrology
a nd wat er resour ces falling within
its m a ndate. The Council ther efore
s tresse d th e importance of a n
integrat e d a pproach to hydrology

WMO ANNUAL REPORT 1997

a nd meteorolo gy in th e WMO
s y s tem and s trong er inter-agency
cooperation.
Training remained a high priority
ofWMO but, given the considerable
r e duction of fellowships funded
under UNDP, Member countries
w ere urged to contribute to the
Voluntary Cooperation Programme if
they had not alre ady don e s o. In
order to minimize cost s, the Council
urged Members to make maximum
u se of the training opportunities in
their respective regions, in particular
at the Regional Meteorological
Training Centres (RMTCs), which
w e re found mo s t co s t-effective. It
welcomed the initiatives of some
Members from developed regions, as
well as EUMETSAT, in a ssisting a
number ofWMO RMTCs to r einforce
their capabilities to apply modern
t echniques in the area of computeras sisted learning and satellite
meteorology.
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Programme and budget for 1998-1999
The Council a pproved r egul a r
budget appropriations amounting to
SFR 125 .1 million for the period
1998-1999 in conformity with the
maximum e x penditure for the
twelfth fina ncial period.
Long-term Planning
The preparation of the Fifth WMO
Long-term Plan wa s w ell under way.
Studies on M e mbers ' ne e d s for
meteorolo g ical and hydrolo gic a l
services in support of socio-economic
development and on new s cientific
and technological trends were being
carried out a s the basis for identifying priority p r ojects under the
various programmes.

Structure of WMO
The Council considered the second
report of its Task Team to Review
the WMO Structure, together w ith
some propo s als for a radic a l

NEW WMO HEADQUARTERS BUILDING
The construction of the new WMO building is progressing according to
schedule. At the end of 1997, the main structural work had been
completed as well as most of the non-load-bearing secondary walls
and the first (inner) skin of the facade. Work on the outer skin had
begun. The building was connected to electricity, gas and water mains,
and ventilation ducts around the central core were installed and put
into provisional operation to heat the building during the cold months of
the year.
The building will comprise an underground parking on five levels, a
basement, ground floor, where the main conference room is situated,
eight other floors and an attic that will house a cafeteria, with a

panoramic view of Lake Leman. Decisions will shortly be made on the
panelling and colours to be used in the conference rooms in the
building. Office space will be arranged on the basis of modules which
can be changed to provide different sized working areas.
The move to the new building is expected to take place at the
beginning of 1999.

The interior of new building begins to take
shape (Atelier d'Architecture, R. Brodbeck,
Architecte FAS, J. Roulet, Architecte SIA

AGAFAS)
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CONFERENCE ON THE WORLD CLIMATE RESEARCH PROGRAMME
A very important event in 1997 was the major conference on the World
Climate Research Programme: Achievements, Benefits and Challenges
that took place in Geneva in August. Since the inception of WCRP in
1980, there have been major changes in the way the world perceives
climate, and governments and industry at the highest levels have
become concerned about the implications of climate variability and
change for human well-being, ecosystems and economic development.
The sponsors of the WCRP, WMO together with the International
Council of Scientific Unions and the Intergovernmental Oceanographic
Commission of UNESCO, therefore organized the conference to
examine the research priorities to meet climate-policy requirements in
the years ahead, as well as capacity-building needs.
Well over 300 research scientists, policy-makers and technical
experts from 80 countries around the world attended the conference
which reviewed the progress made in the WCRP, including its practical
accomplishments, identifying particularly the development of the capability to observe, describe and predict climate anomalies related to the
ENSO phenomenon for several seasons in advance, and the vastly
increased knowledge of the ocean circulation and its behaviour that
has been gained.
The overall research priorities for the WCRP for the next decade
were agreed to be assessing the nature and predictability of seasonal
to interdecadal variations, and providing the scientific basis for operational predictions of these variations; and detecting climate change,
attributing its causes and projecting the magnitude and rate of humaninduced climate change, regional variations and related sea-level rise.
The conference statement was forwarded to the Conferences of the
Parties to the United Nations Framework Convention on Climate
Change and the United Nations Convention to Combat Desertification,
under cover of a message highlighting the widespread concerns on the
status of observations of the climate system.
Follow-up and the Climate Agenda

The WCRP conference statement provoked immediate reaction at the
third session of the UNFCCC Conference of the Parties (COP-3) (see
also p. 8) which decided that its Subsidiary Body for Scientific and
Technological Advice (SBSTA), in consultation with the WMO/UNEP
IPCC, should consider the adequacy of observational networks of the
climate system and report on its conclusions at COP-4.
The sponsoring agencies for the Climate Agenda and the UNFCCC
Secretariat met in Kyoto to consider appropriate action. GCOS would
take the lead role in preparing the documentation required, working
with IPCC, WCRP, IGBP and other bodies as well as individual experts

restructuring of the main
constituent bodies of the Organization. It was agreed that proposals
sho ul d be linked to the development of the Fifth Long-term Plan
and the changing roles and circumstances of NMHSs. The SecretaryGeneral was requested to carry out
an analysis of the Task Team's
proposals taking into account, inter
alia, the impacts on NMHSs, the
Convention of the Organization and

WOGE is a fundamental element of the WGRP scientific strategy to
understand and predict changes in the world ocean circulation and
heat storage

as appropriate. The resulting analysis would be forwarded to SBSTA
through the Inter-Agency Coordination Committee for the Climate
Agenda. The report would review the key issues related to climate
change and identify requirements that were not currently being met for
a variety of reasons, for example:
• Many observations were collected by systems designed for other
purposes and often lacked the consistency required for climate
applications;
• Many observing systems were deteriorating either in their spatial
coverage or their accuracy; and
• Many observations actually made were not being shared effectively.
The documentation would also include aspects relating to remotesensing from satellites, particularly the extent to which satellite systems
could complement in situ systems or replace them without compromising the climate record, and estimates of the financial resources
needed to redress degradations and fill gaps. WMO would be
responsible for ensuring that appropriate, coordinated documents
were submitted to the 1998 SBSTA meetings and COP-4 in
November 1998.

the regular budget. The analysis
was considered by a session of the
Working Group on Long-term
Planning in November 1997. The
comments of the Group will be
considered by the Executive
Council in 1998.

Public information and
communication activities
The theme of World Meteorological
Day in 1997 "Weather and water in

cities" was chosen to highlight the
problems of urbanization facing our
world today and to draw attention to
the important contributions that are
being made by national Meteorological and Hydrological Services
towards sustainable urban development and the protection of life and
property in cities.
The information kit prepared for
the occasion included a message
from the Secretary-General, media
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WOMEN IN METEOROLOGY AND HYDROLOGY
The International Expert Meeting on the Participation of Women in
Meteorology and Hydrology, held in Bangkok, Thailand, from 15 to
19 December 1997, was attended by 89 representatives of 67 WMO
Members. The aims of the meeting were to:
• Encourage women to choose a career in meteorology, climatology
or hydrology;
• Increase the participation of women meteorologists and hydrologists in the work of WMO constituent bodies and expand their
representation in the WMO Secretariat;
• Encourage the creation of equal opportunities for women to attain
senior positions in their chosen fields within the atmospheric and
geophysical sciences.
Prof. G. O. P. Obasi, Secretary-General of WMO, addressed the
opening session. He referred, among other things, to WMO's policy of
giving equal opportunities to women to participate in activities related
to meteorology and operational hydrology, and encouraged governments and directors of national Meteorological and Hydrological
Services (NMHSs) to take the necessary steps to do the same at the
national level. He pledged his own continuing support for the increased
involvement of women in the work of WMO.
Presentations were made on the role and progress of women in
their respective Services in response to changes taking place in
NMHSs; techniques and policies that could offer practical solutions to
women to overcome some of the problems of being considered
"outsiders" when embarking on a career or entering an organization;
and the results of a survey on the participation of women in meteorology, operational hydrology and related geophysical sciences
conducted by WMO in 1996.
During discussions, it became obvious that, although there were
marked differences in practices and mode of operations in different
NMHSs, there were striking similarities in issues related to every stage
of career development experienced by women - beginning with
equitable access to education and training. As women embarked on a
career other issues emerged related to support within the home
environment, managing family responsibilities and achieving a
home/work balance, finding an effective mentor and, finally, entering
into a management position. Participants stressed that they wished to
be evaluated solely on merit, not gender.
Demanding excellence of themselves and their peers was an effective way to overcome the feeling of isolation experienced by many
female professionals and to gain the confidence of their colleagues.

Introducing a more flexible approach in the workplace, including work
from home, part-time work and workplace day care was seen as a way
to allow full participation in the activities of their organizations.
The WMO survey showed that women were under-represented in
the professions of meteorology and hydrology and in WMO activities
and professional societies and that relatively few women who
embarked on training actually followed careers in those fields. Statistics
on the participation of women as principal delegates in sessions of the
World Meteorological Congress reveal that only a few women have
served as WMO Permanent Representatives.
The meeting identified five major goals, including:
• Achieving equal opportunities in education and training;
• Developing and implementing career and promotion strategies;
• Creating a work environment conducive to productivity and good
staff morale;
• Increasing the partiCipation of women in the work of WMO;
• Increasing the number of women professional staff in the WMO
Secretariat.
The meeting adopted a number of recommendations and agreed
on a final statement which included the major goals listed above. It also
encouraged Permanent Representatives with WMO to designate focal
points for women's issues to assist in the implementation of the recommendations of the meeting.

- ,
Participants in the
International Expert
Meeting on the
Participation of Women
in Meteorology and
Hydrology, held in
Bangkok, Thailand, from
15 to 19 December 1997
(Thai Meteorological
Department)
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AWARDS CONFERRED BY
EC-XLIX
• The forty-second IMO Prize was
awarded to Dr Mariano A. Estoque
(Philippines);
• The 1997 Professor Dr Vilho Vaisala
Award for the best scientific paper on
meteorological instruments and
methods of observation was conferred on Mr B. W. Forgan (Australia)
for his paper entitled "A new method
for calibrating reference and field
pyranometers";
• The 1997 Research Award for Young
Scientists was conferred on Mr H. R.
da Rocha (Brazil) for his paper "A
vegetation-atmosphere interaction
study for Amazonian deforestation
using field data and a single column
model".
The Selection Committee for the Norbert
GERBIER-MUMM International Award
could not recommend a paper for the
1998 Award.

features, a special brochure on the
theme (WMO-No. 853) and a poster.
In 1997, the theme for the World
Day for Wa ter was ''Water resources
assessment" and its slogan was "The
world's water: is there enough?".
WMO and UNESCO were de s ignated as l ead agencies for the
celebrations. Special events, including an exhibition, were organized
during a Ministerial Conference in
Marrakesh, Morocco (see p. 34).
For the thir d consecutive year,
WMO co-sponsored th e Inter-

Participants in the Media Training Workshop which took place from 27 May to 6 June 1997 at the
BBC TV Centre in London, UK

national Weather Festival which basic communication skill s was
was held at I ssy-les-Moulineaux , given by broadcast meteorologists
France (2 1-25 February ). Broad- from the BBC Weather Centre and
cast meteorologists, journalists media relations experts.
producers and other communiThe workshop was funded by
cation professionals from over 49 WMO through its Information and
countries attended the Festival, Public Mfairs Programme and the
with more than 97 television chan- UK Meteorological Office's contribunels competing for different prizes, tion to the Voluntary Cooperation
including a scientific prize. Programme.
Lectures, video screenings and new
Participants came from Armenia,
communication technologies were Azerbaijan, Croatia , E s tonia ,
presented and discussed.
Georgia, Jordan, Kazakstan, Latvia,
Learning how to prepare and Lithuania , Moldova, S lovakia,
present weather forecasts for TV, Slovenia and the former Yugoslav
radio and the print media in a Republic of Macedonia.
professional manner and the use of
WMO al s o published Wea ther
sophisticated weather presentation and the Media: A Press R elations
software was the main aim of partic- Guide (WMO-No. 861 ) in four
ipants attending a two-week WMO l anguage s for the use of Inforworkshop organized at the BBC mation and Public Affair s focal
Television Centre in London , UK. points in th e NMHS s and se nior
Training in media relation s and officials of WMO.
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UNCED follow-up
WMO continues to contribute to the
work of the Inter-Agency Committee
on Sustainable Development in the
implementation of Agenda 21 UNCED's blueprint for action - and
in providing support to the UN
Commission on Sustainable Development (CSD).
In April 1997, CSD considered a
"Comprehensive assessment of the
freshwater resources of the world",
prepared by WMO together with
other organizations and institutions,
and recommended that the nineteenth special session of the UN
General Assembly (June 1997) give
highest priority to the serious freshwater problems facing many regions
(see p. 10).
WMO Members are regularly
informed of significant developments by means of briefings and
distribution of specially prepared
material.
UN Framework Convention on
Climate Change (UNFCCC)

WMO participated in the third
Conference of the Parties (COP-3) to
the UNFCCC, which took place in
Kyoto, Japan, from 1 to 10 December
1997. The aim of the majority of the
1500 negotiators from 159 Parties
was to formulate a protocol or other
legal instrument that would oblige
Annex I (at present 39 industrialized) countries to reduce their
greenhouse gas emissions according
to fixed timetables and targets.
The central goal of the Kyoto
Protocol is the net reduction by 2008
of six long-lived greenhouse gas
emissions by Annex I countries by
an average of 5.2 per cent compared
to the 1990 net emissions (counted in
carbon dioxide equivalents) or the
1995 emissions of hydrofluorocarbans, perfluorocarbons and sulphur
hexafluoride. The reduction would
reverse a 200-year trend.

8
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In order partially to account for
the different capacities of different
countries, reductions range from
eight per cent for 27 countries
(European Union, Switzerland and
some countries with economy in
transition); seven per cent for the
USA; six per cent for Canada,
Hungary, Japan and Poland; and five
per cent for Croatia. New Zealand,
the Russian Federation and Ukraine
have to stabilize net emissions, while
Australia, Iceland and Norway may
still increase them modestly.
The Protocol allows for acquiring
or transferring parts of an assigned
emissions reduction from one Party
to another. Guidelines and procedures for such trading have yet to be
established and will include verification and reporting arrangements.
The Kyoto Protocol will enter into
force 90 days after its ratification by
55 Parties.
The conference also set up a
Clean Development Mechanism to
assist:
• Countries that are not included in
Annex I to achieve sustainable
development;

• Annex I countries to achieve
compliance with their quantified
emission limitation and reduction
commitments.
The UNFCCC Subsidiary Body
for Scientific and Technological
Advice, in consultation with the
WM O/UNEP In tergovernmen tal
Panel on Climate Change (IPCC),
was requested to consider the
adequacy of observational networks
of the climate system and to report
on its conclusions to the fourth
session of the Conference of the
Parties (see also box on p. 5).
The IPCC scientific assessments
of climate change laid the foundation
for action by COP-3.
UN Convention to Combat
Desertification (UNCCD)

The Convention came into force on
26 December 1996, 90 days after its
ratification by 50 countries.
WMO was represented at the
tenth session of the Intergovernmental Negotiating Committee,
which took place in January 1997
and continued in August. Delegates
addressed outstanding issues related

Humanity's greenhouse gas emissions have already disturbed the global energy budget by about
2.5 watts per square metre (FAO)
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NEW CHAIRMAN FOR IPCC
Dr Robert T. Watson of the USA
(right), who was elected, byacclamation, as future chairman at the
twelfth session of IPCC (September
1996) assumed his duties on 29
September 1997. He succeeds
Professor Bert Bolin of Sweden (far
right), who very ably served as
chairman of the IPCC since the
Panel was formed in 1988.

23-24 September IPCC WG II - fourth
Maldives
*

session

Excluding meetings of lead authors', the
bureaux of working groups, workshops,
and sub-groups of IPee.

to the functions ofthe Committee on
Science and Technology, arrangements regarding the global mechanism for finance, the designation of a
permanent secretariat, scientific and
technical cooperation, rules of procedure, financial rules, communication
of information and preparations for
the first Conference of the Parties to
the Convention (COP-1).
WMO also participated at other
events arranged or sponsored by the
interim secretariat of UNCCD ,
including:
• Regional Meeting for the
Northern Mediterranean, within
the framework of Annex IV to the
UNCCD, which was organized by

the Government of Spain in
Murcia (22-23 May 1997); and
• Meeting on Benchmarks and
Indicators for UNCCD , which
took place in Ottawa , Canada
(15-17 July 1997) with the aim of
finalizing a report to be submitted
to COP-l.
WMO sponsored an International
Workshop on Drought and Desertification, which was held in Bet Dagan,
Israel, from 26 to 30 May 1997. The
workshop was attended by 65
participants from 35 different countries. In addition to training aspects,
the objective ofthe workshop was to
discuss the early assessment of
drought conditions and to develop a

Two of the worst threats for generally vulnerable dryland soils come from erosion due to wind and
rain (H. Fromm)

rational and su stainable policy of
preparedness.
The first Conference of the
Parties took place at FAO
Headquarters in Rome, Italy, from
29 September to 10 October 1997.
The session was attended by over
700 government delegates, including 51 ministers and vice-ministers
as well as some 200 observers and
200 journalists.
The Secretary-General of WMO,
Prof. G. O. P. Obasi, addressed the
opening session. He stressed the
need to enhance climate-monitoring
networks in the fight against desertification and reiterated WMO's strong
commitment to the UNCCD.
Some of the major decisions taken
by COP-1 related to:
• The establishment of a global
mechanism to promote and
rationalize the transfer of financial and technological assistance
and ensure that every country
needing international support h as
full access to information about
multilateral and bilateral
resources. The mechanism will
work in close cooperation with
UNDP, which will designate the
mechanism's chief executive, and
operate from IFAD's headquarters
in Rome;
• Arrangements for a permanent
secretariat which, from early
1999 , will be located in Bonn,
Germany, where it will share
premises with the secretariats of

9

th e Convention s on Clim a t e
Chang e and Migratory Speci es
and th e UN volunt eer s. The
Government of Germany offered
to support the secretariat and
convention-related events with an
ex gratia pay ment amounting to
a ppr ox imat el y US $ 1. 3 million
p er year ;
• Agreem en t on the 1999 w ork plan
and budget for the secretariat.
E ach Party will contribute according to the st andard UN scal e for
assessed contributions.

Intergovernmental Panel on
Climate Change (IPCC)
Th e Intergovernment a l Panel on
Climate Change completed three
t echnical papers - An introduction

to sim.ple climate model s use d in
th e IPCC Seco nd A ssess m.ent
R eport; S tabilizati on of a tmospheric greenhouse gases: physical,
bio log ical a nd soc ia-eco n om ic
implications; and Impli cations of
proposed CO 2 em.issions limitations
- all of which were translated and
published by the IPCC Secretariat

in En gli sh , Fr ench and S pani s h
versions.
IPCC also completed a sp ecial
report entitled R egional impacts of
climate ch a nge . Its summary fo r
policy-m ak er s was translated into
Arabic, Chinese, French, Russian and
Sp anish and publish ed by the IPCC
Secretariat . The full special r eport some 650 pages - was publish ed in
English b y Cambridg e Univer sity
Press. Free copies w er e distributed to
the COPIUNFCCC and the Perm anent R epresentatives with WMO.

COMPREHENSIVE ASSESSMENT OF FRESHWATER RESOURCES
The Commission on Sustainable Development (CSD) provides a forum
within the UN system for high-level discussions on issues related to
sustainable development, including water resources. In 1994, CSD
called on the agencies of the UN system to undertake a comprehensive assessment of freshwater resources, with the aim of identifying the
availability of such resources, making projections of future needs and
identifying problems. The assessment was to be submitted through
CSD to a special session of the UN General Assembly in 1997.
WMO collaborated with other UN agencies and the Stockholm
Environment Institute in work on the Comprehensive Assessment of
the Freshwater Resources of the World. In particular, WMO and
UNESCO were appointed task managers for the section describing
current water availability, use and problems which was based on a
study by Prof. I. Shiklomanov and his group at the State Hydrological
Institute, St Petersburg, Russian Federation. The group has long been
active in studies of the world's water resources and the study for this
assessment represents the culmination of their work over the years.
Their study was supplemented by information on water use for agriculture and industry from FAO and UNIDO, respectively, and by studies of
groundwater resources by Professor J. Margat, France. In addition,
WHO provided information on health aspects, while GEMSlWater
contributed material on water quality.
The final comprehensive assessment report was published by
WMO on behalf of the participating agencies with the sponsorship of
the Stockholm Environment Institute.

<:c:

12
11

80

~ 60

water resources, and foster regional and international cooperation for
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This recommendation relates directly to WMO's mandate as a UN
agency.
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The nineteenth special session of the UN General Assembly
(UNGASS), held in New York in June 1997, called for the highest
priority to be given to the serious freshwater problems facing many
regions, especially in the developing world. It also called for a dialogue
to be initiated under the aegis of the CSD aimed at building a
consensus on the necessary actions and, in particular, on means of
implementation and achievement of tangible results.
UNGASS reviewed and updated special plans for the implementation of Agenda 21 of UNCED. The Assembly agreed on a "Programme
for the future implementation of Agenda 21" which, under the section
"Freshwater", included the following recommendation:

Water resources in cubic km /year (th ousands)
Potential wa ter availability per capita in 1 000 cubic m/ person/year

~

E
-"
v

:.c

"v

Average annual runoff. The amount of freshwater varies sharply among
continents. The size of the population determines how much water is
potentially available per person. While Asia has the world's greatest
river flow, it has billions of people, so the per capita availability is the
lowest of all continents. The high per capita runoff in Australia/Oceania
shows that despite the fact much of Australia is very dry, the population
density is quite low and there is very heavy rainfall in parts of the
country and on the Pacific islands (State Hydrological Institute,
St Petersburg, Russian Federation; Prof. I. A. Shiklomanov et al., 1996)

GLOBAL CLIMATE OBSERVING SYSTEM (GCOS)
The detailed scientific plans for the Global Climate Observing System
were developed during the period 1992-1995 and in 1996 the implementation phase began. A priority for GCOS is to ensure the needs for
seasonal-to-interannual climate prediction and for detecting and
attributing long-term climate trends. For this reason, GCOS plans
include observational elements relating to atmospheric, oceanic, terrestrial , cryospheric, hydrospheric and ecosystem processes, as well as
space-based observations and data and information management.
The development of overall strategies for observations of the Earth
system has received considerable attention over the last two years.
Careful evaluation of spatial and temporal requirements for GCOS
variables has shown that many observations can be obtained from
satellites. The observational requirements are being discussed by the
Global Observing Systems Space Panel, the Committee for Earth
Observation Satellites and appropriate space agencies to ensure that
the next generation of satellites provides better climate data.
The GCOS programme has developed a strategy to obtain
essential observations of the atmosphere, ocean and land surface in
collaboration with WMO programmes, other GCOS sponsors and the
Global Ocean Observing System (GOOS) and Global Terrestrial
Observing System (GTOS). Although much attention has been given to
space-based observations, in situ observations are equally important.
The GCOS Upper-air Network was successfully initiated in 1996.
Similarly, working with CBS and CCI, a GCOS Surface Network of
approximately 1 000 sites was established in 1997. Both networks call
for "best practice" on the part of WMO Members in the collection,
distribution and archiving of data. Currently, GCOS requirements for
observations of atmospheric constituents including greenhouse gases
and aerosols are being considered by research programmes and the
Global Atmosphere Watch.

The technical pap er s and the
speci al report were prepared at the
request of the Sub sidiary Body for
Sci entific and Technological Advice
of t h e Conf erence of t h e Parties to
the UN Framework Convention on
Climate Ch ange.
The IPCC organi zed two workshops in 1997, the first on integrated
assessment modelling taking place

Several initiatives are under way through joint GCOS/GOOS panels
and implementation groups to increase critical climate observations
from the ocean. In the tropical Pacific, the Tropical Atmosphere-Ocean
Array is becoming operational and contributing information directly by
satellite to enable projections of EI Nino to be made. New programmes
to deploy surface drifters in the southern hemisphere have been
initiated and an additional project has been proposed to provide global
data assimilation of both space-based and in situ observations.
Recognizing the limitations in observing capability for land surface
variables, GCOS and GTOS have jointly developed a hierarchical
strategy for observations in which, at one extreme, a few variables are
measured regularly at a large number of places and, at the other, a
large number of variables are measured at a few locations for a limited
period. Following this strategy, an initial in situ network of sites was
established to make biological and cryological observations. Several
national and international networks have agreed to participate in this
project to establish the first truly global in situ network for climate
purposes.

in Toky o, Japan, from 10-12 March
and the sec ond on the economic
impacts of the actions of Annex I
Parties on all countries held in Oslo,
Norway, on 18 and 19 August.
A new chairman of the IPCC was
el ected in 1996 (see box on p. 9). At its
thirteenth session which took place in
the Maldive s (22 and 25-28
September 1997), the IPCC elected a

new Bureau consisting of five IPCC
vice-chairmen, two co-chairmen and
six vice-chairmen each from the three
IPCC working groups. The session
adopted a budget of SFR 5.3 million
for 1998 and agreed on new terms of
reference for its working groups. It
also agreed on the broad contents,
timing and process for completing the
Third Assessment R eport.
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EI Nino contributes to record
global warmth
The average temperature near the
surface ofthe Earth in 1997 was the
highest recorded in the period of
global instrumental records, which
extends back to 1860. It was 0.43°C
higher than the 1961-1990 baseperiod average. This global surface
temperature anomaly is based on
the difference from the average
annual temperature at more than
1 000 land-based weather stations in
WMO Member countries, plus about
7 000 ships and 1 000 buoys. In the
previous warmest year, 1995, the
global surface temperature anomaly
was 0.38°C. However, although 1997
was nominally warmer than 1995,
the difference is not statistically
significant because the standard
error of global, annual averages is
about 0.06°C owing to large gaps in
the data coverage, especially in the
Arctic and Antarctic. The monthly

WMO ANNUAL REPORT 1997

variability in global surface temperature since 1950 is shown on p. 15.
The very strong EI Nino/Southern
Oscillation (ENSO) warm episode in
the eastern tropical Pacific Ocean is
one major factor that contributed to
the observed record warmth, as
temperatures in the tropics
(30°S-300N) were the second highest
in the historical record. However,
mid-latitude temperatures were also
a major contributor to the record as
temperatures averaged above
normal during the year over a large
part of central and western Russia,
western Europe and Alaska, and the
west coasts of the Americas (as illustrated in the graphic opposite). The
annual anomaly of 0.52 °C for the
northern hemisphere was the second
highest after 1995, and the southern
hemisphere had an overall temperature anomaly of 0.35°C, the highest
on record. Areas that were colder
than normal included the eastern

two-thirds of North America, the
Middle East, northern India and
large parts of Australia.
In the lower stratosphere, radiosonde data indicated another very
cold year in 1997 in both hemispheres . In a vertically-weighted
layer equivalent to Microwave
Sounding Unit-4 retrievals, the
southern hemisphere had its coldest
year, though in the northern hemisphere, 1995 and 1996 were slightly
colder.

Strong EI Nino develops
The global climate of 1997 was dominated by a very strong ENSO warm
episode. It developed very rapidly
throughout the central and eastern
tropical Pacific during April and
May, reaching strong (mature) intensity by June. During the second half
of the year, this episode became
stronger in intensity than the
1982/1983 episode, as sea-surface

MAJOR GLOBAL CLIMATE ANOMALIES AND EVENTS IN 1997

May·June
Oct.-Dec. rain

Very strong EI Nino develops,

near or exceeding 1982·83 recordwater up to SOC above normal

Excessive
Nov.-Dec.
rains &:
flooding

surpluses 200·600 mm
Severe flooding
Oct.·Dec.;
/,
725-1240 mm above-normal rainfall
Severe drought Iii
wildfires May-Oct.;
regional May-Dec.

deficits 400-1600 mm;
increased rainfall Nov.-Dec.

Dry Jan.; Apr.-June; Nov.-Dec.;
wet Feb .-Ma r.;

warm Oct. &. Dec.

Source: Climate Prediction Center, NOM, USA
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Surface temperature anomalies (OC) for January-December 1997. The anomalies were computed by averaging "seasonal" gridbox anomalies for
January through March, April through June, July through September, and October through December, with at least one month's data required to
constitute a "season" in each 5-degree latitude x 5-degree longitude gridbox. Areas with insufficient data are blank. Anomalies are computed
departures from the 1961-1990 base-period means (Hadley Centre, Meteorological Office, UK, and Climatic Research Unit, University of East
Anglia, UK)

temperature anomalies across the
central and eastern Pacific were
2-5 °C above normal. Sea-surface
temperatures exceeded 28 °C
(temperatures that support deep
tropical convection) across the
central and east-central equatorial
Pacific beginning in May, as the
normal cooling of ocean waters typical of June-October was notably
absent. Another effect in this region
was a rise in sea level caused by
thermal expansion. Negative values
of the Southern Oscillation Index
(SOl) persisted through the year
beginning in March, which is
another commonly used indicator of
ENSO events.

Pronounced ozone depletion in
the northern hemisphere
Higher up in the stratosphere, it was
another very cold year in both hemispheres, which was conducive to the
destruction of stratospheric ozone.
During 1997, global ozone amounts
continued to decline, with depletion
in the middle and polar latitudes of
the northern hemisphere in early

difference between ice and snow
accumulating to a glacier, and melting from it. The mass balance is one
of the best indicators of glacier fluctuations because it contributes
Continued but slower increase
important information about
in carbon dioxide
ranges of natural variability and
The average CO 2 concentration rates of change with respect to
increase at Mauna Loa during the long-term energy-fluxes at the
1980s and 1990s has been about 1.4 Earth's surface, and is therefore a
to 1.5 ppm per year, but with signifi- key indicator for assessing trends.
cant year-to-year variability in the For three Swiss glaciers with longgrowth rate. These fluctuations in term mass balance records, the
growth rate appear to be strongly year 1997 was more or less
influenced by the state of ENSO, balanced. Aletschglacier and
with increases in the growth rate Silvrettaglacier had a slightly posievident during cold episodes (e.g. tive and the Griesglacier slightly
1988/1989,1995/1996) and decreases negative net balance.
evident during warm episodes (e.g.
1982/1983, 199111992). The very Regionally ...
strong 1997/1998 ENSO appears to
have slowed the rate of increase by Effects of EI Niiio felt around the world
As expected during ENSO warm
the middle of 1997.
episodes , the abnormally warm
Mixed climate signal from
waters throughout the central and
Swiss glaciers in 1997
eastern equatorial Pacific resulted in
One of the important characteris- significantly increased rainfall in
tics by which glaciological change is this part of the world. In nearby
judged is the "mass balance" , the South America, the climate over

1997 being the second strongest on
record. The ozone hole during the
Antarctic spring was similar in
magnitude to those of recent years.

a
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large parts of the continent is
strongly influenced by ENSO.
Precipitation was below normal
across northern Brazil and parts of
the Amazon Basin during June, July
and August (see graphic below).
Over northern Brazil, deficits of 180
to 360 mm were recorded during this
period, which caused a reduction in
the level of many rivers throughout
the region, impacting the generation
of hydroelectric power in the northern states of Brazil.
In central Chile (30 0 -40 0 S),
during the May-October rainy
season, precipitation totals ranged
from 300-400 mm in the north to
900-1000 mm in the south, averaging 100-300 mm above normal
throughout the region. Santiago
received nearly 700 mm ofprecipitation, compared to a normal of 290
mm. Nearly halfthe total 1997 rainfall was observed during late May
and June, when five major winter
storms affected the region. This
excessive precipitation resulted in
flooding and led to large agricultural
losses.
In north-western coastal Peru and
western coastal Ecuador, record to

near-record surface temperatures
prevailed from May through
December over most of the region,
with values averaging 3°_6°C above
normal during the period. In effect,
the region did not experience a cool
season during the year.
In equatorial east Mrica, during
the October to December rainy
season, record rainfall (in many areas
averaging five to 10 times the
normal) was observed throughout the
region in association with the ongoing
strong ENSO conditions (see graphic
below). Estimated precipitation
anomalies averaged more than 500
mm above the seasonal normal across
southern Somalia and the eastern
half of Kenya, with the largest
anomalies exceeding 700 mm
observed in northern Kenya.
Throughout the region, repetitive and
heavy rainfall resulted in disastrous
flooding. In some areas, these conditions resulted in mass migration, as
well as mass destruction of property.
Following an active and prolonged
1996/1997 rainy season in southern
Africa, the 1997/1998 rainy season
began with normal to above-normal
rainfall during October and

November. However, rainfall was
substantially below normal during
December, with almost no precipitation observed in parts of southern
Mozambique, Zimbabwe and eastern
South Mrica. This dryness is consistent with strong EI Nino conditions.
During 1997 , rainfall across
Indonesia was significantly below
normal from March through
December, with area-averaged totals
le ss than 50 per cent of normal
throughout the period (see graphic
below). By July and August, drought
conditions and continued well-belownormal rainfall contributed to vast
uncontrolled wildfires in Sumatra
and Borneo, which quickly created
an eco lo gica l disaster. By midAugust, large areas of tropical
rainforest were completely engulfed.
In the following three months, these
uncontrolled fires destroyed massive
areas of tropical rainforest and killed
countless numbers of rainforest creatures. Huge areas of smoke from the
fires reduced visibility at times to
less than 100 metres, and caused
seriou s respiratory problems. The
smoke also hindered and sometimes
completely stopped traffic by land,

Annual anomalous precipitation (mm) for 1997. Anomalies are departures from the 1979-1995 base-period means. Oata were obtained from a
merge of rain gauge observations and satellite derived precipitation estimates. The satellite estimates were generated by the outgoing long-wave
radiation precipitation index (OPI) technique (Xie and Arkin 1997) which were merged with rain gauge data via the method adopted from Xie and
Arkin (1996) (Climate Prediction Center, NOM, USA)
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Global land, air and sea-surface temperature anomalies for three-month periods with
computed departures from the 1961-1990 base-period means. The data set used is an
update from the one used in the 1995 Second IPCC Assessment. The fitted curve is a
21-point binomial filter fitted to the annual departures (Hadley Centre, Meteorological Office,
UK, and Climatic Research Unit, University of East Anglia, UK)

sea and air, and was a primary factor
in several serious accidents. The
accelerated development of ENSO
was also reflected in the onset of
very dry conditions over most of
Australia. Widespread bushfires
over New South Wales in November
affected 400 000 hectares, causing
lo ss of property and the deaths of
two firefighters. Finally, in the northern hemisphere, there were
ENSO-related rainfall deficits over
Central America and the Caribbean
and a decrease in tropical storm and
hurricane activity across the
subtropical North Atlantic.

extremely heavy precipitation in
July, especially over the so uth of
Poland, Austria, the Czech Republic,
Slovakia and eastern Germany. This
caused the flood of the century in the
Czech Republic and widespread
flooding on the Oder River in Poland
and eastern Germany. It resulted in
heavy damage, including more than
100 deaths in Poland and the Czech
Republic, along with evacuations of
more than 150 000 people and total
costs of more than DM 10 000
million. Thousands of soldiers and
emergency workers fought for more
than two weeks to repair dykes to
prevent more of the flooding which
Other significant regional
had devastated thousands of homes.
anomalies
Substantial flooding occurred in
Not all climate anomalies in 1997 the northern plains states of the
were related to ENSO. Central and United States and southern
northern Europe was plagued by Manitoba , Canada during April,

with many rivers reaching record
high levels during the month. The
primary cause of this flooding was a
highly abnormal thaw of substantial
winter snow and river ice during
March and April. At Fargo, North
Dakota , the Red River peaked at
more than 6.6 metres above flood
stage, a level reached only once
previously in the past 100 years. In
Manitoba, the flood level was the
highest this century as the Red River
rose 12 metres above winter levels,
flooding at least 1 840 square kilometres. While the damage in
Canada was near Can $ 2 million, it
is estimated that flood control works
and diking prevented damage 3 000
times that amount.
In Asia , the onset of the 1997
monsoon season was slightly
delayed, with heavy rains beginning
about one week later than normal.
However, the monsoon covered most
of the country by 19 July, only four
day s later than normal. In Hong
Kong, monthly rainfall totals
reached 700 mm during June, July
and August, with the three-month
total exceeding 2 400 mm, more than
twice the normal value for the
period. During August, above normal rainfall continued across
south-eastern Asia, primarily in
response to five tropical cyclones
that moved across the region. Four of
these systems affected south-eastern
China and one affected extreme
southern China near Hong Kong.
These systems brought flooding to
much of the area, particularly in
coastal south-eastern China.
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WMO continued to playa leading
role in the mitigation of natural
disasters of meteorological and
hydrological origin through its scientific and technical programmes
including four specific demonstration
projects. As part of its involvement
in, and support for, the work of the
bodies involved in IDNDR, WMO
also participated at sessions of the
Scientific and Technical Committee
and the Inter-Agency Working
Group.
As a follow-up to UN resolutions
on early-warning systems, the
IDNDR Secretariat was requested to
continue the international effort to
improve early-warning capacities. It
set up five working groups to determine the primary elements to be
included in early-warning criteria
and to identify areas for which
improved coordination and/or effectiveness was required. WMO
convened the Working Group on
Early Warning of Hydrometeorological Hazards (including drought).
The reports and recommendations of
the groups were submitted to the
United Nations General Assembly in
November 1997 and will be used as:
• The foundation on which to build
an effective international mechanism on early-warning systems to
be set up under the auspices of
the UN, within the framework of
IDNDR and in accordance with
the Yokohama Strategy and Plan
of Action;
• Background information for the
International Conference on
Early-warning Systems for the
Reduction of Natural Disasters to
be hosted by Germany and
convened in September 1998 in
Potsdam.
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The bridge over the Upper Odra river destroyed by flood in July 1997 (Institute of Meteorology and
Water Management, Poland)

The UN General Assembly passed
Resolution 52/200 on EI Nino in the
context of the IDNDR. WMO is an
active member of the inter-agency
task force established under the
IDNDR Secretariat.
In 1997, several training events
were conducted by WMO to assist
Members to combat the disastrous
consequences of hazardous weather
phenomena. The availability of well
trained staff would help Members
improve the performance of their
observing networks and communication links as well as their earlywarning and dissemination systems.
These events, which directly
support IDNDR activities, included a
Regional Workshop on Hurricane
Forecasting and Warning (Miami,
USA), a Regional Workshop on
Tropical Cyclones (Pretoria, South
Africa), and a Training Workshop on
Public Weather and Warning
Services (N adi, Fiji). The workshop
in Fiji was co-sponsored by the

European Union as a result of close
cooperation between WMO and the
European Union South Pacific
Tropical Cyclone Upgrade Project.
The project is aimed at mitigating
the impact of natural disasters and
in particular tropical cyclones in the
small island States of the South
Pacific through strengthening the
capabilities of the NMHSs of those
islands to prepare accurate and
timely warnings and forecasts as
part of their public weather services.
Work on the Comprehensive Risk
Assessment Project (CRASH) continued. A report on the project is now
being finalized which covers not only
disasters of meteorological and
hydrological origin, but also those
resulting from earthquakes and
volcanic eruptions. As regards hydrological disaster mitigation, the
Commission for Hydrology established a comprehensive three-year
programme of work on the improvement of flood forecasting systems.

,
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Basic systems

Global Observing System (GOS)

The WMO "basic systems" comprise
the worldwide observing and
telecommunication networks, the
data-processing system and the
integrating data management function. Together they form the World
Weather Watch - the global
system for the collection, analysis
and dissemination of meteorological data and products which are
required by national Meteorological
Services to fulfil their functions.
The body within WMO responsible
for the planning, development and
coordination of these matters is the
Commission for Basic Systems
(CBS), for which new terms of
reference were approved by Twelfth
Congress to reflect the fact that the
basic systems are expected to
provide the necessary support to
all WMO and WMO-sponsored
programmes. Congress reaffirmed
the importance of the WWW as
the basic programme of the
Organization and agreed that its
further development should receive
the highest priority.
During the year the main activities focused on following up decisions
taken by the Commission at its
eleventh session (1996) and included
a meeting of a Task Team to review
the working structure of CBS; a
review of the impact of observing
systems, particularly radiosondes, on
NWP; a survey on the use of
Internet in national Meteorological
Services; monitoring the implementation of Congress decisions regarding the international exchange of
meteorological data and products;
and the further implementation of
advanced telecommunication technology for the collection and distribution of data. These activities and
other issues were reviewed at a
meeting of the CBS Advisory
Working Group held in Montreal,
Canada, in October 1997.

Considerable attention was given
during the year to the identification
of the most critical areas requiring
assistance following the cessation
of the Omega radionavigation
system, u sed in the measurement
of upper winds, and to monitoring
the conversion of the 250 upper-air
stations concerned. In view of the
fact that, in some areas, fewer
upper-air observations were being
made, primarily because of cost,
and that there continued to be
data-sparse areas in parts of Mrica
and South America, an expert
meeting (Geneva, April/May 1997)
was arranged to consider the
design and developm ent of the
future upper-air observing network
which would rely more heavily on
satellite measurements and automated observations from aircraft.
The expert meeting also took into
account the outcome of a workshop
on the impact of various observing
systems on numerical weather prediction, and strongly recommended
that a major worldwide effort
should be undertaken to de sign a

, :
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new composite network comprising
the best and most efficient mix of
individual observing systems, using
the most up-to-date technology and
the results of recent studies.
The CBS Working Group on
Observations (Geneva, October
1997) reviewed the outcome of the
expert meeting and drew up formal
recommendations for consideration
by CBS.
The requirements for observational data for climate monitoring
and research purposes continue to
grow and, in 1997, major progress
was made towards the finalization,
in consultation with Members and
the Commission for Climatology, of a
global network of some 1000
stations, selected from the 10000
surface stations of GOS, to serve
as the GCOS Surface Network
(GSN). Procedures for monitoring
the availability and quality of GSN
data have also been developed.
Continued progress was made in
the deployment of drifting buoys in
data -sparse ocean areas , in the
transmission of their reports on the
GTS, and in the implementation of

The space-based subsystem of the Global Observing System
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SELECTED WORLD WEATHER WATCH PROGRAMME
MEETINGS
Date and place

Title

13-17 January
Geneva

GTS/Data Management Expert Meeting on the Guide on the
Use of TCP/IP

20-26 February
Igls, Austria

Ninth International TOVS Study Conference

24-27 February
Geneva

Expert Meeting on Radio-frequency Requirements for
Radiosondes

3-7 March
Brasilia, Brazil

Working Group on Planning and Implementation of VWVW in RA III

12- 14 March
Vienna, Austria

Workshop on Managed Data-communication Network Services in
Region VI

18-21 March
Nadi, Fiji

Implementation-Coordination Meeting on the GTS in Region V

7-9 April
Geneva

Coordinating Group for COSNA and WMO Workshop on the
Impact of Observing Systems on Numerical Forecasts

14-18 April
Nairobi, Kenya

Expert Meeting on Implementation of Workstation Version of NWP
Regional Models for Emerging GDPS Centres

21-23 April
Rome, Italy

CBS Working Group on SatelliteslTask Force on Strategy to
Improve Satellite Data Utilization

29 April-2 May
Geneva

Expert Meeting on the Future Composite Global Upper-air Network

26-30 May
Geneva

Working Group on Planning and Implementation of the VWVW in
RAVI

27-30 May
Paris, France

CBS Working Group on Satellites/Expert Meeting on Satellite Data
Requirements

27-30 May
Geneva

CBS Working Group on Telecommunications/Study Group on
Radio-frequency Coordination

24- 27 June
Reading, UK

Task Team on CREX Code

25-27 June
De Bilt, Netherlands

Expert Meeting on the GCOS Surface Network

27-29 August
Oslo, Norway

Coordinating Group for COSNA - eighth session

15-19 September
Toulouse, France

CBS Working Group on Telecommunications/Study Group on
Communication Techniques and Protocols

13- 17 October
Montreal, Canada

CBS Advisory Working Group - twenty-first session

27-31 October
Geneva

CBS Working Group on Observations - seventh session

10- 14 November
Geneva

CBS Working Group on Data-processing - ninth session

8-12 December
Geneva

Expert Meeting on VWVW Data Management and Monitoring

8- 12 December
Geneva

Implementation-Coordination Meeting on the Main
Telecommunication Network

NOTE: Training events are listed on pp. 39 and 40.

18

automated observing and reporting
systems aboard aircraft.

Global Telecommunication
System (GTS)
In 1997, attention was given to the
further development and introduction on the GTS of advanced data
communication protocols, with a
view to increa sing GTS capacity,
efficiency and flexibility. A guide on
the use of the Transmission Control
ProtocollInternet Protocol (TCPIIP)
for the GTS is being develop ed .
Plans for the Regional Meteorological Telecommunication Networks
(RMTNs) of Region II (Asia), Region
III (South America) and Region V
(South-West Pacific) were reviewed
as a first step towards the implementation of telecommunication services
via satellite and managed data
communication network services.
The study phase of the plan for the
Regional Meteorological Data
Communication Network of RA VI
was completed , an d the project is
now entering its implementation
phase. The implementation of the
RMTN s of all Regions also made
steady progress through the upgrading of circuits and centres, supported
by expert missions in several cases,
in particular for Regions I, II and III.
Important efforts were made to
improve further the knowledge and
skill of the relevant staff of national
Met eorological Services in advanced
data communication techniques. A
major Workshop on Managed Datacommunication Network Services
was organized in Region VI , and
two Training Seminars on Telecommunication Techniques and
Procedures were h eld in Nairobi ,
Kenya and Niamey, Niger for
English - and French- speaking
participants, r espectively.
The allocation of radio frequencies
for meteorological activities for both
operational and research needs
remained of crucial importance to
the Organization. WMO 's participation in the World Radiocommunication Conference in 1997 ,
which made deci sions on se veral
issues of concern for meteorology,
was particularly active with information and guidance being provided
to WMO Members to ensure the

to all Members early in 1997 to
assess the impact of Internet on
100
Day 1
their Services. More than 100
90
Day 3
Members responded and an ad hoc
80
expert meeting was held in Geneva
(April
1997) to carry out a prelimi.;
Day 5
1:<II 70
nary
review
of the results. The
...u<II 60
review
revealed
that opinions were
0..
50
Day 7
equally divided between Members
which state d that Internet was
40
having no impact on their NMHS
30 80 81
82
83 84 85
86 87
88 89
90 91
92 93 94 95
96
97
and those which considered the
Year
impact had been beneficial. The
president of CBS submitted a first
Correlation between forecast and analysed anomalies at the 1000 hPa pressure surface for
report to the Executive Council
forecast ranges of one, three, five and seven days. Plots are based on monthly averages of
(June 1997) that concentrated on
values computed daily from 1 January 1980 to 31 March 1997 for the extra tropics. An
Internet issues as related to the new
policy and practice of WMO for the
annual running mean has been applied
exchange of data and products
(Resolution 40 (Cg-XII) ). A further
availability and protection of suit- Implementation of WWW in all analysis of the impact ofInternet on
Regions and, in particular, on the NMHSs and the potential for the
able radio-frequency allocations.
organization and follow-up of the application of Internet technology
Global Data-processing System
third session of the RA VI working will be carried out in 1998.
(GDPS)
group which took place in May.
Two training seminars on the use Data representation forms
Activities in 1997 focused on the
enhancement of Members' comput- of NWP products for general fore- In continuing to develop data repreing facilities and improvements in casts, aeronautical meteorology and sentation forms offering universality,
forecasting skill (see graphic) which public weather services were h eld in flexibility and compression , WMO
became possible as a result of the Niamey, in March, and in Pretoria, has expanded the binary data repreavailability of large-scale processor in October. The main purpose of the sentation code form BUFR to meet
computing systems that can cope seminars was to transfer know-how evolving requirements relating to
with the computational needs of to forecasters to ensure effective use new types of radiosondes , instruadvanced assimilation methods and of GDPS products and promote effi- ments for water profile measureensemble prediction. Glob a l and cient modern methods for presenta- ments, satellites, buoys and aircraft
regional models with higher resolu- tion of forecasts and warnings to the reporting systems. The flexible
tion and improved representation of public.
character code form CREX, with selfphysical processes have also become
The ninth session of the CBS defining capability, has been finaloperational.
Working Group on Data-processing, ized. It allows for the exchange of
Guidance to Members was devel- held in November, addressed a wide new data types, which cannot be
oped by an ad hoc group of the CBS range of issues and focused in transmitted with binary data repreWorking Group on Data-processing, particular on: the role of the GDPS sentation because suitable telewhich, in January 1997, finalized the in monitoring the impact on its communications or data-processing
updating of a new edition of the operations of changes to the GaS facilities are not available. ExperiGuide on the autol1wtion of data- caused by pressures on the observa- mental transmissions of CREX data
processing centres (WMO-No. 636). tional network; a review of current in real time for ozone, tide -gauge
To address concerns of developin g and long-range forecast methods, data and tropical cyclone and hydrocentres, an Expert Meeting on verification procedures, products and logical information have been sucImplementation of Workstation mechanisms to support missions of cessful. Development of a new
Version ofNWP Regional Models for the UN Department of Human- edition of GRIB (binary gridded data
Emerging GDPS Centres took place itarian Mfairs; and standardization representation) has continued to
in Nairobi, Kenya, in April 1997 and of procedures to access climate data enable the transmission of new
parameters, four-dimensional prodresulted, inter edia, in the implemen- in non-real time.
ucts, cross-sections, time-sections,
tation of a regional spectral model at
depth-sections and statistical data.
RSMC Nairobi for evaluation and WWW Data Management,
including codes
future operational use.
Instruments and Methods of
Regional activities included the
Impact
of
the
Internet
on
NMHSs
Observation Programme
follow-up of the work programme of
GDPS activities agreed to by the As directed by EC-XLVIII and CBS- In 1997, all activities within the
Working Groups on Planning and XI, a questionnaire was distributed programme were focused on
1 000 hPa height anomaly correlation

----------~
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incre a sed quality of observational
data and support for activities in
capacity building related to meteorological instrumentation. Regarding
the latter, three Regional Instrument
Centres were established in RA IV
in Barb a do s, Costa Rica and the
USA.
To m eet the steadily increasing
n eeds of u ser s, it is essential that
n a tional st a nda rd pyrheliometer s
achieve the high level of accuracy of
regional st a nda rd instruments. To
en su re th ese needs a re m et , th e
Third Regional Pyrheliometer
Comparison ofRA III was organized
in Santiago de Chile early in 1997.
The results have been published by
WMO. The training aspect and the
exch a n ge of experie nc e b et wee n
experts were very valuable.
In prepa r a tion for the t welfth
session of the Commission for
Instruments and Methods of Observation (CIMO), which will take place
in 1998, the CIMO Working Groups
on Upper-air Measurements and on
Surface Measurements met in the
UK in March and the USA in April
1997, r espectively. Both groups
reviewed their activities, agreed on
the documents to be submitted to
CIMO-XII and discussed proposals
on how CIMO should continue its

WMO ANNUAL REPORT 1997

SELECTED INSTRUMENTS AND METHODS OF OBSERVATION
PROGRAMME MEETINGS
Date and place

Title

24 February- 7 March
Santiago de Chile

Third Regional Pyrheliometer Comparison of RA III

17- 21 March
Penzance, UK

CIMO Working Group on Upper-air Measurements

14-18 April
Silver Spring, USA

CIMO Working Group on Surface Measurements

12- 14 May
Trappes, France

International Organizing Committee for the Present Weather
Sensor/System Intercomparison

14-16 May
Trappes, France

Expert Meeting on Automation of Visual and Subjective
Observations

NOTE: Training events are listed on pp. 39 and 40.

work in these fields in the next intersessional period. The Sub-group on
in situ Measurements ofthe Working
Group on Upper-air Measu rements
specifically dealt with urgent matters
related to the cessation of the Omega
system in September 1997 and on
solutions for upgrading or replacing
the radiosonde systems of Members
concerned. In that context, representatives of manufacturers participated
as observers at the session and provided useful information.

Calibrating a pyrheliometer during the RA III Third Regional Pyrheliometer Comparison, Santiago de
Chile, February-March 1997 (WMO/Schulze)
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As the introduction of new s ensors/equipment for the automation of
observations is becoming increasingly important, a WMO Pres ent
Sensor/System Intercomparison was
carried out in two different climatic
regions
Canada and France. The
results ofthe two-year test were subsequently considered by the International Organizing Committee with
a view to publishing a report in due
course.
A Meeting of Experts on Automation of Visual and Subjective
Observations, attended by experts
from NMHSs as well as representatives of manufacturers, reviewed the
present situation on the basis of the
results of the intercomparison, considered the needs in this new field
and initiated the deve lopment of
guidelines and recommendations.
Several proposals on how best to proceed were developed and the limitations of automated measurements
were consider ed. A report will be
submitted to CIMO-XII.
A Regional Training Workshop for
Instrument Specialists of RA I was
held in Niamey, Niger, in October
1997. Its main objectives were to provide theoretical knowledge on the
functioning of meteorological instruments and to carry out practical
training in operation, maintenance
and calibration of meteorological
equipment a nd s ens ors. E xperts
from 11 African countrie s wer e
trained b y lecturers from th e
0-

,
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Ecole Africaine de la Meteorologie
et de l'Aviation Civile (EAMAC) of
ASCENA.

Satellite activities
The satellites comprising the spacebased subsystem of the Global
Observing System, both polar-orbiting
and geostationary, have continued to
provide valuable imagery and soundings as well as data collection and
distribution services in 1997. During
the year, the space-based constellation comprised GOES-8, GOES-9,
GOES-10, GMS-5, GOMS N-1,
METEOSAT-5, METEOSAT-6, FY-2,
NOAA-12, NOAA-14, METEOR 2-20,
METEOR 2-21 and METEOR 3-5.
The graphic on p. 17 shows the
current configuration of the spacebased subsystem of GOS.
The Chinese geostationary satellite , FY-2, became operational in
October 1997 with dissemination of
S-VISSR, low-resolution FAX and
S-FAX data from the visible, infrared
and water vapour sensors on board
the spacecraft. The broadcast
frequencies were 1687.5, 1691.0 and
1699.5 MHz, respectively. The USA
GOES-10, launched in April 1997, is
now on standby status.
No new polar-orbiting satellites
were launched during 1997 but
NOAA-12 (morning) and 14 (afternoon) and METEOR 2-20,2-21 and
3-5 continued to provide valuable
imagery, sounding and data collection services. The launch ofNOAA-K
was moved from 1996 until early
1998 - an indication that the
present polar-orbiting satellites have
been operational for longer than
expected. NOAA-K will be the first
NOAA spacecraft in which the
microwave sounding unit and the
stratospheric sounding unit will be
replaced by the Advanced Microwave
Sounding Unit.
Current information related to the
status of these satellites and their
broadcast schedules as well as future
plans can be found by selecting
WMO satellite activities on the
WMO home page on the Internet at
http://www.wmo.ch.
Two other noteworthy events
occurred during 1997:
• The further elaboration of contingency planning arrangements by
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satellite operators at the twentyfifth session of the Coordination
Group for Meteorological Satellites in light of the recent and
planned additions to the spacebased GOS, in particular the
Russian Federation GOMS
N-1 at 76 °E, the recently
launched FY-2 of the People's
Republic of China at 105°E and
Japan's MTSAT-1 at 140oE; and
• The Asia-Pacific Satellite Applications Training Seminar for
participants from Regions II
and V, which was hosted by
the Bureau of Meteorology at
its Training Centre in Melbourne,
Australia, from 18 to 29
November 1997.

Expert Meeting on Environmental
Emergency Response Activities which
took place in December 1997. The
conclusions and recommendations of
this meeting will form the basis for
updating current global and regional
arrangements for the provision of
EER services and related procedures.
The same expert meeting reviewed
the arrangements and products for
emergency response in case of nuclear
accidents and developed proposals on
how to assist NMHSs, through designated RSMCs, in other major
emergency situations that involve
transboundary air pollution, such as
chemical incidents or large-scale fires.
At the invitation of the Comprehensive Nuclear Test Ban Treaty
Organization (CTBTO), a Conjoint
WMOIIAEAlCTBTO Expert Meeting
was held in Vienna, Austria (December 1997), to review environmental
emergency response activities, including the type of meteorological data,
products and services provided for
such activities, and to explore ways
and means of developing a cooperative relationship between CTBTO
and WMO in terms of requirements
for the provision of meteorological
data, products and services.
The transfer of know-how from
designated RSMCs to national

,

Environmental Emergency
Response
The main activities in 1997 covered
the organization of and/or participation in environmental emergency
response (EER) exercises conducted
by the eight designated RSMCs and
other international organizations
concerned.
A sample output product generated
by RSMC Beijing during a global
exercise is reproduced below. An evaluation of the results of the exercise
was considered subsequently by an

,

'

Sample output product generated by RSMC Beijing during a global exercise
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SELECTED TROPICAL CYCLONE PROGRAMME MEETINGS
Date and place

Title

20- 28 February
Phuket, Thailand

Second Joint Session of the WMO/ESCAP Panel on Tropical
Cyclones and the ESCAPIWMO Typhoon Committee

7-10 May
Nassau, Bahamas

RA IV Hurricane Committee - nineteenth session

20-22 August
Bangkok, Thailand

Consultation Meeting on Storm Surges in the Bay of Bengal
and the Arabian Sea

30 Sept.-6 Oct.
Mbabane, Swaziland

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

25 Nov.-1 Dec.
Hong Kong, China

ESCAPIWMO Typhoon Committee - thirtieth session

NOTE: Training events are listed on pp. 39 and 40.

Meteorological Services was
achieved through a WMO Regional
Training Seminar on Environmental
Emergency Response Activities, with
emphasis on nuclear radiological
emergencies, which took place in
Montreal, Canada, in October 1997.
The seminar recommended the
enhancement of EER activities to
facilitate timely response to other
types of environmental poll ution
emergencies.

Tropical Cyclone Programme
(TCP)
In 1997, within the framework ofthe
IDNDR and in the context of the
Sustainable Development of Small
Island Developing States, all five
regional tropical cyclone bodies
accelerated the implementation of
their respective regional cooperation
programmes, including the regionally coordinated plan for future
development of services by the
national Meteorological and Hydrological Services and the agencies
involved in disaster prevention and
preparedness. Each of the Tropical
Cyclone RSMCs, i.e. Miami, Nadi,
New Delhi, La Reunion and Tokyo,
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further strengthened their facilities
and services to their respective
regions.
On 20 February 1997, the
Typhoon Committee welcomed
Singapore as its thirteenth member
and the Sultanate of Oman joined
the Panel on Tropical Cyclones as its
eighth member. The Executive
Council in June 1997 formally designated Nadi as "RSMC Nadi-Tropical
Cyclone Centre".
In 1997, emphasis was placed on
the training of personnel, in particular forecasters, with a view to further
promotion of capacity building
through the development of human
resources. Another in the series of
RA IV Workshops on Hurricane
Forecasting and Warning for Class I
and Class II meteoro logists took
place at the RSMC MiamiHurricane Centre, in March 1997. It
was attended by 24 participants
from 21 members of the Hurricane
Committee. The RA I Workshop on
Tropical Cyclones for mainland
African countries, which are
members of the RA I Tropical
Cyclone Committee for the SouthWest Indian Ocean, was he ld in

Pretoria, South Africa, in October
1997. This workshop was attended
by 25 participants from nine
Member countries and should result
in improvement in the detection,
monitoring, forecasting and warning
of tropical cyclones in the region, as
well as better understanding of their
impact and of upgrading of the
related public weather services.
Recognizing the importance and
mutual benefits of interregional
cooperation and coordination, the
second joint session of the Panel on
Tropical Cyclones and the Typhoon
Committee was held at Phuket,
Thailand , in February 1997 . The
session was attended by 68
representatives of six members of
the Panel and 12 members of the
Committee as well as 12 observers.
Special attention was given to mutually beneficial training activities and
the exchange of information between
the Panel's Technical Support Unit,
located in Bangkok, Thailand, and
the Typhoon Committee Secretariat,
in Manila, Philippines.
EC-XLIX was pleased to note that
WMO was playing an active role,
in cooperation with UNESCO's
Intergovernmental Oceanographic
Commission and Internation a l
Hydrological Programme and other
organizations, in the establishment
of a storm surge project for the Bay
of Bengal and the northern part of
the Indian Ocean. In response to a
request of the Council, a Consultation Meeting on Storm Surges
in the Bay of Bengal and the
Arabian Sea, held in Bangkok in
August 1997, prepared an outline of
a proposal for the meteorological
component of the project. Subsequently, a consultant completed the
project proposal which will be considered by an expert meeting in 1998, to
develop a final draft of all the components of the storm surge project
proposal.

Coordination of the World
Climate Programme
Overall coordination of the World
Climate Programme is now carried
out by the Inter-Agency Coordinating Committee for the Climate
Agenda (IACCA) . The obj ectives of
the WCP are b eing more clo sely
aligned with the four thrusts of the
Climate Agenda. At its first session
in 1997, IACCA stressed the importance of identifying n a tional focal
points or gro up s for th e Climate
Agenda. A strategy meeting on the
Climate Age nda (Au gu st, 1997 )
highlighted the need for concerted
action to determine the priorities
and concerns of governments relative to climate change; these were
frequentl y a llied to impacts and
adaptation issues.

World Climate Data and
Monitoring Programme (WCDMP)
Climate Change Detection (CCD)

A joint WMO/GCOS/C LIVAR initiative was launched in 1997 when
nearly 100 scientists and specialist s
from the insurance and reinsurance
industry from 23 countries participated in a Workshop on Indices and
Indicators for Climate Extremes at
the National Climatic Data Center
(USA, June 1997). Subsequently, a
s pecial task group of the CCI
Working Group on Climate Change
Detection (Au str a lia, July 1997 )
reviewed the proposals made by the
workshop and suggest ed th e inclusion of a dditional indices, such as
tho se to monitor glob a l surface
temperature , sea level a nd the
extent of glaciers. It also proposed
revised terms of reference for the
joint CCl/CLIVAR Working Group on
Climate Change Detection that were
sub sequently adopted by CCl-XII .
The r e-established group includes a
Rapporteur on Climate Change
Detection Indices.

WORLD CLIMATE PROGRAMME MEETINGS
Date and place

Title

28-29 January
Freiburg , Germany

Meeting of Experts on Climate and Human Health

29 April-1 May
Geneva

Inter-Agency Committee for the Climate Agenda - first
session

12-16 May
Toulouse, France

Expert Meeting to Review and Assess a Prototype for Future
Climate Database Management Systems (CDMS)

13-16 May
Koblenz, Germany

Seventh Planning Meeting, World Climate Programme-Water

10-11 July
Melbourne, Australia

CCI Working Group on Climate Change Detection, Task Group
on Developing Indices to Monitor and Detect Climate Change first session

21-25 July
Bridgetown, Barbados

Joint RA III/IV Meeting of Experts on Climate Matters (CLIPS)

28 July-1 August
Brasilia, Brazil

Brazil/CLIPS Project Design Meetings

4-14 August
Geneva

Commission for Climatology - twelfth session

15 August
Geneva

Task Group on the Climate of the 20th Century

8-12 September
Kadoma, Zimbabwe

Climate Outlook Forum for Southern Africa (CLIPS)

15- 19 September
Kampala, Uganda

Uganda/CLIPS Project Design Meetings

22-26 September
Nairobi, Kenya

Kenya/UgandalTanzania CLIPS Project Design Meetings

30 September
Geneva

Advisory Committee on Climate Applications and Data (ACCAD) seventh session

28-30 October
Lima, Peru

1997-1998 EI Nino: Impacts and Potential Applications for
Diagnostic and Predictive Information in Pacific South America
(CLIPS)

4-5 December
London, UK

First Inter-Agency Climate Change and Human Health
Monitoring Workshop

7-8 December
Kobe, Japan

International Workshop on Monitoring, Prediction and Services
for Climate Change

10-1 2 Decem ber
Montevideo, Uruguay

1997-1998 EI Nino: Impacts and Potential Applications for
Diagnostic and Predictive Information in Eastern South
America (CLIPS)

NOTE: Training events are listed on pp. 39 and 40.
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In 1997, experts from CBS, CCI
and GCOS, in consultation with
Members, finalized the selection of
some 1000 stations to form the
GCOS Surface Network (GSN) .
CCI-XII urged Members to regard
the GSN stations as a standard for
developing and improving denser
national reference climatological
networks to facilitate regional to
national scale climate-change studies
and the implementation of the
Climate Information and Prediction
Services project.
Climate System Monitoring (CSM)

The sixth Global Climate System
Review has been completed and will
be published in 1998.
A prospectus was distributed to
Members as well as potential copublishers and authors to provide
information on plans to produce an
attractive, popular 230-page book on
climatic developments over the last
100 years. The prospectus includes a
table of contents and an example of
one of the approximately 90 twopage spreads to appear in the book.
CLiCOM

A test version of the enhanced
CLICOM software version 3.1 was
distributed to regional CLICOM
Area Support Centres. It is the last
upgrade that will be made available
to more than 130 WMO Members
operating these systems. CCI-XII
supported the WMO-coordinated
initiative to design a more advanced
climate database system than the
current CLICOM 3.0/3.1 software
and established a task group under
the CCI Working Group on Climate
Data to expedite this initiative in
consultation with users and taking
into account GCOS requirements.
INFOCLIMA

The total number of data set descriptions in the INFOCLIMA inventory
increased to 1241 with reference
data held by 303 centres in 126
countries. Some preliminary information is now available on the Web
(http://www.wmo.ch/web/wcp/wcdmp/
infoclimlinfoclim.html). The integration of INFOCLIMA with a future
GCOS/GOOS/GTOS Information
Centre was proposed by the Joint
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the transfer of optical scanning technology for use in one of the DARE IV
pilot projects.
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Sea-surface temperature forecast (top)
and forecast anomalies (bottom) for June
to August 1998 (NOAA, USA)

GCOS/GOOS/GTOS Data and
Information Management Panel.
Development of climate databases

Climatological normals (CLING) for
the period 1961-1990 CWMO-No. 847)
was published in May 1997. A CDROM version is now being prepared
by the National Climatic Data Center
(NCDC). All the original data submitted by Members are available on a
digital database at NCDC and will be
included in the CD-ROM. NCDC
published World Weather Records,
1981-90, Volume I -North America
early in 1997.
Data Rescue (DARE)

Mter nearly a decade of successful
implementation, resulting in the
rescue of close to five million climate
data documents on microfilm and
microfiche, Belgium's financial
support for DARE I in Mrica terminated in 1997. Most of the DARE
equipment at the International Data
Rescue Coordination Centre
(IDRCC) in Brussels has been
shipped to ACMAD, along with
copies of all microfiches, as part of a
plan to establish an ongoing DARE I
support capability for Africa. The
Royal Meteorological Institute of
Belgium plans to maintain a skeletal
IDRCC. In RA IV, a two-day DARE
awareness and planning meeting
took place at the Caribbean Meteorological Institute in July 1997. In
October, an NCDC expert visited
Budapest, Hungary, to arrange for

Arch ival Climatic History Survey

Successful retrieval of instrumental
data for the period 1753 to 1894 from
about 30 stations has significantly
extended back in time the historical
data set for Mexico.

World Climate Applications and
Services Programme (WCASP)
CLIPS steps forward

The Climate Information and Prediction Services (CLIPS) project
emphasizes bridging the gap between conventional climate services
based on historical climate data and
climate services focusing on predicting future weather. In 1997, CLIPS
activities were accelerated by the
onset of a very significant EI Nino
and included training (see pp. 39 and
40), demonstration/pilot projects,
liaison with research programmes
and networking.
Demonstration/pilot projects were
initiated with ACMAD, and led to
further projects in Cote d'Ivoire,
Ghana and Nigeria. Projects were
also initiated with the Brazilian
Meteorological Service and the
Hydrometeorological Service of Viet
Nam, while agreements on pilot
projects were reached with
Indonesia and the Philippines and
are under consideration in Fiji and
Thailand.
Liaison with researchers was
furthered at a number of meetings.
The WMO co-sponsored Climate
Outlook Forum brought together
climate forecasters from national
Meteorological Services of SADC
countries and climate scientists from
universities and international
research institutes. They reviewed
the state of the global climate system
and reached, for the first time, a
consensus climate outlook for southern Mrica. WMO also co-sponsored
workshops and conferences on the
impacts of the 1997-1998 EI Nino
and potential applications for diagnostic and predictive information in
South America. At these and other
meetings, WMO worked with other
organizations, such as ENRICH, IAI,

TWELFTH SESSION OF THE COMMISSION FOR CLIMATOLOGY (CCI)
The twelfth session of the Commission for Climatology took place in
Geneva from 4 to 14 August 1997. The record 123 delegates, representing 76 Member countries, adopted 19 resolutions, established four
working groups and nominated 45 individual rapporteurs. The
Commission considered the structure and need for advice and coordination for the World Climate Data and Monitoring and the Applications
and Services Programmes, in the light of the role of the newly established Inter-Agency Committee on the Climate Agenda.
The Commission gave special emphasis to plans for the Climate
Information and Prediction Services and the Climate Change Detection
projects. Ajoint CCI/CLIVAR Working Group on ceo was reestablished. Activities in the areas related to climate and human health
were considered important and several rapporteurs were invited to
contribute to the work in this area in cooperation with WHO and UNEP.
The plans for the Tropical Urban Climate Experiment (TRUCE) were
endorsed, especially the proposal to coordinate the major conference
on urban climates (ICUC'99) with the International Congress on
Biometeorology, both planned to be held in Sydney, Australia, in
November 1999.

IR! , the UK Hadley Centre, the
Australian Bureau of Meteorology,
NOAA's Climate Prediction Center,
the South African Weather Bureau,
IGAD, SPREP and START.
Activities in networking focused
on improvements in the use of the
InternetJWorld Wide Web and fostering links among NMHSs and international climate prediction centres.
A booklet entitl ed Stepping
forward - implenwntation of the
WMO CLIPS project (WMO-No.
864) was issued in English.
Special Appl ications and Services

There was significant development
in the area of climate and human
h ealth and its related impacts in
urban building, planning and operations . Plans to establish a special
network on climate and human
health within the framework of the
Climate Agenda are under way.
Preparations for projects, focusing on
warning systems for heat waves and
possibly other extreme weather
events, having direct imp acts on
human health, have been initiated.
The plans for TRUCE activities
were modified by CCI to meet the
needs identified during HABITAT
II. Emphasis was on the links
between local "impact" climate and
large-scale climate variability and
change. Problems of representative

Climate System Monitoring publications, including a forthcoming
book on the climate of the twentieth century and the annual WMO
statements on the status of the global climate, were viewed as significant and important contributions to raising international awareness of
climate issues. Recognition was given to the successful implementation
of CLiCOM and the initiative to create a more advanced climate
database management system, based on the latest development of
hardware/software configurations, was considered a priority. The
Commission endorsed a proposal calling for increased participation of
women in its work and urged Members to encourage women to
progress to professional and decision-making levels in NMHSs.
Professors E. Jauregui (Mexico) and T. Oke (Canada) were awarded
Certificates for Long Outstanding Service to the Commission, especially in the area of urban climatology. Mr Y. Boodhoo (Mauritius) and
Mr J. M. Nicholls (United Kingdom) were elected president and vicepresident of CCI, respectively, for the next four-year term.

measurements in urban areas,
modelling of urban winds, air pollution dispersion and issues related to
urban hydrology were highlighted
during the celebrations of World
Meteorological Day in 1997 under
the theme "Weather and water in
cities".

World Climate Research
Programme (WCRP)
The WMOIIOCIICSU World Climate
Research Programme aims to
improve understanding of climate
and predictions of global and regional
climate changes on all time scales.
The highlight of the year was the
Conference on the World Climate
Research Programme: Achievements,
Benefits and Challenges (see p. 5).
Climate Variability and Predictability
(CLIVAR) Study

The CLIVAR study is aimed at
investigating the coupled behaviour
of the rapidly changing atmosphere
an d slowly varying land-surface,
oceans and ice masses as they
respond to natural processes,
human influences and changes in
the Earth's chemistry and biota. In
the draft CLIVAR implementation
plan careful consideration is given
to the relevance and effectiveness of
existing observing systems (e.g.
those implemented as part of the

TOGA and the WOCE studies) and
to the assessment of the appropriate mix of observations to provide
the range of climate variables
required. Particular focuses are the
improvement of short-range climate
predictions and improving understan din g of the factors that
influence the interannual variability of monsoonal circulations in
different regions.
World Ocean Circulation Experiment
(WOCE)

The WOCE observational phase was
completed in 1997. A guide has been
published (available electronically at
http :/www.soc.soton.ac. uklOTHERS/
woceipo/dguide97) summarizing the
wide-ranging data that have been
collected, including h ydrographic
sections, tracer measurements and
observations from current meters,
drifters and floats. The operation of
satellites for WOCE purposes
was highly successful with, in particular, results from the TOPEXI
POSEIDON altimetric mission
providing the first truly global a11weather capability for observing the
ocean surface. Improved tidal predictions have resulted. Attention is now
being focused on synthesis ofWOCE
data sets into a dynamically consistent view of the global ocean
circulation.
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WORLD CLIMATE RESEARCH PROGRAMME MEETINGS
Date and place

Title

6- 10 January
Hamburg, Germany

GEWEX Scientific Steering Group - ninth session

3-5 February
Cambridge, UK

Meeting of Experts on Cryosphere and Climate

17- 22 March
Toronto, Canada

Joint Scientific Committee for the WCRP - eighteenth session

28 April-2 May
Washington, DC, USA

CLiVAR Scientific Steering Group - sixth session

22-25 July
Honolulu, USA

Working Group on Radiative Fluxes - ninth session

22-26 July
Cotonou, Benin

Workshop on Climate Variability, Prediction, Water Resources
and Agricultural Productivity in Sub-Saharan Africa

26-28 August
Geneva

Conference on the WCRP: Achievements, Benefits and Challenges

9-12 September
Sapporo, Japan

GEWEX Hydrometeorology Panel - third session

22-25 September
Paris, France

JSC/CLIVAR Working Group on Coupled Modelling - first session

23-25 September
Boulder, USA

WOCE Scientific Steering Group - twenty-fourth session

22-25 October
Washington, DC, USA

JSC/SCOR Working Group on Air-sea Fluxes - first session

27-31 October
Washington, DC, USA

First WCRP International Conference on Reanalyses

3-6 November
Orcas Island, USA

Second WCRP Conference on Polar Processes and Climate

3-7 November
Washington, DC, USA

JSC/CAS Working Group on Numerical Experimentation thirteenth session

8-12 November
Seattle, USA

ACSYS Scientific Steering Group - sixth session

17-20 November
Stony Brook, USA

SPARC Scientific Steering Group - sixth session

Climate modelling and diagnosis

Major efforts continued to be devoted
to internationally-coordinated model
intercomparison exercises, including
particularly the Atmospheric Model
Intercomparison Project, as a means
of identifYing errors in climate simulations. The reana lyses of the
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atmospheric circulation with fixed
state-of-the-art assimilation/analysis
systems is essential to provide multiyear homo geneous sequ ences of
analyses for a range of diagnostic
studies and for investigating interannual climate variability. The First
WCRP International Conference on
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Reanalyses highlighted the importance and value of such work in
many areas of research.
Polar research

Up to now, the main organized
activity in t h e WCRP in polar
regions has been the Arctic Climate
System Study (ACSYS) which
focuses on Arctic sea-ice and ocean
interaction. The field programme of
ACSYS is proceeding with a range
of Arctic Ocean h ydrographic and
shelf surveys. An extensive historical Arctic Ocean climate database
is also being compiled, including
previously classified Arctic Ocean
Russian and American observation s for the p eriod 1948- 1993
(made available as a result of the
work of the Environment Working
Group of the joint USA-Russian
Gore-Chernomyrdin Commission).
Discu ssions, involving representatives of virtually all bodie s a nd
programmes having an interest in
climate-related polar research ,
have been organized to identify the
principal scientific questions to be
reso lved in polar regions and to
consider the require m ents and
possibilities for an overall interna tionally-coordina ted research
programme on the cryosphere and
climate. A proposal in this respect
was solidified at the Second WCRP
Conference on Polar Processes and
Global Climate.
Regional activities in global change
research

WCRP fosters regional activities in
global ch ange research both directly
an d through the Global Change
System for Analysis, Research and
Training,jointly sponsored by WCRP,
IGBP and IHDP. Projects on climate
variability, agricultural productivity
and food security have been instigated in the Asian monsoon region,
and sub-Saharan Africa.

Introduction
The Atmospheric Research and
Environment Programme (AREP )
coordinates and encourages research
activities in atmospheric and related
sciences. Development of these activities is the responsibility of the
Commission for Atmo spheric
Sciences (CAS). The WMO Research
Award for Young Scientists is also
administered through AREP (see
box on p. 7).

Global Atmosphere Watch (GAW)
GAW activities centred on quality
assurance, refinem en t of the n etwork observational programmes and
a strategic plan to set priorities for,
and guide the evolution of, the
programme into t h e next millennium. An emergency expert mission
to the smoke and haze stricken area
of south-east Asia assisted Members
in their efforts to model the
dispersion , transport, ch emical
transformation an d deposition of
atmospheric pollution cau sed by the
burning of biomass (see list of meetings and p. 28).

ATMOSPHERIC RESEARCH AND
ENVIRONMENT PROGRAMME MEETINGS
Date and place

Title

21 - 23 January
Toronto, Canada

Meeting of Experts on the Sub-Committee on UV Data Archiving

3- 14 February
Perth, Australia

WMO/NOAA Intercalibration of Selected Dobson
Spectrophotometers in RA V

17- 19 February
Geneva

WMO Meeting of Experts on GAW Operations

24- 27 February
Hohenpeissenberg,
Germany

WMO/IOC/SPARC Expert Meeting on the Results of the JLilich
Ozonesonde Intercomparison Experiment

24- 28 February
Denpasar, Indonesia

First WMO International Workshop on Monsoon Studies

3- 7 March
Jakarta, Indonesia

Meeting of the CAS Working Group on Tropical Meteorology
Research

7-11 April
Geneva

EC Panel of Experts/CAS Working Group on Environmental
Pollution and Atmospheric Chemistry

14- 16 April
Pretoria, South Africa

International Workshop on Weather and Climate-based
Technologies to Benefit Water Resources Management

14-17 April
INMIWMO International Symposium on Cyclones and Hazardous
Palma de Mallorca, Spain Weather in the Mediterranean
14- 18 April
Nairobi, Kenya

GESAMP-XXVII

Weather prediction research,
including tropical meteorology

24-29 April
Montevideo, Uruguay

Training on Data Management and Preparation of Final Reports by
the SC03P National Coordinators

The activities of the proposed World
Weather Research Programme
(WWRP), a new initiative of CAS,
were reviewed by the Interim
Science Steering Committee of the
WWRP (October 1997) in preparation for CAS-XII. The objectives of
the new programme are to:
• Develop the WWRP through
improved and cost-effective techniques for forecasting high-impact
(affecting the quality of life and
economically disruptive) weather
and to promote their application
among Members;
• Improve public safety and economic productivity by accelerating
research in the prediction of highimpact weather;

27 April- 1 May
Usti Nad Lebem ,
Czech Republic

EMEPIWMO Workshop on Data Analysis, Validation and Reporting

5- 9 May
Geneva

19th session of the EC Panel of Experts/CAS Working Group on
Physics and Chemistry of Clouds and Weather Modification Research

12-16 May
Toronto, Canada

National Coordinators of the six new GAW Global Stations
to participate in AES GAW Programme to Review Procedures

13- 16 May
Vienna, Austria

ETEX Symposium on Long-range AtmospheriC Transport Model
Verification and Emergency Response

20- 22 May
Toronto, Canada

IGAC/SPARC/GAW Conference on Global Measurement Systems
for Atmospheric Composition

2- 6 June
Toronto, Canada

Workshop on Acid Deposition, Monitoring and Research

3- 6 June
Asheville, USA

Workshop on Indices and Indicators for Climate Extremes
(contd. on p. 29)
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GLOBAL ATMOSPHERE WATCH (GAW)
The Global Atmosphere Watch, the worldwide network for monitoring
atmospheric composition and related physical characteristics,
comprises global and regional stations. The GAW structure calls for up
to 30 global stations, sited at pristine locations, to focus on the
measurement of climate- and ozone-change related variables and over
300 regional stations to characterize regional environmental quality
away from direct pollution sources. With environmental problems
becoming more complex, many considerations need to be taken into
account and, as a result, GAW is being designed, as far as possible, to
provide a flexible infrastructure on which to build advanced monitoring
programmes to address new environmental problems as they arise. As
part of a review of the aims and purposes of regional stations, three
meetings were sponsored or co-sponsored by WMO in 1997 to
discuss such issues as measurement programmes, data archiving,
training and national needs. The recommendations put forward by the
meetings will be implemented in 1998.
The potential increase of ultra-violet (UV) radiation is receiving
considerable attention. The environmental, economic and health effects
of ozone depletion have led to increased efforts to measure UV radiation at the ground with a precision and stability which will enable the
detection of changes. Advances in instrumentation, calibration and
monitoring procedures have improved the state of the art considerably
in the last decade. Throughout 1997, a group of scientists, working
under the auspices of WMO, reviewed UV measurement techniques,
quality assurance and data archiving/analysis methods as well as the
preparation of information for the public. The work of the group was
supplemented by a WMO meeting of experts which helped define
guidelines for countries which wish to issue UV indices to the general
public.
Countries throughout the world face severe local air pollution problems while being asked to respond to those related to global and
regional air quality. It is a major challenge for GAW to balance the different global, regional and local (urban) requirements. Expert visits,
especially to south-east Asia, related to the problems of the urban environment and the fires that caused widespread smoke in the region
highlighted this issue. The development of a more comprehensive
measurement and modelling programme in the region will be discussed
by the NMHSs concerned in the near future.
Scientific input to the debate on environmental issues must be
derived from an adequate knowledge base that can only be achieved
through high-quality, strategically oriented observations and research
related to specific issues. The GAW programme is based on Quality
Assurance/Science Activity Centres (QAlSACs) which are responsible
for interacting with individual stations, for critical review and acceptance
of data, and for resolving performance differences in their regions. They
also prepare and execute plans for education and capacity building
within countries that are committed to maintain and operate GAW sites.
Complementing the QAlSACs are World Calibration Centres 0NCCs)
which develop and implement, jointly with the QAlSACs, quality assurance programmes, including the provision of primary and transfer
standards and the conduct of audits to assure and quantify the quality
of those data which are the responsibility of the individual facility. The
WCCs are built upon alliances established with internationally recognized scientists and research institutes/organizations. WCCs now exist
for carbon dioxide, column ozone (Dobson), column ozone (Brewer),
surface ozone, ozone sondes, carbon monoxide, precipitation
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A firefighting aircraft and its trail of red-tinted retardant liquid at the
1997 Caledonian fire. The impact of EI Nino on Australia includes
increased bush fire risks (Victorian Department of Natural Resources
and Environment)
chemistry, aerosol optical depth, aerosol physics/chemistry, solar radiation and radioactivity. The GAW central facilities include World Data
Centres 0NDCs) which are responsible for collecting, processing and
disseminating the data they receive. WDCs have been established for
ozone and UV radiation, surface ozone, greenhouse gases, including
trace gases, aerosols, radiation, aerosol optical depth and precipitation
chemistry. A special centre for ozone mapping at the Laboratory for
Atmospheric Physics, Aristotle University of Thessaloniki, Greece has
been active preparing daily total ozone maps of the northern hemisphere winter/spring period.
A strategic plan for GAW, requested by WMO's Twelfth World
Meteorological Congress (1995), was prepared and approved as a
working document (GAW Report No. 113) by the forty-ninth session of
the Executive Council (June 1997). The strategic plan contains a set of
overriding goals, with implementation strategies and evaluation criteria
to guide GAW towards its objectives, with a detailed set of guidelines
for establishing work plans and programmes and for developing GAW
facilities. It will guide GAW development and is designed to evolve as
the GAW programme grows.

MEETINGS

(eontd. from p. 27)

Date and place

TItle

16-19 June
Helsinki, Finland

Meeting of WMO ad hoc Scientific Steering Committee on UV
Monitoring

1-4 July
Toulouse, France

Workshop on Atmospheric Deposition in Africa

21 -25 July
WMOIWHO Meeting of Experts on Standardization of UV Indices
Les Diablerets, Switzerland and their Dissemination to the Public
21 July-10 August
Athens, Greece

WMO East European Dobson Intercomparison

1-5 September
Melbourne, Australia

Meeting of Experts on the Measurement of Carbon Dioxide
Concentrations and Associated Tracers - ninth session

8-12 September
Cairns, Australia

Fifth International Carbon Dioxide Conference

22- 26 September
Eindhoven, Netherlands

GCOS Joint Scientific and Technical Committee - seventh session

23-26 September
Istanbul, Turkey

International Symposium on Air Quality Management at Urban,
Regional and Global Scales

13-23 October
Nanjing, China

Workshop on Effect of Human Disturbance on Nitrogen Cycle in
Asia

14-17 October
Cairns, Australia

Interim Scientific Steering Committee for the WWRP - second
session

23-24 October
Offenbach, Germany

COMPARESteering Committee Meeting

2-7 November
Damascus, Syria

First LASIWMO International Symposium on Sand and Dust
Storms

17-21 November
Toulouse, France

WMO International Workshop on Dynamical Extended-range
Forecasting

2-5 December
New Delhi, India

International Symposium on Asian Monsoons and Pollution over
Monsoon Environment

3-5 December
Zurich, Switzerland

WMO Meeting of Experts on GAW Operations

NOTE: Training events are listed on pp. 39 and 40.

• Facilitate the integratio n of
weath er prediction research
advances achieved via national
and internationa l programmes;
• Demonstrate improvements in
weath er prediction, with emphasis on high-impact events,
through the exploitation of
advances in scientific understanding, observational network design,
data assimilation and modelling
techniques, and information
systems;

• Encourage t h e utili zation of
advances in weather prediction
systems to the benefit of all WMO
programmes and Members;
• Improve understanding of atmosph eric processes of importance to
weather forecasting through the
organization of focused research
programmes.
Advances in research on predictability in a range extending from
the second week of a foreca st to
several seasons ahead were reviewed

at the WMO International Workshop
on Dynamical Extended-range
Forecasting (November 1997), which
also provided an important opportunity to compare forecast skills with
different models - the first step
towards creating a standardized
system for medium- and long-range
forecast verification.
The INM/WMO International
Symposium on Cyclones and
Hazardous Weather in the Mediterranean (April 1997) and the
LAS/WMO International Sympo sium on Sand and Dust Storms
(November 1997) contributed to the
enh ancement of early-warning
systems to mitigate the effects of
high -impact weather on socioeconomic development.
The CAS Working Group on
Tropical Meteorology Research met
in March to review the development of each component of the
Tropical Meteorology Research
Programme (TMRP) and to discuss
future s trategie s . It warmly
welcomed the WWRP initiative and
recommended strong interaction
between WWRP and TMRP, where
joint work on projects relating to
l and-falling tropical cyclones and
aero sondes could be of major importance. The group noted that the
First WMO International Workshop on Monsoon Studies (February
1997) h a d provided a forum for
discussion between researchers and
forecaster s on t h e current status of
knowledge of mon soo n s and on
prioritie s and opportunitie s for
monsoon studies.

Physics and Chemistry of Clouds
and Weather Modification
Research
The EC Panel of Experts/CAS
Working Group on the Physics and
Chemistry of Clouds and Weather
Modification Research, meeting in
May, outlined future p l ans and
i ss ued a declaration expressing
concern at the decrease of scientific
research activities in weather modification (see WMP Report No. 27).
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Public Weather Services (PWS)
Programme
With the designation of rapporteurs
for all six WMO Regional Associations, the core composition of the
CBS Working Group on Public
Weather Services was completed in
1997. An Expert Planning Meeting
on PWS, held in Nassau, Bahamas,
in May, prepared:
• A set of strategic goals and a work
plan to assist the new CBS group;
• An outline for an expanded
version of the Guide to Public
Weather Services Practices (WMONo. 834), to include more information about national practices
and procedures both of which are
of great importance in providing
meteorological information to the
public. The expanded Guide is
expected to be published in 1998;
and
• A questionnaire, which was subsequently distributed to Members,
to help assess the current status
of national public weather service
programmes. The results of the
survey will be used in the
expanded Guide and to assist the
Secretariat in the further development of the PWS Programme.
Special emphasis was given to
training activities as part ofWMO's
capacity-building efforts. Two
Regional Training Seminars on the
Use of GDPS and WAFS Products
and Presentation of Forecasts to
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the Public were organized in Mrica.
The first, co-sponsored by ASECNA,
was held in Niamey, Niger, in
March, for participants from francophone countries and the second in
Pretoria, South Africa, in October,
for those from English-speaking
countries. The purpose of the seminars was to ensure the optimum
application of NWP products to
aviation and their use in the provision of weather forecasts for the
benefit of the public.
The working relationship between
the IDNDR Secretariat and the PWS
Programme is very close because so
many oftheir activities are mutually
complementary. Information on PWS
and other WMO programme activities, including three special training
workshops, of relevance to IDNDR is
given on p. 16.
The PWS Programme continued
to coordinate its activities with other
WWW programmes, particularly the
Tropical Cyclone Programme, to
ens ure the very best use of the
resources available, especially as
regards capacity-building activities.

sustainable world; capacity building;
relations with other agencies; and
future challenges for CAgM and
preparations for its twelfth session.
Meetings of the CAgM Working
Groups on Agrometeorology related
to Extreme Events and on Weather
and Climate related to Agricultural
Production took place in Geneva, in
April and September, respectively.
The RA VI Working Group on
Agricultural Meteorology met in
Budapest, Hungary, in December.
The work of these groups is progressing satisfactorily.
A number of technical bulletins
and CAgM reports were published in
1997. Collaboration continued with
many national as well as international organizations, such as FAO,
UNEP, UNDPIUNSO, ICRISAT and
I CARDA.
Activities related to drought and
desertification form an integral part
of the programme and also serve the
purposes of the UN Convention to
Combat Desertification. Information
on these activities is given on p. 8.

Agricultural Meteorology
Programme
The Advisory Working Group of
the Commission for Agricultural
Meteorology (CAgM) met in Geneva
(4-7 November) to discuss a number
of strategic issues such as: Agenda
21 and agrometeorology for a

Participants at the Expert Planning Meeting on Public Weather Services, Nassau, Bahamas, May 1997
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Seminars and workshops

Joint WMOIFAOIUNEP roving seminars on the use of meteorologica l
data for effective planning and
management of water for irrigated
crop production took place in
Kathmandu, Nepal (3-14 February)
and in Tashkent, Uzbekistan (24
November-5 December), where the
participants came from Kazakstan,
Kyrgyz Republic, Tajikistan,
Turkmenistan and Uzbekistan.
In March, a Regional Workshop/
Expert Meeting (RA III ) on
Agrometeorological Techniques in
Operative Agriculture in Latin
America, sponsored by WMO and
organized jointly with the Colombian
IDEAM, took place in Paipa,
Colombia. It was attended by 39
specialists representing different
fields, such as hydrology, edaphology,

•

•

WMO fosters a better understanding by farmers
in agriculture, forestry and other sectors of the
value and use of agrometeorological information
(M. V K. SivakumarIWMO)

geology, geography, forestry, engineering, ecosystems, economic
ecology, computer services and telecommunications from ten countries.
WMO and the India Meteorolo gical Department organized a
Roving Seminar on Agrometeorology
related to Extreme Events in Pune,
India (28 April-10 May). Twenty-five
participants from different services,
universities and institutes in India
attended, clearly demonstrating the
extent of national interest in learning
how to monitor extreme events and
the strategies to cope with them.
A Workshop on User Requirements for Agrometeorological
Services, held in Pune, India (10-14
November), was attended by 25
participants drawn from all WMO
Regions. Sessions focused on key
issues relating to user (for example
departments of agriculture, research
communities and farmers) requirements for agrometeorological
services and approaches taken by
NMHSs to furnish such services.
In November, a Workshop on
Agrometeorological Data Management and Application in Agricultural Services was held in Bamako,
Mali to improve the capabilities of
national Agricultural Services by
providing intensive practical training to staff of those services.

•

•

•

•

Problems and Control Strategies,
co-sponsored by ICARDA,
ICRISAT, UNEP and WMO
(Cairo, Egypt, 22-25 April 1997);
Twenty-third session of the Committee on World Food Security,
held at FAO Headquarters (Rome,
Italy, 14-18 April 1997);
Expert Consultation Meeting on
Early Warning and Crop Yield
Forecasting and the mid-term
evaluation of the project being
implemented by Italy at the
AGRHYMET Centre (Niamey,
Niger, 28 April-2 May 1997);
Seminar on the Funds for Global
Environment and the Fight
against Desertification , which
was organized by SOLAGRAL
(Solidarites agricoles et alimentaires), a French NGO, at the
request of the French Ministry of
Cooperation
(Ouagadougou,
Burkina Faso, 1-3 July 1997);
IGBPIWCRP/START Workshop
on Climate Variability Prediction,
Water Resources and Agricultural
Productivity: Food Security Issues
in Sub-Saharan Mrica (Cotonou,
Benin, 22-25 July 1997);
Second Joint Meeting of the North
African and South African
Committees of START (Cotonou,
Benin, 25-26 July 1997);
Meeting on Data Spatial
Distribution in Meteorology and
Climatology (Volterra, Italy, 28
September-3 October 1997).

Norbert GERBIER-MUMM International
Award

The forty-eighth session ofthe WMO
Executive Council conferred the
1997 Norbert GERBIER-MUMM
International Award on Doctors

J. F. B. Mitchell, R. C. Johns, J. M.
Gregory and S. F. B. Tett for their
joint paper entitled "Climate
response to increasing levels of
greenhouse gases and sulphate
aerosols". The award ceremony took
place in Geneva on 19 June 1997.

Aeronautical Meteorology
Programme
In 1997, installation of World Area
Forecast System (WAFS) satellitebased communication receivers and
data display systems was almost
completed in the Caribbean and
Central and South America and was
operational in most countries. Site
surveys and agreements for installation in countries ofthe Pacific within
the USA satellite footprint were finalized. Under the SADIS footprint in
Europe, Asia, Mrica and the Middle
East, almost 100 authorizations for
access were granted and nearly half
of those had been implemented and
were operational. The USA software
Personal
Computer
Gridded
Interactive Display and Diagnostic
System (PCGRIDDS), which enables
the processing, manipulation and
display ofthe WAFS gridded data as
well as the computation of many
meteorological diagnostic fields, was
distributed to all Members by the
Secretariat in July 1997.
The further development of software for significant weather forecasts
(SIGWX) and improved communication facilities at the WAFC London
made possible the computer generation of high-level SIGWX products in
T.4 chart format and the timely transmission ofthese products on SADIS.
Tests started in January in generating, transmitting and decoding

The great importance of aviation to society and the economy warrants the establishment of the
required supporting infrastructure. Aeronautical meteorological services form a cost-effective part of
this structure (J. L. Altherr)

Collaboration with other organizations

WMO was represented at the following meetings:
• Expert group meeting on Wind
Erosion in Africa and West Asia-
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SIGWX forecasts in BUFR code on a
wide range of platforms. The transfer
of SIGWX responsibility from
Regional Area Forecast Centres
Frankfurt, Toulouse, London and
Moscow to the London WAFC was
completed in 1996 and a transition
plan is being developed for the transfer of similar responsibilities from
Cairo, Dakar, Las Palmas and
Nairobi to WAFC London.
TwenLy-one ASDAR units are
being flown operationally on aircraft
of several airlines, providing a
wealth of high-quality and timely
upper-air data as well as ascent and
descent profiles. A preparatory meeting to establish an AMDAR Panel to
coordinate and encourage the automatic observing and reporting of
upper-air winds and temperatures
from aircraft took place in De Bilt,
Netherlands in November.
Training events in 1997 included:
the WMOIASECNA Regional
Seminar on the Use of GDPS and
WAFS Products and Presentation of
Forecasts to the Public (Niamey,
Niger, March), attended by 45 participants from 21 French-speaking
African countries; the annual
WMOIUK Aeronautical Forecasting
Training Seminar on the Application
ofNWP Products and Dissemination
Through Satellite and Terrestrial
Means (Reading, UK, July), attended

by 28 participants from 25 countries
in Africa, the Middle East and Asia;
the WMO Training Seminar on
Aeronautical Meteorology with
Emphasis on the Processing, Manipulation and Display of WAFS Data
and Products (Asuncion, Paraguay,
July), attended by 23 participants
from Regions III and IV, was essentially devoted to the operational
application of data using PCGRIDDS
from the USA WAFS broadcasts; and
a Workshop on Cost Recovery
(Prague, Czech Republic, November)
for participants from countries with
economies in transition from eastern
and central Europe.
The CAeM Working Group on the
Provision of Meteorological Information Required Before and During
Flight (PRO MET) (23-27 June,
Geneva) discussed the current state
of implementation of WAFS and the
progress achieved towards its final
phase, the definition of precipitation
intensity and of other weather
phenomena, guidelines for completing the Compendium on Tropical
Meteorology, and training, which was
endorsed as the highest priority
activity for the CAeM intersessional
period.
In 1997, WMO was represented at
meetings of ICAO aimed at improving meteorological service to air
navigation, including the Africal

Regional Air Navigation (AFIIRAN)
Meeting in Abuja, Nigeria, and the
Meteorological Group (METG) of the
European Air Navigation Planning
Group in Paris, WMO also participated in several of the working and
study groups of ICAO, such as the
WAFS Study Group, the SADIS
Operations Group, the Automated
Air Reporting Study Group and the
Runway Visual Range Study Group.

Marine Meteorology and
Associated Oceanographic
Activities Programme
Operational monitoring of upper ocean
thermal structure

An operational XBT ship-of-opportunity programme (SOOP) was
established under IGOSS in 1996.
The programme came into being in
practical terms with the first meeting of the SOOP Implementation
Panel (SOOPIP), which took place in
Cape Town in April 1997. The panel
includes members from agencies and
institutions in more than ten countries which are directly involved in
operating SOOP XBT lines. Representatives from oceanographic data
management centres also participate
in its work.
The panel reviewed in detail the
resources likely to be available for
the operational SOOP, as well as

COMMISSION FOR MARINE METEOROLOGY (CMM)
The twelfth session of the Commission for Marine Meteorology,
hosted by the Government of Cuba, took place at the International
Conference Centre, Havana from 10 to 20 March 1997. Substantial
support for the meeting as well as very warm and generous hospitality
were provided by the Cuban Meteorological Institute.
The session was attended by 83 participants from 39 Members of
WMO and five international organizations, There was a good representation from most Regions, debates were lively and well-informed, and a
good range of views was expressed,
In his report, the preSident, Mr R, Shearman, recognized that the
past intersessional period had been largely one of consolidation of the
projects initiated at CMM-XI, including in particular those relating to
GMDSS, MPERSS, MCSS and the Global Digital Sea Ice Data Bank,
He also noted the advances made in the quantity and quality of data
collected from a variety of marine observing systems; the finalization of
the SEACAMP project proposal; and the important specialized training
courses held and technical reports issued,
The Commission was aware of the ever-increasing involvement of
national Meteorological Services in the operation of oceanographic
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observing networks, the management of oceanographic data, and the
provision of oceanographic services, and of the consequent need for
CMM itself to evolve in this sense, and to assume a greater role in
operational oceanography in general. Such a role will, of course,
involve even closer coordination and cooperation with the IOC, and in
this context the Commission reviewed and supported the proposal
made by the Executive Council for a detailed study of ways of enhancing cooperation between CMM and IOC, It is expected that a joint
WMO/IOC report on the subject will be made available to the governing
bodies of the two Organizations in 1998,
The Commission elected Mr J, Guddal (Norway) as president and
Mr S, Ragoonaden (Mauritius) as vice-president. It was also pleased to
note the tentative offer from Iceland to host its thirteenth session in
Reykjavik in the year 2001 ,

MARINE METEOROLOGY AND ASSOCIATED
OCEANOGRAPHIC ACTIVITIES PROGRAMME MEETINGS

Marine services enhancement in the
western Indian Ocean

Date and place

Title

27-29 January
Geneva

Intergovernmental Committee for GOOS (I-GOOS), Strategy
Sub-committee - third session

17-18 February
Paris, France

Second ROSE Workshop

10-20 March
Havana, Cuba

Commission for Marine Meteorology - twelfth session

14- 18 April
Capetown, South Africa

IGOSS Ship-of-Opportunity Programme Implementation Panelfirst session

22-24 April
Miami, USA

Joint Scientific and Technical Committee for GOOS (J-GOOS) fourth session

20-22 May
Mauritius

First Implementation Planning Meeting, Western Indian Ocean
Marine Applications Project

25-27 June
Paris, France

I-GOOS-III

22-26 September
Copenhagen, Denmark

Steering Group for the GDSIDB - sixth session; and informal
session of CMM Sub-group on Sea Ice

23-26 September
La Jolla, USA

ASAP Coordinating Committee - ninth session

13-17 October
La Reunion, France

Data Buoy Cooperation Panel - thirteenth session

20- 22 October
La Reunion, France

Meeting on the Argos Joint Tariff Agreement - seventeenth
meeting

NOTE: Training events are listed on pp. 39 and 40.

the status of individual ship lines,
on the basis of the resources survey
und ertaken by the IGOSS Operations Coordinator and of information provided at the meeting by
ship operators. Adjustments to line
status were made at the meeting as
a result of this review, including the
switching of XBT resources among
lines to maintain those of highest
priority, t h e identification of new

context of an ov erall , detail e d
SOOP Implementation Plan.

op erators for s ome lines, and the
deletion from the plan of others
which had never been sampled. The
panel recognized that th ere remain
sub stantial deficiencies in specific
ocean areas. Priorities for addressing these deficiencies are being
developed by the Ocean Observations Pan el for Climate of
GOOS/GCOSIWCRP, in collaboration with SOOPIP, an d in the

CMM has recognized that cooperative regional projects can be a very
cost-effective way of enhancing th e
capabilities of participating meteorological and oceanographic agencies
and institutions, in specific ocean
area s, for the provi sion of both
marine data and services in support
of the requirements of various user s
and applications, national, regional
and global. Following a recommendation from CMM, a fir st joint
WMO /IOC planning meeting for a
possible marine service s enhancement proj ect in the western Indian
Ocean took place in Mauritius, in
May 1997.
There were 21 participants in th e
m ee ting,
representing
both
disciplines equally, from eight countries and two organizations in the
western Indian Ocean area. There
was general and enthu sia stic
support for the concept of a multidi sciplinary, cooperative regional
project, the overall purpose of which
wa s seen a s the enhanc ement of
operational marine services in the
region based on applied research and
on the greater accessibility to and
exchange of marine data. The project
was tentatively enti tled Western
Indian Ocean Marine Applications
Project, and wa s clearly see n as
eventually being a regional contribution to GOOS.
As well as establishing the
purpose, specific objectives of and
activities under the proj eet, the
m eeting al so agree d on a broad
project outline and a timetable for
development and implementation.
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Comprehensive freshwater
assessment
In 1997, a Comprehens i ve
Assessm ent of the Freshwater
Resourc e s of the World was
submitted to the UN Commission
on Sustainable Development and
subsequently to the nineteenth
special session of the UN General
Assemb l y. The assessmen t had
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been prepared in 1996 by WMO
and other UN agencies in collaboration with the Stockholm
Environment Institute (SEl) and
was publi shed early in 1997 by
WMO on behalf of the participatin g agencie s and with the
s pons orship of SEL More information about the as sess ment is
given on p. 10.

WORLD DAY FOR WATER
Water is a basic requirement for all life and the increasing demands from, and
competition among, users of this resource are becoming more and more evident.
In 1997, the theme for the World Day for Water was "Water resources assessment" and its slogan was "The world's water: is there enough?". In view of their
involvement in water resources assessment activities, WMO and UNESCO were
designated as the lead agencies for the celebration.
The major event on that occasion was the first World Water Forum which was
arranged by the World Water Council, a non-governmental organization, and which
took place in Marrakesh, Morocco, from 21 to 25 March 1997 under the patronage of
HM King Hassan II. It was attended by some 500 participants from water-related
agencies, as well as donors and non-governmental organizations.
The Secretary-General of WMO, Prof. G. O. P. Obasi, addressing the Forum and
focusing on the theme "Climate change and freshwater management", said that freshwater shortage was expected to be the most dominant problem in the twenty-first century
and one that, along with water quality, might well jeopardize all other efforts to secure
sustainable development and even lead to social and political instability.
To mark the occasion, WMO produced a public information kit which included a message
from the Secretary-General, a poster and feature stories by ten specialized agencies and United
Nations programmes that are active in the field of water resources. In addition, WMO and
UNESCO published a brochure entitled The world's water: is there enough? (WMQ-No. 857),
which draws on the Comprehensive assessment of the freshwater resources of the world
(see box on p. 10).
UN agencies and NGOs were invited to display materials and demonstrate
relevant activities at an exhibition held during the Forum. WMO's exhibit featured a
display on the World Day for Water theme, with emphasis on the MED-HYCOS
project.
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WCP-Water
Since the very start of the World
Climate Programme (WCP ), its
water-related as pects h ave bee n
linked closely with the Hydrology
and Water Resources Programme
(HWRP ) and with similar programmes of other international
organizations within the framework of WCP-Water programme.

WORLD HYDROLOGICAL CYCLE OBSERVING SYSTEM (WHYCOS)
The year 1997 has seen further strengthening of the World Hydrological
Cycle Observing System (WHYCOS) launched in 1993 by WMO to
improve water resource assessment and management throughout the
world. The WHYCOS concept is gaining considerable momentum
globally and implementation of its regional components (HYCOS) is
progressing satisfactorily.
MEO-HYCOS (the Mediterranean Hydrological Cycle Observing
System) is being implemented with platforms already installed in 13
countries. The Pilot Regional Centre is located in Montpellier, France.
The data collected are available via Internet on the MED-HYCOS Web
Site: http://antares.rio.neVmedhycos/homepage/index100.htm. A
training course on the installation, operation and maintenance of DCPs
was held in Metkovi6, Croatia, in May 1997. Consideration is being
given to extending the project to cover the Black Sea countries.
SADC-HYCOS covers the Southern African Development
Community encompassing 11 countries. It was launched in 1997 with
European Union funding. The Pilot Regional Centre is hosted by the
Directorate of Hydrology, Department of Water Affairs and Forestry in
Pretoria, South Africa.
AOC-HYCOS (western and central Africa) is at the planning stage,
a project document having been prepared by WMO with funding from
the French Ministry of Cooperation. This project is expected to
contribute to the development of a water resources information system
for 23 countries of the region. Funds are currently being sought to
implement the project.

CONGO-HYCOS is being developed to support six countries of the
Congo River basin, as part of a project for the implementation of a
Regional Hydrological, Meteorological and Climatological Information
System, within the framework of the Regional Environmental
Information Management Programme funded by the World Bank.
CARIB-HYCOS is being developed for the countries of the
Caribbean Basin with the support of countries that participated in the
Conference on Water Resources in Latin America and the Caribbean
(San Jose, Costa Rica, May 1996). In May 1997, WMO's Regional
Association for North and Central America reiterated the importance of
CARIB-HYCOS for the region and fully supported its implementation. A
project document is under preparation.
Other WHYCOS regional components are at earlier stages of
formulation in eastern Africa, the Nile basin, the Baltic Sea region and in
South America.

Left: HYCOS projects; right: MED-HYCOS station in MetkoviG Croatia

o
o

o

Being impleme ed
Project docume
Being cO'1s~dered

The seventh Planning Meeting on
WCP-Water was hosted by the
Federal Institute of Hydrology in
Koblenz, Germany, from 13 to 16
May 1997.
The meeting was convened as a
joint HWRP-WCP activity in collaboration with UNESCO. Its task was
to review progress in the 39 projects
which comprise WCP-Water and to

begin a fundamental review of the
aims and future of the whole programme. It was established that 18
projects had been completed and the
remaining 21 were continuing under
various auspices.
Among ongoing projects ofWCPWater are:
• Collection of global runoff data
sets; and

• Development of grid-related estimates of hydrological variables.
The first project has been implemented by the Global Runoff Data
Centre (GRDC), which has operated
since 1988 under t h e auspices of
WMO and within the Federal
Institute of Hydrology in Koblenz,
Germany. This unique data centre,
established in response to the

35

growing need fo r global collection
and dissemination of river discharge
data, now h as a rich data bank
encompassing flow infor mation for
3680 st ations from 146 countries.
Nearly 60 per cent of r equest s for
data relate to regiona l and global
change research an d studi es of
land/ocean/atm osphere processes,

a nd s ome 25 per cent r elate to
r egional and global studies of freshwat er r esources. This latter use of
the data has risen rapidly recently in
r es pons e to growing concern at
incr easing dema nds on the world's
limited r esources of freshwat er.
The project on the development of
grid-relate d es timates of h ydro -

HYDROLOGY AND WATER RESOURCES PROGRAMME
MEETINGS
Date and place

Title

10-14 March
International Conference on Regionalization in Hydrology
Braunschweig, Germany
19- 21 March
Workshop on Management Overview of Flood Forecasting
Seoul, Republic of Korea Systems (MOFFS)
21 - 26 April
Caracas, Venezuela

RA III Working Group on Hydrology - seventh session - in conjunction with Coordination/Implementation Meeting on HOMS

23 April- 3 May
Rabat, Morocco

Fifth Scientific Assembly of the International Association of
Hydrological Services (IAHS)

13- 16 May
Koblenz, Germany

Seventh Planning Meeting on World Climate Programme-Water

6- 7 June
Geneva

Joint UNESCOIWMO Liaison Committee on Hydrological
Activities - eighteenth session

24- 27 June
Trinidad and Tobago

Seminar on Integrated Water Resources Management in the
Caribbean Islands: Institutional and Policy Reforms

7- 11 July
Brisbane, Australia

RA V Working Group on Hydrology

30 Sept.- 3 Oct.
Postajna, Slovenia

Third General Conference for Flow Regime from International
Experimental and Network Data - "FRIEND 97"

6- 10 October
Maputo, Mozambique

SADC Water Resources Technical Committee Meeting

21 - 25 October
Helsinki, Finland

RA VI Working Group on Hydrology

11 - 15 November
St Petersburg,
Russian Federation

International Symposium on Hydrometeorology - Science and
Practice

12-14 November
Geneva

WCP-Water Review Panel

17-21 November
Geneva

CHy Working Group on Basic Systems

17-21 November
Geneva

CHy Working Group on Applications

26- 29 November
Quito, Ecuador

International Seminar on Climate and Hydrological Effects of the
EI Nino/Southern Oscillation (ENSO) Events at the Regional and
Local Scales

1- 5 December
Geneva

CHy Advisory Working Group

4- 7 December
St Moritz, Switzerland

Third International Workshop on Rainfall in Urban Areas

NOTE: Training events are listed on pp. 39 and 40.
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logical var iables aims to study the
m ethodology of gridding a nd its
application to hydrological variables.
There has been an increasing interest in gridded maps, which are now
being frequently used in a wide spectrum of studi es. A r eport on grid
estimation of runoff data, r ecently
prepared for WMO by Prof.
Gotts chalk and Dr Kra s ovskaia ,
provides, inter alia, a short review of
the methodology of producing r unoff
maps and discusses a number of case
studies and examples of gridd ed
runoff maps produced for Europe.

WMO in the World Water Council
The First General Assembly of the
recently establi sh ed World Wa ter
Council (WWC ) took pl a ce in
Montreal on 2 and 3 Septemb er
1997.
The current membership of the
WWC consist s of 143 memb ers (44
national water-related governmental
agencies, 14 non-governmental and
t en international organizations, 54
private firm s, 15 national a ss ociations and six r egional institutions).
WMO became a member of the
Council on 4 July 1997. The fir st
Ass embly was attended by 110
memb er s and 12 0 obser ver s.
Together with our sister organization s UNESCO, UNDP and t h e
World Bank , WMO is now a ls o a
member of the Board of Governors
consisting of 38 members.

Introduction
through the organization of events
The need for trained specialist s in such as:
the application of meteorology and • Third International Conference
hydrology to problems of su stainon Computer-aided Learning and
ability remains acute in many
Distance Learning in Meteorology
(CALMet-97 );
developing countries and continued
to define the major activities of the • Training Co ur se for National
ProgTamme in 1997. Areas of signifInstructors on Teaching Methods;
icant Programme delivery span a • Training Seminar for National
wide range of type a nd d epth of
Instructors on Curriculum
subject matters as well as modern
Development;
technology.
• Regional Training Seminar for
The Programme focused on:
National Instructors ofRA II and
evaluat ion of Members' training
RAV;
n ee d s; revi s ion of the WMO and to creating closer links between
Classification of Meteorological and training institutions through the
Hydrological Personnel; organiza- Coordinating Co mmittee of the
tion of training events; implemen- Standing Confere nce of Heads of
tation of the fellowship programme; Training Institutions of National
moni torin g the acti vi tie s of Meteorological Services, the sixth
Regional Meteorological Training session of which was hosted by the
Centres (RMTCs ); preparation of Secretari at in Geneva from 27 to
training publications; and provision 30 October 1997.
of technical support to sessions of
Vis its were made to the WMO
constituent bodie s . Attention i s RMTC s in Barbados, Costa Rica ,
being given to the application of India , Niger, Philippine s and the
new technologies to the training Russian Federation, and to national
process and effective exchange of and regional training institutions in
modern educational media between Fiji, France, Italy, Spain and the UK.
Members and RMTC s.
Fellowships

Education and training meetings
High priority is given to helping
instructors keep abreast of scientific
advances and new teaching methods

The fellowships awarded in 1997
under various programmes or
sources of support are listed below. At
th eir reques t , study tours were

FELLOWSHIPS AWARDED IN 1997*
Programmes or
sources of support

Long-term
fellowships

Short-term
fellowships

Training events of
short duration

25

3

49

74

2

8

UNDP
VCP

33

VCP(F)
Trust funds

5

8

WMO regular budget

7

35

14

45

119

99

Total

* Partial assistance was provided to 42 additional fellows

organized for several newlya ppointed directors of NMHSs to
familiarize t h emselves with the
management and operational activities of selected Services and of the
Secretariat. In view ofthe rising cost
of fe llo wships, the diminishing
resources and the increasing requirements for fellowships, the gap
between fellowship requests and
funding opportunities within all
programmes continued to increase
during 1997 to the detriment of
fellowship deliveries. The Secretariat
pursu ed its initiatives to increase
resources by soliciting new potential
donors for voluntary contributions to
the Programme.

Regional Meteorological Training
Centres (RMTCs)
The worldwide n etwork comprises
22 RMTC s. In June 1997 , the
Executive Council decided to recognize the training facilitie s of the
Institute of Agrometeorology and
Environmental Analysis for Agriculture, Florence, as a component of
the WMO RMTC in Italy for the
tr aining of Class I meteorological
personnel in agrometeorology, agroclimatology, applications of remote
sensing to agriculture and applied
numerical weath er prediction. The
Council also noted that the Islamic
Rep ublic of Iran Meteorological
Orga ni zatio n had attached its
national Climatological Re search
Centre to the RMTC in Tehran to
focus on applied climatology at
different levels.
The majority of RMT Cs functioned satisfactorily, maintaining
their regular training programmes
and organizing specialized courses in
response to the needs of Members in
the Regions.
The Secretariat continued t o
monitor the activities an d performance of the centres and to provide
assistance in the form of training for
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REGIONAL METEOROLOGICAL TRAINING CENTRE (RMTC) IN
VENEZUELA
The RMTC continues to offer graduate courses at Class I level leading to qualification as
"hydro meteorological engineer". Two students graduated in 1997. Courses on the "Use of
Computers for Technicians in Hydrometeorology" and "Hydrometeorology for Technicians
(Class II)" were organized before the end of the year.
The first Latin American Regional Postgraduate Course in Operational Hydrology took
place from 31 March to 19 September 1997. It was attended by several participants from
Venezuela and one each from the Dominican Republic, Ecuador, Mexico, Nicaragua and
Peru. The Secretary-General of WMO, Prof. G. O. P. Obasi, closed the course in the presence
of Dr Giuseppe Giannetto, Academic Vice-Chancellor of the Central University of Venezuela;
Col Freddy Gonzalez, Head of the Weather Service of the Venezuelan Air Force; Eng.
Abraham Salcedo, Sectoral Regional Director of the Ministry of Environment and Renewable
Natural Resources and Dr Antonio Goldbrunner, Meteorological Adviser to the Venezuelan Air
Force.

Participants at the first Latin American Regional Postgraduate Course in Operational
Hydrology

RMTC instructors, arrangements for
visiting scientists and strengthening
facilities to ensure efficient and effective use and exchange of training
aids and modules based on modern
technologies.

Training Publications
The WMO "blue series" of training
publications continued to be the
principal source oftextbooks used by
most regional and national training
institutions and RMTCs.
In 1997, publication No . 701
Mesometeorology and short-range forecasting - lecture notes and students'
workbook for training Class I and
Class II meteorological personnel was
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published in Arabic. Basics of
marketing and commercial skills, the
English version ofthe Royal Netherlands Meteorological Institute's
training module on marketing for
meteorological personnel, was issued
as TD-No. 806 (ETR-14).
The preparation, translation and
updating of training publications is
in direct response to the wishes of
Members. It is an ongoing task
which has been made easier by the
generous contributions of Members
to different aspects of the work. The
preparation of new publications on
advanced synoptic meteorology,
climate change and the training of
instructors in meteorology and
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operational hydrology, the updating
of WMO-No. 661 on agrometeorology and the translation of some
publications are in progress.

Training Library
A catalogue of audiovisual material,
computer-aided learning (CAL )
modules and the "blue series" publications, currently available in the
Training Library, was issued as
WMO Technical Document No. 791
CETR-13) and distributed to WMO
Members and RMTCs. Its primary
aim is to provide Members, in particular developing countries , with
information to help in the selection
of material for use in their training
programmes. The catalogue is also
availab le as a Microsoft Word
database and is expected to be available soon on the Internet. It will be
updated periodically.
During 1997, the Library continued to strengthen its capabilities by
increasing its computerized databases and expanding its holdings of
audiovisual and computer-aided
training materials to meet
Members' requirements. It made
available 123 copies of video films ,
five sets of slides, three kits of
transparencies and 63 CAL software packages (diskettes and
CD-ROMS) in response to requests
from Members' training institu tions and other users.
Members producing training
material in meteorology, operational
hydrology and re lated fields are
urged to send copies to the Library
for use by others.

Training events
During 1997, a total of 686 persons
participated in 26 events organized
by WMO in 21 different countries.
WMO also co-sponsored or jointly
supported 29 training events, organized by national institutions in
Member countries. Fifteen of the
courses were financed using education and training funds. The training
events are listed on pp. 39 and 40.

TRAINING COURSES, SEMINARS AND WORKSHOPS ORGANIZED BY WMO
Subject area

Event title

Location

Dates

Language(s)

Aeronautical
meteorology

Workshop on Cost Recovery of Meteorological Services
for Aviation

Prague, Czech Rep.

19-21 November

Russian/English

Agricultural
meteorology

Regional Workshop/Expert Meeting (RA III) on Agrometeorological Techniques in Operational Agriculture
in Latin America

Paipa, Colombia

17-21 March

Spanish

Trainin9 SeminarlWorkshop on User Requirements
for Agrometeorological Services

Pune, India

10-14 Nov.

English

Regional Workshop on Agrometeorological Data
Management and Application in Agricultural Services

Bamako, Mali

24-28 Nov.

French

RA I Seminar on Climate Applications and Services

Lusaka, Zambia

17-28 February

English

Regional Meeting on the Exchange of Climate Data and
Products Focusing on CLiCOM, CLIPS and DARE
Implementation in English-speaking countries of RA IV

Bridgetown,
Barbados

7-18 July

English

Climate Information and Prediction Services
(CLIPS) Seminar

Hanoi,
Viet Nam

8-19 December

English

Communication

Media Training Workshop for Developing Countries
and New Members from RA VI

London, UK

27 May6 June

English/Russian

Drought and
desertification

Workshop on Drought and Desertification

Bet Dagan, Israel

26- 30 May

English

Education and
training

Training Course on Teaching Methods

Niamey, Niger

4- 8 August

French

Training Seminar on Curriculum Development

Reading, UK

1- 5 September

English

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

Manila, Philippines

10-21 November

English

Environment

Training Seminar on Environmental Emergency
Response Activities for RAs III, IV and V

Montreal, Canada

6-10 October

English/
Spanish

Instruments

Training Workshop for Instrument Specialists
(Classes III and IV) of RA I

Niamey, Niger

6-10 October

French

Management

Second Technical Conference on Management of
Meteorological/Hydrometeorological Services in RA II

Macao

4-8 November

Chinese/English!
Russian

Marine
meteorology

Second International Workshop on Ocean Waves
Analysis and Forecasting

Miami, USA

28 Apr.-9 May

English

Marine Meteorology Training Course

Melbourne, Australia

29 Sep.-1 0 Oct.

English

Regional Workshop for Port Meteorological Officers
of Spanish-speaking Countries in RAs III and IV

Vifia del Mar, Chile

15-24 October

Spanish

WMO/ASECNA Seminar on the Use of GDPS and WAFS
Products and Presentation of Forecasts to the Public

Niamey, Niger

17-22 March

French

Training Seminar in Aeronautical Meteorology with
Emphasis on the Processing, Manipulation and
Display of WAFS Data and Products .

Asunci6n, Paraguay

21 - 25 July

Spanish

Regional Training Seminar on Use of GDPS and WAFS
Products and Presentation of Forecasts to the Public

Pretoria, South
Africa

20- 25 October

English

Nairobi, Kenya
Niamey, Niger

8-11 April
1-5 December

English
French

RA IV Workshop on Hurricane Forecasting and Warning

Miami, USA

10- 21 March

English/Spanish

RA I Workshop on Tropical Cyclones

Pretoria, South
Africa

8-15 October

English

CLiCOM/CLIPS

NWP

Telecommunications RA I Training Seminar on GTS Techniques and
Procedures
Tropical
meteorology
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TRAINING COURSES, SEMINARS AND WORKSHOPS CO·SPONSORED BY WMO
Subject area

Event title

Location

Dates

Language(s)

Agricultural
meteorology

International Postgraduate Course in Database
Management in Agrometeorology

Bet Dagan, Israel

7 Jan,-8 Feb,

English

WMO/FAO/UNEP Roving Seminar on the Use of
Meteorological Data for Effective Planning and Management of Water for Irrigated Crop Production

Kathmandu, Nepal

3-14 February

English

International Postgraduate Course in Crop-weather
Modelling

Bet Dagan, Israel

2 March-6 April

English

Training Course in Agrometeorology for ECOWAS
Member Countries

Lagos, Nigeria

5-23 May

English

International Postgraduate Course in Agrometeorology

Bet Dagan, Israel

18 May- 27 June

English

Regional Training Course on Practical Applications of
Seasonal-to-interannual Climate Prediction to Decisionmaking in Agriculture and Water Resources Management in Africa

Niamey, Niger

30 June-8 August

French

Training Course on Utilization of Agrometeorological
Information in Agricultural Planning and Operation

Nairobi, Kenya

28 July-15 Aug,

English

Education and
training

Third International Conference on Computer-aided Learning and Distance Learning in Meteorology (CALMet-97)

Melbourne, Australia

1-9 July

English/Spanish

EN SO

International Seminar on Climate and Hydrological Effects
of EI Nino/Southern Oscillation (EN SO) Events at the
Regional and Local Scales

Quito, Ecuador

26-29 November

English

Environment

International Training Workshop on Environmental Impact
Assessment

Bangkok, Thailand

17-21 February

English

Workshop on RA VI Strategies for Monitoring of Regional
Air Pollution in Relation to Needs within EMEP, GAWand
other international bodies

Gothenburg, Sweden

2-4 June

English

Forecasting

Practical Course in Weather Forecasting

Manila, Philippines

3-27 February

English

Training Workshop on Public Weather and Warning
Services

Nadi, Fiji

1-5 September

English

International Postgraduate Course on Hydrology

Budapest, Hungary

1 Feb,-31 July

English

Twenty-sixth International Postgraduate Diploma
and Master's Course in Hydrology

Roorkee, India

July 97-April 98

English

Regional Postgraduate Course in Operational Hydrology

Caracas, Venezuela

31 Mar,-19 Sep.

Spanish

NOAAlWMO Course on Hydrological Forecasting

Davis, CA, USA

7 July-29 Aug,

English

Third International Course on Discharge Measurements
in Large Rivers

Manaus, Brazil

22-30 August

English

Training Course on Hydrology

Kranjska Gora, Slovenia 15-19 September

English

International Symposium on Emerging Trends in Hydrology

Roorkee, India

25-27 September

English

International Postgraduate Course in Hydrometeorology

Bet Dagan, Israel

9 Nov,-15 Dec,

English

International Course on Sedimentology in Fluvial Streams

Montevideo, Uruguay

10-14 November

Spanish

Meteorology

Fourth International Summer School in Meteorology

Krivaja, Yugoslavia

1-12 September

English

NWP

Advanced Training Course on Numerical Weather
Prediction

Reading, UK

7 April- 5 June

English

WMO/UK Forecasting Training Seminar on the
Application of NWP Products and Dissemination
through Satellite and Terrestrial Means

Reading, UK

30 June-4 July

English

EUMETSATIWMO Core Trainers Courses on
Satellite Meteorology

Nairobi, Kenya
Niamey, Niger

6-23 May
25 Nov,-11 Dec,

English
French

Asia-Pacific Satellite Applications Training Seminar

Melbourne, Australia

18-29 November

English

COST-76 Profiler Workshop 1997

Engelberg, Switzerland

12-16 May

English

Hydrology

Satellite
meteorology
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Introduction
In 1997, a number of Member countries received technical assistance
which was financed through the
United Nations Development Programme (UNDP), Trust Funds, the
Voluntary Cooperation Programme
(VCP) and the WMO regular
budget.
The activities of the Technical
Cooperation and Regional Programmes have been harmonized and
one step in this process has been the
establishment of subregional offices
to provide the most efficient service
to Members (see page 45).

UNDP and related activities
UNDP funding was approximately
US $ 1.10 million for 1997 , and
US $1.24 million in 1996.
In RA I, the UNDP agreed to contribute in Mali for the extension of
th e project up to 1999 with an additional allocation of US $200 000. In
the Democratic Republic of th e
Congo , a project to strengthen the
capabilities of the NMS was
approved with a total allocation of
US $1 million, of which US $437 700
was for 1997. Within the framework
of the Support for Programme and
Policy Development, the UNDP
Office in Gabon provided US $8 100
for the formulation of a project proposal, the strength ening an d the
organization of the NMS. The project
is bein g r eviewed for fundin g. 'Th e
Harare and Nairobi Drought
Monitoring Centres (DMCs) continu ed to receive support under the
UNDP-funded project "Drought
Monitoring for Ea stern an d
Southern Mrica". These DMCs continued to carry out regular assessments of environmental and climatic
conditions in the region on the basis
of which early and timely warnings
of impending droughts and other
adverse weather conditions were
provided to Member countries.

In RA II , the project in the
Kingdom of Saudi Arabia (Advisory
Services in Environmental Management for Sustainable Development)
was completed in September. The
UNDP/Government-financed project
for Strengthening of the NMS in the
United Arab Emirates to ensure the
continued operation of the Central
Forecasting Office and associated
facilities is progressing satisfactorily.
A n ew project "Strengthening of
Meteorological Services for the
Armed Forces in UAE" was approved
in October. Its purpose is to establish
a comprehensive high-re s olution
meteoro logical s atellite ground
system and to train nationals on its
operation and maintenance.
In RA III, project COLl87/021 in
Colombia was completed, having
contributed to enhancing NMS capabilities, under the framework of a
cost-sharing scheme, with a large
Government contribution. At t h e
regional level, UNDP field offices
supported WMO technical cooperation activities related with projects
funded under VCP, GEF and trust
fund arrangements.
In RA VI, the second phase of the
project "Development of a background air-pollution monitoring
n etwork" in Hungary was almost
completed. Study tours to acquaint
Hungarian specialists with the most
recent developments in air pollution
monitoring were organized. Following experts' visit to Bulgaria,
Hungary, the Republic of Moldova

and Romania, a project proposal was
submitted with a view to establishing a regional drought monitoring
centre for eastern Europe. An integrated development programme for
the Caspian Sea, refined by the
Coordinating Committee on Hydrometeorology and Monitoring of
Pollution in the Caspian Sea, is to be
submitted to donors as the CASPAS
project. A full "Regional Proj ect for
the Aral Sea Basin" for the development of H ydrometeorologica l
services of the Aral Sea countries
was submitted to the World Bank for
consideration.

Voluntary Cooperation
Programme (VCP)
Eight donor Members made cash
contributions amounting to approximately US $276 000 to the Voluntary
Cooperation Fund (VCP(F )), which
was u sed for spare parts, expert
services, fellowships and high-priority programmes, in accordance with
the guidelines and a llocations
approved by the Executive Council.
One country utilized the WWW
Implementation Support Revolving
Fund of the VCP, a loan not exceeding US $10 000 per country, for
temporary assistance to purchase
spare parts and consumables.
Within the framework of the VCP
Equipment and Services Programme
(VCP(ES)), 23 donors provided
equipment, expert service s and
fellowships amounting to approximately US $8 304 000 in response to

TECHNICAL COOPERATION PROGRAMME MEETINGS
Date and place

Title

12-14 February
Geneva

Informal Planning Meeting on the Voluntary Cooperation
Programme and related Technical Cooperation Programmes

4 September
Geneva

New Sun Foundation - Fifth Board Meeting
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specific requests; 78 countries
received support for a total of 134
VCP projects for equipment. Of
these projects, 42 were completed in
1997 and 92 were in the process of
implementation: 14 were aimed at
strengthening surface observing
stations; 31 at strengthening upperair observing stations; nine at
installing satellite receiving stations;
31 at improving the GTS; 11 at
improving data-processing systems;
15 at strengthening climatological
activities primarily through the
installation of CLICOM systems; 18
at enhancing aeronautical meteorological activities through the
provision of satellite-based distribution systems for WAFS data and
products; five were related to radar
stations and public weather services.
Within the framework of the VCP,
141 short-term and 33 long-term
fellowships were being implemented.
A study tour and a Workshop on
Meteorological Cooperation between
Members in the South-West Pacific
region were arranged in China for
NMHS Directors and senior officials
of 14 countries in the region.
France and the VCP(F) provided
nine Members with economies in
transition in central and eastern
Europe with urgently needed
radiosondes and balloons to maintain their upper-air observing
stations. In connection with the

GLOBAL PROJECT SWITZERLAND
The project aimed at the provision of lowcost, low-resolution satellite data receivers
for 30 WMO Members (10-RA I, 8-RA II,
4-RA III, 1-RA IV and 7-RA VI) financed by
the Government of Switzerland was satisfactorily completed. The systems were
installed in the recipient countries and
training on their operation was provided by
Tecnavia, the supplier of the system. The
products received through operation of the
system are being used in weather forecasting and in improving information and
products being provided to different users.
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cessation of the Omega system in
September 1997, Australia, Finland,
Japan, UK, USA and Vaisala Oy
offered support for the upgrading of
18 upper-air stations.

Trust-fund projects
In Africa, five trust-fund projects
continued to be implemented
within the AGRHYMET Programme, mainly in support of early
warning systems, crop production,
enhancement of telecommunication
and observation facilities, establishment of geographic information
systems, creation of databases and
training of specialized personnel
through the USA, Swiss and Italian
contribution.
Funding also continued to be
provided from the USA, French and
UK contributions to ACMAD. Under
an agreement signed in December
1996, WMO provided support to the
Government of Zambia for the
implementation of a NORAD-funded
project to establish a telemetry
system in the upper regions of the
Zambezi and Kafue River basins. It
is foreseen to install an initial
network of five telemetry stations for
collecting rainfall, water level and
water quality data, and DCPs for
transmitting these data to a central
station in Lusaka. WMO will prepare specifications of the telemetry
system and supervise its installation.
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The remaining funds under the
FINNIDAlWMO project for the
"Rehabilitation and Improvement of
the Sudan Meteorological Department" were used to provide it with
spare parts and consumables, to
ensure the proper continuation of
operations. Within the framework of
the Trust Fund in Morocco, a consultancy mission was carried out in the
field of instruments. Under an agreement signed between WMO and the
French Ministry of Cooperation, a
project document for the Western
and Central Africa Hydrological
Cycle Observing System (AOCHYCOS) was prepared and
submitted to France for consideration. Within the financing agreement
between the Commission of the
European Community and WMO, a
meeting with the representatives of
the countries concerned was organized in Gabon for the regional
Hydrological Meteorological and
Climatological System for the Congo
River Basin in view of the formulation of the project proposal.
The trust fund project in the
Sultanate of Oman (RA II), aimed at
strengthening the capabilities of the
Department of Meteorology, is
progressing satisfactorily. Eight
automatic weather stations and two
Global Positioning System upper-air
stations were provided in addition to
computer software and on-the-job

Dr Hans-Peter Roesli (Switzerland) at right, Chairman of the Working Group on Satellites visiting
Romania for the development of strategy to improve satellite system utilization (Romania Institute
of Meteorology and Hydrology)

training of nationals. In the Yemen
WMO TECHNICAL ASSISTANCE
Arab Republic, ten mercury baro(TOTAL DELIVERY US $14.82 MILLION IN 1997)
meters were provided.
Two trust fund agreements were
signed in May: one for Saudi Arabia
Cloud Physics Studies with a total
Government input of about US $1.2
million; arrangements to carry out
cloud physics studies at the Alpha
region in 1998 were made; and the
other to establish in two phases a
network of radar systems in the
Islamic Republic of Iran with a total
value of about US $7 million.
Project VENtrF Hidromet II (RA
• VCP(ES) • VCP(F) • TF
UNDP
• RB
III) in Venezuela delivered mainly
contracts for specialized services for
the benefit of the Ministry of
Environment and Natural RenewBreakdown by source of funds
able Resources. In Brazil, the
"Environment and Mining" project
In RAs II and V, an "Integrated
ending in November was extended developing countries. A request was
for another five-year period with a made to the same donor to fund System for the Mitigation of
budget of US $10 million. Project stations for ten additional countries. Typhoon, Flood and Environmental
"Chemical Substances" is also active For the Air, Water and Related Disasters in the Western North
and an increase of its budget from Environment Centre, EUMETSAT Pacific Area" project proposal was
US $2.5 to US $5 .3 million and is contributing, free of charge, the circulated to Permanent Represenenhancement of its activities is basic data for the high-resolution tatives in the area, the World Bank,
under discussion with the Brazilian satellite receiving station provided UNDP, the Asian Development
authorities. The amendment to the by Tecnavia, Switzerland. Additional Bank and other potential donors. At
project agreement will be signed provisions for the Centre were present, 12 countries have indicated
during 1998. Project "Environment donated by the Japan Weather their willingness to participate in
and Macro-monitoring" was signed Channel. The Japan Meteorological and/or support the project. The
by mid-1997. This WMOlMinistry of Society provided funds for the prepa- UNDP agreed to provide funding for
Environment of Brazil joint ration of the United Nations Office the preparation of the project docuventure's initial budget is US $6 for Project Services (UNOPS)IWMO ment through UNOPS. The
million for a five-year period and project "Integrated System for the inter-agency agreement has been
activities should start by June 1998. Mitigation of Typhoon, Flood and signed. Two field missions were
These three projects are closely Environmental Disasters in the organized during August.
related to environmental monitoring Western North Pacific Area".
Ten countries of RA III are
aimed at the preservation and/or
participating in the project
recuperation of natural resources for Regional collaboration
"Regional Cooperative Activities in
a sustainable development.
In RA I, WMO continued to collabo- support of Climate Change
rate actively with the Economic Research". The same countries are
New Sun Foundation and the
Community of West African States also participating in the feasibility
private sector
(ECOWAS) concerning the regional study of the Ibero-American
The Foundation has supported 24 programme in meteorology. WMO Climate project. The "Southern
projects, benefiting around 50 coun- participated in the donor conference Cone" proj ect came to an end this
tries with a total value of SFR 2.8 for the funding of the programme year and the WMO GAW system
million. One was financed by the and was requested to participate in will have been enriched with eight
Swiss Government under a trust the mobilization of funds in collabo- new surface ozone, 15 new UV-B
fund to provide a low-cost satellite ration with the ECOWAS Executive and nine new total ozone monitorreceiving system benefiting 30 Secretariat.
ing stations.
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WMO AND THE BANKS
Ibero-American Climate Project
The project involves the NMHSs of 13 Latin America countries:
Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, EI
Salvador, Mexico, Paraguay, Peru, Uruguay and Venezuela. Funding
and technical support for the feasibility study is being provided by
Canada, the Inter-American Development Bank (IADB), Spain and USA.
WMO is acting as the executing agency for the study, which will cost
approximately US $2.8 million and is expected to last 18 months.
The implementation of the feasibility study continues satisfactorily. A
preliminary mission was organized for all participating countries, to
inform the Meteorological Services and other participating institutions
and the Ministries of Finance on the objectives of this study. Additionally,
technical missions coordinated by the Project Director and composed of
consultants from the participating international agencies (the National
Meteorological Institute of Spain, Delcan and Tasc, Inc.) took place, with
the purpose of discussing with the Meteorological Services and other
participating institutions the needs of meteorology and hydrology at
national level. A Diagnostic Report for each of the countries was
prepared and sent to them and to the IADB in late December 1997.
To review the progress made after the initial six months, the
Coordinating Committee, chaired by the WMO Assistant SecretaryGeneral, met in November 1997 at the IADB in Washington, D.C. Some
actions recommended by the Committee are being implemented.
The third phase of the study (Design of Alternatives for
Modernization) will be completed and discussed with the
Hydrometeorological Services in 1998. Consultants and consulting
firms have been contacted to assist most of the Meteorological
Services in the project components related to legal, socio-economic
and environmental impacts, which are also part of the feasibility study.
The study will cover the following: design of technical project
components (extension and modernization of observing networks,
communication systems, climatological databanks and reinforcement
of the institutional capacity of NMHSs); design of an institutional
execution plan; design of the project management, scheduling and
monitoring system; and analysis of project feasibility (from technical,
environmental, socio-economic, financial, institutional, legal and
political viewpoints).
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The feasibility study will be the basis for further developing full
projects which will help to modernize and enhance the capacity
building of 13 NMHSs in Latin America, to enable them to provide
better weather and climate services required by users.
The study is expected to be finalized in October 1998.

World Bank - MED-HYCOS
Within the framework of the Mediterranean Hydrological Cycle
Observing System (MED-HYCOS) project, an additional five Data
Collection Platforms were purchased for the project and training was
provided to experts from the participating countries on their operation
and maintenance. The World Bank has agreed to include BosniaHerzegovina and Bulgaria among the benefiting countries.

Global Project - UNDP/GEF
Within the framework of the UNDPIWMO/GEF Project "Global
Monitoring of Greenhouse Gases including Ozone", six GAW global
monitoring stations in Algeria, Argentina, Brazil, China, Indonesia and
Kenya were installed and most of the stations are in operation. In
September 1997, the station in Brazil was officially opened in Bahia.
The installation of the station on the slopes of Mt Kenya was also
completed. The station at Bukit Koto Tabang in Indonesia is continuing
to provide data and information which helped in the recent accumulation of atmospheric haze and smoke in the ASEAN region. Activities,
including training of staff at other stations, also continued to be
satisfactory.
The implementation of the project "Capacity Building in the Area of
Management of National Meteorological and Hydrometeorological
Services (NMSs)" is satisfactorily progressing. The expected results
are:
• A document entitled "Guidelines on Management of National
Meteorological and Hydrometeorological Services (NMSs)";
• Development plans for selected countries; and
• Specific projects for resource mobilization for these countries.
The draft guidelines were prepared and tested in the selected pilot
countries, namely, Fiji, Papua New Guinea and Vanuatu . A number of
workshops for different regions are planned for 1998 before finalizing,
translating and issuing the guidelines as a WMO publication.

Introduction
Twelfth Congress decided that the
activities of the Regional and
Technical Cooperation Programmes
should be h armonized and that, to
facilitate this process, subregional
offices should be established, on a
trail basis; these meas ur es will
provide increased s upport to
Member s in the most cost-effective
way. Two subregional offices began
operations in February 1997, one in
Lagos, Nigeria, to serve countries in
West Africa and the other in San
Jos e, Costa Rica , for countries in
North and Central America and the
Caribbean. During 1997, formal
n egotiations were held with the
Government of Samoa on the establishment of a subregional office in
Apia to serve countries in the SouthWest Pacific. The office is expected to
be operational in 1998.
The Regional Offices provide
support to the presidents of
Regional Associations I, II, III, IV
and V (see Annex II), to the working groups and rapporteurs of those
Associations in the implementation
ofWMO Programmes, as well as to

other groups such as the five WMO the Ministerial Conference of the UN
tropical cyclone bodies.
Economic Commission for Africa and
The Offices also maintain close in the Implementation of the UN
liaison with Members to assist them System-wide Special Initiative on
to develop their n ational Meteoro- Mrica.
logical and H ydrological Services
Assistance was provided for the
and to implement WMO scientific establishment of the Subregional
and technical programmes in the Office for West Mrica. Staff are now
Regions. The biannual Newsletters in place and the office h as become
prepared by each Office provided an operational.
efficient method for Members to
The thirteenth session ofthe RA I
exchange information of regional Tropical Cyclone Committee took
interest.
place in Mbabane, Swaziland, from
The Secretariat provides support 30 September to 6 October 1997. The
to the president and Members of training events organized or cosponsored by WMO for the benefit ('1:Regional Association VI.
Members of the Region are listed on
Regional Office for Africa
pp. 39 and 40.
Mr K. Konare, President of Regional
Preparation s began for the
Association I, visited Benin, Burkina twelfth session of Regional AssociFaso and Togo in 1997.
ation I , whi ch will take place in
The Office was involved in meet- Arusha, United Republic of Tanzania
ings of the Directors of Meteoro- in October 1998.
logical Services of SADC and IGAD
countries which took place during Regional Office for Asia and the
the year. It was also closely South-West Pacific
ass ociated with the activ ities of The highlight of the year was the
regional and international organiza- Second Technica l Conference on
tions and institutions in the Region, Management of Meteorological/
for example through attendance at H ydrolo gical Services in RA II
(Asia), which took place in Macao
from 4 to 8 November 1997. The
conference, which was organized by
the Office , provided an excellent
opportunity for Directors of NMHSs
in the Region to exchange views on,
and sh are experience in , the
management of th eir Services. The
Secretary-General of WMO , Prof.
G. o. P. Obasi, addressed the openParticipants in the
ing session . The conference was
Second Technical
arranged under five themes relating
Conference on
to different aspects of efficient
Management of
m anagement and development of
Meteorological/
NMHSs each comprising lectures,
Hydrological Services
case studies and discussion sessions.
The Office participated in , and
in RA " (Asia),
Macao, November
contributed to, regional events
organized by Members, such as the
1997 (Meteorological
and Geophysical
second session of the Coordinating
Services, Macao)
Committee on Hydrometeorology

45

TWELFTH SESSION OF REGIONAL ASSOCIATION III (SOUTH AMERICA)
The twelfth session of Regional Association III (South America) was
held in Salvador de Bahia, Brazil, from 17 to 25 September 1997. It
was attended by 41 participants, including representatives of ten
Members in Region III, three observers from Members outside the
Region and six observers from other regional and international organizations. The opening ceremony was attended by Prof. G. O. P. Obasi,
Secretary-General of WMO, and Mr Augusto Cesar Vaz de Athayde,
Permanent Representative of Brazil with WMO. Mr Wilfrido Castro
Wrede, president of RA III, chaired the session.
The Association noted that the availability of SYNOP and TEMP
reports was relatively low and not homogeneous; that further efforts
were needed to prepare and transmit CLi MAT and CLi MAT TEMP
reports; and that the Regional Basic Synoptic Network should be
updated to ensure that observational reports were properly distributed
over the GTS. It was recognized that the Internet provided new and
cost-effective opportunities for access to, and exchange of, information
but there were drawbacks, especially in connection with the exchange
of information in a timely manner.
Creating comprehensive climate databases using CLiCOM systems
and other available facilities, and ensuring the upgrading of such
systems, was recognized as vital for the planning and further development of climate applications and services, especially within the CLIPS
project.
The Association considered there was a need for enhanced
coordination in preparing and conducting the Large-scale

and Monitoring of Pollution in the
Caspian Sea, which took place in
Baku, Azerbaijan, from 11 to 14
February 1997. A booklet (WMONo . 873) outlining the programme
being undertaken in the Caspian
Sea region was published in 1997.
Other meetings of importance to
Members of Regions II and V were
the Second Joint Session of the
WMO/ESCAP Panel on Tropical
Cyclones and the ESCAP/WMO
Typhoon Committee, which took
place in Phuket, Thailand; the thirtieth session of the ESCAPIWMO
Typhoon Committee h eld in Hong
Kong, China; the Implementation
Coordination Meetings on the GTS,
held in Bangkok, Thailand (for RA
II ) and N adi, Fiji (for RA V) ; the
Regional Training Seminar for
National Instructors of RAs II and V
which took place in Manila,
Philippines; and the RA V Working
Group on Hydrology, convened in
Brisbane, Australia.
A study tour of China was organized for 16 participants from 14
countries in Region V, including
participants from SPREP and WMO,
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Biosphere-Atmosphere Experiment in Amazonia, which aimed at
improving understanding of the impact of natural variations in landsurface characteristics and human-induced changes on regional
climate.
The contributions of Argentina to training in GAW operations and
those of Chile concerning ozone monitoring were highly appreciated by
the many Members of the Region involved in those activities.
Marine meteorological and oceanographic activities as well as
development of GOOS were of considerable importance because
enhanced ocean data were required for the provision of services and
global climate studies and, more specifically, interannual and seasonal
forecasts, including increased understanding of EI Nino.
Countries in RA III had a strong interest in subjects such as HOMS
and training, hydrological modelling and integrated water-resources
management and assessment, particularly as related to transboundary
water bodies, and development of regional HYCOS components.
Messrs Wilfrido Castro Wrede (Paraguay) and Ram6n Sonzini
(Argentina) were re-elected president and vice-president of the
Association, respectively.

from 8 to 17 September 1997. The
tour included visits to the facilities of
the China Meteorological Administration in Beijing, N anjing and
Shanghai.
Close working relationships were
maintained with regional and subregional organizations, such as
ESCAP, ASEAN and SPREP, largely
through attendance at meetings
organized by them.
Preparations have begun for the
twelfth session of Regional
Association V, which is scheduled to
take place in Jakarta, Indonesia
from 14 to 22 September 1998.

Regional Office for the Americas
The major events in 1997 were,
undoubtedly, the twelfth sessions of
Regional Associations III and IV
which took place in Brazil and the
Bahamas, respectively (see separate reports ).
A highlight of the year was the
opening of the Subregional Office
for North and Central America and
the Caribbean in San Jose, Costa
Rica, on 3 February. The former
Regional Officer in Asuncion was

appointed Subregional Representative in charge of the new office.
Additional staff were recruited
locally and the premises equipped
to operate in a satisfactory manner,
focusing mainly on technical cooperation activities in accordance
wi th the decis ions of Twelfth
Congress. The Subregional Office
has already actively participated in
the identification and formulation
of projects of interest to Region IV
to be implemented with NOAA and
other organizations.
Logistical support was provided to
the implementation unit ofthe IberoAmerican Climate Project feasibility
study, aimed at improving climate
monitoring and assessment by countries in Latin America. The study is
now well under way (see p. 44).
The Regional Office provided
substantial support for the organization of a series of technical and
scientific events, including two informal meetings of Directors of
Meteorological Services of RA III, a
session of the Working Group on
Planning and Implementation ofthe
WWW in RA III, a Workshop on

TWELFTH SESSION OF REGIONAL ASSOCIATION IV (NORTH AND CENTRAL AMERICA)
The twelfth session of Regional Association IV (North and Central
America) was held in Nassau, Bahamas, from 12 to 20 May 1997. It
was attended by 35 participants, including representatives of 16
Members in Region IV, three observers from Members outside the
Region and five observers from other regional and international organizations. The opening ceremony was attended by the Rt. Hon. Hubert
Ingraham, MP, Prime Minister of the Commonwealth of the Bahamas;
the Hon. Pierre V. L. Dupuch, Minister of Consumer Welfare and
Aviation of the Bahamas; Prof. G. O. P. Obasi, Secretary-General of
WMO; and Mr Hugo Hidalgo (Costa Rica), vice-president of the
Association and chairman of the session.
The RA IV Working Group on Planning and Implementation of the
www was carrying out a study of a comprehensive radar network with
a view to ensuring appropriate coverage and efficient radar data
exchange. The group was requested to investigate the possibility of
preparing and exchanging composite mosaic radar images taking
advantage of the experience gained with WMO representation forms
and to complete the study as a matter of urgency with the aim of
adopting a regional radar network plan in the near future.
Several Members raised the issue of the gap existing between the
private sector and some Meteorological Services in the southern part of
the Region for accessing Internet. Astudy had been carried out to
assess current capabilities, determine initial and recurring costs for full
connectivity and formulate proposals. The USA offered to work with a
few interested countries to help them establish an Internet Web Page.

AgTicultural Meteorology Teclmiques
and a Training Workshop on the Use
of Internet.
The Office is a lso coordinating
arrangements for a Technical
Conference on Enhancement of
Management Skills for Directors of
NMHSs of Regions III and IV and
for the fifth meeting of Directors of
Meteorological Services of Ib eroAmerican Countries, both of which
are sch eduled to take place in 1998.

Regional Association VI (Europe)
A WMO Meeting of Experts on the
Global Atmosphere Watch Regional

Anumber of activities of IAI and IRI were of interest and importance
for the Region but, in many cases, NMHSs were not involved. The
outcome of research projects, especially seasonal and interannual
climate predictions, should be made available to national decisionmakers and other users through the NMHSs.
Members asked that, in the CARIB-HYCOS project proposal, a
distinction should be made between the design criteria to be applied to
large mainland countries and those applicable to small islands.
The Association agreed that there was an urgent need for lon9-term
fellowships for training Class I personnel. If nothing was done over the
next few years, the present lack of professional meteorologists in
Services in the Region would be exacerbated.
Messrs Arthur Dania (Netherlands Antilles and Aruba) and Carlos
Fuller (Belize) were elected president and vice-president of the Association, respectively. Working Groups were re-established, together with
eight rapporteurs, on Planning and Implementation of the WWW in
Region IV, Hydrology, Agricultural Meteorology and the Hurricane
Committee. Two independent rapporteurs, having their own terms of
reference, were appointed.

Network in RA VI took place in
Budapest , Hungary, from 5 to 9
May 1977. Experts from more than
25 countries discussed the state of
the network in the light of the
ch anging political situation in the
area t h at ha s brought a bout a
completely new framework in
which it must now function. In the
past , glo bal and regional needs
were stressed but the present situation requires that national needs
are also taken into account; that is,
air-quality requirements must be
addressed , as well as climatechange issues. The meeting made a

number of recommendations for
future action which are being
followed up.
Towards the end of 1997 , the
Contract Advisory Committee for
the ne w Regional Meteorological
Data Communication Network in
RA VI met in Geneva and a session
of the RA VI Working Group on
Hydrology was held in H elsinki ,
Finland.
The outcome of these meetings
will be pre se nted to the twelfth
session of Regional Association VI,
which will take place in Tel Aviv,
Israel, from 18 to 27 May 1998.
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Regular budget
The maximum expenditure approved
by Twelfth CongTess for the twelfth
financial p eriod (1996- 1999) was
SFR 255 000 000. It was SFR 2.8
million below the zero real growth
amount. Congress, having achieved
a budget r eduction, added mandates
for previous ly unfunded activities
amounting to SFR 15.1 million by
deciding on an "across -the-board"
reduction in most programme areas
of approximately ten per cent. The
budget adopted by EC-XLVII for the

first biennium 1996-1997 was
SFR 124400 000. The budget
adopted by EC-XLIX for the second
biennium
(1998-1999)
was
SFR 125 100 000 which, because of
savings on lower inflation estimates,
was approximately SFR 6 million
below the remaining maximum
expenditure set by Twelfth Congress.
EC-XLIX also approved the reappropriation of any unspent balances
remaining from the budget of the
first biennium to the corresponding
parts and se ctions of the se cond

APPROVED BUDGET FOR THE FIRST BIENNIUM (1996-1997)
AND SECOND BIENNIUM (1998-1999) (IN SFR 1000)
Parts

Programmes

Approved
budget

1996-1997

1998-1999

1.

Policy-making organs

2346.5

4 138.5

2.

Executive management

6 189.9

6735.9

3.

Scientific and technical programmes:

3.0

Overall coordination of the scientific and
technical programmes

1738.2

1985.2

3.1

World Weather Watch Programme

13614.3

13716.1

3.2

World Climate Programme

11 948.1

11 763.2

3.3

Atmospheric Research and Environment
Programme

7041.4

7358.4

3.4

Applications of Meteorology Programme

6579.3

6651.5

3.5

Hydrology and Water Resources Programme

5621.2

5 190.8

3.6

Education and Training Programme

7282.7

7330.1

3.7

Regional Programme

6286.8

7006.2

60112.0

61 001.5

Total Part 3: Scientific and technical programmes
4.

Technical Cooperation Programme

53 17.8

3842.5

5.

Programme support services and
publications

25315.1

24 188.7

6.

Administration

23314 .6

21873.2

7.

Other budgetary provisions

1804. 1

1 694.7

8.

Acquisition of capital assets - Headquarters building
Total
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Approved
budget

1 625.0
124400.0

125100.0

biennium for the continued implementation of the programmes.

Contributions
As sessed contributions for th e
year 1997 totalled SFR 62 224 856.
The amount unpaid from the 1997
assessment at 31 December 1997 was
SFR 20 899 803 in a total of unpaid
contributions ofSFR 33578 192. This
end of year total compares with
SFR 31 964 257 outstanding at 31
December 1996, SFR 28391613
outstanding at 31 December 1995
and SFR 19123662 at 31 December
1994. On 1 January 1998, 50
Members had forfeited their rights in
accordance with decisions of Congress as compared with 48 Members
at 1 January 1997.

Extra-budgetary expenditure
WMO administers extra-budgetary
activities in respect of technical cooperation projects and several trust
fund and special accounts financed
by various Members and international organiz a tion s, notably for
UNDP and GEF projects a nd for
CAEA, GCOS , IPCC and J CRF.
Extra-budgetary resources declined
from SFR 80 million in the 19921993 biennium to SFR 41.6 million
in the 1996-1997 bi e nnium . The
r e duction in fundin g of technical
cooperation proj ects and related
reimbursement of s upport costs ,
especially from UNDP proj ects, has
necessitated a substantial restructuring and r e duction in the Technical Cooperation Programme of

WMO.

DISTRIBUTION OF STAFF BY NATIONALITY AND REGION (on 31 December 1997)
u

P

G

S

Total

RA I - Africa
Burkina Faso
Cameroon
Egypt
Eritrea
Ethiopia
Guinea
Kenya
Liberia
Mauritius
Morocco
Niger
Nigeria
Senegal
Sudan
Tunisia
Uganda
United Republic of Tanzania
Zambia

1
1

1
2
1
1
2
2
1
2
2
2
2
1
2
2
1
1
1

2
1
2
1
2
2
2
1
1
1
1

17

7

2

27

RA II -Asia
Bangladesh
Cambodia
China
India
Iran, Islamic Republic of
Japan
Pakistan
Oatar
Republic of Korea
Sri Lanka

2
1
2
1

2
1
2
4
1
3
2
1
1
1

3
1

2

7

RA 111- South America
Argentina
Brazil
Chile
Colombia
Guyana
Paraguay
Uruguay

U

P

G

S

Total

6

6
1
1
1
12

6

21

RA IV - North and

9

2

1
2
2
1

8

18

1
2

1
3
2
1
1
3

4

12

Central America
Canada
Costa Rica
Mexico
St Lucia
United States of America

5
1
1
1
5
13

RA V- South-West Pacific
Australia
Brunei Darussalam
Indonesia
Philippines

2

3
1

RA VI - Europe
Austria
Belgium
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Jordan
Lebanon
Netherlands
Norway
Portugal
Romania
Russian Federation
Spain
Sweden
Switzerland
United Kingdom of Great Britain
and Northern Ireland

2

3
5

3
1
3
7

6

8

14

2

2
5
1
1
49
6
2
5
6

5
1
10
3
1
3
1

36

2
3
1

4
3

11
1
1
6

27

3

1
1
1
18
6
1
36

9

11

2

22

2

53

97

14

166

General Fund
UNDP Fund (administration
and execution)
Supernumerary staff'

3

97

107

7

20

Total

3

5
5

Summary by funding sources

U: Unclassified members of the Secretariat (Secretary-General, Deputy
Secretary-General, Assistant Secretary-General)
P: Professional category staff and above (established posts)
G: General Service category staff (established posts)
S: Supernumerary staff (P and G categories)

104

127

207

24

27
24

24

258

Of which 17 in the Professional category and seven in the General
Service category
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THE SECRETARIAT OF THE WORLD METEOROLOGICAL ORGANIZATION

World Weather Watch Department
(Director: R. C, Landis)
World Climate Programme Department
(Director: M, J, Coughlan)
Joint Planning Staff for WCRP'
(Director: H, Grassl)
Joint Planning Office for GCOS"
(Director : 1. W. Spence)

Deputy
Secretary-General
(M, J, p , Jarraud)

Atmospheric Research and Environment
Programme Department
(Director: F, Delsol)
Hydrology and Water Resources
Department (Director: 0, Kraemer)

Resource Management Department
(Director: M, Husain)

Secretary-General
(G, 0, p, Obasi)

Regional Offices:
Africa (Director: W. Degefu);
the Americas (Director: G, Lizano);
Asia and the South-West Pacific
(Director: E, H, AI-Majed)
Regional programme coordination,
UN and external relations, public
information (Director: S, Chacowry)

Intergovernmental Panel on Climate
Change (Secretary: N, Sundararaman)

Technical Cooperation Department
(Acting Director: H, M, Diallo)

Assistant
Secretary-General

Support Services Department
(Director: J, K, Murithi)

(A S, Zaitsev)

Education and Training Department
(Director: G, Necco)
Languages, Publications and
Conferences Department
(Director: F, R, Hayes)
Long-term planning
Formulation of programme and budget
WMO Bulletin

World Climate Research Programme - Coordination in
accordance with the WMO/ICSU/IOC agreement
Global Climate Observing System - Coordination in
accordance with the WMO/ICSU/IOC/UNEP agreement
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Coordination of arrangements
for Congress and EC

ANNEX I

MEMBERS OF THE
WORLD METEOROLOGICAL ORGANIZATION (31.12.1997)

I. Members (States) under the terms of Article 3, paragraphs (a), (b) and (c) of the Convention (179)
Afghanistan, Islamic State of
Albania
Algeria'
Angola
Antigua and Barbuda'
Argentina'
Armenia
Australia'
Austria'
Azerbaijan
Bahamas'
Bahrain
Bangladesh
Barbados'
Belarus'
Belgium'
Belize
Benin
Bolivia
Bosnia and Herzegovina'
Botswana
Brazil'
Brunei Darussalam
Bulgaria'
Burkina Faso'
Burundi
Cambodia'
Cameroon'
Canada
Cape Verde
Central African Republic'
Chad
Chile
China'
Colombia
Comoros
Congo
Cook Islands
Costa Rica
Cote d'ivoire'
Croatia'
Cuba'
Cyprus'
Czech Republic'
Democratic People's
Republic of Korea

Democratic Republic of
the Congo'
Denmark'
Djibouti
Dominica'
Dominican Republic
Ecuador'
Egypt'
EI Salvador
Eritrea
Estonia'
Ethiopia
Fiji
Finland'
France
Gabon'
Gambia'
Georgia
Germany'
Ghana'
Greece'
Guatemala'
Guinea'
Guinea-Bissau
Guyana'
Haiti'
Honduras
Hungary'
Iceland
India'
Indonesia'
Iran, Islamic Republic of'
Iraq'
Ireland'
Israel
Italy'
Jamaica'
Japan'
Jordan'
Kazakstan
Kenya'
Kuwait'
Kyrgyz Republic
Lao People's Democratic
Republic'
Latvia

Lebanon
Lesotho'
Liberia
Libyan Arab Jamahiriya'
Lithuania
Luxembourg'
Madagascar'
Malawi'
Malaysia'
Maldives
Mali'
Malta'
Mauritania
Mauritius'
Mexico
Micronesia, Federated States of
Monaco
Mongolia'
Morocco'
Mozambique
Myanmar
Namibia
Nepal
Netherlands'
New Zealand'
Nicaragua'
Niger'
Nigeria'
Niue
Norway'
Oman
Pakistan'
Panama
Papua New Guinea
Paraguay
Peru
Philippines'
Poland'
Portugal
Qatar
Republic of Korea'
Republic of Moldova
Republic of Yemen
Romania'
Russian Federation'
Rwanda'

Saint Lucia'
Samoa
Sao Tome and Principe
Saudi Arabia
Senegal'
Seychelles'
Sierra Leone'
Singapore'
Slovakia'
Slovenia'
Solomon Islands
Somalia
South Africa
Spain'
Sri Lanka
Sudan
Suriname
Swaziland
Sweden'
Switzerland
Syrian Arab Republic
Tajikistan
Thailand'
The former Yugoslav Republic
of Macedonia'
Togo
Tonga'
Trinidad and Tobago'
Tunisia'
Turkey
Turkmenistan
Uganda'
Ukraine'
United Arab Emirates
United Kingdom of Great
Britain and Northern Ireland'
United Republic of Tanzania'
United States of America
Uruguay'
Uzbekistan'
Vanuatu
Venezuela
Viet Nam, Socialist Republic of
Yugoslavia'
Zambia'
Zimbabwe'

II. Members (Territories) under the terms of Article 3, paragraphs (d) and (e) of the Convention (6)
British Caribbean Territories; French Polynesia; Hong Kong, China; Macao; Netherlands Antilles and Aruba; New Caledonia.

Member States that have acceded to the Convention on the Privileges and Immunities of the Specialized Agencies
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EXECUTIVE COUNCIL
J. W. Zillman (Australia)

President:
First Vice-President:

C. E. Berridge (British Caribbean Territories)
N. Sen Roy (India)

Second Vice-President:

J. -P. Beysson (France)

Third Vice-President:

Presidents of Regional Associations
RA I (Africa):

RA III (South America):

K. Konare (Mali)

W. Castro Wrede (Paraguay)

RAil (Asia):

RA IV (North and Central America):

Z. Batjargal (Mongolia)

A J. Dania (Netherlands Antilles and Aruba)

RA V (South-West Pacific):
S. Karjoto (Indonesia)
RA VI (Europe):

P. Steinhauser (Austria)

Elected members
Z. Alperson (Israel)
L. A Amadore (Philippines) (acting)
A Athayde (Brazil)
A I. Bedritsky (Russian Federation)
P. D. Ewins (United Kingdom) (acting)
E. W. Friday (USA)
U. Gartner (Germany) (acting)
F. J. B. Hounton (Benin) (acting)

A Jaime (Mexico) (acting)
P. Leyva-Franco (Colombia)
G. McBean (Canada)
M. S. Mhita (United Republic of Tanzania)
E. A Mukolwe (Kenya)
A-M. Noorian (Islamic Republic of Iran)
I. Obrusnik (Czech Republic)
T. Ono (Japan) (acting)

G. K. Ramothwa (Ms) (Botswana)
Y. Salahu (Nigeria) (acting)
G. C. Schulze (South Africa)
R. A Sonzini (Argentina)
J. Zielinski (Poland)
Zou Jingmeng (China)
(four seats vacant)

REGIONAL ASSOCIATIONS
Regional Association I (Africa)
President:

K. Konare (Mali)

Vice-president: G. K. Ramothwa (Ms) (Botswana)
Regional Association II (Asia)
President:

Z. Batjargal (Mongolia)

Vice-president: A R. B. S. AI-Harmi (Oman)

Regional Association III (South America)
President:

W. Castro Wrede (Paraguay)

Vice-president: R. A Sonzini (Argentina)
Regional Association IV

Regional Association V (South-West Pacific)
President:

S. Karjoto (Indonesia)

Vice-president: J. R. Lumsden (New Zealand)
Regional Association VI (Europe)

P. Steinhauser (Austria)

(North and Central America)

President:

President:

Vice-president: Vacant

A J. Dania (Netherlands Antilles
and Aruba)

Vice-president: C. Fuller (Belize)

TECHNICAL COMMISSIONS
Commission for Aeronautical Meteorology (CAeM)
President:

C. H. Sprinkle (USA)

Vice-president: N. D. Gordon (New Zealand)
Commission for Agricultural Meteorology (CAgM)
President:

C. J. Stigter (Netherlands)

Vice-president: M. J. Salinger (New Zealand)
Commission for Atmospheric Sciences (CAS)
President:

D. J. Gauntlett (Australia)

Vice-president: A Eliassen (Norway)
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Commission for Basic Systems (CBS)
President:

S. Mildner (Germany)

Vice-president: G. Love (Australia)
Commission for Climatology (CCI)
President:

Observation (CIMO)
President:

J. Kruus (Canada)

Vice-president: A van Gysegem (Belgium)

Y. Boodhoo (Mauritius)

Vice-president: J. M. Nicholls (United Kingdom)
Commission for Hydrology (CHy)
President:

Commission for Instruments and Methods of

K. Hofius (Germany)

Vice-president: D. G. Rutashobya (Tanzania)

Commission for Marine Meteorology (CMM)
President:

J. Guddal (Norway)

Vice-president: S. Rangoonaden (Mauritius)

STRUCTURE OF THE WORLD METEOROLOGICAL ORGANIZATION

CONGRESS

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

TECHN ICAL COMM ISSIONS

REGIONAL ASSOC IAT IONS

Commission for Basic
Systems (CBS)

Regional Association I
(Africa)
Regional Association II
(Asia)

Commission for Instruments
and Methods of Observation
(CIMO)

Regional Association III
(South America)

Commission for Hydrology
(CHy)

Regional Association IV
(North and Central
America)

Commission for Atmospheric
Sciences (CAS)

Regional Association V
(South -West
Pacific)
Regional Association VI
(Europe)

Working groups and
rapporteurs of regional
associations

EXECUTIVE COUNC IL

-,

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

Commission for Agricultural
Meteorology (CAgM)
Commission for Marine
Meteorology (CMM)

_.

'-

Commission for Aeronautical
Meteorology (CAeM)

Commission for
Climatology (CCI)

Regional hydrological
advisers

Advisory working groups,
w orking groups and
rapporteurs of technical
commissions

Working groups,
committees and panels
of experts of the
Executive Council

Other bodies which are
affiliated with WMO,
e.g. JSC for
WCRP, Intergovernmental
Panel on Climate Change,
JSTC for GCOS

J
--~

SECRETARY-GENERAL
SECRETARIAT
The Secretariat, headed by the
Secretary-General, provides support to the
above constituent bodies and groups
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Analysis of assistance under UNDP and TF (1993- 1997)

Table I

Total number of
countries which
received UNDP
and/or TF assistance

Number of UNDP and
TF expert missions'

Value in US $ (millions)
of assistance provided

Number of UNDP and
TF fellowships awarded

Year

UNDP

TF

UNDP

TF

UNDP

TF

UNDP

TF

Total

1993

60

32

148

74

69

23

7320

10064

17384

1994

50

38

48

49

34

38

2700

7800

10500

1995

70

31

16

54

18

9

1 570

6281

7851

1996

62

30

57

23

6

14

1 240

6988

8228

1997

42

58

25

37

25

13

1103

4091

5194

* including 12 national experts in 1997

Table II

Distribution of expert missions in 1997 by field of activity

Programme / Number of expert missions
Field of activity
UNDP

Agrometeorology

VCP

TF

RB

Total

2

2

2

2

Automatic data processing
Climatology
Computer science/techniques
Hydrometeorology/hydrology
Instruments/electronics
Meteorology

54

Other

25

32

3

60

Total

25

37

3

65

Nationality of WMO experts who served in 1997

Table III

Nationality

Associate National Volunteer

Other

Total

Other

Total

Niger

Argentina
9

17

Nigeria

Canada

4

4

Norway

Chile

4

4

Paraguay

2

Senegal

Brazil

Associate National Volunteer

Nationality

8

Costa Rica

Spain

Dominican Republic
Egypt

5

5

EI Salvador

4

4

United Republic of
Tanzania
Venezuela

France

2

Germany
Italy

14

14

Mali

2

2

Table IV

Total
(from 20 countries)

12

53

65

Distribution of fellowships in 1997 by field of study

Programme / Number of fellows
Field of study
UNDP

VCP

TF

RB

Agrometeorology

4

22

15

11

Automatic data processing

3

2

Climatology

3

26

6
35

4

8

27

16

44

5

11

16

4

Instruments/electronics

2

Meteorological telecommunications
Meteorology

52

6

Computer science/techniques
Hydrometeorology/hydrology

Total

2

114

77

10

On-the-job training
Other

17

27

Total

31

234

194
10

20

4

48

130

415

55

,:~ \·jMo:ANNUAL REPORT '1997

itn-~"f'~--:.-i~:~~ $~\~r.:"...:~ r) ... , ''':''?;i~'-'.: ::"k_~:~.;::i ..",",'i>q· ~\:

_ ••:.""

WMO ANNUAL REPORT 1997

_~-.., 3-"

- • _ y-

_.":' ,-

;~- "', ~ -'.t/~~Z~~-;-r"- "-~_.

.

WMO ANNUAii': REPoFrt:'1997

:"~'··".~-=rL"': ~-i~,;::'1.~'::'-:r2:""·.~.:-~::·,.~ ,. .;;'--!~J~,,~-;',,",i::;..

Nationality of WMO fellows under
training in 1997

Table V

Programme / Number of fellows
Nationality

UNDP

VCP

TF

RB

Programme / Number of fellows

Total

Region I
Algeria
Angola
Benin
Botswana
Burkina Faso
Burundi
Cameroon
Cape Verde
Central African Republic
Chad
Comoros
Congo
Djibouti
Egypt
Eritrea
Ethiopia
Gabon
Gambia
Ghana
Guinea
Guinea- Bissau
Kenya
Lesotho
Liberia
Libyan Arab Jamahiriya
Madagascar
Malawi
Mali
Mauritania
Morocco
Namibia
Niger
Nigeria
Rwanda
Sao Tome and Principe
Senegal
Seychelles
Sierra Leone
South Africa
Sudan
Swaziland
Togo
Uganda
United Republic
of Tanzania
Zambia
Zimbabwe
Total (Region I)

56

Nationality

UNDP

VCP

TF

RB

Total

2
2
1
2
3

3

Region II
3
2

2

2

2
4

2
2

2
1
5

3
4
3

2

3

2

1
5

2

1

3

3

2

3
1
3

4
4
2
1
5
2
1
2
5
1
2
4
1
8
4
5
6
2
8
6

1

3

3

3

6

11

5
2
4

3
3

1
2
10

3
4
11

3
87

3
9
7
3

2

4

5
2

20

2
16
2
1
4

3
4

1
8
1
2
2

18
1
5
6

5
2
2

16
2
5

84

195

3

Cambodia
China
India
Iraq
Kyrgyz Republic
Lao People's
Democratic Republic
Mongolia
Myanmar
Oman
Pakistan
Qatar
Republic of Yemen
Sri Lanka
Tajikistan
Turkmenistan
Uzbekistan
Viet Nam

3

3

2
2

2
2

2
1
2

1
2
1
5
1

3

2

2
15

Total (Region II)

2
2
5

15

2

2

1
2

4

35

17

53

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

2

3
3

2
5

5
5
4

3
3
9

3
12
4
2
2

1
2
2

2
3

3
1
5

2

3

2
16

31

2

49

Region IV
Antigua
Bahamas
Barbados
Belize
British Caribbean
Territories
Cayman Islands
Costa Rica
Cuba
Dominican Republic
EI Salvador
French West Indies

1
6
2

3

4
5
1

3

1
6
2

1
6
9

3

'.~
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Table VI

Table V (contd .)

Host countries which trained
WMO fellows in 1997

Programme / Number of fellows
Nationality

UNDP

VCP

TF

RB

Programme / Number of fellows
Host country

Total

Total (Region IV)

Barbados

2

2

8

1
3
2
8

1
3
2
6

4
2
2
1
2
51

1

3

5

64

Denmark

9

13

4

5
1

2

2
4

30

34

4

6
2

6
7

Fiji
France

Hungary
India

9
1

2
2
1
2

2

2

1
2
2
4
4
1
2
1
2
1

2

26

31

234

1

2
3
4
2
10
4
1
2
1
2
2

13

41

130

415

2
6

20

1

2

2

2

3
2

3
11
1

1

36

Israel
Japan

3

3

Kenya

12

12

5

5
2

2
4

2
4
12

Madagascar
Mexico

35

2

Netherlands
Niger

3

8
9

Nigeria
Philippines
Poland

Region VI

6
9
15
15

Morocco

4

6
15

Iran, Islamic Rep. of

2

Total

3

Chile
China

Germany
Hong Kong, China

2
2

RB

14

Indonesia

Total (Region V)

GRAND TOTAL
(124 nationalities)

TF

6

Canada

Egypt

Kiribati
Malaysia
Nauru
Niue
Papua New Guinea
Philippines
Solomon Islands
Tonga
Tuvalu
Vanuatu

Total (Region VI)

Belgium
Brazil

1
4
4
3

Region V

Armenia
Azerbaijan
Belarus
Bulgaria
Czech Republic
Georgia
Hungary
Jordan
Lithuania
Palestine
Poland
Portugal
Romania
Russian Federation
Slovenia
Syrian Arab Republic

VCP

Algeria

Region IV (contd.)
Grenada
Guatemala
Honduras
Jamaica
Mexico
Montserrat
Netherlands Antilles
Nicaragua
Panama
Saint Lucia
St Maarten
Trinidad and Tobago

UNDP

Russian Federation
Singapore
Spain
Sweden
Switzerland

3

6
37

6
39

2

1

1

33

33
1

2

Syrian Arab Republic
Uganda
United Kingdom of
Great Britain and
Northern Ireland

9

3

23

4

6
1

2

2

5

28

2

73

13

13

130

415

United Republic of
Tanzania
United States of
America

8

Ukraine

59

4

2

2

Yugoslavia
TOTAL
(40 host countries)

31

234

20

57

WMONo.

WMONo.

Mandatory publications
Basic documents
306

485

Manual on Codes
Volume 1.1 - International Codes, Part A (1995 edition)
Supplement No.1: English-French
Volume 1.2 - International Codes, Parts Band C
(1995 edition)
Supplement No.1: French
Supplement No.2: English-French
Volume" - Regional codes and national coding practices
(1987 edition)
Supplement NO.9: French-Russian
Manual on the Global Data-processing System
Volume 1- Global aspects (1992 edition)
Supplement NO. 3: French
Supplement NO.4: English
Volume" - Regional aspects (1992 edition)
Supplement No.1: French

Official records
508

Resolutions of Congress and the Executive Council
Supplement No 9: English

846

Executive Council, forty-eighth session (1996) - Abridged
final report with resolutions : Arabic- Chinese

851

Regional Association II (Asia), eleventh session (1996) Abridged final report with resolutions :
English-French- Russian

852

Commission for Hydrology, tenth session (1996) Abridged final report with resolutions and
recommendations: English- French- Russian-Spanish

854

Commission for Basic Systems, eleventh session (1996) Abridged final report with resolutions and
recommendations: English-French-Russian-Spanish

860

Commission for Marine Meteorology, twelfth
session (1997) - Abridged final report with resolutions and
recommendations: English-French-Russian-Spanish

867

Executive Council, forty-ninth session (1997) - Abridged
final report with resolutions :
English-French-Russian-Spanish

Operational publications
2

Meteorological Services of the world (bilingual
English/French): 1997 supplement

5

Composition of the WMO (bilingual English/French)
Editions: October 1996 and January, April, July and
October 1997

9

58

Weather reporting (bilingual English/French)
Volume A - Observing stations
Editions: November 1996 and May and November 1997
Volume B - Data processing (1993 edition)
Supplements Nos. 1 and 2
Volume C1 - Catalogue of meteorological bulletins
Editions: November 1996 and May and November 1997
Volume C2 - Transmission schedules
Supplements: January, March, July, September and December 1997
Volume D - Information for shipping
Supplements: December 1996 and February, April, June,
August, October and December 1997

47

International list of selected, supplementary and auxiliary
ships (bilingual English/French): 1996 edition, 1997 edition

847

Climatological normals (CLlNO) for the period 1961 - 1990
English-French

Guides
8

Guide to meteorological instruments and methods of
observation (1996 edition): English-French

168

Guide to hydrological practices (fifth edition): Russian

305

Guide on the Global Data-processing System
(1993 edition): Russian

834

Guide to public weather services practices (1996 edition):
French-Russian

Annual reports of WMO
859

Annual report 1996: English- French-Russian

WMO Bulletin
Volume 45, NO. 4:
Volume 46, No. 1:
Volume 46, No.2:
Volume 46, NO.3:
Volume 46, No. 4:

Spanish-Russian
English-French-Russian-Spanish
English- French-Russian-Spanish
English-French-Russian-Spanish
English- French

WMONo.

WMONo.

Programme-supporting publications regular series
World Weather Watch Reports
855

Lectures presented at Congress and sessions of
the Executive Council
845

World Weather Watch - Eighteenth status report on
implementation: English-French

Booklets for the public

Technical Notes
839

848

WMO and climate change : French-Russian-Spanish

853

Weather and water in cities :
English-French-Russian-Spanish

858

WMO statement on the status of the global climate in
1996: English

861

Weather and the media: a press relations guide:
English-French

862

GHOST - Global Hierarchical Observing Strategy: English

863

Mobilizing resources for technical cooperation :
English-French

864

Stepping forward - implementation of the WMO CLIPS
Project: English

865

The Bulletin Interviews (Volume II): English

Mesometeorology and short-range forecasting - Lecture
notes and students' workbook for training Class I and
Class II meteorological personnel (1990 edition): Arabic

869

Climate, drought and desertification: English-French

872

The Global Observing System of the World Weather
Watch : English

Other programme-supporting publications

873

Integrated Programme on Hydrometeorology and
Monitoring of Environment of the Caspian Sea Region
(CASPAS): English/Russian (bilingual)

Agrometeorology of grass and grasslands for middle
latitudes (TN No. 197): English

840

The effect of temperature on the citrus crop (TN No. 198):
English

841

Climate variability, agriculture and forestry: an update
(TN No.1 99): English

Training publications
240

622

701

Compendium of training facilities for meteorology and
operational hydrology (1996 edition):
English/French/Russian/Spanish
Compendium of lecture notes on meteorological
instruments for training Class III and Class IV meteorological personnel, Volume I, Part 2, Meteorological
instrument maintenance workshops, calibration
laboratories and routines (1986 edition): Spanish

Handbooks and service information
842

Scientific lectures presented at the Twelfth World
Meteorological Congress (1995) : English

Guide to the provision of meteorological service for
international helicopter operations: Spanish

Joint inter-agency publications

Catalogues
Publications of the World Meteorological Organization 1996: Supplement

857

WMO/UNESCO publication
The world's water - is there enough?:
English-French-Russian-Spanish

PUBLICATIONS SERVICES
The requirements for publications are changing. Members need
good-quality materials in which the information is conveniently
displayed. To provide the required publications within tight budgetary
constraints, virtually all WMO publications are typeset on desk-top
publishing equipment in house, which allows publications to be
prepared quickly and with far fewer pages than previously needed,
with the consequent economy in printing and distribution costs. With
their advances in access to terminology and in communications,
close cooperation with the Languages Division's extensive services
further streamlines the process. The skills in transforming graphics
from ink and paper to computer files are now to be channelled into
producing electronic output as well.
The development of the capacity necessary to prepare the traditional
WMO publications has enabled the Organization to expand its work to
cover a wide range of printed materials. As well as the expanding range

of booklets, most of our posters, leaflets, folders, certificates and other
materials are designed and created in house working directly with the
units responsible. The facilities for producing cost-effective reports also
allowed WMO to produce IPCC Technical Reports and the UN 's
Comprehensive Assessment of the Freshwater Resources of the World.
Whenever the printing required is within its scope, WMO's own print
shop takes on the production, further speeding up the output. In other
cases, WMO's mastery of industry-standard equipment and software
enables the Organization to obtain the most reasonable prices for
external printing.
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ACMAD
ACSYS
AES
AGRHYMET
AMDAR
ASAP
ASDAR
ASEAN
ASECNA
BBC
CAEA
CAeM
CAgM
CAS
CBS
CCI
Cg
CHy
CIMO
CLiCOM
CLIPS
CLiVAR
CMM
COMPARE
COSNA
COST
DARE
DCP
EC
ECE
ECOWAS
EMEP
ENRICH
ENSO
ESCAP

ETEX
EUMETSAT
FAO
FINNIDA
GAW
GCOS
GDPS
GDSIDB
GEF
GEMS
GESAMP
GEWEX
GMDSS
GOOS
GOS
GTOS

GTS
HOMS
HYCOS
IAEA
IAI
ICAO

60

African Centre of Meteorological Applications for Development
Arctic Climate System Study
Atmospheric Environment Service
Regional Training Centre for Agrometeorology and Operationaillydrology
and their Applications
Aircraft Meteorological Data Relay
Automated Shipboard Aerological Programme
Aircraft-to-satellite data relay
Association of South-East Asian Nations
Agency for Air Safety in Africa and Madagascar
British Broadcasting Corporation
Climate and Atmospheric Environment Activities (Trust Fund)
Commission for Aeronautical Meteorology
Commission for Agricultural Meteorology
Commission for Atmospheric Sciences
Commission for Basic Systems
Commission for Climatology
WMO Congress
Commission for Hydrology
Commission for Instruments and Methods of Observation
Climate computing
Climate Information and Prediction Services
Climate variability and predictability study
Commission for Marine Meteorology
Comparison of Mesoscale Prediction and Research Experiment
ComposITe Observing System for the North Atlantic
European Cocperation in the Field of Scientific and Technical Research
Data rescue
Data-collection platform
Executive Council (WMO)
Economic Commission for Europe (UN)
Economic Community of West African States
Cocperative Programme for the Monitoring and Evaluation of the Longrange Transmission of Air Pollutants in Europe (ECElWMOIUNEP)
European Network for Research on Global Change
EI Nino/Southern Oscillation
Economic and Social Commission for Asia and the Pacific (UN)
European Tracer Experiment
European Organization for the Exploitation of Meteorological SatellITes
Fooc and Agriculture Organization of the United Nations
Finnish International Development Agency
Global Atmosphere Watch
Global Climate Observing System
Global Data-processing System
Global DigITal Sea Ice Data Bank
Global Environment Facility
Global Environment Monitoring System
Group of Experts on the Scientific Aspects of Marine Environment
Protection (IMO/FAOIUNESCO-IOCIWMOIWHOMEAlUNIUNEP)
Global Energy and Water Cycle Experiment
Global Maritime Distress and Safety System
Global Ocean Observing System
Global Observing System
Global Terrestrial Observing System
Global Telecommunication System
Hydrological Operational Multipurpose System
Hydrological Cycle Observing System (component of WHYCOS)
International Atomic Energy Agency
Inter-American Institute
International Civil Aviation Organization

IGBP
IGOSS
IHDP
IMO
IMOPrize
INFOCLIMA
INM
IOC
IPCC
IRI
JCRF
JSC
JSTC
LAS
MCSS
MPERSS
NCDC
NGO
NMHS
NMS
NOAA
NORAD
NWP
RA
RB
RMTC
RSMC
SADC
SADIS
SC03P
SCOR
SEACAMP
SOOP
SPARC
SPREP
START
TCP~P

TF
TlROS

TOGA
TOPEX-POSEIDON
TOVS
TRUCE
UN
UNCCD
UNCED
UNDP
UNEP
UNESCO
UNFCCC
UNIDO
UNSO

uv
VCP
VCP(ES)
VCP(F)
WAFC
WAiFS
WCP
WCRP

International Geosphere-Biosphere Programme (ICSU)
Integrated Global Ocean Services System
International Human Dimensions Programme
International MDritimc Organization
International Meteorological Organization (predecessor of WMO) Prize
World Climate Data Information Referral Service
National Meteorological Institute of Spain
Intergovernmental Oceanographic Commission (UNESCO)
Intergovernmental Panel on Climate Change (WMOIUNEP)
International Research Institute
Joint Climate Research Fund (WCRP)
Joint Scientific Committee (WCRP)
Joint Scientific and Technical Committee
League of Arab States
Marine Climatological Summaries Scheme
Marine Pollution Emergency Response Support System
National Climatic Data Center (USA)
Non-governmental organization
National Meteorological and Hydrological Service
National Meteorological or Hydrometeorological Service
National Oceanic and Atmospheric Administration (USA)
North American Aerospace Defence Command
Numerical weather prediction
Regional association
Regular budget
Regional Meteorological Training Centre
Regional Specialized Meteorological Centre
Southern African Development Community
Satellite Distribution System
Southern Cone Ozone Project
Scientific Committee on Oceanic Research (ICSU)
South-East Asian Centre for Atmospheric and Marine Prediction
Ship-of -opportunity Programme
StratospheriC Processes and their Role in Climate
South Pacific Regional Environment Programme
System for Analysis, Research and Training
Transmission Control ProtocoVlnternet Protocol
Trust fund
Television infra-red observation satellite (USA)
Tropical Ocean and Global Atmosphere Programme
Ocean Surface Topography Experiment
TIROS operational vertical sounder
Tropical Urban Climate Experiment
United Nations
United Nations Convention to Combat Desertification
UnITed Nations Conference on Environment and Development (Brazil, 1992)
UnITed Nations Development Programme
UnITed Nations Environment Programme
United Nations Educational, Scientific and Cultural Organization
UnITed Nations Framework Convention on Climate Change
United Nations Industrial Development Organization
United Nations Sahelian Office
Ultra-violet
Voluntary Cocperation Programme
Voluntary Cocperation Progranlme (Equipment and Services)
Voluntary Cocperation Programme (Fund)
World Area Forecast Centre
World Area Forecast System
World Climate Programme
World Climate Research Programme

The major scientific and technical programmes of WMO

WMO carries out its work through seven major scientific and technical progTammes which have strong components
in each Region.
The World Weather Watch Programme is the backbone of the overall programme of WMO. 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 ProgTamme, in which more than 60
countries are involved, WMO satellite activities which help to ensure the provision of satellite data and products to
meet Members' needs and an Instruments and Methods of Observation Programme to promote standardization and
development of meteorological and related observations.
The World Climate Programme promotes the improvement of the understanding of climate processes through
internationally coordinated research and the monitoring of climate variations or changes. It also promotes the
application of climate information and services to assist in economic and social planning and development. The
research component of the Programme is the joint responsibility of WMO, the International Council of Scientific
Unions and the Intergovernmental OceanogTaphic Commission (lOC) of UNESCO. The Climate Impact Assessment
and Response Strategies component is coordinated by the United Nations Environment Programme.
The Atmospheric Research and Environment Programme promotes atmospheric research, in particular
through the Global Atmosphere Watch, which integTates monitoring and research activities carried out under the
Global Ozone Observing System and the Background Air Pollution Monitoring Network and serves as a system to
detect changes in the composition ofthe atmosphere. The programme also includes weather-prediction research; a
Tropical Meteorology Research Programme relating to studies of monsoons, tropical cyclones, rain-producing tropical
weather systems and droughts; and a programme on physics and chemistry of clouds and weather nlOdification.
The Applications of Meteorology Programme comprises four vital areas of application of meteorological services
and information: public weather services, agricultural meteorology, aeronautical meteorology and marine meteorology,
and promotes the development of infrastructures and services which are required in those areas for the benefit of
Member countries.
The Hydrology and Water Resources Programme is concerned with the assessment of the quantity and quality
of water resources in order to meet the needs of society, to permit mitigation of water-related hazards, and to maintain or enhance the condition of the global environment. It includes standardization of all aspects of hydrological
observations and the organized transfer of hydrological techniques and methods. The Progranlme is closely coordinated with UNESCO's International Hydrological ProgTamme.
The 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 closely interrelated with all other major scientific and technical Programmes.
The Technical Cooperation Programme comprises the mainstream of organized transfer of meteorological and
hydrological knowledge and proven methodology among the Members ofthe 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
Cooperation Programme, trust funds and the WMO regular budget.

