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 ofthe Organization are:
(a) To facilitate world-wide cooperation in the establishment of networks of stations for the making of
meteorological observations as well as hydrological and other geophysical observations related to meteorology,
and to promote the establishment and maintenance of centres charged with the provision of meteorological and
related services;
(b) To promote the establishment and maintenance of systems for the rapid exchange of meteorological and
related information;
(c) To promote standardization of meteorological and related observations and to ensure the uniform publication of observations and statistics;
(d) To further the application of meteorology to aviation, shipping, water problems, agriculture and other
human activities;
(e) To promote activities in operational hydrology and to further close cooperation between Meteorological and
Hydrological Services; and
(f) To encourage research and training in meteorology and, as appropriate, 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 of the Organization,
to approve long-term plans, to authorize maximum expenditures for the following financial period, to adopt Technical
Regulations relating to international meteorological and operational hydrological practice, to elect the President and
Vice-Presidents of the Organization and members ofthe Executive Council and to appoint the Secretary-General;
The Executive Council, composed of 36 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 tpe 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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Food production is well adjusted to the mean climatic conditions of the region and can cope with moderate variations. However, climatic variability
creates hazards to which agricultural ecosystems are not well adapted. High temperatures exacerbate the effects of drought, damage crops and
reduce yields (Cusichaca Trust)

During 1996, environmental issues continued to be at
the forefront of a number of events of special interest to
the World Meteorological Organization (WMO). In its
leadership role on climate issues, WMO has promoted
the "Climate Agenda" as an integrating framework of its
climate-related programmes and those of its partner
organizations, and devoted special attention to the
Intergovernmental Panel on Climate Change and the
Global Climate Observing System. The Climate
Information and Prediction Services project will enable
Members to benefit from these initiatives.
In the implementation ofUNCED's Agenda 21, WMO
and the national Meteorological and Hydrological
Services (NMHSs) continued their strong support for the
UN Framework Convention on Climate Change, and the
UN Convention to Combat Desertification which came
into force in December. In addition, WMO and UNESCO
prepared a Comprehensive Assessment of the Freshwater Resources of the World, to be presented to the UN
Commission on Sustainable Development and the
Special Session of the UN General Assembly, which will
in June 1997 address the follow-up to Agenda 21. WMO
participated actively in the Second UN Conference on
Human Settlements and the FAO-sponsored World Food
Summit, since water, weather and climate issues are
fundamental to the Plans of Action of both Conferences.
Extreme weather events again affected many parts of
the world in the year. As a result, WMO continued to
give high priority to activities in support of the
International Decade for Natural Disaster Reduction
(IDNDR) and began consideration of its involvement in
the follow-up to IDNDR beyond the year 2000.
Inter-agency mechanisms for dealing with the
geosciences have proven to be quite useful in the past,
but are increasingly inadequate to meet the growing
challenges because of the inter-disciplinary nature of
the relevant programmes and the ever dwindling
resources available to support them . A meeting of
eminent pers ons , convened by WMO , undertook a
broad review of the geosciences within the UN system
and called for changes to the "busines s- as -usual"
approach to enable more effective use of scientific and
technological resources.
An issue with implications for WMO is a World
Intellectual Property Organization draft treaty on
"Intellectual Property in Respect of Databases". WMO

will continue its efforts so that its principle of "free and
unrestricted data exchange", as described by Resolution 40 of Twelfth Congress, is duly taken into
consideration in any future treaty.
Among other major issues that have implications for
the proper functioning of the NMHSs and the World
Weather Watch are: the scheduled closure in 1997 ofthe
OMEGA radio-navigation system, with an adverse
impact on the global upper-air observing network; the
incompatibility of data receiving systems in many countries resulting from rapidly changing communication
technologies; and the threat to meteorological radiofrequencies , particularly as regards radiosonde
transmissions. Action has been taken to address these
challenging issues.
WMO continues its concerted efforts to ensure the
programmes of the Organization remain efficient, costeffective and responsive to the needs of Members. Worth
citing in this regard are the ongoing review ofthe WMO
structure; the harmonization of the functioning of
Regional Offices and the Technical Cooperation Department; and the establishment of subregional offices for
West Africa and for North and Central America. A similar office for the South-West Pacific is planned. In 1996,
the construction ofthe new WMO Headquarters building
continued on schedule.
During the year, the total membership of WMO
increased to 185 with the admission of Monaco, Niue and
Tonga as Member States and Macao as a Member
Territory of the Organization.
Despite the financial constraints faced by the
Organization, WMO continued to assist NMHSs in the
implementation of their various activities in support of
national development plans. I am confident that, with
the usual cooperation and understanding among
Members, we shall continue to meet satisfactorily the
challenges confronting WMO. This will, no doubt, place
our Organization in good stead for the twenty-first
century.
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(G. O. P. Obasi)
Secretary-General

During 1996, with the accession to
the WMO Convention of Monaco ,
Niue and Tonga as Member States
and Macao as a Member Territory,
the Organization's membership rose
to 185 - it now comprises 179
Member States and six Member
Territories. A list of Members is
given in Annex 1.
To enhance technical cooperation
activities and provide increased support to Members , two subregional
offices are being established: one in
Lagos, Nigeria, to serve countries in
western Mrica and the other in San
Jose, Costa Rica, for countries in
northern and central America and
the Caribbean. The offices will begin
operations in February 1997. A third
subregional office to serve countries
in the South-West Pacific is also
planned.
In recent years, most governments have had to cope with serious
economic difficulties, which have,
inevitably, had repercussions on the
funding available for international
activities, such as those carried out
by WMO and other UN organizations, and, in particular, on the

assistance provided to developing
countries. Emphasis within the
Organization on increasing efficiency, cutting costs and restructuring to make the best use of available
resources remained a priority in
1996.
One way to maximize results is
through closer collaboration with
partners working in associated
fields. To promote such links, a meeting was convened in the WMO
Secretariat in December 1996, to
discuss ways of enhancing cOOl'dination in the geosciences in the UN
system and in improving the delivery of relevant applications and
services (see box on p. 6).
A brief summary of the work of
the forty-eighth session of the
Executive Council is given in this
chapter and its decisions are also
reflecte d in the chapters on the
scientific and technical programmes
that follow. Other constituent bodies
which met during the year were:
Regional Association II (Asia), the
eleventh session of which took place
in Ulaanbaatar, Mongolia; the
Commission for Basic Systems ,

Participants in the forty-eighth session of the Executive Council, June 1996 (WMO/Bianco)
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which held its eleventh session in
Cairo, Egypt; and the Commission
for Hydrology, the tenth session
of which was h eld in Koblenz,
Germany. More information on the
highlights of these sessions can be
found in the relevant chapters of this
Report.

UN and the follow-up to UNCED
WMO contributed to the eighth and
ninth sessions of the Intergovernmental Negotiating Committee for
the International Convention to
Combat Desertification and participated in the work of the Second
Conference of the Parties to the UN
Framework Convention on Climate
Change.
WMO also contributed to , and
participated in, two major global conferences, namely:
• The Second United Nations Conference on Human Settlements
(Habitat II ), held in Istanbul,
Turkey, from 3 to 14 June 1996;
and
• The World Food Summit, organized in Rome , from 13 to 17
November 1996, by the Food and

Agriculture Organization (FAO) of
the United Nations.
The following chapter contains more
information on all these events.
Water resources

At the request ofthe UN Commission
on Sustainable Development (CSD),
WMO, UNESCO and other UN agencies collaborated in the preparation of
a Comprehens ive Assessment of
Fres hwater Resources . Following
consideration by CSD, the report will
be submitted to a special session of
t h e UN General Assembly in June
1997 (see box p. 10).
Special initiative on Africa

In March , WMO joined other UN
agencies and organizations in
launching the UN sys tem-wide
special initiative on Mrica aimed at
developing practical action to maximize the support provided to African
development. Within the UN system,
WMO plays a leading role in the
formulation and implementation of
activities in the priority area of
freshwater assessment and also acts
as cooperating agency for matters
related to drought preparedness and
mitigation . These activiti es and
others carried out under WMO's
scientific and technical programmes
also contribute to the UN initiative.

Ozone monitoring
At the beginning of 1996, the decline
of stratospheric ozone in the north-

ern hemisphere was once again
apparent. In mid-January and from
12 February until early March, the
monthly average ozone deficiencies
across the area covering Greenland,
the North Atlantic, Scandinavia and
the we s tern part of the Rus sian
Arctic were 20-30 per cent lower
than the 1957-1979 m ean.
In the southern hemisphere , in
August 1996 , the ozone deficiency
over the area 65°S to the South Pole
was the highest ever observed. The
Global Atmosphere Watch records
show that, during the second half of
September and in early October, the
size ofthe ozone hole in the Antarctic
exceeded 22 million km 2 - an area
that is twice the size of Europe.
At the joint sessions of the Fourth
Conference of the Parties to the
Vienna Convention for the Protection
of the Ozone Layer and the Eighth
Conference of the Parties to the
Montreal Protocol, which took place
in San Jose , Costa Rica, from 25 to
27 November 1996, the SecretaryGeneral ofWMO appealed for strong
financial support for WMO's Global
Ozone Observing System through
which ozone concentrations are
monitored.

Ibero-American climate studies
In March 1996, WMO and the InterAmerican Development Bank signed
a US $2.5 million Agreement for a
climate study in Latin America. The
study is aimed at developing fully

Prof. G. 0. P Obasi and Dr E. Iglesias Signing the Ibero-American Agreement nADB)

POLICY-RELATED
MEETINGS
Date and place

Title

12-14 February
Geneva

Bureau - thirty-fifth
session

10 June
Geneva

Bureau - thirtysixth session

10 June
Geneva

Financial Advisory
Committeefifteenth session

11-21 June
Geneva

Executive Council forty-eighth
session

27-29 September
Geneva

Meeting of presidents of technical
commissions

the "Ibero-American Project" for
improving climate monitoring and
the provision of climate services in
the participating countries. The
project will involve the national
Meteorological and Hydrological
Services (NMHSs) of Argentina ,
Bolivia, Brazil, Chil e, Colombia,
Costa Rica , Ecuador, EI Salvador,
Mexico, Paraguay, Peru, Uruguay
and Venezuela. Financial and technical support is also being provided
by Canada, Spain and USA.
The feasibility study will be
undertaken to help modernize and
enhance the capabilities of NMHSs
in Latin America and enable them to
provide better weather, climate and
water services that are required by
users from governmental, nongovernmental and private sector
agencies. The project will be valuable
to socio-economic sectors that are
weather- and climate-sensitive, such
as agriculture, transportation, shipping, aviation, energy, fishing, water
resource s, tourism and environmental protection. It will also cover
such a s pects as early warnings of
natural disasters and seasonal
predictions of climate related to the
El Nino phenomenon. It will provide
a sound basis for long-term monitoring of global climate change in line
with the declarations of the "Earth
Summit" (Rio de Janeiro, 1992).
Th e full project is estimated to
cost US $160 million.
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Forty-eighth session of the
Executive Council
The forty-eighth session of the Executive Council took place at the Geneva
International Conference Centre
from 11 to 21 June 1996, under the
chairmanship of Dr J. W. Zillman,
President of the Organization.
WMO programmes

In-depth reports were presented by
the presidents of the Commissions
for Basic Systems (CBS), Climatology (CCl), Marine Meteorology
(CMM) and Hydrology (CHy), which
were followed by a detailed review of
the activities of each commission.
The Council recognized that to
make the best use of advances in
meteorology and related sciences,
and of increasingly complex modern
technology, called for far greater
resources in terms of expertise and
funds than were currently available.
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It therefore appealed to Members to
consider providing extra-budgetary
support to assist CBS in achieving
its goals.
The presidents of CBS and CCI
were requested to study the most
efficient and effective way of organizing the internal structure of their
commission, particularly as regards
cross-cutting issues. It is worth
mentioning here that an Executive
Council task team is currently studying the overall structure ofWMO.
Pilot and demonstration projects
to identify clearly the benefits of
climate services for major socioeconomic activities were given very
high priority within the Climate
Information and Prediction Services
(CLIPS) project.
The Council urged Members to
study the question of determining
the cost of meteorology for aviation
and relevant methods of accounting
in order to recover costs from the
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aeronautical community in a fair
and transparent way.
Proposals for closer collaboration
between WMO and the Intergovernmental Oceanographic Commission
(IOC), including IOC's possible cosponsorship of the Commission for
Marine Meteorology, were considered
by the Council, which agreed that
they should be studied further,
particularly the regulatory and
financial aspects and the likely
implications to both WMO and IOC
of such collaboration. Another
proposal ofIOC to extend its cooperation with WMO to the Voluntary
Cooperation Programme (VCP) was
welcomed. The Council agreed that
projects where such cooperation
would permit pooling of resources
and be mutually beneficial should be
identified and a mechanism for cooperation established.
The Council considered proposals
made by the president of CHy for

NEW WMO HEADQUARTERS BUILDING
Aspecial ceremony to lay the foundation stone of the new WMO
ABuilding Management Team, established by the SecretaryHeadquarters building took place on 30 May 1995, during the Twelfth
General, is responsible for the day-to-day coordination and liaison with
World Meteorological Congress, and actual construction work started
the architects and sub-contractors. ABuilding Contracts Committee
in November 1995.
ensures that costs do not exceed the budget and that work proceeds
The sale of the present WMO Headquarters to the World Intellectual on time. At the end of 1996, construction work was on schedule and,
Property Organization was concluded with the signature of the corresfollowing the first call for tenders covering about 70 per cent of the
ponding undertaking of conveyance by both parties on 13 March 1996. construction cost, the project remained within the approved budget.
The total cost of the new building is estimated at SFR 105 million which The building is expected to be completed towards the end of 1998.
is partly covered by a loan from the Swiss Confederation. On 19 June
1996, WMO was informed that Swiss authorities would grant the loan
at an interest rate of zero per cent.

The elongated oval shape of the new WMO
Headquarters building starts to take form,
the almost completed underground parking
is on the right (Atelier d'Architecture

R. Brodbeck, Architecte FAS, J. Roulet,
Architecte SIA AGA FAS)
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THE GLOBAL CLIMATE - A MAJOR PREOCCUPATION
Conference on the World Climate
Research Programme
During 1996, much attention was given to the
planning of a major Conference on the World
Climate Research Programme (WCRP) which will
take place in Geneva from 26 to 28 August 1997.
Since its inception, the WCRP has aimed to
develop the fundamental understanding of the
physical climate system and climate processes
needed to predict climate variations and to
assess the extent of human influence on climate.
The programme has laid foundations for changing
views on anthropogenic climate change and
opened up possibilities for increasingly confident
seasonal and annual climate predictions.
The intemational sponsors of the WCRP, namely
WMO, ICSU and 10C of UNESCO, are convening the
Conference to give research scientists, policy-makers
and technical experts alike the opportunity to review
the accomplishments of the WCRP, and to help to
steer a course to meet the challenges facing the
programme during the next 10 to 15 years. Programme
priorities will be considered in the light of the IPCC
Second Assessment Report, and the role of WCRP as the research
thrust in the Climate Agenda.

The Climate Agenda
The Climate Agenda provides a framework for coordinating climaterelated programmes, particularly those of WMO, UNEP, FAO, WHO,
UNESCO and its 10C, and ICSU.
An Inter-Agency Committee on the Climate Agenda (IACCA) will be
set up to oversee and manage programme activities. The IACCA will
replace the present Coordinating Committee for the World Climate Programme (CCWCP), but, in the meantime, the latter body was asked to
make proposals conceming the terms of reference and membership of
IACCA and the current tasks. CCWCP considered these matters at its
fifth session (Geneva, 5-7 March 1996) and suggested, inter alia, that:
(a) the terms of reference of IACCA should include reviewing and some
planning functions (these proposals were submitted to the Executive
Heads of participating organizations for further consideration and
approval); and (b) current activities should be reviewed and an evaluation made of the socio-economic benefits of climate research services,
systematic observations and impact assessments. The first session of
IACCA is scheduled for April 1997.

strengthening WMO's activities in
operational hydrology. The Organization had a key role in helping
national Hydrological Services fulfil
their traditional responsibilities, as
mandated in the WMO Convention,
however, it was now being called
upon to take part in new global initiatives related to fresh water for
which the financial and human

The Climate Agenda was presented to the fourth session of the UN
Commission on Sustainable Development, which supported this initiative by a number of international organizations to establish an
integrating framework for their climate-related programmes.

resources were lacking. The Council
agreed to establish a Trust Fund for
Hydrology and Water Resources
Activities, through which countries
might contribute to the work, and
called on CHy to identify priority
activities that might receive additional funding.
Training activities were essential
for the success of all WMO pro -

grammes but, to meet the multiple
training requirements identified
through surveys carried out by the
Education and Training Programme,
it would be necessary to attract additional financial, human and other
resources. The Council highlighted
the importance of education and
training in public weather services,
and agricultural meteorology.
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Long-term planning
The Fifth WMO Long-term Plan,
covering the period 2000-2009,
would be composed of a single
volume, providing a broad outlook of
WMO policies, strategy and priorities and sufficient details about
programmes to facilitate the evaluation of their implementation.

Membership
The Council took action to ensure
that, subj ect to administrative

arrangements in conformity with the
provisions of Article 34 (a) of the
WMO Convention, Hong Kong would
be abl e to continue its membership
ofWMO and maintain its rights and
obligations under the Convention
after the resumption of sovereignty
by China on 1 July 1997.

Executive Council. The service
would be developed in a phased
manner beginning with the setting
up of a financial review mechanism
within a year and then establishing
internal processes, as necessary. In
this respect, an internal auditor
would be appointed.

Financial matters

Public information and
communications activities

A recommendation of the Financial
Advisory Committee to establish an
"internal oversight" service in the
Secretariat was adopted by the

The theme of World Meteorological
Day 1996, "Meteorology in the service
of sports", was chosen to celebrate the

GEOSCIENCES AND THE UN SYSTEM
Geosciences deal with the Earth's basic life support systems: air, water,
seas and land. These systems are under threat, particularly with respect
to their use as resources in the context of sustainable development.
At a time when countries have called for the improvement and
strengthening of the UN system, it is appropriate to consider how to
increase collaboration between various UN organizations, each within
its sphere of competence, in different aspects of a single domain.
These considerations led the Secretary-General of WMO to
convene a meeting (Geneva, 12 and 13 December) of 16 eminent
persons, acting in their personal capacities, to examine the importance of progress in geosciences to some of the major issues
affecting human survival, health and socio-economic well-being and
to the ecosystems on which humanity depends. A few examples of
such issues, all of which involve a number of UN bodies with different
responsibilities, are:
• Reduction of economic losses and human suffering caused by
natural disasters and environmental accidents;
• Protection of fisheries, coral reefs and coastal zones (generally
heavily populated areas with significant economic activities);
• Assessment of the quality and quantity of fresh water throughout
the world;
• Drought monitoring and the eradication of hunger and malnutrition;
• Provision of better weather forecasts, climate information and
predictions.
The participants focused on the critical role of meteorology, hydrology, oceanography and geology and their applications in the provision

of services that would ensure sustainable development, and on options
to improve the effectiveness of UN agencies.
Chaired by Sir Shridath Ramphal, the meeting recommended that
its report should be sent by the Secretary-General of WMO to the
heads of other relevant organizations of the UN system and to the
High-level Working Group on Strengthening the UN System urging the
establishment of a process, involving the interested parties, to determine how best to ensure increased joint programme activities and
consolidation of work in the geosciences and related services. Early
action should include: co-location, where possible, of Secretariats with
closely linked programmes; enhancement of technical cooperation
programmes to promote capacity building in developing countries; and
persuading governments to ensure free and open exchange of information and data on which progress in the geosciences depends.

Participants in the meeting of eminent persons
on the geosciences and
the UN system
(WMO/Bianco)
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AWARDS CONFERRED BY
EC-XLVIII
• The forty-first IMO Prize was awarded
to Professor T. N. Krishnamurthi of
the Florida State University, USA;
• The 1996 Professor Dr Vilho Vaisala
Award for the best scientific paper on
meteorological instruments and
methods of observation was conferred on Drs D. S. Zrnic (USA) and
A. V. Ryzhkov (visiting scientist from
the Russian Federation in the USA),
for their paper "Precipitation and
attenuation measurements at a 10cm wavelength";
• The winners of the 1997 Norbert
Gerbier-MUMM International Award
were Messrs J. F. B. Mitchell, R. C.
Johns, J. M. Gregory and S. F. B. Tett
(all of the UK) for their paper "Climate
response to increasing levels of
greenhouse gases and sulphate
aerosols";

CNN's senior meteorologist, Valerie Voss, explains TV weather presentation techniques to participants at a WMO workshop in Costa Rica (WMO/Gorre-Dale)

For the Olympic Games, WMO
and the US National Weather
Service (NWS) produced and
distributed , as part of a public
awareness campaign, a heat index
card that shows the apparent
• The 1996 Research Award for Young
temperature on t h e basis of the
Scientists was conferred on Christof
actual temperature and relative
Appenzeller (Switzerland) for his paper
humidity.
At Atlanta , the NWS
"Wave developments on surface
deployed
some
of the most advanced
fronts and stratospheric intrusions".
weath er observation and warning
systems ever assembled for such an
event. The information kit prepared
for the occasion included a videofilm
that was co-produced with the
twenty-sixth Olympiad in Atlanta, Television Trust for the Environment
Georgia, USA, which marked the (International).
centenary of the modern Olympic
The theme selected for the World
Games, and to draw public attention Day for Water 1996 was "Water for
to the valu able contributions by thirsty cities", to draw the attention
national Meteorological and Hydro- of decision-makers and the public
logical Services to sporting events, alike to the problems that city
individual athletes and spectators.
authorities are facing in the pro-

vision of adequate water and sanitation services to an ever growing
number of urban dwellers. The celebration of the World Day for Water
coincided with the Beijing International Conference on Managing
Water Resource s for Large Cities
and Towns, which, in turn, provided
input to the debates at Habitat II
(see also p. 35).
A Training Workshop on Effective
Communication and Improved
Media Relations took place in San
Jose, Costa Rica (6-14 May 1996).
During practical "hands-on" sessions
participants learned basic communication skills, such as how to deal
more effectively with the media, how
to present weather information on
television and how to do radio broadcasts. A draft media relations guide
was also produced and "field tested"
by participants.
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UNCED follow-up
WMO continues to contribute to the
work ofthe 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 1996, CSD considered matters
relating to the protection of the
atmosphere and ocean and all kinds
of seas . WMO provided input on
those issues for inclusion in the relevant reports of the UN SecretaryGeneral. In collaboration with other
UN agencies, WMO has also prepared a Comprehensive Assessment
of the Freshwater Resources of the
World that will be submitted to CSD
and, subsequently, to a special session of the General Assembly in
June 1997.
WMO Members are regularly
informed of significant developments
by means of briefings and distribution of specially prepared material.
UN Framework Convention on Climate
Change (FCCC)

WMO participated in the Second
Conference of the Parties to the
FCCC, which met in Geneva from
8 to 19 July 1996, to take stock of
progress, review the implementation
of the Convention and adopt organizational decisions. It was, however,
the reaction to the 1995 Second
Assessment Report, prepared by the
WM O/UNEP In tergovernmen tal
Panel on Climate Change that
dominated the session. The report
was endorsed as "currently the most
comprehensive and authoritative
assessment of climate change, its
impacts and response options now
available".
Over 900 delegates, including
some 80 ministers, participated in
the debates, which culminated in the

8

preparation of a major political statement - the Geneva Ministerial
Declaration - emphasizing the need
to accelerate the "Berlin Mandate"
(launched in 1995 to secure new
commitments on emission levels in
the post-2000 period) talks on
strengthening the Convention.
The Declaration, while not formally adopted because of a number of
dissenting opinions, demonstrates
that there is overwhelming support
from most governments for taking
action to limit greenhouse gas
emissions.
UN Convention to Combat
Desertification (CCD)

The eight and ninth sessions of the
Intergovernmental Negotiating
Committee for the Elaboration of an
International Convention to Combat
Desertification in those Countries
Experiencing Serious Drought and/or
Desertification, particularly in Africa
were held in Geneva (5- 15 February
1996) and in New York (3-13
September 1996), respectively. These
sessions dealt mainly with the terms

of reference of a number of bodies to
be created under the Convention, the
functions of the Committee on
Science and Technology and the
Global Mechanism, and the physical
location ofthe Permanent Secretariat
ofthe Convention, in preparation for
the First Conference of the Parties to
the Convention. WMO participated in
both sessions.
On 31 December 1996, 114 countries had signed the Convention and
57 had ratified it. The Convention
came into force on 26 December
1996, ninety days after its ratification by fifty countries. The First
Conference of the Parties is scheduled to take place in September
1997; it will be hosted by the Government of Italy at the FAO Headquarters in Rome.

Habitat-II
The Second United Nations Conference on Human Settlements,
Habitat II, took place in Istanbul,
Turkey, from 3 to 14 June 1996. It
was attended by over 1 000 delegates, representing most nations of

The intense use of energy in urban areas contributes to the emissions of greenhouse gases and
therefore these areas are major contributors to the threat of global climate change (WMO/Sauleur)

IPCC MEETINGS*
Date and place

Title

28-29 March
Geneva

IPCC Bureau - tenth
session

10 September

IPCC WG 1- sixth
session

Mexico City

11-13 September IPCC twelfth
Mexico City

session

7-8 November
Geneva

IPCC Bureau eleventh session

*

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

lands. Prof. G. O. P. Obasi, SecretaryGeneral of WMO, stressed the
relevance of WMO's programmes,
and those of national Meteorological
and Hydrological Services, to the
concerns of governments and city
authorities and offered WMO 's
support for future Habitat activities.
A WMO information brochure on
Climate and urban development was
distributed at the Conference along
with media features and videofilms
on Mexico and Los Angeles.
The Conference approved the
Habitat Agenda, A Global Plan of
Action.

World Food Summit
The World Food Summit took place
at the FAO Headquarters in Rome,
the world, UN agencies and non- Italy, from 13 to 17 November 1996.
About 1 000 delegates attended;
governmental organizations.
Urbanization is a major contribu- there were representatives from 186
tor to the increasing emissions of countries and participants from UN
greenhouse gases because of its rela- agencies and other international
tively intense use of energy. The bodies and non-governmental organrapidly growing populations in many izations. The overall objective of the
urban areas are highly vulnerable to Summit was to renew the committhe impact of climate and climate ment of world leaders to the
change. In addition to the effect of eradication of hunger and malnutriurbanization on the environment, tion and to ensure sustainable
agriculture and human health, the agriculture and lasting food security.
In the lead-up to the Summit, the
most serious problems for cities relate
to the availability and use of fresh- FAO Committee on Food Security
water resources. Natural disasters (CFS) established a working group
and severe weather events also pose charged with drafting a Summit
a threat to cities, especially those Declaration and a Plan of Action.
built along coasts and on flood-prone WMO participated in all five meetProf. G. 0. P Obasi, Secretary-General of WMO addresses the World Food Summit (Rome,
November 1996) (FAO)

ings of the group and at the session
of CFS which finalized both the
documents.
There are over 800 million undernourished people in developing
countries . In his statement at the
opening plenary, Professor Obasi
warned that failure to apply scientific knowledge of weather, climate
and water could negate or restrict
attempts at achieving food security.
He pointed out that through its
programmes, particularly the Agricultural Meteorology Programme,
WMO helps countries to achieve
efficient and high-quality food
production in an environmentallyfriendly manner. A WMO booklet
entitled Food security: the climate
factor was widely distributed at the
Summit and WMO contributed a
fact sheet to the Summit information kit.
The Rome Declaration and the
Plan of Action were adopted.

Intergovernmental Panel on
Climate Change (IPCC)
In 1996, IPCC arranged for the
translation, into Arabic, Chinese,
French, Russian and Spanish, and
publication of its report: IPCC
Second Assessment, Climate Change
1995. The report consists of a
"Synthesis of scientific-technical
information relevant to interpreting
Article 2* of the UN Framework Convention on Climate
Change" and the "Summaries for
policy-makers" of the three IPCC
working groups . It has also been
translated into Danish, German and
Japanese by the Governments of
Denmark, Switzerland and Japan.
The reports of the IPCC Working
Groups I, II and III - some 1 400
pages in all - were published in

*

The objective of Article 2 is to achieve ...
stabilization of greenhouse gas concentrations in the atmospher e at a level that
would prevent da ngerous anthropogenic
in te rfer ence wi t h the climate system.
Such a level should be achieved within a
time-frame sufficient to allow ecosystems
to a da pt n aturally t o climat e chan ge, to
ensure that fo od production is not threatened and to enable economic development
to proceed in a sustainable manner.
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English by Cambridge University
Press in 1995. Th e reports of the
working groups a n d t h e IPCC
Second Assessment, Climate Change
1995 constitute the IP CC Second
Assessment Report (SAR). Copies of
the SAR were distributed free of
charge to WMO Members.
At its eleventh session in 1995, the
IPCC decided to introduce a series of
technical papers to el aborate a nd
clarifY the information contained in
the SAR for use by the bodies of t h e
UNFCCC. The first paper in the
series on Technologies, policies and
meas u res for mitigating climate

change was prepar ed an d publish ed
in 1996. Two oth er technical paper s,
entitled "An introduction to simple
climat e models u sed in t h e IP CC
Second Assessm ent Report" a nd
"Stabilization of atmospheric greenh ouse gases: physical, biological and
socio-economic implications" were
being prepare d a nd will be issu ed
in 1997.
Revisions t o t h e IPCC 1995
Guidelines for national greenhouse
gas inventories were completed at th e
twelfth session of t h e panel (Mexico
City, 11- 13 September 1996). The
first technical paper and t h e revised

...
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~

~
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_

_

_
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guidelines were made available to t he
bodies of the UNFCCC.
At its twe lft h session IPCC
a dopted a budget of SFR 4 577 000
for 1997 and a work programme th at
included:
• Fou r worksh op s, n a m ely: t h e
Second Worksh op on R egion a l
Clima t e Ch a n ge P r oj ections,
Adaptation to Climate Change; the
Economic Impacts of the Actions
by Annex I P arties (that is developed (industri a lize d ) count ri es
which have signed the UNFCCC)
on Other Parties; and Integrat ed
Assessment Models; and

COMPREHENSIVE FRESHWATER ASSESSMENT
Work was completed during the year on a Comprehensive Assessment
of the Freshwater Resources of the World. This assessment, requested
by the UN Commission on Sustainable Development, was carried out
by WMO and other UN agencies in collaboration with the Stockholm
Environment Institute. The request for the assessment was prompted
by the increasing shortages of water in many countries, often reaching
crisis proportions. The figure below shows the extent to which water
use has increased over the past one hundred years. Many countries
now use well over 20 per cent, if not 40 per cent, of their available
resources and yet experience shows that water becomes difficult to
manage once more than ten per cent of the available resource is being
used.
The assessment report consists of an introduction and three chapters: (I) present availability and use of water resources; (II) possible
future scenarios of water resources development; and (II I) policy
options and recommendations. WMO, together with UNESCO, was
appointed task manager for Chapter I. The completed report is to be
considered by CSD in February 1997 before presentation to the
Special Session of the UN General Assembly on the follow-up to
UNCED in June 1997.
Each chapter of the necessarily short, formal report to the General
Assembly is based on a background document which gives fuller
details of the analyses carried out. These background papers and
other reports commissioned for the assessment will be published in a
uniform series and will form a comprehensive, authoritative account of
the present state of knowledge on the world's water resources. The

background paper to Chapter I is a new analysis of world water
resources and their use prepared by Prof. I. Shiklomanovand his
collaborators at the State Hydrological Institute, St Petersburg, Russian
Federation.
A major difficulty in carrying out the assessment has been the lack
of readily accessible, reliable data on the water resources of different
countries. The situation as regards data on water quality and on the
use made of water is even worse. A major recommendation of the
report is for the enhancement of the water resources assessment
capabilities of national Hydrological Services. As a contribution to
this, WMO and UNESCO have undertaken a revision of their joint
publication Water resources assessment - handbook for review of
national capabilities and prepared a brochure entitled The world's
water: is there enough? which will be launched during the first World
Water Forum and the World Day for Water celebration to be held in
Marrakech, Morocco, in March 1997.
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GLOBAL CLIMATE OBSERVING SYSTEM (GCOS)
The prospect of global climate change resulting from increasing
concentrations of greenhouse gases has become a major international
concern. Recent progress in climate prediction suggests that many
sectors of society would greatly benefit from the regular provision of
climate forecasts and outlooks. Thus, issues concerning climate
change and climate variability are not solely of scientific interest, but
rather they have significant economic and social consequences.
However, addressing such issues effectively requires a major investment in observations, analyses and modelling to extract and provide
useful information to guide policy- and decision-makers. The Global
Climate Observing System was established to ensure the acquisition of
the diverse observations required.
The detailed scientific plans for GCOS take into account the
requirements of users/participants, the contributions of existing
research and operational programmes and data systems, and the
participation of both international and national organizations. Their
scope includes atmospheric, oceanic, terrestrial, cryospheric, hydrospheric and ecosystem processes. With the detailed planning almost
completed in 1995, GCOS entered a new phase in 1996, that of implementation. The initial activities of GCOS have already contributed to
improved seasonal and inter-annual predictions of climate. It is
expected that, as GCOS continues to yield results, countries will feel
the benefits not only from improved climate predictions but also in
planning for sustainable development and in assessing the impacts of
climate change on both agricultural and natural ecosystems.
The GCOS Upper-air Network (GUAN) was successfully set up in
1996. The GUAN sites were selected from the World Weather Watch
Global Observing System on the basis of performance records and
quality of information. Planning of the GCOS surface network of
approximately 800 stations is under way. A joint CCI/CBS expert

meeting on the GCOS surface network, proposed stations for inclusion
in the network and made recommendations for consideration by the
CBS Working Group on Observations and , subsequently, by WMO
Members. It is expected that this network will be in place by the end
of 1997.
Development of overall strategies for observations of the Earth
system have received considerable attention over the last two years.
Most attention has been paid to space-based observations, but of
comparable importance is the wide variety of in situ observations made
at the surface of the Earth. A meeting of experts examined the requirements of GCOS, GOOS and GTOS and identified which of those
requirements can be met by in situ observations. They also identified
key action needed to remedy deficiencies in current systems. As a
result of the meeting, GCOS will be able to begin to implement the
required in situ observations.

• The initiation of four special
reports on: aviation and the global
atmosphere; emission scenarios;
regional impacts of climate
change; and technical and
methodological aspects of technology transfer. The special reports
will be subject to the full IPCC
review procedures and in some
cases the peer and government
reviews will be concurrent rather
than sequential.
New chairman for IPCC

At its twelfth session, the IPCC
elected, by acclamation, Dr Robert T.
Watson of the USA as its future
chairman. The current chairman,
Professor Bert Bolin of Sweden, who
has served the panel since it was
formed in 1988 , will continue in
office until the end of the thirteenth
session of the panel (September
1997) at which time Dr Watson will
assume the office.
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Not as warm as 1995
While, in some parts of the world,
1996 was one of the coldest years in
r ecent decades; overall it was the
eighteenth consecutive year with a
positive mean surface temperature
anomaly, which was the eighth highest value since records began in
1860 . The 1996 estimated global
mean surface temperature was
0.22°C above the 1961-1990 baseperiod a verage compared to the
r ecord anomaly of 0.38°C in 1995.
In the southern hemisphere, the
1996 surface t emper ature anomaly
of 0.21°C was the same as in 1995.
In the northern hemisphere, however, the anomaly of 0.23 °C was
considerably cooler than the 0.54°C

WMO ANNUAL REPORT 1996

record anomaly in 1995. Largescale wind patterns in the northern
hemisphere and a weak tendency to
cool, La Nina conditions in the
eastern tropical Pacific (as illus trated in the graphic below) exerted
an important cooling influence in
1996.
Cooler-than -normal conditions
prevailed over much of the land
areas in the northern hemisphere
and warmer-than-normal conditions
predominated over the oceans : It
was a cold winter and spring over
much of Europe and western Russia,
Canada and the northern USA.
However, these feature s were compensated by t he warmth over eastern Siberia, northern Africa, and the
oceans.

WMO ANNUAL REPORT 1996

La Nina conditions prevail
Mature cold episode , or La Nina ,
conditions developed in 1995 and
continued until April 1996 . This
state of the ENSO is characterized
by colder-than-normal equatorial
water in the eastern Pacific Ocean
and enhanced rainfall over warmerthan -normal water in t he West
Pacific. Cold episodes are also characterized by stronger-than-normal
easterly trade winds to the east of
the international date line. The
oceanic and atmospheric conditions
moderated considerably during May
1996 but a weak, cold-episode-like
s ea-surface temperature patter n
continued to diminish more slowly
and persisted until the end of the

SUl1ace temperature anomalies (OC) for January- December 1996. The analysis is based on at least eight months of data for each grid square.
Areas with insufficient data are blank. Anomalies are departures from the 1961-1991 base-period means (Hadley Centre, Meteorological Office
and Climatic Research Unit, University of East Anglia, UK)
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year. Rainfall patterns typically
identified with cold episodes, e.g.
above-normal rainfall in the Indian
and Australian monsoons, were
experienced over several regions of
the globe.

Increased stratospheric ozone
depletion over the northern
hemisphere
Significant ozone depletion was
observed in measurements of the
total column concentrations over the
middle and polar latitudes of the
northern hemisphere in 1996. The
ozone deficiencies were greatest
during the period from mid-January
to, and including most of, March.
Measured ozone concentration
values below 250 m atm cm were
recorded on many days which
contributed to monthly mean values
being more than 20-30 per cent less
than those during the 1957-1979
base period. The polar stratospheric
circulation vortex with its cold lower
stratospheric temperatures (12-15°C
below normal) was dominant over
the same region at this time.
Temperatures below -78 °C are
known to facilitate the generation of
polar stratospheric clouds which, in
the presence of human-derived

halogenated compounds combined
with the seasonal increase in solar
radiation, can cause severe ozone
destruction.
Over the Antarctic, the "ozone
hole" phenomenon of the austral
spring of 1996, was generally comparable with the events of the past
four years, although a new record
was set in its longevity.

Above-average snow cover over
the northern hemisphere
The 1996 annual average snow-cover
area (25.3 million lun2 ) in the northern hemisphere was above the
median for the first time since 1985.
The 1996 snow cover ranked as the
fifth snowiest in the 24 years of the
satellite record. While 1985 was
ranked second in this record, the
upper ranks are dominated by the
snowy 1970s (1978 - first, 1977 third, and 1973 - fourth). The 1996
record is primarily a reflection of the
above-average snow cover in the
spring (March-May) and autumn
(September-November). Aboveaverage hemispheric snow cover was
also observed in January 1996, while
all other months of the past year
experienced below-average snow
cover in the hemispheric mean.

Around the world
Contrasting precipitation regimes: dry
over Europe and wet in northern Africa
and the Middle East

It was an extremely dry year from the
UK across central Europe to Russia.
In Belgium, the period from July
1995 to July 1996 was the driest since
regular observations began in 1833.
For England and Wales, it was the
third driest year since records began
in 1766. In sharp contrast to this
dryness, the south-west parts of
Europe and north-west Africa
received copious quantities of rain
which brought much-needed reliefto
a region that had been plagued by
extreme dryness for the previous six
years. During the wet season, winter
precipitation amounts were more
than double the normal annual
amounts at several locations. For
example, Malaga, Spain, recorded
1 155 mm of rain and Casablanca,
Morocco, received 1168 mm compared to normal annual values of 583
mm and 523 mm, respectively.
Despite the benefits of heavy rainfall
to this drought-prone region, excessive rainfall also resulted in some
deaths and disruption due to local
flooding.
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Valley. The flooding was exacerbated
by the arrival of typhoon H erb in
early August, which brought excessive rains as it pushed into Fujian.
Renewed flooding occurred on the
Yangtze River as a result of exceptional post-rainy season rains in
early November.
During the period 10 August to
23 November, more than 500 mm of
rain fell on much of Thailand, the
Lao People's Democratic Republic,
Viet Nam and south-central China,
with most stations in Viet Nam
reporting 1 030- 2 340 mm of rain
which was up to 610 mm above
normal. Media reports indicated that
the Mekong River delta remained
flooded for much of October and
ea rly November and many lives
were lost.

February to April rainfall totals
were nearly double the normal in
eastern Ethiopia, southern Kenya,
southern Uganda and northern
Tanzania. In the Middle East, exceptional rainfall totals of 50-300 mm
(3-7 times the normal amount) fell
during this period in north-eastern
Saudi Arabia, the United Arab
Emirates and in the north-central
and east-central areas of the Islamic
Republic of Iran.
Devastating floods in China and southeastern Asia

Spring and summer floods, the worst
in 50 years at some locations,
resulted in widespread damage
across China, including more than
1 000 deaths along with injury and
property damage affecting at least
20 million people. Inundating totals
of 1 050- 1 370 mm of rain fell on
southern Anhui and adjacent areas
during the 73-day period ending on
3 August, while totals of 500-1 000
mm were recorded at most other
locations across the Yangtze River

Wet in northern and central South
America

For the year as a whole, 1 500-2 140
mm (250-695 mm above normal) of
precipitation fell in north-eastern
Argentina, eastern and southern

Paraguay and in southern Brazil.
Other areas also reported wellabove-normal annual precipitation
with some of the departures from
normal being: +250-350 mm in eastcentral Argentina; +235-355 in
northern Brazil; +255-615 mm in
central and lower northern Peru ;
+130-535 mm in Sao Paulo and
Espirito Santo states in southeastern Brazil and +275-335 mm in
isolated spots across the northeastern half of Bolivia. During the
48-day period ending on 18 October,
625-890 mm (110-400 mm above
normal) of rain inundated isolated
sites in Colombia,
Flooding in north-western USA,
drought in the south-west

Both the 1995-1996 wet season
(October-April) and the first three
months ofthe 1996--1997 wet season
featured significantly above-normal
precipitation from parts of central
California northward into southern
British Columbia. The 1996 annual
precipitation totals were in the range
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Annual anomalous precipitation (mm) for 1996, Anomalies are departures from the 1979-1995 base-period means. Data were obtained from a
merge of raingauge observations and satellite-derived preCipitation estimates using techniques by Xie and Arkin (Climate Prediction Center,
NOAA, USA)
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Exceptional cold and snowy
weather affected much of So uth
Africa from 5 to 10 July. Temperatures dropp ed well below freezing
with lows down to - lOoC. Snow fell
over large parts of the country, with
some areas receiving their largest
single-storm totals in 60 years.
Heavy rains in parts of Australia and
New Zealand
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Warming trend in annual temperature anomalies, with respect to 1961-1990 in the Antarctic
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of 125-250 per cent of normal with
several single-year records reported
(e.g. 3 117 mm at Tillamook, Oregon).
The wet weather caused several
episodes of local flooding and , in
southern British Columbia, there
were ava lanches and structural
collapses due to heavy December
snowfalls.
During the period from October
1995 to May 1996, precipitation
totals were the lowest in just over
100 years ofrecord in Oklahoma and
the second lowest in Texas and
Arizona. The intensity of the drought
in south-western USA severely
affected the winter wheat crop and
engendered prime wildfire conditions. By 1 September, 22 945 lun2 of
forests had been consumed by wildfire across continental USA, which
was the greatest amount in the 19year record. Record heat was
another factor contributing to the
forest fires. It was the warmest year
in California since records began in
1895, the second warmest in Nevada
and the third warmest in both
Arizona and New Mexico.

central Appalachians. The northeast recorded its second wettest
June-July period in 102 years. The
area affected by heavy rains also
extended into the lower Great Lakes
region and further north-east, in the
Saguenay region of Quebec, heavy
rains caused devastating flooding in
July. This rainfall anomaly in
Canada, combined with heavy rains
in central Alberta and southern
Britis h Columbia, contributed to
1996 being the wettest year in the
country in the 49-year period since
comparable precipitation records
began in 1948. An active hurricane
season followed, which had devastating effects on parts of south-eastern
USA.

Annual rainfall totals of 2075-2 535
mm (285-46 0 mm above normal)
were measured in parts of the Cape
York Peninsula while departures of
+110-290 mm accumulated across
north-western Northern Territory
and
north-eastern
Western
Australia. Excessive rains, causing
localized flooding fell in northeastern New South Wales and southeastern Queensla nd during April
and May at a time when the rainy
season normally expires. Tvvo-month
departures from normal varied
between +345 and 520 mm.
New Zealand experienced very
wet weather in the AugustNovember period with at least 300
mm of precipitation falling on most
of the country. Up to 1 665 mm were
measured in parts of western South
Island and annual totals reached as
high as 3 200-3 870 mm (5 15-740
mm above normal).

Record snowfalls in eastern USA and in
South Africa

One of the h eaviest snowfalls ever
buried much of the mid-Atlantic and
lower north-eastern parts of the USA
in early January. Many areas
received more than 50 cm of snow.
Measured totals topped 75 cm at
Philadelphia, establishing a singlestorm record. Most areas from
Heavy summer ra ins in eastern North
Washington, DC, north-eastward to
America
Rhode Island reported one ofthe five
From late April to the end of July, biggest snowfalls of all time, forcing
persistently above-normal precipita- most airports to close and making
tion was observed from the central other modes oftransportation virtuplains of the USA eastward across ally impossible. The snow depth at
the the middle Mississippi and Ohio Boston topped 76 cm for the first
Valleys to the south ern and east- time in the city's history.
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WMO's own Plan of Action in
support of IDNDR includes regular
projects under the Organization's
scientific and technical programmes
and four special demonstration
projects implemented by WMO.
One of the special projects - the
Tropical Cyclone Warning System
for the South-West Indian Ocean was nearing completion at the end of
1996. The principal ongoing items
are the completion of long-term
training and monitoring equipment
performance in relation to manufacturers' guarantees.
A major focus was on the application of meteorological satellite and
microcomputer technology, the
transfer of scientific knowledge and
human resources development.
Modern equipment and facilities,
most of which had been field tested
or specially adapted for use in the
region, were installed and proved
their worth during the 1996 cyclone
season, when:
• Comores alerted the population
adequately in spite of the irregular track of depression Dolores;
• Madagascar successfully indicated the landfall of cyclones
Bonita and Edwige;
• Mauritius and Reunion obtained
compatible positions as regards
the evolution of Bonita, Edwige
and Flossy; and
• Seychelles provided its population
with early warning of severe
flooding.
The project fully achieved its
objective, by substantially upgrading
the tropical cyclone warning system
in the region and strengthening the
capabilities of the national Meteorological Services.
Measures related to preparedness
and response to warnings also
received attention. The project was
fully coordinated with the activities
of the WMO RA I Tropical Cyclone
Committee for the South-West
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Early warnings are helping to reduce loss of life and property damage caused by natural disasters,
strong winds however wreak havoc with trees and natural vegetation (Le Mauricien)

Indian Ocean and the RSMC La
Reunion-Tropical Cyclone Centre
which has a central role. The major
resources for the project were
provided by the governments themselves and the European DevelopmentFund.
Information on the System of
Technology Exchange for Natural
Disasters, another special WMO
project, is now available on WMO's
home page on the Internet.
In its capacity as co-task manager,
WMO worked closely with the
IDNDR Secretariat on the preparation of a document on natural and
environmental disasters. It was
considered by the fourth session of
the Commission on Sustainable
Development (April 1996) and forwarded with recommendations to
the UN General Assembly (UNGA)
which, in turn, adopted a resolution
on enhancing the capability of small
island developing states with respect
to disaster management and their
participation in the preparation of a
strategy for disaster reduction into
the twenty-first century.
In December 1995, the UNGA
drew attention to the need fo r an

effective international mechanism on
early warning and for increased
assistance in this area. Follow-up
action in 1996 resulted in the establishment of five working groups to
study different aspects of these
matters. WMO will convene the
Working Group on Early Warning of
Hydrometeorological Hazards. The
reports ofthe working groups will be
compiled into a comprehensive
report on all aspects of early warning
systems. It will be reviewed by the
General Assembly and used as background for an international conference sponsored by Germany as part
ofthe closing process ofthe Decade.
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Basic systems
The WMO "basic systems" comprise
the worldwide observing and
telecommunication networks , the
global data-processing system and
an integrating data management
function . Together they form the
foundation of the World Weather
Watch (WWW) - the global system
for the collection, analysis and
dissemination of meteorological
information which is required by
national Meteorological Services to
fulfil their scientific and service
functions. The WWW provides the
necessary support to all WMO
programmes, including those canied
out with other sponsors. The body
within WMO responsible for the
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planning, development and co ordination of these matters is the
Commission for Basic Systems
(CBS) (see box on p. 19).
Regional aspects of the WWW are
the responsibility of the Working
Groups on Planning and Implementation of the WWW established
by each Region - the RA I and
RA IV groups met in 1996.

1 000 stations, selected from the
10000 in the surface observing network of the GOS , to serve as the
Global Climate Observing System
surface network. Also in the context
of WWW support to other programmes, CBS agreed on arrangements to meet the observational
requirements for environmental
emergency response activities such
as those following nuclear accidents.
Global Observing System (GOS)
Critical components of the GOS
The growing requirements for are the regional basic synoptic
observational data for numerical networks of upper-air and surface
weather prediction and for climate stations, the implementation of
monitoring and research have which has remained almost static
received considerable attention in over the past few years. Particular
recent years, and one of the major problems have been encountered in
achievements of 1996 was the design maintaining the upper-air stations
of a worldwide network of some and this has been exacerbated by the
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Non-Omega-based stations
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impending closure of the OMEGA
radio-navigation system on which
about 20 per cent of the stations (see
graphic on previous page) depend for
the measurement of upper winds.
Much effort h as been devoted to finding alternative solutions such as the
u se of th e s p a ce-ba se d Global
Pos itioning System or r adiotheo dolites, but there a re a ttendant
financi al or technical difficulties to
be overcome.

Substantial improvements were
achieved in other components of the
Gas . There ha s been a steady
increase in the deployment of drifting and moored buoys and fixed
platforms, with s ome 600 of the
former and 100 of the latter transmitting reports on the Global
Telecommunication System. Rapid
progress was also made in the implementation of automated observing
and reporting systems on board

SELECTED WORLD WEATHER WATCH PROGRAMME
MEETINGS
Date and place

Title

5-8 March
Toulouse, France

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

25-27 March
Norwich, UK

Expert Meeting on GCOS Surface Network

15-19 April
Geneva

CBS Working Group on Satellites

22-27 April
San Juan, Porto Rico

Working Group on Planning and Implementation of the WW'N
in Region IV

23-26 April
Geneva

CBS Working Group on Data Management - Subgroup on Data
Representation and Codes

29 April-2 May
Geneva

Expert Meeting on WW'N Data Management

20-23 May
Nairobi, Kenya

Implementation Coordination Meeting on the GTS in Region I

24-26 June
Geneva

CBS Advisory Working Group

8-12 July
Geneva

CBS Working Group on Telecommunications - Study Group on
Operational Matters

27-29 August
Toulouse, France

Coordinating Group for the COSNA

2-6 September
Nairobi, Kenya

Working Group on Planning and Implementation of the WW'N
in Region I

30 Sept.-4 Oct.
Toulouse, France

RA VISteering Group on the RMDCN

7 October
Geneva

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

21-24 October
Geneva

Expert Meeting on Telecommunications Arrangements in
Antarctica

28 Oct.-7 Nov.
Cairo, Egypt

Commission for Basic Systems - eleventh session

9-13 December
Geneva

Expert meeting on the use ofTCP/lP protocols on the GTS

NOTE: Training events are listed on pp. 39 and 40.
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aircraft, r esulting in a continued
increase in the number and accuracy
of aircraft observations. One of the
main challenges facing CBS is the
optimization of various mixes of
observing m ethods and techniques,
including satellites, in the composite
observing syst em particularly in the
light of the increasing pressures to
reduce cos ts and to ensure the
compatibility of data from different
sources.

Global Telecommunication
System (GTS)
In 1996, attention was given to the
development of improved operational
anangements and procedures for the
routeing of GTS traffic, the format of
messages and GTS monitoring, all of
which were approved by CBS-XI. A
coordination meeting on the Global
Telecommunication System in Africa
reviewed the steady progress made
in upgrading low-speed circuits,
implementing satellite/cable-based
circuits and in introducing mediumto-high data-signalling rates and
digital circuits. In North and Central
America and the Caribbean, the new
Regional Meteorological Telecommunication Network based on
two-way multi-point telecommunication s ervices via an INTELSAT
satellite reached its full operational
status and replaced the previous
network.
The benefits of the n ew data communication services and advanced
data-communication protocols are
now becoming apparent. The use of
the TCP/IP (Transmission Control
Proto col/Internet Protocol) to
increase GTS efficiency and flexibility was tested and plans are under
way for its introduction operation ally. A n ew Regional Met eorological Telecommunication Network
for Europe, based on value-addedn etwork (VAN) services, enter ed its
planning phase. The availability of
cos t-effective, high -performance
hardware and s oftware sys tem s,
running under UNIX for handling
and switching GTS messages , has
greatly facilitated the automation of
many meteorological telecommunication centres (RTHs and NMCs), and
continues to be a k ey ele ment in
upgrading the GTS.

ELEVENTH SESSION OF THE COMMISSION FOR BASIC SYSTEMS (CBS)
The eleventh session of the Commission for Basic Systems took place
in Cairo, Egypt, from 28 October to 7 November 1996.
In all, the session adopted eight recommendations, mostly relating
to the operational procedures of the main components of the W'NW.
They will be submitted to the Executive Council for approval in 1997.
Two of the most important issues examined by the Commission were,
firstly, the actual and potential use of Internet for the exchange of
meteorological information and the impact of such arrangements on
the operation of national Meteorological Services, and, secondly, with a
view to achieving greater efficiency, the working methods and structure
of CBS. Two ad hoc groups were established to study these issues in
detail. The Commission also considered and made proposals on how
best to compile and make available to Members all the information
received about the implementation by each country of the new WMO
policy and practice for the international exchange of meteorological
data and products.

The allocation of radio frequencies
for meteorological activities, both
operational and research, remained
of crucial importance and is kept
under continuous review by WMO,
particularly in view of the threat
posed by the development of other
radio-communication services.

Global Data-processing System
(GDPS)
Activities in 1996 placed emphasis on
the optimum distribution of GDPS
resources, the future of Local Area
Models versus Variable Resolution
Models, computer hardware and the
best use of computer resources in
general. CBS adopted recommendations, concerning the implementation
of the Global Data-processing
System, which dealt with the
enhancement of services of GDPS
centres in response to new requirements and improved capabilities
related to extended- and long-range
weather forecasts; procedures for the
provision of services to UN humanitarian missions; the designation of
new Regional Specialized Meteorological Centres (RSMCs); and the
improvement of operational analysis
and forecasting activities through the
organization of regional training
seminars on data processing and use
of GDPS products.
World Meteorological Centres,
Regional Specialized Meteorological
Centres and centres s uch as the
African Centre of Meteorological

Other issues on which the Commission developed proposals
included the likely impact of the closure of the OMEGA radio-navigation
system on the GOS upper-air network, the possible use of ICAO's
satellite-based distribution system for W'NW data exchange and the
continuing threat to radio frequencies allocated for meteorological
activities.
Mr S. Mildner (Germany) and Mr A. B. Love (Australia) were elected
president and vice-president of CBS, respectively, for the next four-year
term.

Applications for Development, the
ASEAN Specialized Meteorological
Centre and the Drought Monitoring
Centres in Africa continued to
improve their forecasting system s
and computer facilities . The programme activities at the centres
have been, or are being, adjusted to
address requirements for the
preparation of specialized products
such as climate-related diagnoses,
multi-season prediction of climate
anomalies, long-range forecasts and
tailored products for environmental
quality monitoring.
A Regional Training Seminar on
the Use of GDPS Products and
Presentation of Forecasts to the
Public, was held in Seoul, Republic
of Korea, from 22 to 29 October 1996.
The main purpose of the seminar
was to update and widen the knowledge of meteorologists responsible
for forecasting to ensure the optimal
use of numerical weather prediction
products issued by advanced GDPS
centres and to promote effective
modern methods for the presentation
of forecasts and warnings to the
public.

WWW Data Management,
including codes
The trials of the Distributed
Databases (D DB s) concept that
began in 1995 have been expanded
by increasing the number of participating WWW and other data centres
that operate file transfer protocol

(FTP) servers to meet ad hoc
requests for data files. The WMO
Secretariat has also contributed
through its Internet server by providing FI'P and World Wide Web services, including pointers to other
DDB servers, as well as referral
information on the World Weather
Watch. The trials will provide a
better understanding of Members'
requirements for ad hoc data access
and point the way to operational
solutions for the planned improvements ofthe Global Telecommunication System.
Following a request by the
Executive Council, the Commission
for Basic Systems has embarked on
a comprehensive study ofthe impact
of the Internet on NMHSs and on
the question of data and products
exchange through the Internet ,
including all possible ramifications,
in the context of the new WMO
policy for the international exchange
of data and products. In a first step,
an investigation was carried out on
meteorological data posted on the
Internet, primarily the World Wide
Web. A technical survey will follow
and Members' views on this subject
will be solicited.
Twelfth Congress agreed to accelerate development of an integrated
WMO data management system.
The CBS Working Group on Data
Management has acted as the focal
point for identifying the data management requirements of other

19

WMO ANNUAL REPORT 1996

WMO ANNUAL REPORT 1996

WMO ANNUAL REPORT 1996

Instruments and Methods of
Observation Programme
Among the ongoing activities to
increase the quality of observational
data is the determination of the
characteristics of instruments and
equipment by intercomparisons
when no suitable calibration standards are available . The International Organizing Committee for the
WMO Solid Precipitation Measurement Intercomparison concluded the
seven-year project when, at its final
session, it agreed on the contents of
the final report which will be published by WMO. The main conclusions and recommendations relate to
Participants in the Training Workshop for RA V Instrument Specialists (May 1996) leam how to mainthe
determination and correction of
tain hygrographs (WMO/Schulze)
wind-related errors in precipitation
WMO and related international WWW System Support Activity
measurements, and on a reference
programmes . Work, involving all
method of solid precipitation
technical commissions, has pro- Through the System Support Activ- measurement to calibrate any type
gressed and CBS has agreed on a ity, Members, especially developing of precipitation gauge including
structure and a timetable for the countries, continued to receive automatic gauges. The project will
development of a WMO Guide on advice and assistance in identifying also generate a complete solid
Data Management.
deficiencies and resolving problems precipitation data set for research
to achieve a more effective operation purposes.
Data representation forms
of the WWW. Assistance and promoA Radiosonde Humidity Sensor
Continuing to develop data represen- tional support were given to: RSMC Intercomparison, carried out in a
tation formats offering universality, Nairobi, Kenya, to strengthen its laboratory and a field experiment,
flexibility and compressibility, WMO functions as a monitoring centre; provided specific information on the
has expanded the binary code format ACMAD to develop an implementa- stability and accuracy of these
BUFR to meet new requirements such tion plan for a demonstration project; sensors. The results ofthe intercomas the representation of European a project to implement full Internet parison will be published in 1997.
Research Satellite data, sea wave connections in some centres in
At a meeting in November 1996,
information and significant features Africa; the implementation of a pro- the Advisory Working Group of the
for aviation (such as jet streams , ject to support training in satellite Commission for Instruments and
turbulence areas , storms, icing, meteorology in Africa; and to Methods of Observation (CIMO)
active volcanos). Adjustments have strengthening WWW operational considered, among other matters,
been developed for improving the components in all WMO Regions issues relating to capacity building
representation in BUFR of aeronauti- with the help of visiting experts. in the field of instruments and
cal, satellite, ozone, drifting buoy, Meetings were also organized to methods of observation, measures
and tide gauge data. Development of support cooperative programmes for improving both surface and
a new edition ofGRIB (binary gridded between Members for the manage- upper-air observations, and preparadata r epresentation) has continued ment and operation of elements of tions for the eleventh session of
to meet the needs of data-processing the GOS.
CIMO and the conjoint technical
centres for easy recognition of all
conference, which will take place
Operational Information Service
types of data objects.
in 1998.
The definition of the flexible Improved procedures and streamA Regional Training Workshop for
character code form CREX has lined work mechanisms have been Instrument Specialists from RA V
further progressed. CREX will allow introduced to increase the effective- was held in Melbourne, Australia,
the exchange of data types which ness and efficiency of the Opera- from 6 to 10 May 1996. It provided
cannot be transmitted with binary tional Information Service that the 12 participants from ten coundata representation because suit- generates and publishes referral tries in the South-West Pacific region
able telecommunications or data- information on the WWW opera- with a theoretical knowledge of
processing facilities are not avail- tions. Efforts are being made to meteorological measurements and
able . Successful experimental increase the use of diskettes and the practical training in the operation,
transmissions of CREX data in real Internet to reduce costs of printed maintenance and calibration of
time have been carried out.
editions and mailing.
instruments.
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Satellite activities
The satellites ofthe space-based subsystem of the Global Observing
System, both polar-orbiting and
geostationary, continued to provide
valuable imagery, soundings, data
collection and data distribution
services. During 1996, the spacebased constellation comprised
GOES-8, GOES-9 , GMS-5, GOMS
N-1, METEOSAT-5, NOAA-12,
NOAA-14, METEOR 2-20, METEOR
2-21, and METEOR 3-5.
The Russian Federation GOMS
N-1 became operational in June
1996 when its WEFAX service
started broadcasting imagery available from the infrared sensor on
board the spacecraft. The Russian
Federation has plans for two more
geostationary satellites in this series.
No new polar-orbiting satellites were
launched in 1996, but NOAA-12
(morning) and 14 (afternoon) and
METEOR 2-20, 2-21 and 3-5 continued providing imagery, sounding and
data collection services. The present
polar-orbiting satellites have operated longer than expected and
therefore the launch of the NOAA-K
has been postponed from 1996 until
early 1997. NOAA-K will be the first
NOAA spacecraft to carry the
Advanced Microwave Sounding Unit
(AMSU) which replaces both the
Microwave and the Stratospheric
Sounding Units.
The year also saw the further
elaboration of the contingency planning by satellite operators that had
been agreed upon at the twentyfourth session of the Coordination
Group for Meteorological Satellites.
Another noteworthy development
was the co-sponsorship of the
RMTCs in Niamey and Nairobi by
EUMETSAT. Over twenty RA I
meteorologists participated in the
first co -s ponsored event at the
RMTC in Niamey; the lecturers were
provided by Meteo-France . To further
the new WMO Strategy for
Education and Training in Satellite
Matters in RAs III and IV, the USA
announced a new project to be implemented by NESDIS and components
of the Cooperative Institute for
Research in the Atmosphere (CIRA)
at Colorado State University and of

•

, )

\

,

~

'J

•

-

~

~

' .

j

-!.

•

'.,"'~ ).:,~":-o:.'

WMO ANNUAL REPORT 1996

the Cooperative Institute for
Meteorological Satellite Studies
(CIMSS) at the University of
Wisconsin. Under the project
Regional and Mesoscale Meteorology
Advanced Meteorological Satellite
Development Interpretation System
units will be located in Costa Rica
and Barbados to facilitate research
and training using GOES data. The
two sites will receive digital GOES
data through the Internet and will
communicate with CIRA and CIMSS
via a bulletin-board system to be
established by the Cooperative Programme for Operational Meteorology, Education, and Training. It is
expected that personnel from Costa
Rica and Barbados will receive training in the USA on the operation and
maintenance of the system. They
will have the opportunity to familiarize themselves on the use of GOES
data and, as necessary, USA experts
will travel to Costa Rica and
Barbados to provide on-site training.

Tropical Cyclone Programme
(TCP)
In 1996, each of the five regional
tropical cyclone bodies revised or
updated its operational plan/manual.
These plans, which record the
agreed-upon cooperative and coordinated sharing of responsibilities for
tropical cyclone detection, monitoring, forecasting and warning, revolve
around an RSMC with activity
specialization in tropical cyclones.
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Each of the RSMC s, i.e. in Miami,
Nadi, New Delhi, Reunion and 'Thkyo
strengthened their facilitie s and
services to their respective regions.
Progress was made in the implementation of the coordinated plans ,
formulated and monitored by the
regional bodies, for future development of s ervices by the national
Meteorological and Hydrological
Services and the national agencies
involved in disaster prevention and
preparedness. In the field of meteorology, some emphasis has been
given to the establishment of satellite ground reception stations at
National Meteorological Centres
particularly in view of their important role in detecting and tracking
tropical cyclones.
In response to the needs of
Members and requests by Twelfth
Congress and the Executive Council
for the development of human
resources, emphasis was placed on
the training of personnel. Training
events were organized for participants from all regions prone to
tropical cyclones, in support of the
goals of the IDNDR.
The seventh biennial global
Training Course on Tropical
Meteorology and Tropical Cyclone
Forecasting (held in Miami and
Tallahassee, USA, from 18 March to
24 May), organized by Florida
International University, Florida
State University and NOAA in cooperation with WMO, provided

Bonita
5 January 1996

_ MAU RITIU S

km/h
•
•

Tropical depression
Moderate tropical depression
6. Severe tropical depression

<61
61- 87
88-117

A Tropica l cyclone 118-167
•

Intense tropical cyclone

168-212

A tropical cyclone/depression is tracked, for the first time, entirely across Africa: track of
Bonita from 5 to 19 January 1996 (daily positions at 1200 UTe); for comparison the track of
Emilie in 1977 is also shown
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training for professional meteorologists from 23 Members in Regions
I, II, IV and V. In response to the
encouragement of the Executive
Council to provide more training
opportunities for female meteorologists, seven of the trainees were
women.
A Seminar on Meteorological and
Hydrological Risk Assessment,
organized in conjunction with, and
as part of, the twenty-third session
of the WMO/ESCAP Panel on
Tropical Cyclones, took place in New
Delhi, India (16-19 March) and was
attended by 45 participants fi'om the
Bay of Bengal, the Arabian Sea and
western North Pacific regions. It
provided a forum for training and
the exchange of information aimed
at improving the mitigation of disasters caused by tropical cyclones. The
proceedings of the seminar have
been published in the TCP series
and are being used as training and
guidance material in other regions.
Forty-four participants , from
countries in the South-West Indian
Ocean region, attended the Workshop on Tropical Cyclone Disaster
Prevention , Preparedness and
Mitigation, which took place in
Mahe, Seychelles (2-5 September)
within the context of the Sustainable
Development of Small Island
Developing States.
In cooperation with WMO,
Australia organized the second
Southern Hemisphere Training
Course on Tropical Cyclones in
Melbourne during September. In
addition to meteorologists from the
Tropical Cyclone Warning Centres in
the host country, eight tropical
cyclone forecasters from countries in
the South Pacific, and South-East
and South-West Indian Ocean areas
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SELECTED TROPICAL CYCLONE PROGRAMME MEETINGS
Date and place

Title

12-19 March
New Delhi, India

WMO/ESCAP Panel on Tropical Cyclones - twenty-third session

26 April-1 May
2-3 May
San Juan, Puerto Rico

RA IV Hurricane Committee - eighteenth session; and
USA Hurricane Conference (Caribbean Segment) (co-sponsored
byWMO)

9-16 October
Honolulu, USA

RA V Tropical Cyclone Committee for the South Pacific and SouthEast Indian Ocean - sixth session

13-19 November
20-22 November
Miami, USA

Second TCP RSMCs Technical Coordination Meeting; and
Meeting of Experts on TCP Sub-project No. 19

were trained in the use of modern
techniques in tropical cyclone detection, monitoring, forecasting and
warning. A Public Weather Services
(PWS) programme workshop was
held immediately after the course
for the benefit of seven of the forecasters from developing countries.
Another PWS workshop was held in
Honolulu, USA, in conjunction with,
and as part of, the sixth session of
the RA V Tropical Cyclone Committee for the South Pacific and
South-East Indian Ocean. The large
number of participating scientists
and operational personnel included
specialists in tropical cyclone forecasting, storm surge modelling, and
oceanography as well as disaster
management.

Environmental emergency
response
The main activities in 1996 covered
the development of principles for
environmental emergency response
exercises, the designation of additional RSMCs and participation in
inter-agency coordination meetings.

On the basis of conclusions of a CBS
Expert Meeting on Environmental
Emergency Response (EER) Activities (December 1995 ), CBS-XI
adopted recommendations on:
• Updating current global and
regional arrangements for the
provision of EER services and
related procedures in the light of
the results of exercises and the
experience gained by Membersl
Centres;
• Coordination in the provision
EER services within countries
between the operational National
Meteorological Centre contact and
the official IAEA national contact.
The transfer of know-how from
RSMCs to NMSs was tackled
through a WMO Regional Training
Seminar on Environmental Emergency Response , held in Toulouse ,
France (23-27 September). Preliminary consultations were conducted
by Members operating RSMCs on
requirements for monitoring and
verification related to the envisaged
Comprehensive Test Ban Treaty
(CTBT).

Coordination of the World
Climate Programme
The steps taken to implement the
Climate Agenda are described on p. 5.

World Climate Data and
Monitoring Programme (WCDMP)
Clim ate Change Detect ion (CCD)

The CCI Working Group on Climate
Change Detection met in Geneva
with GCOS and CLIVAR representatives. It agreed to transform the
group into a joint CCl/CLIVAR body
and recommended the establishment
of a task force to develop indices for
the detection of climate change. The
group reviewed: the WMO statement
on the status of the global climate in
1995 , published subsequently as
WMO-No. 838; and the progress
made towards establishing a GCOS
surface network, primarily intended
for the monitoring of global surface
temperatures.
At a subsequent meeting, held
in Norwich, UK, CCI/CBS experts
developed a computerized algorithm
to select enough land stations to
ensure a distribution of one station
for every 250 000 km 2 with a few
extra in areas with significant topographic features . The result was an
initial specification of 1 000 possible
GCOS stations and a technical
description ofthe procedures used.
Climate System Monitoring (CSM)

In an effort to reduce production and
distribution costs, the CSM Bulletins
are being distributed on a quarterly
basis by surface mail. Most of the
products published are routinely
available in colour on the World
Wide Web for those wishing to
receive more timely information.
A small group of experts met in
Buenos Aires, Argentina, to review
the progress of experiments to
improve the completeness ofCLlMAT

WORLD CLIMATE PROGRAMME MEETINGS
Date and place

Title

26 Feb.-1 March
Geneva

CCI Working Group on Climate Change Detection - third session

25- 27 March
Norwich, UK

CCI/CBS Meeting of Experts on GCOS Surface Network

9-12 April
Buenos Aires, Argentina

Regional Meeting of Experts on the Exchange of Climate
Data and Products

6-17 May
Washington, DC, USA

Meeting of Experts on CLiCOM Implementation and Development

22-24 May
Geneva

Meeting of Experts on CLIPS

28-31 May
Geneva

CCI Working Group on Operational Use of Climatological
Knowledge

28-31 May
Arzier, Switzerland

Meeting of Experts to Prepare WMO Guidance on Climate Data
Management

3June
Geneva

Planning Meeting for a Publication on the Climate of the
Twentieth Century

4-7 June
Geneva

Meeting of Experts to Prepare for the Sixth Global Climate
System Review

14-16 September
Geneva

Task Force on Planning Further TRUCE Development

3-5 December
Geneva

Meeting of the Task Group on the WMO Project - Climate of
the Twentieth Century

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

message data sets being received
from RA III and arrangements to
distribute some CSM products over
the GTS to WMO Members in RA I
and RA III. The experts were satisfied with the improvement in RA III
and initiated a monitoring effort
covering all Regions. The distribution of an alphanumeric monthly
temperature/precipitation table was
deemed successful, so action was
taken at the end of 1996 to distribute
this product over the GTS in all
WMO Regions.
A meeting ofCSM experts considered the sixth edition of the Global
climate system review. The meeting

decided that it would cover the
period December 1993 to May 1996;
the preparation of the review was
initiated.
A group of CSM experts, including
representatives from IPCC, GCOS
and the European Climate Support
Network, began planning for a "Climate of the twentieth century" public
information initiative that would
include the publication of a review of
climate events during the century.
CLiCOM

A regional CLICOM Area Support
Centre (ASC) was established in
Malaysia and inaugurated during a
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CLICOM training seminar in June
(see box below for information on
other training events).
UK/VCP funds were used to
provide computers to ACMAD and to
purchase equipment and establish
CLICOM ASCs in Barbados (at the
Caribbean Meteorological Institute)
and in Moscow. In 1996, CLICOM
was installed in Estonia, Georgia,
Lao People's Democratic Republic,
Lithuania and Ukraine, and equipment was delivered to Kazakstan,
the Kyrgyz Republic , Tajikistan,
Thrkmenistan and Uzbekistan.
A group of experts, meeting in
Washington, DC, arranged to transfer responsibility for the maintenance
of CLICOM core software from the
USA to the developing regional
ASCs. The group also initiated
enhancements to the current software which will enable the release of
CLICOM version 3.1 in late 1997.
INFOCLIMA

Contributions to INFOCLIMA continued, bringing the total number of
data set descriptions in the inventory to about 1 200, with reference
data held by more than 300 centres
in over 125 countries. In 1996, the
German Weather Service was consulted on the preparation of a digital
version of the INFGCLIMA catalogue, tailored to meet the needs of
GCOS, which could be made available through the World Wide Web
and, possibly, on a CD-ROM.
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Data Rescue (DARE)

At the end of 1996, the DARE project
in RA I (DARE 1) was considered
complete in 25 countries; activities in
another 28 countries should be
completed by 30 June 1997 when
the project ends. During 1996, catalogues of microfilmed documents,
including station history inventories,
were published for the synoptic,
climatological and hydrological
stations in RA 1. Elsewhere , the
Hungarian Meteorological Service
has developed a methodology to digitize analogue climate data from strip
charts using a computer scanning
technique. Consideration is being
given to adapting this methodology
for the DARE project in RA IV
Assistance to Members to improve
climate data management

The WMO publication Climatological Normals (CLING) for the

A small group of climate data
experts met in Arzier, Switzerland,

CLICOM AND CLIPS - COMBINED TRAINING
Amajor training event focusing on the efficient handling of climate information, mainly using
CLiCOM, and on the provision of climate information and prediction services by NMHSs was
successfully organized in 1996. Following the installation of computers donated by the UK,
the African Centre of Meteorological Applications for Development in Niamey, Niger, hosted
two seminars, one on CLiCOM and the other on CLiCOM and CLIPS. At the latter seminar,
partiCipants were actively preparing for the implementation of CLIPS-type activities in their
respective NMHSs. And, as training was extended to more than two months in some cases,
the trainees were able to return home with applications for immediate use in support of the
socio-economic development of their country. Asimilar CLiCOM/CLIPS seminar for SADC
countries will be held in 1997.
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period 1961-1990 was finalized and
will be issued in early 1997. It
contains statistical data for nearly
4 000 stations in more than 130
countries. The National Climatic
Data Center (NCDC) in Asheville,
North Carolina, USA, undertook the
arduous task of data collection,
processing (including basic quality
control) and editing for publication.
All ofthe original data submitted by
WMO Members is available in a
digital database at the NCDC.
Additionally, NCDC published
Volume 2, World Weather Records,
1981-1990, Europe , early in 1996.
Work continued on the preparation
of volumes for other WMO Regions.

Development of climate databases
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in May 1996 to prepare an outline of
a publication providing guidance on
the preservation and management of
meteorological data for use in climate analyses, studies and services, to
encourage the preservation and
digitization of meteorological data,
thereby simplifying access to, and
use of, the data for climate purposes.
Archival Climatic History Survey
Project

Successful searches for historical
climate data in the archives of
Mexico and Cuba were completed in
1996 and the retrieval of important
data found in Mexico is under way.

World Climate Applications and
Services Programme (WCASP)
Progress in CLIPS

During 1996, in preparation for
future Climate Information and
Prediction Services (CLIPS) demonstration projects, experts have been
engaged in special missions, including roving seminars, in the SPREP
region. Project proposals relating to
CLIPS activities were prepared for
the ASEAN, SADC and SPREP
regional groupings and will be
submitted for consideration by
UNDP and other funding institutions. Emphasis in the CLIPS
implementation plan is on "bridging
the gap" between conventional
climate "diagnostic-type" services,
based on historical climate data, and
climate services which focus on
predicting "future weather". It is
self-evident that traditional climate
services have provided the foundation for future activities. The
emerging capability to predict skillfully the climate on monthly,
seasonal and even inter-annual
time-scales in many regions of the
world will greatly add to the value of
climate service s. The value of
climate information and prediction
services was assessed and a report
finalized for publication.
An important CLIPS activity has
been the strengthening oflinks with
other related programmes. In this
regard WMO has participated in
meetings of the International
Research Institute as well as in various scientific workshops.
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Urban and building climatology

Many aspects of urban and building
climatology were highlighted during
the Habitat II Conference (see p. 8).
As a result ofthat Conference, a task
force on TRUCE development
suggested some reorientation of
TRUCE plans to meet the needs
identified during Habitat II. In
particular, the task force emphasized
that the links between local "impact"
climate and large-scale regional and
global climate needed to be better
understood.
The scientific aspects of TRUCE
were reviewed at an International
Conference on Urban Climate,
ICUC'96, in Essen, Germany (June
1996), co-sponsored by WMO. Over A solar heater is being used to sterilize instruments at a medical station in a small village in Niger
300 participants from some 30 dif- (WMO/Olsson)
ferent countries focused on new
approaches to improve the urban review conference on the WCRP (to pilot global water vapour data set has
environment and to advance the be held in 1997) were moving ahead been prepared, and a broader interunderstanding of urban climate . (see p. 5). Emphasis is being given to national effort is now planned. Other
Problems of representative measure- the development of regional contribu- GEWEX initiatives include the Basements in urban areas , the use of tions to global change research both line Surface Radiation Network in
physical models in wind-tunnels and directly and through the WCRP- which frequent, state-of-the-art
numerical modelling, especially of sponsored System for Analysis, measurements of surface radiative
urban winds and air pollution Research and Training (START). In fluxes are being collected according to
dispersion, were covered as well as particular, an end-to-end project on internationally defined standards
the relationship between urban "Climate variability predictions for and procedures, as a basis for both
climate and global warming.
agriculture" is being organized jointly global and regional studies. Eleven
with the International Geosphere sites are now operational and submitWCASP publications
Biosphere Programme (IGBP), the ting data to the central archive at the
A monograph on Climate change International Human Dimensions of Swiss Federal Institute of Technology,
and human health and a public Global Environment Change Pro- Zurich, and a further seventeen
information booklet, prepared by gramme and START.
stations are partially active. The
CCI rapporteurs, on the same suborganization of the GEWEX Cloud
ject were published jointly with Global Energy and Water Cycle
System Study, aiming to improve the
WHO and UNEP. A booklet on Experiment (GEWEX)
understanding of physical processes
Climate and urban development High priority continues to be given to at work within different cloud
was prepared by a specialist in the assembly of research climato- systems and to develop refined physconsultation with CCI experts. A logical data sets from a combination ically based parameterizations of
Bibliography of urban climatology of in situ measurements and clouds in large-scale climate models,
for the period 1992-95, containing a remotely-sensed data. Activities is advancing steadily.
special section on urban climate in include the International Satellite
tropical/subtropical areas, was Cloud Climatology Project in which a Climate Variability and Predictability
continuous record of cloudiness data (CLIVAR)
issued as WCASP Report No. 36.
since 1983 has been produced. In the An initial CLIVAR implementation
World Climate Research
Global Precipitation Climatology plan is now in course of preparation.
Programme (WCRP)
Project, the procedure for merging One focus is the assessment of the
The World Climate Research Pro- precipitation estimates inferred from appropriate mix of measurements
gramme, undertaken jointly by satellite data with raingauge obser- and observing systems to provide the
WMO, laC and ICSU, is the key vations has been developed, and range of ocean variables required for
international programme aiming to nearly global mean 2.5 0 x 2.5 0 lati- CLIVAR. Proposals for maintaining
develop an improved understanding tude/longitude gridded precipitation or developing the needed observing
of global and regional changes on all analyses are available for the period systems are being fully coordinated
time-scales. During 1996, the July 1987-December 1994. In the with GCOS and GOOS. In cooperapreparatory arrangements for a GEWEX Water Vapour Project, a tion with the IGBP Past Global
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WORLD CLIMATE RESEARCH PROGRAMME MEETINGS
Date and place

Title

15-19 January
Irvine, USA

GEWEX Scientific Steering Group - eighth session

11 - 16 March
Toulouse, France

Joint Scientific Committee for the WCRP - seventeenth session

3- 7 June
Sapporo, Japan

CLiVAR Scientific Steering Group - fifth session

17-21 June
Washington, DC, USA

Second International Conference on GEWEX

22- 26 July
Dublin, Ireland

Working Group on Radiative Fluxes - eighth session

12-16 August
Toronto, Canada

GEWEX Hydrometeorological Panel- second session

4-6 September
Vancouver, Canada

CLiVAR Workshop on Atmosphere-ocean Interactions and
Decadal-scale Climate Variability

15-18 October
Southampton, UK

WOCE Scientific Steering Group - twenty-third session

16-19 October
Copenhagen, Denmark

ACSYS Scientific Steering Group - fifth session

28-31 October
Villefranche-sur-Mer,
France

CLiVAR Workshop on Ocean Climate Variability

28 Oct.- 1 Nov.
Tokyo, Japan

JSC/CAS Working Group on Numerical Experimentation - twelfth
session

12-15 November
Geneva

GEWEX Water Vapour Project: International Science and
Implementation Workshop

2-6 December
Melbourne, Australia

First SPARC General Assembly

9- 12 December
Adelaide, Australia

SPARC Scientific Steering Group - fourth session

Changes core project, proxy records
of climate variability will be
exploited to reconstruct past climate
histories. The primary CLIVAR
regional focus is the study of monsoons, and diagnostic and modelling
research to assess the useful levels of
skill attain ab le in predicting
monsoonal circul atio n s is being
undertaken. Process studies aimed
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at improving model parameterizations and development of observing
syste m s of the key ocean, atmosphere and land surface variables in
monsoon regions will be needed.
World Ocean Circu lation Experiment
(WOCE)

The observational phase ofWOCE is
now nearing completion, the final

element being a fast resurvey of the
Atlantic Ocean during 1996 and
1997. Highlights ofthe observational
phase include the outstanding
success of ALACE (Autonomous
Lagrangian Circulation Explorers)
floats drifting at a preset level (typically around 1 000 m) and surfacing
periodically to transmit position ,
temperature and pressure data to
the Argos satellite system. The operation of satellites for WOCE
purposes has also been highly
successful with, in particular, results
from the TOPEXJPOSEIDON altimetric mission far exceeding original
expectations and providing new
perspectives on ocean eddy variability, and seasonal and inter-annual
changes. The collection of the vast
range of WOCE data sets and their
synthesis into a complete dynamically consistent view of the global
ocean circulation is now the major
challenge to be faced.
Stratospheric Processes and their Role
in Climate (SPARC)

New scientific re sults continue to
underline the important role of the
stratosph ere and the effects of
changes in stratospheric circulation
and composition on the climate
system. Main activities in SPARC
include studies of gravity-wave
processes in the stratosphere and
their parameterization in models,
d evelopment of a comprehensive
modelling and measurement strategy to provide a n overall global
picture of stratosphere-troposphere
exchange, construction of a stratospheric reference climatology, and
assessment and understanding of
stratospheric temperature trends.
The First SPARC General Assembly
in Melbourne in December was a
landmark in showing how SPARCrelated science has moved ahead in
recent years.

Introduction
The Atmospheric Research and
Environment Programme (AREP)
coordinates and encourages research
activities in atmospheric and related
sciences. Development of these activiti es is the responsibili ty of the
Commission for Atmospheric
Sciences (CAS). A session ofthe CAS
Advisory Working Group took place
in Oslo , Norway, from 11 to 15
November. The Research Award for
Young Scientists is administered
through AREP (see box on p. 7).

Global Atmosphere Watch (GAW)
Efforts continued to enhance the network ofGAW observing stations and
to refine central facilities and
arrangements to deal with the measurement and scientific assessment
of the chemical compo sition and
related physical characteristics of
the atmosphere. As recommended by
the Twelfth World Meteorological
Congress, a Meeting of Experts on
Atmospheric Urban Pollution and
the Role ofNMHSs reviewed present
activities and advised CAS on future
needs in this fie ld. Liaison with
other programmes was maintained
(see list of meetings and box on p. 28).

Weather prediction research,
including tropical meteorology
Sessions ofthe CAS Working Groups
on Medium- and Long-range
Weather Prediction Research, and
on Very Short- and Short-Range
Weather Prediction Research took
place in June and November, respectively. The latter group also serves as
the Scientific Steering Committee of
the World Weather Research programme, which concentrates on
fostering activities to develop
improved and cost-effective techniques for forecasting high impact
weather events and quantitative
precipitation forecasting, and to

ATMOSPHERIC RESEARCH AND
ENVIRONMENT PROGRAMME MEETINGS
Date and place

Title

9-12 January
Athens, Greece

Inter-Agency Advisory Committee for MED-POL

4-16 February
JLilicll, Germany

JLilich Ozone Sonde Intercomparison Experiment

27 Feb.- 26 March
Tsukuba, Japan

Dobson Total Ozone Intercomparison (co-sponsored by WMO)

4-8 March
Tokyo, Japan

International Workshop on Ozone Observations
in Asia and the Pacific Region (co-sponsored by WMO)

13-15 March
Manchester, UK

Consultation of Experts on Quality Assurance for UV
Measurements

18-22 March
Geneva

Third Meeting of the Ozone Research Managers (co-sponsored
byWMO)

25-29 March
Paris, France

Twenty-sixth session of GESAMP (co-sponsored by WMO)

25-29 March
EUROTRAC Meeting
Garmisch-Partenkirchen,
Germany
8-9 April
Albany, USA

Meeting of Experts on the GAW Strategic Plan

15-17 April
Geneva

Bureau of the EMEP Steering Body

15-19 April
Virginia Beach, USA

Symposium on the Atmospheric Effects of Aviation

18-20 April
Buenos Aires, Argentina

Review of the Southern Cone Ozone Project

22-23 April
WMO Workshop on Broadband UV Instruments
Garmisch-Partenkirchen,
Germany
24-26 April
Third Meeting of UV Scientific Steering Committee
Garmisch-Partenkirchen,
Germany
6- 8 May
Hamburg, Germany

Meeting of Experts on Environmental UV Radiation

6- 10 May
Athens, Greece

Meeting of the Focal Points for the Mediterranean Action Plan

15-18 May
Geneva

GESAMP Working Group on the State of the Marine Environment

20-24 May
GEF Management Workshop
Kostice, Czech Republic
(contd. on p. 29)
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GLOBAL ATMOSPHERE WATCH (GAW)
The Global Atmosphere Watch provides data, scientific assessments
and other information on the chemical composition and related physical
characteristics of the atmosphere from all parts of the globe. GAW is
now widely recognized as the essential tool for monitoring the state
and the evolution of the composition of the atmosphere and for improving understanding of its interaction with all aspects of the environment.
Many GAW meetings (see list) were designed to improve monitoring
at the network observing stations or to advance knowledge in the
prediction of future states of the atmosphere. Other meetings concentrated on specific matters, such as the scientific aspects of marine
pollution (GESAMP) and the European Monitoring and Evaluation
Programme (EMEP), and on liaison with other international
programmes. Highlights are given below.
At the premises of the Argentine Meteorological Service, a mid-term
tripartite review of the Southern Cone Ozone Project, which is funded
by GEF and executed by WMO, brought together representatives of
UNDP and WMO and the national coordinators from Argentina, Brazil,
Chile, Paraguay and Uruguay. They agreed that the implementation of
the project was satisfactory and in accordance with the timetable.
Nearly 90 per cent of the instrumentation has been delivered and
almost half of the planned training has been conducted. When
completed, the project will have added eight new surface ozone,
15 new UV-B and nine new total ozone measuring stations to the GAW
network.
An intercomparison to assess the performance of different ozone
sonde types was conducted in the Environmental Simulation Chamber
at the Research Centre, Julich, Germany. The Julich Ozone Sonde
Intercomparison Experiment characterized and compared the different
ozone sondes in controlled laboratory conditions to determine precision, accuracy and response as a function of sonde type, altitude and
ozone level. Standard operating procedures for pre- and post-flight
data reduction were also updated. Scientists from Canada, France,
Germany, India, Japan, Switzerland and the USA participated.
In May 1996, the Hydrometeorologicallnstitute in Prague, Czech
Republic, hosted a workshop for the managers of the six new GAW
global stations established in Algeria, Argentina, Brazil, China,
Indonesia and Kenya. Representatives of 12 European GAW stations,
UNDP and WMO also attended. This first meeting between European
managers and those from the new global stations provided an opportunity to assess the GAW Programme from a global as well as a regional
perspective. Requirements for data collection, instrument calibration,
and archiving of data were reviewed. Emphasis was placed on ways to
connect the European measurement network with the operations of the
new stations. Possibilities of linking further the existing calibration, training and data archiving centres were also explored. The high quality
data collected at the six new stations will be merged with the high
density data already existing for the European and North American
continents, thereby significantly increasing the global scope of
measurements of greenhouse gases that are used to assess the longterm impact of human activity and the growing global population on the
composition of the atmosphere.
WMO has continued to issue bulletins during the Antarctic austral
spring and during the winter/spring periods in the northern hemisphere
using near-real-time GAW ozone data to provide much sought after
information concerning the state of the ozone layer. The bulletins are
distributed over the Global Telecommunications System as well as via
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Dobson total ozone observations at Buenos Aires, Argentina
(WMO/Mendonc,;a)
E-mail. In 1996, the Antarctic ozone hole not only covered a larger area
than ever before, but it formed sooner than normal - an indication that
this seasonal phenomenon has not abated. WMO Total Ozone Maps of
the northern hemisphere have been prepared daily during the period
1 November to 31 March since 1990. The basis for these maps are
near-real-time data obtained from about 90 GAW ozone monitoring
stations, complemented by satellite data over ocean areas. Ozone
depletion was also evident in the northern hemisphere in late
1996/early 1997. The WMO Northern Hemisphere Daily Ozone
Mapping Centre operated by the Laboratory of Atmospheric Physics at
the University of Thessaloniki, Greece, is responsible for the preparation
and distribution of the maps.
Because ozone depletion and the associated increase in solar UV
radiation reaching the Earth's surface is a major environmental issue,
WMO along with the World Health Organization, the United Nations
Environment Programme and the International Commission on NonIonizing Radiation Protection are recommending that a simple
universally applicable solar UV index be used to inform the public about
the levels of solar UV radiation to which they may be exposed. A
pamphlet providing details of this index is available on request.

MEETINGS (contd. from p. 27)
Date and place

Title

20-31 May
Santiago, Chile

Workshop on Quality Assurance in South America
(co-sponsored by WMO)

13-14 June
Geneva

EMEP Bureau

18-20 June
Seattle, USA

Fifth International Conference on Atmospheric Sciences and
Applications to Air Quality

24- 28 June
Montreal, Canada

Meeting of the CAS Working Group on Medium-and Long-range
Weather Prediction Research

1-5 July
Montpellier, France

Meeting of the Contracting Parties to the Barcelona Convention

8-12 July
Expert Review of Vertical Ozone Distribution Trends
Haute Provence, France Gointly with WCRP (SPARC and 10C))
14-19 July
WMO/IGAC Workshop on GLONET/ITOY
Garmisch-Partenkirchen,
Germany
12-16 August
Fourth International Cloud Modelling Workshop
Clermont-Ferrand, France
19-23 August
ZOrich, Switzerland

Twelfth International Conference on Clouds and
Precipitation (co-sponsored by WMO)

19-24 August
Fairbanks, USA

International Radiation Symposium

20 Aug.-18 Sept.
Tsukuba, Japan

Second International Workshop on Ozone Observations in Asia
and the Pacific Region

2-4 September
Geneva

EMEP Steering Body

3-6 September
Toulouse, France

Second COMPAREWorkshop and Steering Committee Meeting

9-13 September
Reading, UK

Seventh Mesoscale Processes Conference

12-21 September
L'Aquila, Italy

Quadrennial Ozone Symposium (co-sponsored by WMO)

14 September
L'Aquila, Italy

Meeting of Experts of the Sub-committee on UV Data Analysis

21-24 September
L' Aquila, Italy

Fourth Consultation on Operation and Analysis of Brewer Data

24- 26 September
Moscow, Russian
Federation

EMEP Workshop on Measurements and Modelling of Heavy Metals
and Persistent Organic Pollutants

7-11 October
Geneva

Meeting of Experts on Atmospheric Urban Pollution and the Role
of NMHSs

16-18 October
Reading, UK

Expert Meeting on Real-time Exchange of Ground-based
Ozone Data

11 -15 November
Oslo, Norway

CAS Advisory Working Group - ninth session

28 Nov.-5 Dec.
Santiago, Chile

Workshop for Observers and Data Analysis for Southern Cone
Ozone Project Stations

pro m ote t h eir a pplication among
WMO Members.
Participants from all WMO
Regions attended the WMO/COMET
Interna t iona l Workshop on Very
Short- and Short-range Weath er
Prediction (Boulder, USA), aimed at
enhancing participants' skills in forecastin g t he initiation, developm ent
a nd evolution of thunderstorms,
convective weath er systems, tropical
and extra-tropical cyclones, and th eir
attend a nt severe weath er. The
Second WMO/COMPARE Workshop
held in Toulouse, France, provided
an in-depth intercomparison of 15
mesoscale models bas ed on the
PYREX field experiment.
The Third ICTP/WMO International Workshop on Tropical
Limite d-area Mod elling (LAM )
(Trieste, Italy) provided a forum for
tropical weather prediction experts
to review recent advances in LAM
and in the application of models. The
workshop also focused on familiarizing participants with the u se of
algorithms and operations of multilevel limited-area models using
computer terminals.

Physics and Chemistry of Clouds
and Weather Modification
Research
Members' contributions for 1993 and
1994 were compiled and published in
the eighteenth R egister of National
Weather Modification Projects. The
Fourth Cloud Modelling Workshop
was h eld in Clermont-Ferrand,
France. WMO co-s ponsore d the
Twelfth International Conference on
Clouds and Precipitation (Zurich,
Switzerland) and also a Workshop on
Theoretical and Practical Aspects of
a Regional Precipitation Enhancement Programme for th e Middle East
and the Mediterranean (Bari, Italy),

NOTE: Training events are listed on pp. 39 and 40.
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Public Weather Services (PWS)
Programme
One ofthe main achievements of the
year was the publication of a preliminary version of the Guide to Public
Weather Services Practices that will
help national Meteorological Services (NMSs) develop and improve
their public weather services.
Members have been asked to provide
examples of their own national practices for inclusion in the final version
of the Guide.
In 1996, emphasis was placed on
training activities to strengthen the
abilities of NMSs in the provision
of weather services for the general
public. At a training workshop in
Costa Rica (6-14 May), issues of
coordination between NMSs, disaster coordinators and civil defence
authorities, and the mass media
were addressed.
A training workshop was organized at the Australian Bureau of
Meteorology in Melbourne (7-11
October) to improve the skills of
meteorologists from small island
developing states in the southern
hemisphere in providing services to
the public. The central theme of the
workshop was public weather
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services in support of disaster
preparedness. A particularly useful
outcome was that participants
prepared draft plans for improving
their national services to the public
taking into account their own particular climate conditions and cultural
and social needs.
A similar workshop, organized in
Hawaii (14--16 October) in conjunction with a session of the RA V
Tropical Cyclone Committee and in
association with Hawaii State Civil
Defence, placed special emphasis on
storm surges. It dealt with issues
such as emergency planning, coordination with public safety and civil
defence agencies and raising public
awareness in dealing with disasters.
A Regional Training Seminar on
the use of GDPS Products and
Presentation of Forecasts to the
Public was organized in the Republic
of Korea (22-29 October) for participants from Asia. The workshop
aimed to bridge the gap between
scientists and the public through the
effective interpretation of numerical
weather prediction products. It
emphasized the fact that accurate
prediction together with effective
presentation was the key to excellent
public weather services.

Participants in the PWS workshop (October 1996) with, in the front row, Senator Ian Campbel/
(centre) and Or J. W Zil/man, President of WMO (third from right) (Australian Bureau of Meteorology)
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The increasing coordination of
PWS programme activities with
those of other WWW programmes
has been particularly fruitful, especially as regards the cost-effective
organization of training events.
Natural disaster reduction is
given high priority because a major
objective of the PWS programme is
directed to ensuring the safety of life
and property. A close working relationship is maintained with the
IDNDR Secretariat (see p. 16).

Agricultural Meteorology
Programme
The activities of the Commission for
Agricultural Meteorology (CAgM)
and ofthe regional association working groups progressed satisfactorily
during the year. Sessions of the
RA II Working Group on Agricultural Meteorology and the CAgM
Working Group on Validation of
Information Requirements of
Agricultural Crops took place in
Tehran, Islamic Republic of Iran
from 13 to 18 April, and in Geneva
from 14 to 18 October 1996, respectively. Collaboration continued with
national as well as international
organizations, such as FAO, UNEP,
UNDPIUNSO, ICRISAT, IRRI and
UTA.
Seminars and workshops

Joint WMOIFAOIUNEP roving seminars on the use of meteorological
data for effective planning and
management of water for irrigated
crop production took place in
Senegal (3-7 June) and in China
(3-14 June).
At the invitation of the Government of Morocco, WMO organized a
Training Workshop on Drought
Preparedness and Management in
Casablanca (24--28 June) for northern African countries. The workshop
was directed by Prof. G. Maracchi,
Director of the Institute of Agro-
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meteorology and Environmental
Analysis for Agriculture in Florence,
Italy, assisted by staff of WMO and
FAO. The workshop recommended
that:
• The WCRP should be further
expanded to include studies of
extreme meteorological events,
particularly drought;
• National Meteorological Services
should also intensify work on the
study and early warning of
extreme events and their impact
on agriculture with a view to mitigating harmful effects;
• The participation of experts in
agroclimatology in the working
groups of the IPCC should be
strengthened.
Collaboration with other organizations

WMO was represented at the following meetings:
• Support Group for Agrometeorology ofthe Joint Research Centre
of the European Union, established in 1990 in the context of the
pilot project for monitoring agriculture by remote sensing, Lisbon,
Portugal (21-23 February);
• Management Committee of
Senior Officials on Science and
Technical Research (22-23 April)
and International Symposium on
Applied Agrometeorology and
Agroclimatology (24-26 April),
both of which took place in Volos,
Greece;
• Third Planning Meeting for the
Pan-African Conference on
Information and Communication
Techniques for Sustainable
Agricultural
Development,
Wageningen, Netherlands (6-7
March).
Activities related to drought and
desertification form an integral part
of the programme and, in 1996,
WMO participated in the eighth and
ninth sessions of the Intergovernmental Negotiating Committee for
the Desertification Convention and
was involved in the preparations for
the World Food Summit (see pp. 8
and 9).
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Precise meteorological information is particularly crucial in marginal rangelands allowing farmers to
make use of the land's potential without over-stressing it (WMO/Sivakumar)

Dr D. P. Powell and Dr K. B. Lane
of the UK Meteorological Office,
winners ofthe 1996 Gerbier-MUMM
award for their paper "Experimental
seasonal forecasting of tropical
rainfall at the UK Meteorological
Office", were presented with awards
at a ceremony held during the fortyeighth session of the Executive
Council.

Aeronautical Meteorology
Programme

Implementation of the World Area
Forecast System (WAFS) was nearing completion in 1996. In January,
World Area Forecast Centre (WAFC)
London reverted to first-order packing of its digital binary codes
enabling full compatibility with the
Washington WAFS broadcast. A
ceremony, held in San Juan, Puerto
Rico, in May marked the fully operational status of the US International
Satellite Communication System
(ISCS), comprising the one-way
ICAO WAFS satellite broadcast and
the two-way WMO Regional
Meteorological Telecommunication
Network. As a result of this two-way
mode, the WMO Antilles Meteorological Network and the Central
America Meteorological Network
telecommunication circuits were discontinued in August.
In March, the second USA ISCS
Norbert Gerbier- MUMM International
broadcast for the Pacific Ocean
Award
region became operational. Very
Dr M. N. Ward, Mr C. K. Folland, Short Aperture Terminals (VSATs)
Ms K. Maskell, Mr A. W. Colman, and workstations were installed at

21 sites in Central America and the
Caribbean. Installation of satellite
terminals at 19 additional sites in
South America and the Pacific
region is at an advanced stage and
will be completed in 1997. As
regards the Satellite Distribution
System (SADIS), 23 VSAT units
have been installed, 17 units are
being procured and about 40 users
have expressed interest in acquiring
WAFS satellite terminals.
Work continued on the automated
production of significant weather
(SIGWX) forecasts. WAFC London
can now produce digital coded charts
for any area required by ICAO
Regional Planning Groups. Trials
are under way on the generation of
BUFR coded SIGWX above flight level
250. RAFC Toulouse is expected to
hand over responsibilities to WAFC
London in January 1997.
The Operating Consortium of
ASDAR Participants Executive
Board met in De Bilt, Netherlands,
and Silver Springs, USA, in March
and September, respectively, to
review the status of the programme.
As of December 1996, nineteen
ASDAR units, four more than in
1995, were operational and flying
regularly on aircraft of six airlines. A
study is being carried out on other
forms of automated meteorological
reporting from aircraft, to promote
coordination among Members using
such systems and to take advantage
of this technology during all phases
of flight, including ascent and
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descent, to augment the radiosonde
network in data-sparse areas of the
world.
WMO collaborated with ASECNA
in the organization of a seminar on
the updated aeronautical meteorological codes that was held in
Niamey, Niger, in March. Twentytwo countries from Regions I, II
and VI were represented at the
UKlWMO Seminar on the Application of NWP Products in Aviation
and Dissemination through Satellite
and Terrestrial Means, which took
place in Reading, UK (15-19 July).
At the WMO Seminar on the
Application of NWP in Aviation
Forecasting emphasis was given to
hands-on training on the PC-based
gridded interactive display and diagnostic system. The seminar, organized for SADC countries and Kenya
and Uganda, took place in Pretoria,
South Africa.
The CAeM Working Group on
Advanced Techniques Applied to
Aeronautical Meteorology met in
Innsbruck, Austria, in April, to
review and update WMO Technical
Note No. 195, Methods of interpreting numerical weather prediction
output for aeronautical meteorology.
WMO attended a number of ICAO
meetings in 1996, including: the
Runway Visual Range Study Group;
the Air Navigation Services Econo L
mics Panel; the SADIS Operations
Group; and the Meteorological
Group of the European Air Navigation Planning Group.

Marine Meteorology and
Associated Oceanographic
Activities Programme
Ocean data buoys

Drifting and moored ocean data
buoys are now widely considered and
used as very cost-effective platforms
for obtaining vital meteorological
and oceanographic data from remote
ocean areas. In late 1996, some
1 300 drifting and 300 moored buoys
were deployed worldwide and reporting through the Argos system, of
these, 776 drifting and 58 moored
buoys had their data transmitted
to the GTS by Argos for global distribution. The primary geophysical
variables measured by drifters are
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air pressure and sea-surface temperature, while drogued buoys are also
used extensively to derive ocean
currents. Other variables sometimes
available from drifters include air
temperature, surface wind and,
occasionally, some sub-surface ocean
variables. Most moored bouys
measure a large suite of both
meteorological and oceanographic
variables.
The Data Buoy Cooperation Panel
(DBCP) was established by WMO
and IOC in 1985 to facilitate the
global coordination of individual
buoy deployment programmes and to
enhance the quantity and quality of
buoy data available on the GTS in
support of the major programmes of
the two organizations such as the
WWW.WCRP.GOOSandGCOS.It
has been successful in fulfilling all
its initial objectives. Operationally,
the panel works increasingly
through a set of regional action
groups, which concentrate on specific
ocean basins and work to satisfy
both national and regional requirements as well as those of global programmes. There are existing action
groups for the North and South
Atlantic, Arctic and Antarctic
Oceans, and in 1996 the panel was
instrumental in successfully establishing a new International Buoy
Programme for the Indian Ocean,
with the initial participation ofinstitutions from five countries.
The DBCP cooperates closely with
the oceanographic research com-

munity, in particular the former
TOGA/WOCE Surface Velocity
Programme. One result of this has
been the successful testing and now
extensive operational use of a small,
low-cost Lagrangian drifter equipped
with barometer. During 1996 the
panel formulated, revised and finally
adopted a Global Implementation
Programme, designed as a coordination mechanism for the various
regional programmes and to further
enhance direct collaboration and
joint deployment strategies between
operational and research buoy users,
based largely on the new drifter.
Marine clim atology

Our present and future understanding of the global climate system is
dependent just as much on climate
data from above and within the
oceans as it is on data from landbased sources. In this context,
meteorological and oceanographic
observations from WMO Voluntary
Observing Ships (VOS) constitute a
unique and invaluable source of
climate data. The Marine Climatological Summaries Scheme (MCSS),
developed and maintained by the
CMM Sub-group on Marine Climatology, and which has been in existence
for more than 30 years now, provides
a very successful, globally coordinated mechanism for the collection,
collation, quality control and
archival of these data, for use in
global climate studies and in the
provision of a large range of marine

AERONAUTICAL METEOROLOGY PROGRAMME MEETINGS
Date and place

Title

6-7 March

Executive Board of the Operating Consortium of ASDAR
Participants

De Bilt, Netherlands
25-29 March

Niamey, Niger
22-26 April

ASECNA Seminar on Aeronautical Meteorological Codes
(co-sponsored by WMO)

Innsbruck, Austria

CAeM Working Group on Advanced Techniques Applied to
Aeronautical Meteorology

3-5 September
Silver Springs, USA

Executive Board of the Operating Consortium of ASDAR
Participants

18-22 November

Seminar on the Application of NWP Products in Aviation
Forecasting

Pretoria, South Africa

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

MARINE METEOROLOGY AND ASSOCIATED
OCEANOGRAPHIC ACTIVITIES PROGRAMME MEETINGS

Suppleme ntary and Auxilia ry
Ships (WMO-No. 47), the so-called

Date and place

Title

12-14 February
Indian Goa, India

International Buoy Programme for the Indian Ocean - first
planning meeting

VOS catalogue. Proposal s for the
expanded catalogue have now been
formulated and reviewed by d ata
producers and u sers alike , and a r e
expected to be implemented in 1997.

25-27 March
Paris, France

I-GODS Strategy Sub-committee - second session

Maritime safety

9-1 8 April
Concepci6n, Chile

10C-WMO-CPPS Working Group on EI Nino - eighth session and
workshop

23-25 April
Paris, France

J-GOOS - third session

29 April- 3 May
Geneva

CMM Sub-group on Marine Climatology - seventh session

6- 8 May
Singapore

Second Implementation Planning Meeting, SEACAMP Project

15-17 May
Washington, DC, USA

I-GOOS - second planning session

21 - 23 May
Toulouse, France

IGOSS SOOP Management Committee - first session

24-28 June
Reykjavik, Iceland

ASAP Coordinating Committee - eighth session

23- 27 September
Geneva

CMM ad hoc Group on the GMDSS - first session

21 - 25 October
Henley-on-Thames, UK

DBCP - twelfth session

28- 30 October
Henley-on-Thames, UK

Meeting on the Argos Joint Tariff Agreement - sixteenth session

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

services. The MCSS has recently
b een extensively revised to ensure
t h at global data sets , of h i gh an d
known quality, are available on t h e
s h ortest possibl e time-scal es in
support of the World Climate
Programme . The revised scheme is
n ow operating successfully, and
a lready showing benefits.

Increased interest by climatologists in observations by t h e VOS
h as led naturally also to heigh tened
interest in meta data associated with
t h e observations. T his in turn has
re s u lted in renewed efforts to
precisely document these metadata,
in particular through expansions to
th e International List of Selected,

Over the past ten years, WMO and
the Intern ation a l H ydrogra phic
Organzation have cooperated closely
w i th the Inte rnational Maritime
Organi zation in its major proj ect
to u pgrade maritime safety services
in general, taking advantage of
modern communications technology,
in particu lar that using satellites.
This has resulted in an amendment
to the International Convention for
the Safety of Life at Sea (SOLAS) to
incorporate the G lobal Maritime
Distress and Safety System
(GMDSS ). Within the GMDSS , a
new, gl obally coord i nated WMO
system for the broadcast of meteorological forecasts and warni ngs to
s hip ping t h ro u gh the SafetyNET
service ofINMARSAT was developed
by CMM and has been implemented
during the GMDSS transit ion period ,
1 February 1992 to 1 February 1999.
As a res ult of much h ard work by
CMM experts and by t h e national
Meteorological Services concerned,
t his implementation h as been very
efficiently and effectively undertaken ,
w it h t h e res ult t h at by the en d of
1996 essentially a global implementation h as been achieved. While various
small refinements to t h e system will
doubtless be required after further
operational experience and feedback
from users , WMO can n evertheless
be proud that it is successfully maintaining its long tradition of service to
the maritime community.
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logical data; and the participation of
women in the work of CHy.
The Commission established two
subject-oriented working groups to
carry out its future work programme
and designated 29 experts to serve
on these groups. It adopted two resolutions and four recommendations.
Prof. K. Hofius (Germany) was reelected president and Mr D. G.
Rutashobya (United Republic of
Tanzania) was elected vice-president
of the Commission.

The Commission for Hydrology
(CHy) is one of the four basic commissions of WMO. It provides an
international forum for the examination and resolution of scientific and
technical issues in hydrology and
water resources and keeps the
Members of the Organization and its
other constituent bodies informed of
developments in these fields. The
Commission is currently composed of
276 experts from 139 countries.
From 2 to 12 December 1996, the World Hydrological Cycle
Commission met for its tenth session Observing System (WHYCOS)
in Koblenz, Germany, a most appro- The year 1996 has seen continued
p-riate venue on the banks of the strengthening ofWHYCOS, launched
Rhine just upstream of its confluence in 1993 by WMO with the support
with the Mosel. One hundred and of the World Bank and other agenthirty delegates from 55 countries cies and donors , to improve water
participated in the session, together resources assessment and managewith representatives of 13 interna- ment throughout the world. A
tional organizations.
number of regional and subregional
The main discussions related to: components, based on improved cothe revision of the terms of reference operation among the participating
of CHy for consideration by Thir- countries, have been developed.
Following a training course on the
teenth Congress in 1999; a review of
reports for publication; proposals to installation, operation and mainadd two new components within the tenance of data-collection platforms,
Hydrology and Water Resources the first platforms of the MediterProgramme from the start of the ranean Hydrological Cycle Observnext financial period (2000); the ing System (MED-HYCOS) are
approval ofthe next phase ofHOMS; being installed in the Mediterranean
the continuation of WHYCOS and basin. The course was organized by
the need for a mechanism to ensure the Pilot Regional Centre of the procoordination of the HYCOS com- ject, which is hosted by the French
ponents; the exchange of hydro-

Participants in the tenth session of the Commission for Hydrology (Deutscher Wetterdienst)
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Scientific Institute for Development
in Cooperation (ORSTOM)) in
Montpellier, France.
SADC-HYCOS, the subregional
component developed by WMO for
the eleven continental countries of
the Southern Mrican Development
Community, is being funded by the
European Union (EU) . The EU is
also considering giving support for a
CONGO-HYCOS, covering the entire basin of the ZaIre/Congo River,
as a complement to other ongoing
projects on forestry, biodiversity and
natural resources management, protection and conservation.
West and central African countries have been involved in the
preparation of a project document,
which was coordinated by WMO
with the support of the French
Ministry for Cooperation, for the
implementation of an AOC-HYCOS.
With the Swiss Geological and
Hydrological Survey, WMO has
prepared a project document for
the implementation of an ARALHYCOS, which would involve the five
republics sharing the Aral Sea basin.
During the Conference on Water
Resources Assessment and Management Strategies in Latin America
and the Caribbean (see below),
organized by WMO and the InterAmerican Development Bank, the
countries of the Caribbean basin
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recommended that a WHYCOS
component (CARIB-HYCOS) be
developed for that subregion. A
Technical Steering Committee was
established and preliminary activities have been undertaken for the
preparation of a feasibility study.
Information on WHYCOS and on
MED-HYCOS is now available on
line on the World Wide Web of
Internet (http://www.wmo.ch/web
/homs/whycos.html and http ://
antares.mpl.orstom.fr/medhycos/).

Urban water problems
The effect of urbanization and
the accompanying environmental
impacts have serious consequences
on the availability of freshwater
resources. A very significant proportion of urban dwellers, particularly from the developing world,
have limited or no access to a safe,
potable water supply. Estimates put
this figure at 16 per cent worldwide
and up to 48 per cent in Africa. The
provision of water and disposal of
solid and liquid wastes determine
whether a city will flourish or not.
The demand for more water by
cities can put a great strain on the
surrounding regions. Competing
demands often lead to confrontations
between individuals and among
authorities within the country and
between States.
In order to adopt the right
approaches and solutions to these
problems, a good knowledge of water
resources is required. This point is
highlighted in the Beijing Declaration (to which WMO contributed at
the drafting stage) of the International Conference on Managing
Water Resources for Large Cities
and Towns (Beijing, March 1996).
The Declaration was released on the
occasion of the Dialogue on Water for
Thirsty Cities, which was one of the
major events of Habitat II (June
1996). As a Dialogue panellist, the
Secretary-General of WMO highlighted the importance of monitoring
and assessment of freshwater
resources as a basis for water
management in a holistic manner.
At the same time, WMO released its
publication Rain and floods in our
cities - gauging the problem
(WMOITD-No. 741).

Major economic development such as that now taking place in Shanghai and other regions of the
world requires the assessment and management of available water resources (H. J. Wielander)

Water resources assessment
and management
As part of its policy to enhance the
assessment of freshwater resources
globally, WMO initiated in 1994 a
programme of regional conferences
to address water resources issues
and to formulate strategies and
action programmes for this purpose.
This approach is in keeping with the
call by the UN Commission on
Sustainable Development (New
York, 1994) for increased knowledge
of the world's water resources (see
also p. 10) and improved management of this resource. The second
conference in the series on Water
Resources Assessment and Management Strategies for Latin America
and the Caribbean (LAC) was
convened in association with the
Inter-American Development Bank
and took place in San Jose, Costa
Rica, from 6 to 11 May 1996. It was
designed to explore strategies to
ensure that national water resources
agencies playa full part in national
and regional development in LAC.
The conference was attended by
senior representatives of national
and regional water agencies, river
basin authorities, research and
training institutions, donor agencies
and UN specialized agencies. There
were 150 participants from 33 countries and 18 regional and international organizations.
The objectives of the conference
were:

• Definition ofthe means to enhance
awareness of the important role
that sound water resources knowledge plays in national economies;
• Definition of the needs of policyand decision-makers for water
resources information and derived
products;
• Promotion of national water
resources assessment and the
evaluation of the adequacy of
national data acquisition and
management systems (both water
quantity and quality);
• Preparation of water resources
assessment and management
strategies in support of the
national development planning of
the water sector; and
• Creation of awareness of conservation strategies to better balance
water supply and demand.
The main output of the conference
was an Action Plan, which identified
11 main areas needing attention:
integrated water resources management; an institutional and legal
framework ; comprehensive water
r esources assessment; basic information for the integrated management of water resources; human
resources and training; education
and community participation; natural disasters; transboundary water
resources; role of international
organizations; regional recommendations; and follow-up to the Action
Plan. The report of the conference
and the proceedings are published in
both English and Spanish.
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AGREEMENT BETWEEN MEXICO AND WMO FOR WATER RESOURCES MANAGEMENT ACTIVITIES
The Mexican Government and the World Meteorological Organization
have entered into an agreement for the provision of technical assistance services as a part of the implementation of the national Water
Resources Management Project in Mexico. At the formal signing of the
agreement, which took place on 23 August 1996 in Mexico City,
Mexico was represented by Ms Julia Carabfas Lillo, Minister of
Environment, Natural Resources and Fisheries and Mr Guillermo
Guerrero, Director General of the National Water Commission
(Comisi6n Nacional de Aguas (CNA)). The World Meteorological
Organization was represented by the Secretary-General, Prof. G. O. P.
Obasi. The ceremony represented the culmination of a process in
which WMO has been involved since the formulation stage of the
project. The agreement signed extended to the end of 1996 and, with
the consent of the parties concerned and approval of the relevant
annual budgets and work plans, it is being negotiated to extend to
subsequent years.
The project, implemented under a World Bank loan, will provide
Mexico with an effective tool to determine the entire water cycle, thus
responding to the call for improved and more effective national policies
and integrated approaches in addressing water problems. The project's
main objectives are to establish conditions for the sustainable use of

WMO will promote the conclusions and recommendations of the
conference through its regional
programme and in collaboration
with the regional bodies concerned.

Mountain waters for sustainable
development
The mountains of the world playa
very important role in shaping the
global hydrological cycle, which
controls the availability of fresh
water - a resource needed to
support all life forms and virtually
all human activities.
The importance that mountains
enjoy in terms of water resources is
derived principally from the
enhanced precipitation that th ey
engender due to the uplift and
ascent of moist air (orographic effect)
and high runoff coefficient due to
steep slopes and shallow soils.
There is hardly any area on land
that is not hydrologically connected
with mountains. Rivers that are
formed in mountains and fed by
their waters carry much needed
fresh water to the plains, gaining
global economic significance as they
flow.
Despite important advances in
the hydrological sciences, our knowledge and understanding of mountain
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limited water resources, to improve the intersectoral allocation of these
resources, and to provide reliable information and tools for assessment,
monitoring, planning and management, as well as the institutional
capacity to implement the Mexican National Water Law (Ley de Aguas
Nacionales).
The agreement calls on WMO to provide technical assistance and
support to the CNA for procurement, installation and operation of
equipment and recruitment of consultants, as well as for education and
training of CNA staff in water resources management, operational
hydrology, climatology, meteorology and telecommunications. WMO
will also provide direct assistance to the CNA in the transfer of technology. During the first year of implementation, WMO support will focus
on the rehabilitation of the hydro-climatological network, the development of telecommunications facilities, climate studies and remote
sensing.

water resources and the functioning for the mountain areas and commuof the hydrological cycle in moun- nities living in them water is often
tainous terrain has remained at quite the root cause of hazards that affect
an elementary stage.
their lives and livelihoods. FurtherAccurate and up-to-date assess- more, in many foothill areas of the
ment of both quality and quantity of world, damage from flooding of
the resource is essential for the con- mountain streams and rivers is
servation and sustainable utilization extensive. Assessment of waterof mountain waters. It is apparent related hazards, most notably floods,
that, from a scientific viewpoint, the is therefore an imperative.
heterogeneity of hydrological condiThe idea of striving towards
tions in mountains demands more adequate monitoring and assessdata than the adjoining plains. The ment of mountain water resources
appropriate densities for instrument has been put forward by WMO at
networks in the various physio- different international fora. WMO
graphic regions are recommended in has contributed to the chapter on
WMO's Guide to hydrological prac- mountain waters in the monograph
tices (fifth edition, 1994). In practice, World's mountains: a global priority
however, the available hydro- that will be submitted to the UN
meteorological networks in moun- General Assembly in 1997.
tains tend to be not only less dense
than the recommended levels , but MOFFS Version 3
even less than the existing network From 1979 to 1983 the ESCAP/
density in other physiographic areas. WMO Typhoon Committee conMonitoring networks are generally ducted the Typhoon Operational
inadequate for sampling the hetero- Experiment, the hydrological comgeneity ofthe mountainous environ- ponent of which involved countries
ment for a number of reasons such in monitoring the performance of
as harsh conditions, difficult access, their flood forecasting systems. The
sparse settlement and the need for monitoring procedure that was used
specially designed, heavy-duty yielded a wealth of valuable data,
instruments.
but it was too demanding of staff
Mountains can be seen as the time to be applied in the long term.
water towers of the Earth, however, An alternative approach was there-

HYDROLOGY AND WATER RESOURCES PROGRAMME
MEETINGS
Date and place

Title

14- 15 February
Washington, DC, USA

HOMS Task Group

26- 29 February
Kampala, Uganda

Fourth Nile 2002 Conference

5-7 March
Montpellier, France

First Meeting of the Initial Coordination Group for MED-HYCOS

14-15 March
Geneva

Steering Committee: Comprehensive Freshwater Assessment

16-19 March
New Delhi, India

Seminar on Meteorological and Hydrological Risk
Assessment

23-28 March
Kathmandu, Nepal

Regional Workshop on Hydrology of Hindu Kush Himalayan
Region and International Conference on Ecohydrology of High
Mountain Areas

25-29 March
Paris, France

CHy Advisory Working Group - fourth session

28-29 March
Geneva

Informal Planning Meeting on CARIB-HYCOS

29 April-1 May
Geneva

Expert Meeting on Hydrological Data for Global Observing
Systems

6-10 May
XXI General Assembly of the European Geophysical Society
The Hague, Netherlands
6-11 May
San Jose, Costa Rica

Conference on Water Resources Assessment and Management
Strategies in Latin America and the Caribbean

24-28 June
Anaheim , USA

Destructive Water Conference on Water-caused Natural Disasters,
their Abatement and Control

26-30 August
Graz, Austria

XVlllth Conference of the Danube Countries

2-4 September
Geneva

Review of WMOIUNESCO Water Resources Assessment
Handbook - fourth session

23-26 September
Geneva

Editorial meeting: Comprehensive Freshwater Assessment

23 Sept.-4 Oct.
Toulouse and
Montpellier, France

MED-HYCOS training course on DCP installation, operation and
maintenance

30 Sept.-5 Oct.
Geneva

ISOffechnical Committee 113 - Hydrometric Determinations
and its Subcommittees

10-11 October
Montpeliier, France

ORSTOM Hydrological Days (Journees hydrologiques de
I'ORSTOM)

28-29 October
Geneva

UNESCOIWMO Liaison Committee for Hydrological Activities

2-12 December
Koblenz, Germany

Commission for Hydrology - tenth session

fore developed - the Management
Overview of Flood Forecasting
Systems (MOFFS).
MOFFS is designed to enable the
facilities and annual performance of
individual flood forecasting systems
to be described and monitored using
a three-part, point-scoring system.
The first full version was completed
in late 1990 a nd in due course was
recommended for u se by each of
WMO's five regional tropical cyclone
bodies. S ome 13 countries have
monitored a total of 25 flood forecasting systems using MOFFS and
provided the results to the WMO
Secretariat. Workshops on the
application of MOFFS h ave been
conducted in Malaysia and Mexico
and , as a consequence, a series of
amendments were proposed with the
intention of m aking MOFFS more
user friendly.
The outcome is the development
of MOFFS Version 3. A description of
the methodology has been published
in English , French and Spanish.
It is interesting t o note that the
general approach u sed in MOFFS
was originally developed for monitoring sewage works and pumping
stations and can be applied not only
to flood forecasting systems but for
monitoring any operational system.
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Introduction
During 1996, the Education and
Training Programme (ETRP) continued to support WMO Members,
particularly developing countries, in
an effort to develop, maintain and
expand the number of adequately
trained staff providing meteorological and hydrological information
and services. The ETRP spans a
wide range of type and depth of
subject matter as well as technology.
The programme focused on: the
ongoing training process and the
promotion oflong-term activities for
improving the education and training
delivery; technical support to sessions
of constituent bodies; organization of
training events; monitoring the activities of Regional Meteorological
Training Centres (RMTCs); provision Trainees from 16 countries participated in the WMOIAustraliaiJapan Asia-Pacific Satellite Applicof training publications and mater- ations Training Workshop, which took place in Melbourne from 18 to 29 November 1996
ials to Members; effective exchange (Australian Bureau of Meteorology)
of educational media using current
modern technologies; and support to under the chairmanship of Dr J. W. • Improvement of the format and
content of the next worldwide
training events under other WMO Zillman, President ofWMO.
survey of Members' training
The panel made proposals to
programmes.
ensure that the programme had the
needs to be undertaken in 1998;
EC Panel of Experts on
proper vision and capability to cope • Finalization of a set of guidelines
Education and Training
to be followed by working groups
with present and future challenges.
and rapporteurs on education and
The sixteenth session of the EC Those proposals were endorsed by
training of regional associations
Panel of Experts on Education and the Executive Council at its fortyand technical commissions to
Training took place in Nanjing, eighth session. Follow-up action
foster better coordination and an
China, from 29 April to 3 May 1996 relates to:
in-depth study of regional aspects;
• Preparation of a review of the
FELLOWSHIPS AWARDED IN 1996*
present WMO classification of
meteorological and hydrological
Long-term
Short-term
Training events of
Programmes or
personnel.
fellowships
fellowships
short
duration
sources of support
Regarding the procedures for the
UNDP
3
3
recognition of Regional Meteorological Training Centres, the panel
11
65
20
VCP
considered that they were still valid
21
10
VCP(F)
but that the criteria should be
7
Trust funds
6
vigorously adhered to . Improved
WMO regular budget
28
41
17
mechanisms for monitoring the
activities of RMTCs were proposed.
46
136
51
Total
The theme of the 1999 worldwide
education and training symposium
* Partial assistance was provided to 18 additional fellows
will deal with all relevant aspects of
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TRAINING COURSES, SEMINARS AND WORKSHOPS ORGANIZED BY WMO
Subject area

Event title

Location

Dates

Language(s)

Atmospheric
pollution

WMO Training Workshop on Background
Atmospheric Composition Monitoring and
Operation of GAW Stations for the Sub-Sahara

Nairobi, Kenya

1-4 October

English/French

CLiCOM

RA II/RA VCLiCOM Training Seminar

Kuala Lump'ur, Malaysia 3-1 4 June

English

Seminar on Climate Applications and SeNices,
focusing on CLiCOM and CLIPS for Englishspeaking countries of RA I

Niamey, Niger

140ct.-1 Nov.

English

Communications

Training Workshop on Effective Communication
Techniques and Improved Media Relations for
Regions III and IV

San Jose, Costa Rica

6-14 May

English/Spanish

Drought and
desertification

Training Workshop on Drought Preparedness and
Management for Northern African Countries

Casablanca, Morocco

24-28 June

Arabic/French

Education and
training

Regional Training Seminar for National Instructors
from RA III and RA IV

Bridgetown, Barbados

1-12 July

English/Spanish

Environment

Training Seminar on Environmental Emergency
Response Procedures for RAs I, II and VI

Toulouse, France

23-27 September English/French

Instruments

Training Workshop for Instruments Specialists

Melbourne, Australia

6-10 May

English

NWP

WMO/COMET International Workshop on Very
Short and Short-range Weather Prediction

Boulder, USA

21 Oct.-8 Nov.

English

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

Seoul, Republic of
Korea

22-29 October

English

Tropical Meteorology and Tropical Cyclone
Forecasting

Miami and Tallahassee,
USA

18 March-24 May English

Workshop on PWS with Focus on Storm Surges

Honolulu, USA

14-16 October

English/French

Third ICTPIWMO International Workshop
on Tropical Limited-area Modelling

Trieste, Italy

21 Oct.-1 Nov.

English

Tropical
meteorology

continuing education in meteorology
and operational hydrology.

Education and training meetings
Training events organized or cosponsored by WMO during 1996 are
listed above and in the table on the
following page. The following meetings are particularly noteworthy:
• A Training Seminar for National
Instructors from RAs III and IV
(Bridgetown, Barbados, 1- 12
July). Such seminars, which are
arranged on a regular basis,
ens ure that instructors keep
abreast of scientific advances and
new teaching methods;
• The Fourth International Conference on School and Popular
Meteorological and Oceano-

graphic Education (Edinburgh,

contributed significantly to the training of meteorological and operational
The fifth meeting of the Co- hydrological personnel from the
ordinating Committee of the Region s concerned and , in s ome
Standing Conference of Heads of instances, from other Regions. A
Training Institutions of National numb er of centres also organized
Meteorological Services took place in s p ecialize d training courses in
the WMO Secretariat from 14 to response to t h e needs identified by
Members.
18 October 1996.
Visits were made to national and
The Secretariat continued to
regional training institutions in monitor the centres' activities and to
Argentina, Costa Rica, Egypt, Italy provide assistance in the form of
and the UK.
training publications and e ducational media, visiting scientists and
Regional Meteorological Training the training of instructors. Some
Centres (RMTCs)
centres in RAs I and IV are receiving
The majority of centres in the world- support from Members to strength en
wide network of WMO RMTCs their activities in the area of
functioned satisfactorily; routine computer-aided learning (CAL) and
programmes were maintained and satellite meteorology training.
UK, 22-26 July).
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TRAINING COURSES, SEMINARS AND WORKSHOPS CO·SPONSORED OR JOINTLY SUPPORTED
BYWMO
Subject area

Event title

Location

Dates

Language(s)

Aeronautical
meteorology

Application of NWP Products in Aviation and
Dissemination through Satellite and Terrestrial Means

Reading, UK

15-19 July

English

Agricultural
meteorology

Intemational Postgraduate Course in Crop-weather
Modelling

Bet Dagan, Israel

25 Feb.-31 March

English

International Postgraduate Course in Basic
Agrometeorology

Bet Dagan, Israel

29 April-9 June

English

Training Course on Computers in Agricultural
Climatology

Reading, UK

10 July-17 Sept.

English

WMO/FAO/UNEP Roving Seminars on the use of
Meteorological Data for Effective Planning and
Management of Water for Sustainable Irrigated Crop
Production

Dakar, Senegal

3-7 June

French

Beijing, China

3-14 June

Chinese/
English

Atmospheric
pollution

EMEP Workshop on Measurements and Modelling
of Heavy Metals and Persistent Organic Pollutants

Moscow, Russian
Federation

24-26 September

English

Education and
training

Fourth International Conference on School and
Popular Meteorological and Oceanographic Education

Edinburgh, UK

22-26 July

English

CLiCOM

International Seminar on the Homogeneity of Climate
Data Time Series

Budapest, Hungary

5-12 October

English

Second ACMAD CLiCOM Course

Niamey, Niger

1 May-31 July

French

Seminar on Meteorological and Hydrological
Risk Assessment

New Delhi, India

16-19 March

English

The 25th International Postgraduate Diploma and
Master's Course in Hydrology

Roorkee, India

July 96-Apri197

English

Third International Course on Techniques of Measurements of Discharge in Large Rivers

Manaus, Brazil

22-30 August

English

International Postgraduate Course in
Hydrometeorology

Bet Dagan, Israel

3 Nov.-8 Dec.

English

MED-HYCOS Training Course on DCP Installation,
Operation and Maintenance

Toulouse and
Montpellier, France

23 Sept. -4 Oct.

English

International Postgraduate Course in Hydrology

Galway, Ireland

Sept. 96-July 97

English

Sixth Postgraduate Diploma Course in Hydrology

Nairobi, Kenya

Sept. 96-June 97

English

NWP

Advanced Training Course on Numerical Weather
Prediction

Reading, UK

4 March-3 April

English

Satellite
meteorology

EUMETSATIWMO Core Trainers Course on
Satellite Meteorology

Niamey, Niger

22 Oct.-14 Nov.

French

Asia-Pacific Satellite Applications Training Seminar

Melbourne, Australia

18- 29 November

English

Workshop on Tropical Cyclone Disaster Prevention,
Preparedness and Mitigation

Mahe, Seychelles

2-5 September

English

International Training Course on Tropical
Meteorology

Nanjing, China

9 Sept.-8 Oct.

English

The Second Southern Hemisphere Training Course
on Tropical Cyclones

Melbourne, Australia

23 Sept.-4 Oct.

English

Training Workshop on PWS with particular Emphasis
on Exchange of Hazardous Weather Information

Melbourne, Australia

7-11 October

English

Hydrology

Tropical
meteorology
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Introduction
In 1996, 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 are being harmonized and
one step in this process has been
the establishment of subregional
offices to provide the most efficient
services to Members (see p. 46).

UNDP and related activities
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ments and some of the countries
participating in the project. Negotiations are under way with the
Belgian Government for a four-year
follow-up phase to ensure continuation of activities at the Harare DMC.
In RA II, the projects in the
Islamic Republic of Iran (Development of Meteorology and Marine
Meteorology) and in Pakistan (Upgrading of the Institute of Meteorology and Geophysics) came to an end
following the completion of fellowships in agrometeorology and computer science, respectively. In India,
three fellowships in agrometeorology,
forecasting and management were
completed under the project
"Meteorological applications in agriculture". The third phase of the
UNDP/Government-financed project
for the establishment of a national
Meteorological Service in the United
Arab Emirates ended on 31 December 1996. A central forecasting office
(CFO), a national data bank and a
workshop for calibration of meteorological instruments were established.
Computerized telecommunication
facilities , including MDD, PDUS and
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SADIS systems, were installed.
At present, meteorological products
and information as well as climatological summaries are being provided to different users.
In RA VI, the second phase of the
project "Development of a background air-pollution monitoring
network" in Hungary was almost
completed. Study tours to acquaint
Hungarian specialists with the most
recent developments in air pollution
monitoring were organized in
Germany and USA.
UNDP allocated US $300 000 in
1996 for sectoral support missions,
the main purposes of which were to
assist NMHSs assess their existing
hydrometeorological facilities and to
provide advice to the authorities and
UNDP on how to ensure the development of the Services and the fulfilment of their national, regional
and international obligations.
In RA I, missions were carried out
in Gabon, Swaziland, Zaire, Zambia
and Zimbabwe, and to regional
organizations such as ECOWAS,
IGADD, Niger Basin Authority and
SADC.

During the year, UNDP funding
dropped from US $1.57 million in
1995 to approximately US $1.24
million in 1996.
In RA I, four country projects
were being implemented with funds
totalling US $321 974. They were
mostly aimed at enhancing the
capabilities of national Meteorological Services to provide specialized services in agrometeorology,
climatology and hydrology. The
Harare and Nairobi Drought Moni- Participants at a CLiCOMICLIPS seminar. Following the donation of computers by the UK, ACMAO
toring Centres (DMCs) continued to has established itself as a regional CLiCOMICLIPS training centre in Africa (WMO/Olsson)
provide warnings to countries in
eastern and southern Africa on the
possible occurrences of drought and
other adverse weather conditions. In
1996, an allocation of US $100 000
was made to continue the project
into the first half of 1997. These
funds helped the DMCs to provide
Members with drought-related
products and advisories for an ever
expanding user community. Problems were, however, experienced
with the collection and exchange of
data and products between the
DMCs and some Members . The
operational activities of the DMCs
were carried out by experts seconded
to the centres by the host govern-
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REGIONAL METEOROLOGICAL TRAINING CENTRE (RMTC) IN EGYPT
The Meteorological Institute for Research and Training in Cairo was
established in 1965 through a UN development programme as an
integral part of the Egyptian Meteorological Authority. In 1989, it was
recognized by the Executive Council as a WMO Regional
Meteorological Training Centre to meet the training requirements of
meteorological personnel of Region I as well as of other Regions.
The Centre is well-equipped with training aids and facilities: there
are six classrooms, one conference room (with a seating capacity for
80 persons, equipped with direct interpretation facilities), a library, tutor
training kits, an automatic weather station, an electronic pilot balloon
theodolite, projection aids and a computer laboratory for the use of
trainees.
Instructors and researchers are working at the Centre on a full- and
part-time basis. It also has an excellent tradition of collaboration with
universities and promotes a high level of research and training in the
field of meteorology and related subjects.
The main objective of the Centre is to organize and conduct training
for various WMO classes of personnel. The Centre is currently offering
thirteen different courses divided mainly into two categories:
• Basic courses to meet the requirements of Meteorological Services
at the national and regional levels; and
• Advanced and specialized training courses to update the knowledge and skills of meteorological personnel.
The Centre offers financial support to trainees from developing
countries in the form of partial stipends and/or the waiving of the tuition

Fellowships

fee, which is about US $500 per month for each student. From 1968 to
June 1996, the total number of national students who received training
at the Centre was 2822; a further 544 students came from 32 other
countries.
During 1996, 106 nationals and 44 foreign participants from RA I,
RA II and RA VI attended 11 training events in various fields of
meteorology. The level ranged from Class IV to Class I and included
specialized courses. The Centre also provided training during 1996 to
130 trainees, such as pilots, navigators and air traffic controllers.

databases and the upgrading of its
video equipment, thus providing a
better service to WMO Members. It
also continued to expand its holdings
of audiovisual and computer-aided
training media to meet Members'
requirements in these areas.
This year, the Library made available 196 copies of videofilms, 27 sets
of slides and 172 CAL software packages (diskettes and CD-ROMs) in
response to requests from Members,
training institutions and other users.

The fellowships awarded during
1996 under the various sources of
support are listed on p. 38. Study
tours were organized for several
newly-appointed directors ofNMHSs
to familiarize them with management and operational activities in
selected NMHSs and in the Secretariat. There was an alarming
reduction in UNDP and trust-fund
fellowships during 1996. In view of
the rising costs, the diminishing
traditional resources and the
increasing requirements for fellowships, the gap between requests and
funding opportunities within all
programmes continued to increase in
1996 to the detriment of fellowship
deliveries. The Secretariat continued
its efforts to increase resources by
soliciting contributions to the fellowship programme from new donors.

In 1996, a total of 345 persons participated in 13 training events
organized by WMO in 11 different
countries. The Organization also cosponsored or jointly supported 24
training events, which were organized by national institutions in
Member countries . The training
events are listed on pp. 39 and 40.

Training Library

Training publications

During 1996, the WMO Training
Library continued to strengthen and
expand its capabilities through the
increasing use of computerized

Information on WMO's training
publications is given on p. 59.

Training events
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WMO TECHNICAL ASSISTANCE (TOTAL DELIVERY US $16.04 MilLION IN 1996)

•
•

RA-I(49)
RA-II(2S)

•

RA-III(12)
RA-IV (21)

RA-V(8)
•

RA-VI (22)

Breakdown by number of countries in each
Region receiving assistance (total
137 countries)

•
•

UNDP
VCP(ES)

•

VCP(F)

AB

TF

Breakdown by source of funds

US $388 000 to the Voluntary Cooperation Fund (VCP(F)). The
money was used for spare parts,
expert services, fellowships, and
high priority programmes in accordance with the allocations approved
by the Executive Council.
Within the framework of the VCP
Equipment and Services Programme
(VCP(ES)), 23 donors provided
equipment, expert services and
fellowships amounting to about US
$5 940 000 in response to specific
requests from developing countries.
Seventy-seven countries received
support for a total of 138 VCP
projects for equipment. Of these
projects, 47 were completed in 1996
and 91 are continuing. Twelve
projects were aimed at strengthening surface observing stations, 17 at
strengthening upper-air observing
stations, 17 at installing satellite
receiving stations, 47 at improving
the GTS, 16 at improving dataprocessing systems and 21 at
strengthening climatological activities, primarily through the
installation of CLICOM systems;
eight other projects were related to
radar stations and applications of
meteorology, including aeronautical
meteorology and public weather
services.
Voluntary Cooperation
During 1996, 121 short-term and
Programme (VCP)
11 long-term fellowships were newly
In 1996, ten donor Members supported within the framework of
contributed cash amounting to about the VCP.

Missions were also carried out in
RAs II and V to ASEAN countries,
as well as to Pakistan and Qatar,
resulting in the preparation and
submission of project proposals to
government authorities, UNDP and
other funding agencies, including the
World Bank and the Asian DevelopmentBank.
In RAs III and IV, several projects
and programmes have been formulated following missions to Argentina,
Brazil, Chile, Haiti, Honduras,
Mexico, Paraguay and Uruguay.
In RA VI, experts visited
Bulgaria, Hungary, the Republic of
Moldova and Romania with a view
to establishing a regional drought
monitoring centre for eastern
Europe. Another mission visited
countries in RAs II and VI and prepared an integrated development
programme for the Caspian Sea,
which is now being considered by
the Coordination Committee on
Hydrometeorology and Pollution
Monitoring of the Caspian Sea. A
full "Regional Project for the Aral
Sea Basin" for the development of
Hydrometeorological Services of the
Aral Sea countries has been submitted to the World Bank for
consideration.

•

Experts

•

Fellows

•

Seminars

Miscellaneous

Equipment

Breakdown by type of assistance

China, the Republic of Korea, the
Russian Federation and the UK
contributed to the WMO Natural
Disaster Assistance Fund in 1996
by replacing hydrometeorological
equipment in Azerbaijan and the
Democratic People's Republic of
Korea destroyed by floods.
A study tour and a Workshop on
Meteorological Cooperation between
Members of RA III and RA IV was
arranged in China for directors and
senior officials from NMHSs of 15
countries in Regions III and IV.
France and the VCP(F) provided
nine Members from central and eastern Europe with urgently needed
radiosondes and balloons to maintain their upper-air observing
stations.

Trust-fund projects
In Africa, six trust-fund projects were
being implemented, mainly in
support of early warning systems,
crop production, enhancement of
observation and telecommunication
facilities, establishment of geographic
information systems, creation of
databases and training of specialized
personnel. Funding was largely provided from the Belgian, French and
UK contributions to ACMAD and the
Italian, Swiss and USA contributions
to the AGRHYMET Programme.
Italian contributions were also used
to finance a Regional Seminar on
Agrometeorological Monitoring and
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Early Warning (Niamey, Niger,
February 1996). WMO participated
in an AGRHYMET "round table"
.that took place in Niamey in June.
The FINNIDNWMO trust-fund
project for the "Rehabilitation and
improvement of the Sudan Meteorological Department" has been satisfactorily completed. FINN IDA will
organize an evaluation of the project
in conjunction with other technical
assistance programmes in Sudan.
Consultancy missions were carried
out in Morocco, using the remaining
funds under the project "Strengthening the national Meteorological
Service", to advise the meteorological
authorities on the integration of
regional forecasting offices and to
provide training on h ydrological
nowcasting and observing.
In RA II, the trust-fund project in
the Sultanate of Oman, aimed at
strengthening the capabilities of the
Department of Meteorology, is progressing satisfactorily. Within the
framework of the project, a SADIS
aviation meteorological workstation
was provided as well as computer

software and training on instrument
calibration.
In South America, two trust-fund
projects with the Brazilian Institute
of Environment (IBAMA) are under
way. The project on "Mineralization
and river basin recovery" was
reviewed at the end of 1996 and has
been extended for five years. The
need for additional activities under
the project "Chemical substances,
evaluation and environmental management" led to a review by IBAMA
and WMO. As a result, the budget
for the project has been increased to
US $8 million instead of US $2.5
million originally allocated. Two projects are being carried out in
Venezuela, one to improve the
meteorological services of the
Venezuelan Air Force and the other
in the field of hydrometeorology for
the Ministry of Environment and
Natural Renewable Resources. All
these projects are progressing well.
In RA IV, an Agreement between
Mexico and WMO for the provision
of technical assistance services as
part of the implementation of the

"Water Resources Management
Project" was signed in August 1996.
Provision of consultancy services by
WMO began in October 1996 (see
also box on p. 36).
After six years of implementation,
the FINNIDA "Central American
Isthmus Project" has been completed
successfully. Main outputs included:
the establishment of satellite-based
telecommunication systems in the
Central American region; training of
more than 400 participants through
local and regional courses; strengthening regional capabilities for the
continuation of personnel development programmes; rehabilitation
and expansion of existing meteorological, hydrological, agrometeorological and climatological networks
and strengthening inter-regional
coordination mechanisms, particularly the Regional Water Resources
Committee.
The trust-fund project between
WMO and Switzerland for the provision of low-cost, low-resolution
satellite data receivers to 30 WMO
Member countries is progressing

WORLD BANK AND THE GLOBAL ENVIRONMENT FACILITY
The World Bank is financing the Mediterranean Hydrological Cycle
Observing System (MED-HYCOS), a regional component of WHYCOS.
During 1996, 20 data-collection platforms were purchased for the
project and training was provided to experts from participating countries on its operation and maintenance (see also p. 34).
The Global Environment Facility is providing support for three
WMO projects, namely:
• Monitoring of Greenhouse Gases including Ozone: Six new stations
have been established in Algeria, Argentina, Brazil, China, Indonesia
and Kenya. Implementation of the project is continuing with expert
and consultant missions, provision of equipment as well as training
of nationals through seminars, workshops, individual fellowships
and on-the-job training;
• Monitoring of Ozone and UV-B in the Southern Cone Countries:
The national coordinators from the participating countries
(Argentina, Brazil, Chile, Paraguay and Uruguay) and representatives of UNDP and WMO conducted a mid-term review in April
1996. The project is progreSSing well and according to schedule,
with nearly 90 per cent of the instrumentation already delivered and
almost half of the planned training completed;
• Regional Cooperative Activities in Support of Climate Change
Research in the IAI Countries: The countries currently participating
in the project are: Argentina, Bolivia, Brazil, Chile, Colombia, Costa
Rica, Cuba, Dominican Republic, Ecuador, Mexico, Panama,
Paraguay, Peru, Uruguay and Venezuela. In 1996, support was
provided for the installation of the workstations, peripheral equip-
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ment and GIS software; international and national training seminars;
and consultancies in data processing. Formal training through 14
fellowships of six -months duration and 15 fellowships of twomonths duration was also initiated. A tripartite review was
conducted in October with the participation of representatives of
IAI, UNDP and WMO. The meeting extended the project until the
end of 1998, to allow the completion of activities in countries which
joined the project in 1996.
Additional information about WMO's activities relating to the monitoring of ozone and greenhouse gases can be found on p. 28.

TECHNICAL COOPERATION PROGRAMME MEETINGS
Date and place

Title

5- 7 February
Geneva

Informal Planning Meeting on the Voluntary Cooperation
Programme

8-10 February
Geneva

Executive Council Advisory Group of Experts on Cooperation first session

1 March

New Sun Foundation - Fourth Board Meeting

Geneva

19-22 March

Mbabane, Swaziland
13-23 May

China
20 November

Casablanca, Morocco

Twelfth SATCC Meeting of Directors of Meteorological Services of
the SADC Countries
VCP Study Tour and Workshop (Beijing) on Meteorological
Cooperation between WMO Members of RA III and RA IV
Third Informal Meeting on the UNDPIWMO Project - Drought
Monitoring for Eastern and Southern Africa

Nigeria, July 1996) in the presence
of the Secretary-General of WMO .
Fruitful contacts have been made
with potential donors with a view to
funding the project.
WMO participated in the Southern
African Development Community
(SADC) Annual Consultative Conference, held in South Africa in January,
and in the Twelfth Annual SATCC
Meeting of the Directors of Meteorological Services of SADC countries in
Swaziland in March. WMO has, for
many years, collaborated closely with
SADC to further the development of
meteorological activities in the region
and is currently negotiating with
funding agencies to secure support
for projects included in the SADC
ten-year meteorology development
programme.
A number of initiatives were
taken to assist Members in RA III
and RA IV through the development
of technical cooperation projects.
Some projects are in the formulation
and negotiation stages, including: a
radar network system for Englishspeaking Caribbean countries; the
extension of the Ibero-American
climate project; the CARIB-HYCOS
project; natural disaster mitigation
in Central American countries; and
activities in the areas of water
resources and environment in Brazil
and Colombia.

satisfactorily. In 1996, the equipment was delivered, installed and
local training on its operation had
began. The project will help recipient
countries acquire the scientific and
technological capability to obtain
and process meteorological data
from satellites thereby enabling
their national Meteorological
Services to contribute to the
provision of early warnings and
advisories to users.

Bulgaria, Georgia, Romania, Russian
Federation and Ukraine. Automatic
stations were provided to Azerbaijan,
the Islamic Republic of Iran,
Kazakstan, Russian Federation and
Turkmenistan to monitor water-level
variations of the Caspian Sea. The
Government of the Islamic Republic
ofIran has offered to organize a training course in Tehran for countries
participating in the project.

New Sun Foundation and the
private sector

WMO collaborated actively with the
Economic Community of West
African States (ECOWAS ) on the JPOs scheme, associate experts
preparation and finalization of a In 1996, Junior Professional Officers
programme document in support of (JPOs) financed by Germany, Italy,
agricultural production and the Japan and the Republic of Korea
management of environmental were working in the Secretariat.
resources in the subregion. The Finland and Italy financed associate
project was adopted at the Summit experts who are working in San
of Heads of State and Government of Jose, Costa Rica, and at the
ECOWAS Member States (Abuja, AGRHYMET Centre, respectively.

Through the New Sun Foundation
(NSF), efforts are made to develop
projects and activities in support of
WMO programmes. Progress has
been made in the proj ect for the
establishment of automatic weather
stations to monitor pollution around
the Black Sea at key selected areas in
the six riparian countries: Armenia,

Regional collaboration
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Introduction
Twelfth Congress decided that the
activities of the Regional and
Technical Cooperation Programmes
should be harmonized and that, to
facilitate this process, subregional
offices should be established, on a
trail basis; these m eas ures will
provide increase d support to
Members in the most cost-effective
way.
In 1996, visits were made to
several countries which h a d indicated their w illingness to host a
s ubregional office. At the end of
1996, formal arrangements had been
concluded with the Governments of
Nigeria and Costa Rica on the establishment of a subregional office in

Lagos to serve countries in western
Mrica and a nother in San Jose for
countri es in northern and central
America and the Caribbean. The
offices will b egin operations in
February 1997. Plans to establish a
third subregional office to serve
countries in the South-West Pacific
are moving ahead.
The R egional Office s provide
support to the preside nts of
Regional Associa tions I, II, III, IV
and V (see Annex II), to the working groups and rapporteurs of those
Associations as well as to other
groups such as the five WMO tropical cyclone bodies.
The Offices also maintain close
liaison with Members to assist them
develop their national Meteorological

and Hydrological Services and to
implement WMO scientific and technica l programmes in the Regions.
The biannual Newsletters prepared
by each Office provide an efficient
method for Members to exchange
information of regional interest.
The Secretariat provides support
to the president and Members of
Regional Association VI.

Regional Office for Africa
The Office was involved in the meet ings of the Directors of Meteorological Services of ECOWAS and
SADC countries which took place
during the year. It was also closely
associated with the activities of
regional bodies such as the UN
Economic Commission for Africa, the

ELEVENTH SESSION OF REGIONAL ASSOCIATION II (ASIA)
The eleventh session of RA II took place in Ulaanbaatar, Mongolia, from
24 September to 3 October 1996. There were 68 participants, including delegates from 19 Members of the Association, two observers from
other Regions and two observers from international organizations. The
Association elected Dr Z. Batjargal (Mongolia) and Mr Abdul Rahim
B. S. AI-Harmi (Oman) as president and vice-president of the
Association, respectively.
The Association re-organized the Regional Basic Synoptic Network
(RBSN) to ensure a more homogeneous distribution of observing
stations and approved a revised list of RBSN stations in the Region as
well as the inclusion of newly established GTS circuits in the RMTN. It
designated the National Meteorological Instrument Centres in Beijing,
China, and Tsukuba, Japan, as Regional Instrument Centres and noted
the offers of RSMCs Beijing, Tokyo and Emergency Response Centre
Obninsk (Russian Federation) to take responsibility for the provision of
transport products in Region II.
The Association established a Working Group on Climate-related
Matters and welcomed the offer of the State of Bahrain to host a
CLiCOM Area Support Centre. In considering the CLIPS project, the
Association stressed the need for close cooperation between the
providers and users of climatological information to enhance the effectiveness of the services. Activities under the Global Atmosphere Watch
(GAW) remained prominent within the Region. Members of RA II were
encouraged to continue to submit their GAW data in a timely fashion
and to contribute to activities such as the near-real-time ozone
campaigns.
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Members were urged to ensure that government officials were fully
aware of the socio-economic benefits accruing from efficient public
weather services and that investment in national Meteorological
Services was a key to future national development. Recognizing the
acute problem of the rising level of the Caspian Sea and the efforts of
the national Meteorological and Hydrological Services concerned to
solve this problem, the Association noted with satisfaction the activities
of the Coordinating Committee on Hydrometeorological and
Environmental Monitoring of the Caspian Sea.
Noting the deSignation of three new Regional Meteorological
Training Centres located in Nanjing, China, Tehran, Islamic Republic of
Iran, and Tashkent, Uzbekistan, the Association requested Members to
assist those centres to organize courses under Technical Cooperation
among Developing Countries or other bilateral and multilateral arrangements. Aserious concern was the continuing reduction of funding from
sources that had traditionally supported technical cooperation activities, in this regard the Association stressed the role of Members in
mobilizing resources at national level.

Regional Office for the Americas

Fifth Technical Conference on Management for Development of Meteorological Services in Africa opening ceremony

Organization of African Unity and
the African Ministerial Conference
on Environment.
The Fifth Technical Conference on
Management for Development of
Meteorological Services in Africa
took place in Casablanca, Morocco,
from 19 to 23 November 1996. It was
declared open by H.E. Mr Abdelaziz
Meziane Belafkih, Minister of Public
Works. Thirty-eight directors and
five senior meteorological staff of
national Meteorological Services in
Africa participated in the conference,
which was also attended by representatives of ACMAD and ASECNA.
Prof. G. O. P. Obasi, SecretaryGeneral of WMO, addressed the
opening session. Attention focused
on topics of importance to the participants, such as the likely need to
restructure national Meteorological
Services in the light of diminishing

financial resources; activities related
to the follow-up to UNCED, including capacity building; and the
commercialization issue.

Regional Office for Asia and the
South-West Pacific
The Office participated in, and
contributed to, meetings of regional
international bodies, such as the
Economic and Social Commission for
Asia and the Pacific, the ASEAN
Sub-Committee on Meteorology and
Geophysics and the Permanent
Meteorological Committee of the
League of Arab States.
During the year, Macao became a
Member of RA II and the Federated
States of Micronesia, which had
become a Member ofWMO in 1995,
joined Region V, bringing the
number of Members of RA II and
RA V to 34 and 17, respectively.

The first meeting of Directors of
Meteorological Services of the
Southern Cone countries was
successfully organized by the
Regional Office in April 1996. The
Permanent Representatives of
Argentina, Bolivia, Brazil, Chile,
Paraguay and Uruguay participated in this event.
Work is under way on a feasibility
study of the climate of IberoAmerican countries. The study is
aimed at improving climate monitoring and assessment by countries in
Latin America. A project implementation unit was established in
1996 and is located at the premises
of the Regional Office, which provides logistic support for the work
(see also p. 3).
Preparations began for the
sessions of Regional Associations III
and IV, both of which will take place
in 1997.

Regional Association VI (Europe)
A sectoral support mission visited
Bulgaria, Hungary, the Republic of
Moldova and Romania during the
year in connection with the future
establishment of a drought monitoring centre for eastern and central
Europe. The report of the mission
has been submitted to countries for
consideration.
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Regular budget
The maximum expenditure approved
by Twelfth Congress fo r the twelfth
financial p eriod (1996-1999) was
SFR 255000000 . It was SFR 2.8
million b elow the zero real growth
amount. Congress, having achieved
a budget reduction, added mandates
for previously unfunded a ctivities
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 the forly-seventh
session of the Executive Council for
the first biennium 1996-1997 was
SFR 124 400 000.

Contributions
At 31 December 1995, the end
of the eleventh financial period
(1992-1995), the cash deficit which
had accumulated amounted to
SFR 3 965 650. The situation
improved slightly in 1996 after the
receipt of arrears of contributions
from some Members.

ACTUAL EXPENDITURE FOR THE BIENNIUM 1994-1995
AND APPROVED BUDGET FOR THE BIENNIUM 1996-1997
(IN SFR '000)
Parts

Programmes

Approved
budget

1994-1995

1996-1997

1.

Policy-making organs

4515.0

2346.5

2.

Executive management

6210.0

6 189.9

3.

Scientific and technical programmes:

3.0

Overall coordination of the scientific and
technical programmes

1 813.2

1 738.2

3.1

World Weather Watch Programme

12618.6

13614.3

3.2

World Climate Programme

10 713.1

11 948. 1

3.3

Atmospheric Research and Environment
Programme

6346.9

7041.4

3.4

Applications of Meteorology Programme

6099.9

6579.3

3.5

Hydrology and Water Resources Programme

5 047.9

5621.2

3.6

Education and Training Pro9ramme

6724.4

7282.7

3.7

Regional Programme

6226.3

6286.8

55590.3

6011 2.0

Total Part 3: Scientific and technical programmes
4.

Technical Cooperation Programme

7722.2

5317.8

5.

Programme support services and
publications

23588.2

25315.1

6.

Administration

20 449.7

23314.6

7.

Other budgetary provisions

3 119.5

1 804.1

121194.9

124400.0

Total
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Actual
expenditure

Assessed contributions for the
year 1996 totalled SFR 62266 585,
including SFR 29 265 assessed on
three new Members who joined the
Organization during the year. The
amount unpaid from the 1996 assessment at 31 December 1996 was
SFR 20 188 318 in a total of unpaid
contributions of SFR 31 964257.
This end of year total compares with
SFR 28 391 613 outstanding at 31
December 1995 and SFR 19 123 662
at 31 December 1994. On 1 January
1997, 48 Members had forfeited their
rights in accordance with decisions of
Congress as compared with 43
Members at 1 January 1996.

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 organizations, notably
for UNDP, GEF and UNEP projects
and for GCOS, JCRF, CAEA and
IPCC . Extra-budgetary r esources
declined from SFR 80 million in the
1992-1993 biennium to SFR 43 .9
million in the 1994-1995 biennium
and ar e projected to continue steeply
on thi s downwar d trend in the
1996-1997 biennium. The dramatic
r e duction in funding of t echnica l
cooperation proj e cts and related
r e imbursement of support costs,
especially from UNDP proj ects, has
n ecessitated a m ajor restructuring
and reduction in t he Technical
Cooperation Progra mme of WMO
which is still under way.

DISTRIBUTION OF STAFF BY NATIONALITY AND REGION (on 31 December 1996)

u

p

G

S

Total

U

RA I - Africa

RA IV - North and

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

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

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

1
2
2
2
2
2

16

8

26

2
1

2
1
2
4
1
4
2

RA /I-Asia
Bangladesh
Cambodia
China
India
Iran, Islamic Republic of
Japan
Pakistan
Qatar
Republic of Korea
Sri Lanka

2
1
2
1

7

RA 11/ - South America
Argentina
Brazil
Chile
Colombia
Guyana
Paraguay
Uruguay

3
1
2

9

3

1
1
2
1
1

7

19

1
2

1
3
1
1
1
3

4

11

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

P

G

S

Tota l

5
1
2
1
4

2

5

6
1
2
1
11

13

3

5

21

2
1

5

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 Northem Ireland

3
1
5

2
1
3
2
7

9

15

2

2
5
1
1
51
5
2
5
5
1
1
1
1
1
1
19
6
2
39

5
1
10
3

38
1
4
3

1
12
1
2
6

30

9

13

2

53

104

General Fund
UNDP Fund (administration
and execution)
Supernumerary staff

3

94

114

7

23

Tota l

3

2
2
1

5
5
3

23
13

172

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)

101

137

211

23

30
23

23

264
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World Weather Watch Department
(Director: R. C. Landis)
World Climate Programme Department
(Director: V. Boldirev)
Joint Planning Staff for WCRp·
(Director: H. Grassl)
Joint Planning Office for GCOS"
(Director: T. W. Spence)

Deputy
Secretary-General
(M. J. P. Jarraud)

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

Resource Management Department
(Director: M. Husain)

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

Regional Offices:
Africa (Director: W. Degefu);
the Americas (Director: G . Uzano);
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)

Tec hnical 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

*'
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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

Coordination of arrangements
for Congress and EC

-

ANNEX I

MEMBERS OF THE
WORLD METEOROLOGICAL ORGANIZATION (31.12.1996)

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

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'
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 ofTanzania'
United States of America
Uruguay'
Uzbekistan
Vanuatu
Venezuela
Viet Nam, Socialist Republic of
Westem Samoa
Yugoslavia'
Zaire'
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, 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:
Third Vice-President:

Vacant

Presidents of Regional Associations
RA I (Africa):

RA III (South America):

K. Konare (Mali)

W. Castro Wrede (Paraguay)

RA II (Asia):

RA IV (North and Central America):

Z. Batjargal (Mongolia)

S. Polionais (Trinidad and Tobago) (acting)

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

Elected members
A A Algain (Saudi Arabia)
Z. Alperson (Israel)
A Athayde (Brazil)
A Bedritsky (Russian Federation)
J.-P Beysson (France)
A B. Diop (Senegal)
E. W. Friday (USA)
U. Gartner (Germany) (acting)
J. Hunt (United Kingdom)

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

G. K. Ramothwa (Ms) (Botswana)
Y. Salahu (Nigeria) (acting)
G. C. Schulze (South Africa)
R. A Sonzini (Argentina)
J. Zielinski (Poland)
M. Zohdy (Egypt) (acting)
Zou Jingmeng (China)
(one seat 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
(North and Central America)
President:

S. Polionais (Trinidad and Tobago)

Regional Association V (South-West Pacific)
President:

S. Karjoto (Indonesia)

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

P Steinhauser (Austria)

Vice-president: Vacant

(acting)
Vice-president: H. Hidalgo Ramirez (Costa Rica)

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: A B. Love (Australia)
Commission for Climatology (CCI)
President:

Observation (CIMO)
President:

J. Kruus (Canada)

Vice-president: A van Gysegem (Belgium)

W. J. Maunder (New Zealand)

Vice-president: Y. Boodhoo (Mauritius)
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:

R. J. Shearman (United Kingdom)

Vice-president: Lim Joo Tick (Malaysia)

STRUCTURE OF THE WORLD METEOROLOGICAL ORGANIZATION

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

TECHNICAL COMMISSIONS

REGIONAL ASSOCIATIONS

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)

EXECUTIVE COUNCIL
Consists of 36 members,
including the President,
three Vice- Presidents and
the six preSidents of the
regional associations,
w ho are ex officio
members; meets annually

Commission for Aeronautical
Meteorology (CAeM)
Commission for Agricultural
Meteorology (CAgM)
Commission for Marine
Meteorology (CMM)
Commission for
Climatology (CCI)

Working groups and
rapporteurs of regional
associations
Regional hydrological
advisers

Advisory working groups,
working 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

SECRETARY-GENERAL
SECRETARIAT
The Sec retariat, 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 (1992-1996)

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

1992

99

36

127

59

74

79

11 984

5828

17812

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

1570

6281

7851

1996

62

30

57

23

6

14

1240

6988

8228

* inciuding one UN Volunteer, two associate experts and

Table II

seven national experts in 1996

Distribution of expert missions in 1996 by field of activity

Programme / Number of expert missions
Field of activity
UNDP

Agrometeorology

9

VCP

TF

9

Total

18
2

Automatic data processing
Climatology

RB

4

4

Computer science/techniques
7

3

10

Meteorology

18

4

22

Other

17

5

22

Total

57

23

80

Hydrometeorology/hydrology
Instruments/electronics

54

~i

Nationality of WMO experts who served in 1996

Table III

Nationality

Associate National Volunteer Other

Argentina

2

Australia

Total

Nationality

2

Malawi

1

Malaysia

Benin

Associate National Volunteer Other

Total

Mali

3

3

2

2

Brazil

6

7

Niger

Canada

5

5

Norway

Chile

5

5

Peru

Costa Rica

2

2

Senegal

1

Swaziland

Cote d'ivoire
Denmark

1

1

Uganda

Egypt

3

3

United Kingdom of
Great Britain and
Northern Ireland

2

2

United Republic of
Tanzania

2

2

United States
of America

5

5

Finland
France
Germany
Hong Kong
Hungary
India
Italy

Venezuela
12

13

Lesotho
Madagascar

Table IV

Zambia

1

Zimbabwe

Kenya
2

2
2

4

4

2

2

Total
(from 35 countries)

2

7

70

80

Distribution of fellowships in 1996 by field of study

Programme / Number of fellows
Field of study

Agrometeorology

UNDP

VCP

TF

RB

Total

8

12

16

14

50

Automatic data processing
Climatology

7

5

12

25

6

31

4

5

Computer sCience/techniques
Hydrometeorology/hydrology

18

24

42

Instruments/electronics

14

12

27

Meteorological telecommunications
Meteorology

2
8

On-the-job training

94

7

89

21

Other

2

7

Total

20

200

198
21

23

13

22

167

410

55

Nationality of WMO fellows under
training in 1996

Table V

Programme I Number of fellows
Nationality
UNDP

VCP

TF

RB

Programme I Number of fellows

Total

Region I
Algeria
Angola
Benin
Botswana
Burkina Faso
Burundi
Cameroon
Cape Verde
Central African
Republic
Chad
Comoros
Congo
Cote d'ivoire
Djibouti
Egypt
Eritrea
Ethiopia
Gabon
Gambia
Ghana
Guinea
Guinea-Bissau
Kenya
Lesotho
Liberia
Madagascar
Malawi
Mali
Mauritania
Mauritius
Morocco
Mozambique
Namibia
Niger
Nigeria
Rwanda
Sao Tome and Principe
Senegal
Seychelles
Sierra Leone
South Africa
Sudan
Swaziland
Togo

56

Nationality
UNDP

RB

Total

4

4

8

5

7
1
3

12

VCP

TF

Region I (contd.)
2
1
1
2

7
3

9
5

4
1
3
1
2

2
3
6

4

2

4
11
1
3
2
2
2
1

2

2

4

3

4
5

2
8
6

2
5
3

5
7
5

4

2
2
2
2

1
2
2

1
5

5
2

4

Region '"

8

2
18

4

5
3
10

1

2

3
9

3
2
12

3

5

3

3

4
3
3

2
3
2

Bangladesh
China
Hong Kong
India
Iran, Islamic
Republic of
Iraq
Korea, Republic of
Maldives
Mongolia
Myanmar
Oman
Pakistan
Sri Lanka
Tajikistan
Turkmenistan
Uzbekistan
Viet Nam
Yemen

3
1

2
11

80

3

4
3

18

110

219

1
3

1
3
1
5

Region II

Total (Region II)

2

3

4

Total (Region I)

1
2
2

2

10

3
13

Uganda
United Republic
of Tanzania
Zaire
Zambia
Zimbabwe

3

2

2

2
3
1

2
1

2
3
2
2
2
2
1

3
2
2

11
1
5

7

28

2

1
2

11
2
7
2

15

52

Argentina
Bolivia
Brazil
Chile
Colombia
Guyana
Paraguay
Peru
Uruguay

2
12
2
1

6
1

5

6

Total (Region III)

34

35

1

1

4

4

1

6

2
12
2

Table VI

Table V (contd.)

Host countries which trained
WMO fellows in 1996
Programme / Number of fellows

Programme / Number of fellows
Nationality

UNDP

VCP

TF

RB

Host country
Total

Region IV
4
1
9
2
3
2

Bahamas
Cayman Islands
Costa Rica
Cuba
EI Salvador
Honduras

3
1
6

Jamaica
Mexico
Netherlands Antilles

2
5
1

2
5

Nicaragua
Saint Lucia
Trinidad and Tobago

6

6
1
3

2

2
1

2

UNDP

VCP

TF

RB

Algeria

8

8

Argentina

1

2

Barbados

2

5

3
13

Belgium
Canada

13

2

3

China
Costa Rica

2

2

Cote d'ivoire

1
8

8

9

40

49

4

2

8

Czech Republic
Egypt
France

1

Germany

2

3
1

Hong Kong
Total (Region IV)

30

3

6

39

Region V
2
1
3
5

Fiji
Malaysia
Papua New Guinea
Philippines
Vanuatu
Total (Region V)

2
1
4

11

2

6
2

4

15

Albania
Czech Republic
Georgia
Hungary
Jordan
Latvia
Uthuania
Moldova, Republic of
Palestine
Poland
Romania
Russian Federation
Slovakia
Syrian Arab Republic
Ukraine
Total (Region VI)
GRAND TOTAL
(108 nationalities)

Hungary

5

5

India

10

1

11

Israel

3

5

8

Kenya

6

30

38

Madagascar

5

5

Malawi

1

1

Mali

2

2

Morocco

2

2

Netherlands
Niger

Region VI

3

9

Nigeria
1
3
3
2
1

3
2
2
1
3
26
2
1

1
3
26
3

Philippines
Russian Federation

20

200

2
27

8

8

3

7

6

6

36

36

45

45

Senegal
Singapore
Spain
Switzerland

6

Syrian Arab Republic

7
1

United Kingdom of
Great Britain and
Northern Ireland
United States of
America

17

4

Poland

2
15

Tunisia

2

2

Total

23

31

50

167

410

27
3

Ukraine
Total
(36 host countries)

3

36

8

38

13

52

2

20

200

2

23

167

410

57

,

,.
WMO ANNUAL REPORT 1996

-

WMO ANNUAL REPORT 1996
-

WMONo.

Mandatory publications
Basic documents
15

Basic Documents (1995 edition):
Arabic (Convention and General Regulations only) and Chinese

49

Technical Regulations
Volume I - General meteorological standards and recommended practices (1988 edition)
Supplement No.2: English-French-Russian
Volume II - Meteorological service for international air
navigation (1992 edition)
Supplement NO. 3: French-Russian-Spanish
Volume III - Hydrology (1988 edition)
Supplement No. 2: English-French-Russian

306

Manual on Codes
Volume 1.1 - International Codes, Part A
(1995 edition) : French
Volume 1.2 - International Codes, Parts Band C
(1995 edition): French
Supplement No. 1: English
Volume II - Regional codes and national coding practices
(1987 edition)
Supplement NO.8: Russian
Supplement No. 9: English

544

Manual on the Global Observing System
Volume II - Regional aspects (1995 revision): French

558

Manual on Marine Meteorological Services, Volumes I
and II (1990 edition)
Supplement No. 1: Russian-French

-
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9 Weather reporting (contd.)
Volume D - Information for shipping
Supplements: December 1995 and February, April, June,
August, October and December 1996
47

International list of selected, supplementary and auxiliary
ships (bilingual English/French): 1995 edition

Official records
508

Resolutions of Congress and the Executive Council
Supplements Nos. 7 and 8: English

827

Twelfth World Meteorological Congress (1995) - Abridged
final report with resolutions: Arabic- Russian

846

Executive Council, forty-eighth session (1996) - Abridged
final report with resolutions: English- French-RussianSpanish

Guides
168

Guide to hydrological practices (fifth edition): French

305

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

834

Guide to public weather services practices (1993 edition):
English-Spanish

Annual reports of WMO
836

Annual report 1995: English-French- Russian-Spanish

WMO Bulletin
Volume 44, NO. 3:
Volume 44, NO. 4:
Volume 45, No. 1:
Volume 45, No. 2:
Volume 45, NO.3:
Volume 45, NO. 4:

Operational publications

58

2

Meteorological Services of the world (bilingual
English/French): 1996 supplement

5

Composition of the WMO (bilingual English/French)
Editions: October 1995 and January, April and July 1996

9

Weather reporting (bilingual English/French)
Volume A - Observing stations
Editions: November 1995 and May and November 1996
Volume C1 - Catalogue of meteorological bulletins
Editions: November 1995 and May 1996
Volume C1 - Transmission schedules
Supplements: January, March, July and September 1996

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

Programme-supporting publications regular series
WMO Long-term Plans
830

Overall policy and strategy, 1996-2005 - Fourth
Long-term Plan: English-French-Russian-Spanish

~

WMONo.

WMONo.

Booklets for the public

WMO Long-term Plans (contd.)
831

Fourth Long-term Plan, 1996- 2005: Summary of
objectives, policy and strategy: English-FrenchRussian-Spanish

821

A response to the weather and climate challenge the World Weather Watch: French-Russian-Spanish

832

Climate Information and Prediction Services (CLIPS):
English

835

Weather and sports: English-French-Russian-Spanish

837

Exchanging meteorological data. Guidelines on
relationships in commercial meteorological activities WMO policy and practice: English-French-Russian-Spanish

838

WMO statement on the status of the global climate in
1995: English

844

Climate and urban development: English

848

WMO and climate change: English

849

Food security: the climate factor: English-FrenchRussian-Spanish

Training publications
726

Compendium of lecture notes in climatology for Class III
and Class IV personnel: Arabic

Other programme-supporting publications
Handbooks and service information
782
842

Aerodrome reports and forecasts - A user's handbook
(revised 1996 edition): English-French-Russian-Spanish
Guide to the provision of meteorological service for
international helicopters: English-French

Catalogues
Publications of the World Meteorological Organization 1996: Quadrilingual English-French-Russian-Spanish

Joint inter-agency publications
WMO/UNEP publication

Lectures presented at Congress and sessions of
the Executive Council
822

Lectures presented at the forty-sixth session of the
WMO Executive Council (1994): English or Russian

828

The changing ozone layer: Arabic

WMOIWHO/UNEP publication
843

Climate and human health: English

TRAINING PUBLICATIONS - THE "BLUE" SERIES
Since the series began in the late 1960s, a whole generation of instructors and students of meteorology, operational hydrology and related
disciplines have become familiar with WMO's "blue" training publications. The preparation, translation, printing and updating of these
publications is an ongoing task which has been made easier by the
generous help that some Members have given to different aspects of
the work.
In 1996, WMO publication No. 726, Compendium of lecture notes
in climatology for Class 11/ and Class IV personnel, was translated and
published in Arabic. Although primarily a training manual, the
compendium attempts to show how the work of an operational
climatologist may be related to wider fields - SCientific, social and
economic. Publication No. 701, Mesometeorology and short-range
forecasting -lecture notes and students' workbook for training
Class I and Class /I meteorological personnel, has already been translated into Arabic and will be issued in 1997. A Spanish translation of
WMO publication No. 622, Compendium of lecture notes on meteorological instruments for training Class 11/ and Class IV meteorological
personnel, is being finalized.
The seventh edition of publication No. 240, Compendium of training facilities for meteorology and operational hydrology, was finalized at
the end of the year. The publication is multilingual, i.e. English, French,
Russian and Spanish, and the information is presented in a loose-leaf

format so that new country pages can be easily inserted at any time.
The present information refers to 545 courses taught in 233 institutions
in 95 countries.
Work is in progress, with the assistance of some WMO Members,
on new publications related to agrometeorology, the training of instructors, marketing of meteorological products and advanced synoptic
meteorology.

59

WMO ANNUAL REPORT 1996

WMO ANNUAL REPORT 1996
.
- - , .. :
~.

ACMAD
ACSYS
AGRHYMET
ASAP
ASDAR
ASEAN
ASECNA
CAEA
CAeM
CAgM
CAL
CAS
CBS
CCI

CHy
CUCCM
CUPS
CUVAR
CMM
COMET
CCMPARE
CPPS
CCSNA
CSD
DBCP
DCP
ECE
ECCWAS
EMEP
ENSO
ESCAP
EUMETSAT
EUROTRAC
FAO
FCCC
FINNIDA
GAW
GCCS
GDPS
GEF
GESAMP
GEWEX
GIS
GLONET
GMS
GOES
GOMS
GOOS
GOS
GTOS
GTS
HOMS
HYCCS
IAEA
!AI
ICAO
ICRISAT
ICSU
ICTP
IDNDR
IGAC
IGADD
IGBP
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African Centre of Meteorological Applications for Development
Arctic Climate System Study
Regklnal Training Centre for Agrometeorology and Operational Hydrology
and their Applications
Automated Shipboard Aerological Programme
Aircraft-to-sateIlITe data relay
Association of South-East Asian Nations
Agency fir Air Safety in Africa and Madagascar
Climate and Atmospheric Environment ActMties (Trust Fund)
Commission for Aeronautical Meteorology
Commission for Agricultural Meteorology
Computer-assisted learning
Commisskln for Atmospheric Sciences
Commisskln for Basic Systems
Commisskln for Climatology
Commisskln for Hydrology
Climate computing
Climate Information and Prediction SelVices
Climate variabilITy and predictabilITy study
Commission for Marine MeteorOlogy
Cooperative Programme for Operational Meteorology, Education
and Training
Comparison of Mesoscale Prediction and Research Experiment
Permanent Commission for the South PacifIC
ComposITe ObselVing System for the North Atlantic
Commisskln on Sustainable Development (UN)
Data Buoy Cooperation Panel
Data-collection platform
Economic Commission for Europe (UN)
Economic CommunITy of West African States
Cooperative Programme for the MonIToring and Evaluation of the Longrange Transmission of Air Pollutants in Europe (ECEJWMOIUNEP)
B Nino/Southern Oscillation
Economic and Social Commission for Asia and the Pacific (UN)
European Organization for the Exploitation of Meteorological SatellITes
European Experiment on Transport and Transformation of Environmentally
Relevant Trace Constituents in the Troposphere over Europe
Food and Agricullure Organization of the UnITed Nations
Framework Convention on Climate Change
Rnnish Internatklnal Development Agency
Global Atmosphere Watch
Global Climate ObselVing System
Global Data-processing System
Global Environment FacilITy
Group of Experts on the Scientific Aspects of Marine Environment
Protection (IMO/FAOIUNESCO-IOGIWMO/WHO/IAEAIUNIUNEP)
Global Energy and Water Cycle Experiment
Geographic Information System
Global Tropospheric Ozone Network
Geostationary meteorological satellite
Geostationary operational environmental satellITe
Geostationary operational meteorological satellITe
Global Ocean ObselVing System
Global ObselVing System
Global Terrestrial ObsefVing System
Global Telecommunication System
Hydrological OperatkJnal Mullipurpose System
Hydrological Cycle ObselVing System (component of WHYCCS)
International Atomic Energy Agency
Inter-American InstITute
International CMI Aviatkln Organization
International Crop Research Institute for the Semi-Arid Tropics
International Council of Scientific Unklns
International Centre for Theoretical Physics
International Decade for Natural Disaster Reductkln
International Global Atmospheric Chemistry Programme (ICSU)
Intergovernmental Authority on Drought and DesertifICation
International Geosphere-Bklsphere Programme (ICSU)

IGOSS
IITA
IMO
INFOGUMA
INTELSAT
lOG
IPCC
IRRI
ISO
ITOY
JCRF
JSC
MOD
MED-POL
METEOR
METEOSAT
NESDIS
NMC
NMHSs
NMSs
NOAA
NWP
PDUS

PWS
PYREX
RA
RB
RMDCN
RMTC
RMTN
RSMC

RTH
SADC
SADIS
SAR
SATCC
SEACAMP
SOOP
SPARC
SPREP
TCP/IP

TF
TOGA
TOPEX-POSEIDON
TRUCE
UN
UNCED
UNDP
UNEP
UNESCO
UNIX
UNSO

UTC
VCP
VCP(ES)
VCP(F)
WCP
WCRP
WHO
WHYCCS
WMC
WMO
WOGE

www
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Integrated Global Ocean SefVices System
International Institute for Tropical Agricullure
International Maritime Organizatkln
World Climate Data Informatkln Referral SelVice
International Telecommunications SatellITe Organizatkln
Intergovernmental Oceanographic Commission (UNESCC)
Intergovernmental Panel on Climate Change (WMOIUNEP)
International Rice Research Institute
International Organization for Standardization
International Tropospheric Ozone Years
Joint Climate Research Fund (WCRP)
Joint Scientific Committee (WCRP)
Meteorological Data Distribution
Long-term Programme for Pollution MonIToring and Research in the
MedITerranean Sea (UNEP)
Russian Federation meteorological satellite
EUMETSAT series of meteorological geostationary satellITes
National Environmental SatellITe Data Information Service (USA)
National Meteorological Centre
National Meteorological and Hydrological SelVices
National Meteorological or Hydrometeorological SelVices
National Oceanic and Atmospheric Administration (USA)
Numerical weather prediction
Primary Data Users' Station
Public Weather SelVices
Pyrenean Experiment
Regional associatkln
Regular budget
RegkJnal Meteorological Data Communication Network
Regklnal Meteorological Training Centre
Regional Meteorological Telecommunication Network
Regional Specialized Meteorological Centre
Regional Telecommunicatkln Hub
Southern African Development Communtty
SatellITe Distribution System
Seccnd Assessment Report (IPCG)
Southern African Transport and Communications Commission
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
Transmisskln Control Protocol/lnternet Protocol
Trust fund
Tropical Ocean and Global Atmosphere Programme
Ocean Surface Topography Experiment
Tropical Urban Climate Experiment
UnITed Nations
UnITed Nations Conference on Environment and Development (Brazil, 1992)
United Nations Development Programme
United Nations Environment Programme
United Nations Educational, Scientific and Cultural Organization
Computer Operating System
United Nations Salhelian Office
Universal Time Coordinated
Voluntary Cooperation Programme
Voluntary Cooperation Programme (Equipment and SelVices)
Voluntary Cooperation Programme (Fund)
World Climate Programme
World Climate Research Programme
World Health Organization
World Hydrological Cycle Observing System
World Meteorological Centre
World Meteorological Organization
World Ocean Circulation Experiment
World Weather Watch

The major scientific and technical programmes of WMO

WMO carries out its work through seven major scientific and technical programmes which have strong components
in each Region.
The World Weather Watch Programme is the backbone of the overall programme ofWMO. It combines dataprocessing centres, observing systems and telecommunication facilities - operated by Members - to make available
meteorological and related geophysical information that is needed in order to provide efficient meteorological and
hydrological services within the countries. It also includes a Tropical Cyclone Programme, in which more than 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 ofWMO, the International Council of Scientific
Unions and the Intergovernmental Oceanographic 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 integrates 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 modification.
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 ofthe 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 ofthe global environment. It includes standardization of all aspects of hydrological
observations and the organized transfer of hydrological techniques and methods. The Programme is closely coordinated with UNESCO's International Hydrological Programme.
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
hydrologicallmowledge and proven methodology among the Members of the Organization. Particular emphasis is
laid upon the development of a wide range of services (related to weather prediction, climatology and hydrology);
on the development and operation of key World Weather Watch infrastructures; and on supporting the Education
and Training Programme of WMO. The Programme is funded mainly by UNDP, by WMO 's own Voluntary
Cooperation Programme, trust funds and the WMO regular budget.

