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FOREWORD
Over the last few decades, the World Meteorological Organization (WMO) has supported
cooperative efforts to improve several facets of the operational activities of National Meteorological
and Hydrometeorological Services (NMSs), especially in developing countries. These have
focused on education and training of professional and technical staff and on the provision and
maintenance of equipment. Very little attention was devoted to improving management skills in
NMSs.
However, in the mid-1990s, pressures on NMSs to do more with lesser resources, to move
towards greater cost recovery, to consider alternative means of delivering services, and to cope
with an increasing globalization of availability of services, have all placed great stress on NMS
managers. Recognizing this, the Government of the Netherlands provided support to launch a
project on "Capacity Building for Management of National Meteorological and Hydrometeorological
Services".
As a first step, draft Guidelines were prepared by a team of four consultants, all of whom had
served as Directors of NMSs in countries from different regions of the world. These were
Mr C.E. Berridge (Trinidad and Tobago), Mr J.P. Bruce (Canada), Mr M. Longworth (UK) and
Dr H. Zohdy (Egypt). These Guidelines were widely circulated for comments and revision. As a
second step, the Guidelines formed a basis for consultations with NMSs of three countries in the
South West Pacific which had been requested by their governments to review their cost recovery
and service delivery policies. The Guidelines were then tested and revised through a series of
reg ional workshops. These were held in Nadi, Fiji (14-18 April 1998); Arusha, United Republic of
Tanzania (9-12 October 1998); Managua, Nicaragua (4 November 1998 as part of a week-long
management training session); Bucharest, Romania (9-11 November 1998); and Tehran, Islamic
Republic of Iran (22-25 November 1998).
In many ways, the interactions at the workshops, at which senior managers exchanged views on
management problems and solutions, may have been more important than the Guidelines
themselves. Nevertheless, for the many managers, who could not participate, and for future
managers, the Guidelines provide a valuable compilation of the information, issues and potential
solutions that almost all NMS managers will need in the coming decade. While each NMS is
unique, there are some common threads and issues. The Guidelines should thus not be thought
of as a rule-book, but as a guide from which managers can select those matters of greatest
relevance to their Service.
WMO extends its appreciation to the Government of the Netherlands through Dr H.M. Fijnaut, the
Permanent Representative of the Netherlands with WMO, for initiating and funding this innovative
and timely project and to all those who contributed to these Guidelines, authors, reviewers and
commentators.

--

(G.O.P. Obasi)
Secretary-General
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CHAPTER 1.
1.1

INTRODUCTION

Nature of the Guidelines

Managers of National Meteorological and Hydrometeorological Services (NMSs) have to
deal with unique situations. A "one-shoe-fits-all" set of instructions for NMS management will
clearly not be useful. The attempt in these Guidelines is rather to outline what has worked in
some countries and to identify the knowledge that will be helpful to NMS managers in any
country. Each of the managers will have to decide what may be applicable in their particular
circumstances and what is likely not to be applicable. Indeed, the objective should be the
development of an NMS Development Plan carefully tailored to the country's needs. Such
a plan can draw upon these Guidelines and other relevant information and concepts.

1.2

Recent Trends

The management of NMSs has become an increasingly challenging task in the 1990s.
Governments in many parts of the world have been re-examining their roles, and which of
their activities might more efficiently or effectively be done in other ways. In every reexamination the concept that meteorological and hydrometeorological services are "public
goods", in economic terms 11 l has prevailed. That is, collective funding through governments
of the public safety, security and general social and economic benefits that flow from
meteorological and hydrometeorological services has been retained. The way in which this
funding is provided to NMSs has changed in some cases from direct government
expenditures to contractual arrangements. But public support of these very public services
has remained.
Governments have often required NMSs to deliver more and better services with only slightly
more or even less resources in the face of rising costs. NMSs have been required to play an
active role in several increasingly important issues of science and public policy, particularly
human-induced climate change, seasonal climate forecasting, ozone layer depletion, water
resource problems and mitigation of disaster losses. In these ways, as well as in provisions
of data, forecasts and warnings of severe events, NMSs contribute substantially to
environmentally and economically sustainable development. These demands have created
a growing requirement for more efficient management of available resources and wise
priority setting by managers.
Another important factor has been demands in some countries for recovering some of the
NMS costs through charges to businesses and clients deriving special benefits from NMS
products. This has led to attempts of a few developed countries and their private sector
meteorological companies selling products extra-territorially sometimes putting stress on
NMSs in developing countries.
The World Meteorological Organization (WMO) has
established guidelines to address such situations and minimize any adverse effects.
(Annexes 2 and 3 of resolution 40 Cg-Xll) - see Exchanging Meteorological Data.
Guidelines on Relationships in Commercial Meteorological Activities - WMO Policy and
Practice, WMO No. 837, 1996.) In particular, Annex 2, para.10 of resolution 40 Cg-Xll,
provides for warnings, discussions and measures to help ensure that the "public interest
responsibilities of the (data or information) originating NMS" is not jeopardized. In Annex 3,
para. 3, "if the NMS of a country particularly of a developing country, were to consider itself
affected by the commercial sector's commercial use of data originated in its own country, all
1

! l See J. W . Zillman, The National Meteorological Servicei for a discussion of meteorological services

as "public goods".
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parties involved should undertake negotiations to achieve appropriate and satisfactory
agreements".
It has been recognized that global and regional cooperation between NMSs is essential to
delivery of high quality services . NMSs which cannot play an appropriate role in
observational, communications and prediction activities not only inhibit their own country's
economic development, but can weaken the whole chain of cooperative effort. Through
WMO and bilateral projects there have been efforts to "bridge the gap" between NMSs in
developing and developed countries . These document and follow-up activities are designed
to address a key aspect of capacity building to help bridge the gap, i.e. the capacity to
manage NMSs effectively in the changing world of the 1990s and beyond. They are
complementary to capacity building efforts directed at improving specific technical skills,
through many fellowships and training programmes and more indirectly by WMO Technical
Commissions.
Management in these Guidelines includes the concept of "leadership" . Inspirational
leadership through focusing on active promotion of the NMS, delivery of services of a high
quality and the well-being of staff are essential components of management.

1.3

Weather and Climate, and Water

The phenomena of the atmosphere which impact on society, and hence are of interest to an
NMS, span a huge range of time and space scales (see figure 1). Although there is no
universally agreed dividing line, they subdivide broadly, according to a time-scale, into the
phenomena of weather and climate. While it is information on the day-to-day sequence of
weather events and forecasting of their behaviour for a few days to a week in advance for
which NMSs are best known (often in their role as National Weather Services), it is
information on the behaviour of the atmosphere on longer time scales (from months to
centuries) both past and future, which is, in many respects, of even greater long-term
significance to humanity. Meteorology thus embraces both weather and climate. The latter
is defined by WMO as the "study of the mean physical state of the atmosphere together with
its statistical variations in both space and time as reflected in the weather behaviour over a
period of many years" . Climate must be regarded as an integral part of the science and
profession of meteorology. Hydrometeorological Services are required to provide direct
scientific and technical advice on water, floods and droughts. Meteorological Services also
have important but less direct roles to play on water issues.
Some Meteorological Services have responsibilities for monitoring and research on air
quality and the chemistry of precipitation, while some Hydrometeorological Services are
required to monitor and study water quality and pollution as well.
There are both economic and scientific advantages in combining atmospheric and water
monitoring in one agency in a country. On the economic side, a single team of field
inspectors, if appropriately trained, can maintain meteorological and hydrometric stations,
undertake discharge measurements for various river elevations, and take samples, for later
laboratory analyses, of air and water. Scientifically, meteorological understanding is
essential in interpreting air quality variations, and the quality of water is dependent on
quantitative or hydrologic aspects. It is also evident that the pollution of water bodies is
greatly affected by contaminants transported through the atmosphere, sometimes over long
distances.
In addition, it is being increasingly recognized as a basic right for citizens to have unbiased
information on the state of the environment. This requires NMSs to play a central role and to
accept responsibilities for independent monitoring of contaminants i.n the air and water,
separated from any environmental control or protection agency.
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However, governments often have to take into account other considerations, according to
their own circumstances, in organizing their meteorological, hydrological and environmental
monitoring activities.
When meteorological and hydrological activities and environmental monitoring are based in
separate agencies, strong efforts should be made to coordinate data collection and scientific
activities.

1.4

Some Problems in Developing Countries

In considering the situation in developing countries, there are special problems to be
overcome by NMS management (21 . However, many managers of NMSs in developing
countries consider that the real problems have already been perceived and the challenge is
the development of innovative ways to overcome them . They can include:

1.5

(a)

the consideration that NMSs are often small agencies within national Public
Services. The latter may not be well organized to support scientific and
technical agencies such as NMSs working in a global partnership, and yet
with daily operational deadlines;

(b)

the fact that technologies and science in meteorology and hydrometeorology
are advancing rapidly and require knowledgeable staff, training opportunities
and open international communication to ensure that the best techniques are
applied to achieve public safety and support to the economy.
These
requirements may not all be met in some developing country NMSs;

(c)

staff turnover and retention of professional and technical staff in the face of
inadequate salaries and working conditions, and inadequacies of training
facilities for replacement staff;

(d)

the fact that managers of industries and resource activities in developing, and
some developed, countries are often not well attuned to the major economic
and safety advantages of regular use of NMS products. Political support can
often be difficult to obtain. Special efforts are needed to demonstrate the
benefits of NMSs and to influence private sector managers accordingly;

(e)

some developing countries enjoy relatively benign weather conditions, with
only occasional severe weather events - storms and droughts. This can pose
challenges for ensuring continuity of support; and

(f)

in some countries, specialized weather services are carried out by certain
agencies separately from the NMS, such as civil aviation, agriculture, and the
military. Without close coordination or overall authority given to the NMS, this
can be wasteful of resources, and result in lack of standardization of data and
information products.

Increasing Benefits of NMSs

Set against the difficulties to be overcome, there are global trends and international
developments, which, if seized upon, can greatly elevate the value and importance of NMSs.

2
( l

In this document, "managers" and "management" are used to include the national Director of an
NMS and the most senior supervisory staff.
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Trends in weather-related disaster losses are soaring and there is an increasing realization
that much of the human and economic loss can be averted by adequate weather, flood and
drought warning services and closely related preparedness. For a number of countries, this
is the key to sustainable development.
The recognition that human activities are changing the global climate system and causing a
rise in sea level, places a premium on the agency that understands these issues. These
meteorological/climatological agencies are often called upon to study and explain impacts on
their country, and provide scientific input to negotiating strategies on greenhouse gases and
climate change. Depletion of the stratospheric ozone layer by industrial chemicals and other
gases is also a subject on which NMS advice can be valuable and WMO can provide
technical support.
Security of food supplies is critical for many countries. Application of agrometeorological
and climate predictions and data at farm and planning levels can enhance production, and
minimize crop losses under adverse conditions such as droughts. NMSs must become the
"champions" for the application of such methods.
Water resources are the major concern of many developing countries. Their careful
husbanding and management require data and predictions from all NMSs, but especially
those with hydrometeorological or hydrological activities.
In a number of regions the long-range transport, often transboundary, of acidic gases and
particles (acid rain), low surface level ozone, and toxic substances, clearly demands
meteorological knowledge and data to resolve relationships between sources and areas
affected. Depletion of the stratospheric ozone layer by atmospheric contaminants is a major
concern in many countries. Participation in WMO's Global Atmosphere Watch (including its
Background Air Pollution Monitoring (BAPMoN)) can provide valuable data on background
air pollution, and on deposition of pollutants on water and land surfaces and in the ozone
layer.

1.6

Multiple Roles of Managers

Directors of NMSs are normally designated by their government as Permanent
Representatives (PR) to WMO. (See Chapter 2. and Chapter 9.) This entails international
obligations, but also provides major benefits to Directors and their managers in guidance on
standard practices, and for scientific, technological and management assistance.
For managers to promote and manage their NMSs successfully with the above forces at
work, skills and knowledge are needed that can be achieved through capacity building with
emphasis on several specific topics . These include:
(a)

marketing skills requiring a thorough knowledge of national circumstances, of
the economic and social benefits of NMS products and services, and of
optimum delivery mechanisms;

(b)

political and bureaucratic skills to develop and promote policies within
government and industry that are supportive of NMSs;

(c)

management skills for teamwork building to obtain maximum results from the
available staff and resources;

(d)

development of public support through management of a public information
programme on the benefits of NMSs, directed towards both specifically
targeted publics and the general public;
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(e)

knowledge of emerging scientific and technological developments that can
enhance the quality and efficiency of delivery of NMS products, and the range
of atmospheric environment and climatic advice and services provided ;

(f)

continually upgraded knowledge of international and national economic and
environmental developments, Conventions, and Agreements, to identify
circumstances in which meteorological and hydrometeorological input will
directly assist countries in understanding and negotiation of issues, and in
fulfilling national commitments; and

(g)

developing the abilities to represent their countries effectively at international
meetings.
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CHAPTER 2.
2.1

ROLES AND RESPONSIBILITIES OF NMSs

Purpose and Mission

All NMSs should have a simple "mission statement'', preferably derived from a legal
mandate, which clearly states the purpose of the Service. The responsibilities of NMSs
range from purely meteorological (including climatological) activities, to broad environmental
monitoring and prediction services, including those for hydrology, water quality, air and
precipitation chemistry and pollution. The scope will depend on the priorities of the country,
and the organization of its Ministries, but should be clearly and officially agreed in a mission
statement. An example could be the following:
"The National Meteorological (or Hydrometeorological) Service provides scientifically
based warnings, predictions and data on weather and climate, (water and air quality)
to ensure safety, well-being and property of all citizens and sustainable economic
development."
An alternative, more aggressive wording might be:
"The NMS contributes directly to safety of citizens, their well-being, and
reduction of property losses, and to sustainable economic development,
through promoting appropriate actions on scientifically based warnings,
predictions, data and information on weather, climate, (water and air quality)."
It is also important to note that NMSs operate in fulfilment of their country's international
obligations as Members under the Convention of the World Meteorological Organization.
Some countries have requested NMSs because of their communication facilities and
involvement in disaster mitigation, to undertake seismic activities.

2.2

Structure and Organization

NMSs are normally governmental institutions . They can be independent Departments or
Agencies (reporting directly to a Minister, with their own budget and funding) or part of a
larger Department (often Transport, Civil Aviation, Environment, Commerce, Fisheries,
Agriculture, Water, or Defence). In some cases they report directly to the Prime Minister's
office which permits the balanced provision of services to all Ministries and sectors. Recent
government demand for cost recovery in some parts of the meteorological world has brought
forward, in a few cases, the concept of a more commercially oriented Service, as a special
governmental operating entity apart from government Departments. In some countries,
NMSs may have the responsibility for all or a portion of hydrological and atmospheric
environmental matters. In others these might be in separate Departments. In all cases,
climate services, provision and analysis of data to support agriculture, fisheries and other
economic activities should be important "business lines" of NMSs.
Organizational structures vary because of the relative importance of the services to various
economic sectors from country to country and the size of the NMS and country. A typical
organizational structure for a small country with an NMS in an early stage of development
would include sections for (a) warnings and forecasts, (b) observations and station
maintenance, (c) telecommunications, (d) climate, and (e) administration (see figure 2). A
well-developed NMS in a medium-sized or large country would typically have additional
sections dealing with air quality and hydrometeorology, with services to aviation, agriculture
or other important economic sectors, and with services for human resource management,
public relations, regional operations and perhaps with commercial services and marketing.
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Figu re 2

TYPICAL ORGANIZATION CHART FOR SMALL NMSs
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In very small Services one Officer may have to serve in several capacities.
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2.3

Legislative Instruments

The range of functions of any NMS should be clearly defined and agreed. Ideally, the
mission statement is part of a legislated "Meteorology Act" or other formal government policy
directive. Any NMS without such an Act or policy statement should seriously consider
developing one at the earliest opportunity. Examples are given in Annexes A 1 and A2 of
legal instruments for NMSs in Vanuatu and Ethiopia. The latter gives more extensive
powers to the NMS, including a requirement for NMS permission for all meteorological data
collection and dissemination activities in the country. The WMO Secretariat has an
extensive collection of legal instruments from countries and is planning to undertake an
analysis of them . A Model Law on Hydrometeorological Activities which includes air and
water pollution monitoring in addition to meteorology and hydrology, has been developed by
the Intergovernmental Assembly of CIS States, which was adopted in 1997. Several
countries including the Republic of Moldova and the Russian Federation adopted in 1998
national laws based upon this Model. An outline of the topics covered in the Model Law is
given in Annex A3. The complete text is available from the WMO Secretariat. The
advantages of such an Act are:
•

agreement on mission statement (see 2.1);

•

clear definition of the duties and areas of responsibility of NMSs. This is of
great benefit to both the NMS and the government;

•

once defined and passed by the appropriate legislative or governmental body,
it clearly provides a basis for the level of funding needed to fulfil the agreed
role;

•

clear designation of the NMS as the "official" weather, climate and flood
warning Service, to avoid public confusion and as the "National Authority";

•

provision for legal protection of field equipment and of officers in furtherance
of their duties;

•

guarantee of direct access to essential international communications;

•

if possible, it should provide for revenues earned to be retained to improve
the NMS; and

•

provision of authority to regulate or oversee weather and climate activities in
the country.

The benefits that an efficient and effective NMS can provide to the country need to be stated
in any legal instrument. Those NMSs that do have some form of Act or legal instrument
should review it periodically. Circumstances may have changed since it was originally
written. Sections may need to be revised to:
•

restate and maintain the NMS position in meteorological matters including
climate, and where applicable, hydrology and the atmospheric environment;

•

clarify the position on government funding and cost-recovery policies; and

•

reflect changes in government structure.
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2.4

Duties

All NMSs have sim ilar basic duties. In brief, these are warning and forecast services,
observation and monitoring, comprehensive data management, research to support the
foregoing, and international cooperation. Additional duties are dependent on a number of
matters: the defined scope of the NMS, and areas of responsibility. For example, an NMS in
a country with sea areas will have marine observation and forecast responsibilities.
Basic duties include:
•

issue of warnings of extreme weather (and hydrologic conditions) and
cooperation with emergency management organizations in preparedness
planning;

•

provision and dissemination of weather forecasts;

•

provision of monthly, seasonal or inter-annual forecasts and outlooks;

•

provision of information or:i present and past conditions of the atmosphere,
ocean surface, and water including frequency of extreme events;

•

maintaining and improving observational meteorological, (hydrological) and
communications networks, including inspection, maintenance and calibration
of instruments;

•

making, recording and quality control, communication and storage of
meteorological and hydrological observations;

•

maintaining national archives for meteorological , hydrological and related
data;

•

setting of national standards in conformity with international standards, for all
observations used for general, aviation , maritime and other uses and where
such observations are used for legal purposes; (see WMO No. 49, Technical
Regulations);

•

publication of meteorological (climatological) information and reports in hard
copy and/or electronic format;

•

promotion of the advancement of meteorological, climatological and
hydrometeorological science, by means of research, and ensuring applicable
research results from elsewhere are used and made available;

•

providing advice on meteorological, climatological, air quality and
hydrometeorological matters and their policy implications, including human
impacts on the climate system and ozone layer;

•

cooperation with authorities administering the NMSs of other countries and
with appropriate regional and international organizations (see Chapter 9);

•

discharging international obligations related to meteorology as required; and

•

representing the country at international forums (e .g. IPCC, UN FCCC
(see below)).

10

Special services may include:
•

weather and climate services especially tailored for shipping, civil aviation,
agriculture, water resource management, construction, insurance, tourism,
etc.;

•

assisting persons or authorities engaged in primary production and industry;

•

assisting authorities and companies engaged in trade, with both domestic and
international information;

•

air and water quality advisories;

•

special advisories for search and rescue operations; and

•

operation of seismic observation network and rapid communication of seismic
data.

An outline of duties that may be required in the field of hydrology are given in WMO No. 49,
Vol 111, Technical Regulations - Hydrology and WMO No. 168, Guide to Hydrological
Practices.
All NMSs should have annual and longer-term plans that re.fleet the abov'e basic duties and
special services (see Chapters 3 and 5).
In all of the above, but especially in the case of_special services, the policy and practice of
cost recovery and commercial services needs to be dearly defined. This is of particular
importance with smaller NMSs where the prospects of short-term financial gqin may
jeopardize the provision of basic public services. It is therefore of paramount importance to
guarantee free and unrestricted international exchange of the products of national data
collection and processing in accordance with tlie letter and ·spirit of WMO resolution 40
(Cg-Xll).
The natural and social science issues of anthropogenic (human-induced) climate change are
addressed by the Intergovernmental Panel on Climate Change (IPCC), established by WMO
and the United Nations Environment Programme (UNEP) (1988) and the United Nations
Framework Convention on Climate Change (UN FCCC) (1992). IPCC produces periodic
assessments of scientific knowledge on climate change , from both natural science and
socioeconomic perspectives. NMSs, as the national meteorological and climate science
agencies, should ensure that they are designated to participate in IPCC, bot.h to bring their
special knowledge to the table, and to take back to their home country the emerging
scientific consensus on this vital issue . NMSs should regularly provide such information to
their governments - ideally at ministerial level. Not only does this ensure that governments
are kept informed of the latest developments, it also maintains the position of the NMS as
the country's focal point on an important science-policy matter. NMSs should also be active
participants through their scientific knowledge, in helping to fo rmulate national policies and
negotiating positions under the UN FCCC, with special attention to assessing vulnerability
and developing adaptation measures.
The 4th session of the Conference of Parties to the UN FCCC, Buenos Aires,
2-13 November 1998, urged Parties "to actively support national meteorological and
atmospheric observing systems, including measurements of greenhouse gases, to ensure
that stations identified as elements of the Global Climate Observing System (GCOS)
networks , based on the World Weather Watch (WWW) and Global Atmosphere Watch
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(GAW) and underpinning the needs of the Convention, are fully operational and use best
practices".

2.5

Operational Activities

2.5. 1 Observations, Communications and Data Quality Control
Meteorological observing networks, stations and observations. It is self-evident that
good quality, timely weather observations are the basis of the majority of meteorological
activities. Of particular importance is a regular inspection programme and capability either
in-house or by contract for repair and routine maintenance of instruments.
WMO publication No. 49, Technical Regulations and its Annexes outline all aspects of
meteorological observing networks, stations and observations. Managers of NMSs should
be familiar with this publication. Main subjects covered are:
•

scope, purpose and operation of the Global Observing System (surface and
space-based);

•

organization and functions of the Global Data-processing System;

•

analysis and forecasting practices;

•

international codes;

•

meteorological communications;

•

climatology;

•

Global Atmosphere Watch (atmospheric quality);

•

meteorological bibliography and publications;

•

education and training;

•

meteorological services for marine activities;

•

meteorological services for agriculture;

•

meteorological services for international air navigation; and

•

hydrology.

NMSs require reliable communications both externally (international) and internally within
the country. External communications for most NMSs provide a mechanism for acquiring
international data, Numerical Weather Prediction (NWP) guidance, and satellite information.
This communication system is part of the Global Telecommunication System (GTS) of the
WWW and for most Members this requires a telecommunication link with one or more
Regional Telecommunications Hubs (RTH). Internally, NMS communications have several
major functions:
(a)

transfer of
Regional Basic, Synoptic Network (RBSN)
internationally exchanged data from observing sites to the GTS;

and

other
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(b)

transfer of data and products from the National Meteorological Centre (NMC)
to any decentralized offices providing local forecasts and warnings;

(c)

transfer of weather forecasts and warnings, and related information to the
public and to dissemination media (e.g. tv, radio, newspapers, emergency
managers, etc.); and

(d)

transfer of data to a permanent archive or climate data centre .

Internal and external communication facilities in the past have been almost exclusively
provided (usually at cost to the NMS) by national postal, telephone and telegraph services
(PTTs) . This is now undergoing a major change with the development of new technology.
The future deregulation of telecommunication services is expected to further remove the
International and even global
exclusive monopoly of PTTs and other providers.
telecommunications providers are emerging and developing quickly, for example, for satellite
based communications such as VSA T, for managed data communications network services
and for the Internet. The Internet, e-mail and special communications services such as the
Emergency Managers Weather Information Network (EMWIN) provides special low-cost
opportunities for small developing countries . NMS management will need to keep abreast of
these developments, their potential benefits and possible problems. Information and
guidance is contained in many WMO publications including the Guides and manuals
available on the GTS (see Annex C). Operational support is provided by the WWW
(including GTS and satellite activities) as well as the World Area Forecast System 0NAFS)
broadcasts for aviation through Satellite Distribution System (SADIS) (in Europe, the Middle
East, Africa and much of Asia) and the International Communication Satellite System (ICSS)
(in the Americas, the Pacific and part of Asia) . For the most part, the hardware for WAFS
broadcasts are inexpensive and the information is free of charge to all designated aviation
meteorological authorities (see para. 2.5.3 below) and/or their designees for further national
distribution.
A central forecast office, or several in larger countries must be maintained to assimilate the
data, process images received, produce warnings of severe weather (and floods), and make
regular forecasts. These offices should generally be staffed on a 24-hour basis, preferably
by well-qualified graduate meteorologists. Where flood warnings are a responsibility,
hydrologists should be added to the professional staff. Such offices should be equipped with
electronic computing facilities for communications, analysis and prediction tasks .
The quality of data, starting with the procedures for making an observation through to the
application by a user either directly or indirectly (e.g. in a forecast, warning, or numerical
model) and ultimately in climate archiving, requires careful attention. NMS management
needs to develop data management procedures to ensure the integrity of the data through
all its stages. Poor quality data are a waste of resources, which suggests that data
management should receive a level of priority similar to the observation system itself. It is
important also that the quality and integrity of NMS products be carefully managed and their
accuracy assured. For most NMSs this is accomplished through national verification
programmes of forecast accuracy that help to improve most services.
Guidance in
developing this aspect of weather services is contained in several WMO publications and
documents, especially in Annexes to Technical Regulation, WMO No. 49.

2.5. 2 Public Weather SeNices
Public weather services should include all the basic services needed by citizens for personal
safety from hazardous meteorological events as well as information to improve the efficiency
of their economic decisions. This includes warnings and forecasts of all severe weather
including tropical cyclones and related conditions (e.g. storm surges, flash flooding , etc.), as
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well as drought warnings and advisories. Close liaison should be maintained with
emergency preparedness organizations in connection with severe weather and flood
warnings . Public weather services should be a core activity and include mechanisms for
dissemination either by the NMS directly or through the media, (e.g. radio, tv, newspapers,
community Internet, etc.). The NMS should use all the available media, but strive to ensure
that there is only one "official national" voice for warnings and advisories of extreme weather
conditions. Guidance for this programme can be obtained from the WMO Guide to the
Public Weather Services Practices and other WMO publications (see Annex C) .

2. 5. 3 Aviation Weather Services
For many Members the provision of weather support to aviation was the basic core activity
that helped create their NMS. As a result, these services are given very high priority. Also,
for many Members, the NMS has been designated the official "Met Authority" under the
"Chicago Convention" or is closely related to the designated national authority. The
Convention spells out the responsibilities of signatories (usually countries) to the activities of
the International Civil Aviation Organization (ICAO). In particular, "Met Authorities" have
certain obligations to provide aviation weather services to international aviation as described
in the ICAO regulations . In addition, an annex to the ICAO regulations also provides a legal
instrument for meteorological authorities to recover costs. ICAO, in cooperation with WMO,
has recently published guidelines for NMSs (who are "Met Authorities") on recovering these
costs from international aviation .
(Manual on Air Navigation Services Economics,
Doc. 9161-AT/724, third edition 1997, Chapter 4) . Where an agency other than an NMS is
the meteorological authority, agreement should be obtained on an appropriate
revenue-sharing arrangement.
In addition to commercial aviation, many NMSs also provide a level of service in support of
general aviation. The funds are derived in many different ways , depending on the country .
In some cases, support to general aviation is considered part of the public programme and is
funded by public funds. In other countries, the funding is provided by user charges , either
directly or through the national air navigation authority. Informational guidance is available
through a series of WMO publications, including information on aviation support to helicopter
operations (see Annex C). Operational support for both commercial and general aviation
services is available from several WMO programmes, including the operational aspects of
the WAFS. The availability of these resources, in significant measure paid for through ICAO,
allow for national aviation weather services at low incremental costs, particularly when
coupled with a public weather service allowing forecast shifts to be combined .

2.5. 4 Agriculture and Forestry Weather Services
Another seed for development of NMSs has been the prov1s1on of weather services for
agriculture. For many Members this is an extremely high priority as their economies are
largely based on agriculture and sometimes just a few weather-sensitive commodities. As a
result, major swings in economies can occur with extreme weather or abnormal climatic
conditions. Agricultural (Ag) Weather has in many countries also grown to embrace forestry,
as trees are now often treated as a managed crop , and warnings of forest fire hazards and
combating such hazards is of growing importance. The establishment and maintenance of a
national Ag Weather programme requires combining operational weather forecasting and
climatological services. Agriculture has more traditionally used climatological services to a
large extent, and operational weather forecasts to a lesser extent. With the use of new
technology and chemicals, along with improved skills in extended-range weather forecasting,
this is evolving so that operational weather forecasts, as well as climatology, can provide
increased benefits to agriculture. They can also reduce impacts on environmental quality
from over-application of chemical fertilizers , herbicides and pesticides. Basic national
Agricultu re Weather services are usually funded publicly. However, it is an activity that
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allows for a combination of publicly funded services and special services for larger agrobusinesses and forestry companies that are amenable to cost recovery.

2.5. 5 Marine and Fisheries Weather SeNices
The ocean and marine environment under their country's jurisdiction may be a large part of
many Members' area of responsibility. Marine conditions significantly influence the weather,
affecting safety of life, economic development and management of important coastal
resources. NMSs have a public responsibility to protect their populace from weather and
weather-related events that develop or intensify in oceans (non-national territories) and for
many Services this aspect of a national marine weather programme is often funded from
public revenues as are forecast and warning services for fishermen and small craft. For
maritime and island countries, the equipping of ships for weather observations and the
support of drifting or fixed buoy observations can improve marine forecasts and warnings .
Where tide gauges have been installed, these and related meteorological observations
should be provided to NMSs. On the other hand, support to marine transportation and
offshore resource industries (e.g. oil , gas, etc.) are usually funded through cost recovery
and/or commercial fees. Members with maritime interests often participate in several
operational WMO programmes and co-sponsored activities including the Global Maritime
Distress and Safety System (GMDSS), the Voluntary Ship Observations Programme, the
Data Buoy Cooperation Panel (DBCP), the Integrated Global Ocean Services System
(!GOSS), and the emerging Global Ocean Observing System (GOOS) . These programmes
and activities are intended to both provide observations and weather warnings and forecasts
to marine and coastal interests.

2.5.6 Numerical Weather Prediction and Regional Specialized Meteorological
Centre Guidance
Most NMSs use NWP guidance to prepare forecasts, particularly beyond a few hours,
although in some cases NMSs use high-resolution meso-scale numerical models for very
short range "nowcasts" and severe weather warnings . The latter is more the exception
rather than the rule. While it is expected that the human forecaster will always be a part of
the forecast preparation process, the use of NWP has made the forecaster's job easier and
results in more accuracy. For smaller countries and NMSs, NWP guidance provided by
Regional Specialized Meteorological Centres (RSMCs) and other large centres (e.g. World
Area Forecast Centres (WAFCs)) can be adapted into national and local forecast products
by the forecaster, often with the use of easily accessible software and a PC workstation.
Informational support resources on the use and availability of NWP are available in several
WWW guides and other WMO publications (see Annex C). Operational support is available
through the WWW including its satellite activities as well as the Tropical Cyclone Programme
and the Applications of Meteorology Programmes of WMO .
In some regions, especially Africa and the Association of South-East Asian Nations (ASEAN)
region, special regional centres such the African Centre for Meteorological Applications for
Development (ACMAD), Niamey and the ASEAN-RSMC, Singapore provide regional
numerical prediction guidance. In tropical cyclone regions, the WMO arrangements and
coordination through the regional Tropical Cyclone or Hurricane Committees are essential
for the provision of timely and accurate warnings by NMSs. RSMCs for tropical cyclones
are located as shown in figure 3. Each country in susceptible regions must actively
participate in the tropical cyclone warning systems. Maintenance of regular surface and
upper-air observations and communications during the critical times of threat from
developing storms are particularly important.
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Figure 3. REGIONAL TROPICAL CYCLONE ORGNAIZATIONS AND CENTRES

2.5. 7 Climate
A professionally staffed Climatology Office is also needed to ensure quality control,
archiving, retrieval, publication in hard copy or electronic formats and an analysis of
climatological data to meet a host of needs in various economic sectors. Recommended
methods are outlined in WMO's Guide to Climatological Practices; whilst the desktop
computer Climate COMputing (CLICOM) system has been made available in many
countries.
Stresses on traditional observation networks in many countries, make it
increasingly important for NMSs to designate a select number of reference climatological
stations suitable for monitoring climate at global, regional and international scales.
Climate-trend analysis is an increasingly important function to help address concerns about
human-induced climate change and climate variability . Valuable data have often been
accumulated for many years in hard copy. When hard copy data deteriorates countries
should undertake "data rescue" projects. It is extremely important that relevant hard copy
data be entered into electronic format for trend and variability analysis and for application of
climate data . The WMO CLICOM system is a useful tool for management of climate data,
and WMO has coordinated a number of technical cooperation projects for CLICOM data
rescue projects, and should be contacted for further information.
The WMO Climate Information and Prediction Services (CLIPS) (see WMO Pub. No. 832,
1995) programme is designed to assist countries to apply techniques for using climate data
for use in various economic sectors and in the development and application of seasonal
climate forecasting. The World Climate Programme or Regional Offices of WMO can
provide further information. The NMS's Climatology Office or Forecast Centre can use
internationally available "climate" forecasts for a season to a year in advance, based on
predictions of El Nino-Southern Oscillation (ENSO) conditions, and adapt them for national
use. This is an increasingly valuable NMS service and can be especially important for
In sub-Saharan Africa, use should be made of WMO's Drought
drought warnings.
Monitoring Centres (Nairobi, Harare) and ACMAD (Niamey). Countries should , where
possible, participate in World Climate Research Programme activities and benefit from the
research results . They should also contribute to the GCOS (see Annex C for references).
As countries strive to limit their greenhouse gas emissions under the Framework Convention
on Climate Change, they are increasingly considering the use of renewable energy sources
such as wind , solar and hydropower. In all cases, climatic and hydrometeorological data
and analyses are essential for assessing the potential for sustained or peak energy
production. This is an important role that NMSs must play.
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CHAPTER 3.
3.1

NMS DEVELOPMENT PLANS

Framework for NMS Development Plans

In order to link NMS activities with national aspirations for economic development it is
important to have NMS Development Plans (NMSDP) seen as part of any national plan. In
addition, arrangements for development assistance within the UN system are explicitly
based upon country strategies. In other words, reliance for priority setting is based on
country National Development Plans (NOP). These are usually the responsibility of a
Ministry for Economic Planning and cover the nation's policies and priorities for
development. Priority areas to which NMSDPs can make major contributions include
agriculture, transportation, tourism, water resource management and disaster mitigation.
Such NDPs, when completed, form the basis of submissions to major prospective aid
donors. As a result, such donors, particularly those within the UN system, will only provide
development assistance for countries in accordance with their own national development
policies and priorities.
For NMSs to gain benefits from such international funding, its own departmental or NMSDP
needs to be an inherent part of the NDP. Without such an NMSDP it will be extremely
difficult for NMSs to obtain significant external funding. It is, therefore, imperative for both
domestic reasons and for international funding access, that each NMS should have its own
NMSDP written in conjunction with, and capable of easy incorporation into, the NOP.
Where NMSs have direct responsibility for environmental and hydrological matters, these
should be included in its NMSDP. Where environment or water comes under a different
Department or different Ministry, the NMS should form a close link to ensure that the
development plans are complementary and that NMS involvement is recognized.
As a framework for preparing an NMSDP, it should be introduced by a statement of future
goals, a "vision statement" indicating the medium term (say five years), desired · future
capabilities and services. This should be followed by an agreed definition of the scope of
NMS activities, in a "mission statement" and/or legal instrument (sections 2.1 and 2.3) . The
plan would require three basic analyses of the situation of the NMS. These are:
1.

External forces analyses: The various factors, social, economic, political, scientific
and technological which now influence the agency and can influence it in the future;

2.

Resource analysis: An analysis of resources, human, technical and financial that
are presently available or would provide major benefits if made available to the
agency; and

3.

Benefit analysis: The assessment of the value to the users of existing and potential
services. Three main types of benefits should be included:

•

services (forecasts, warnings, data);

•

advice to government (climate change, etc.); and

•

increasing personal and professional satisfaction of NMS staff.

From these three analyses, the present and potential competence and contributions of the
NMS can be assessed. These then permit an assessment of the resources needed to
achieve the full range of potential benefits. A sample outline of an NMSDP appears as
Annex B.
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3.2

National , Regional and Global Requirements

3. 2. 1 National requirements - Public SeNices
All national governments will require NMSs to provide daily forecast and information services
to the public. At the basic level this would be for direct distribution through weather radio,
where available, and telephone and through national newspapers, tv and radio. Many
clients and some of the media may request more than a basic level of weather information.
Treatment of such requests should be in accord with the cost recovery policy of the NMS.
NMSs should always ask for the source of the information disseminated by the media to be
identified.
All countries suffer to a greater or lesser degree from the effects of severe weather events.
Warnings of such events are the prime responsibility of NMSs in order to save lives and
reduce property damage. In some cases the NMS adapts regional warning guidance, e.g.
from Regional Tropical Cyclone Centres, to meet their own country's special needs. It
should be formally agreed in advance with all media to avoid public confusion, that weather .
warnings be disseminated exactly as issued.
NMSs should encourage, participate and lead development of a "National Disaster
Management Plan", which clearly identifies the NMSs role within the overall country disaster
mitigation strategy. The National Disaster Management Plan should be reviewed at least
annually - critically reviewing how it performed during the previous 12 months. Steps should
then be taken to overcome any shortcomings.

3.2.2 National Requirements - Decision-Makers and Planners
Decision-makers and planners require basic information on the countries' natural resources .
These include climatic resources, information on rainfall regimes, climatic and agro-climatic
maps, often in atlas form accompanied by basic statistical data. Hydrometeorological
services will also be required to provide information on surface water resources,
groundwater recharge, the means, values, trends and extremes.

3.2.3 National Requirements - Special SeNices to Government Departments
A number of government departments or agencies will require special services from the
NMS. Those often requiring such services include civil aviation, for the safety and economy
of air traffic, agriculture, forestry, especially for forest fire operations, fisheries and marine,
transport, water and energy authorities. Clear agreements should be negotiated between
the NMS and these agencies to specify the services to be provided and how they are to be
delivered and funded. Methods of providing services to these agencies are outlined in the
series of WMO guides to practices in the various fields (see Annex C) .
For civil aviation, NMSs should seek to be designated as the "National Authority for Aviation
Meteorology", recognized as such by ICAO. In cases where this is not possible, a formal
agreement should be negotiated between the NMS and the civil aviation "National Authority"
(see section 2.5.3 above) .

3. 2.4 Regional Requirements
No NMS can operate in isolation. At a basic level, observations from neighbouring countries
and beyond are essential to provide a fundamental level of forecasting services even for one
or two days ahead, and certainly essential for warning services. The WMO concept of free
and unrestricted exchange of data and products is a primary and necessary step to ensure
all NMSs can fulfil their responsibilities . WMO has established six Regional Associations
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(RAs) to deal with the exchange of data and products, and mutual assistance in many
aspects of services. Especially important are regional tropical cyclone committees within
these RAs . Some countries accept special responsibility concerning the provision of basic
regional aviation services or tropical cyclone forecasts beyond their borders. In some
regions, organizations dealing with weather and climate-related issues, such as the South
Pacific Regional Environment Programme (SPREP), require active involvement of NMSs
and can be of assistance to them.

3. 2.5 Global Requirements
The Director of an NMS generally has an important international responsibility. WMO
General Regulations prescribe that "Each Member (country) shall designate by written
notification to the Secretary General, a Permanent Representative (PR) who should be the
Director of the Meteorological or Hydrometeorological Service". Designation of the PR is
usually made formally by the Minister of Foreign Affairs. A good knowledge of WMO and its
activities will assist Directors and subordinate managers in obtaining maximum benefit from
association with the Organization . A valuable pamphlet summarizing essential information is
WMO at a Glance (1996). Meteorology and hydrology, as well as many of the other
geosciences, by their very nature transcend national borders. It is difficult to imagine
meteorological and hydrological issues that are entirely confined or unique to a particular
country. Because of this, it is imperative that a conscious effort be made to emphasize the
role of the NMS in WMO and in regional and international activities. Since its earliest
beginnings, meteorology has been rooted in international cooperation . A key responsibility
of all NMSs is to provide operational meteorological data obtained over its territory to the
GTS for international distribution (see Exchanging Meteorological Data. Guidelines on
Relationships in Commercial Meteorological Activities, WMO No. 837, 1996).
As national sustainable development plans are created, NMSs will have the opportunity to
seek ways of meeting their regional and global needs. The success of one Member of WMO
can quickly be transferred to another, just as the failure to do one's share can also be felt
widely. Global weather and climate models require global data. As the sciences of
meteorology and hydrology are extended to respond to policy issues (such as water and
food shortages, and climate change), the interdependence of NMSs around the world
becomes more evident. Making such issues known and identifying national benefits of
international involvement during the national planning process is essential. Countries must
contribute to the international efforts and they will benefit far more than the costs incurred in
doing so.
In many developing countries, particularly the smaller ones, there will be a limited number of
the staff of an NMS with the necessary experience for participation in regional and
international meetings. Such staff should spend the majority of their time managing their
services, with international activities only undertaken in order of agreed priority to the NMS
and to the extent that they contribute to the effective management and meeting of
international obligations.

3.3

Advisory Bodies

A number of national and intergovernmental bodies, committees, Boards and Panels, deal
with such issues as:
•

protection of the environment, (WMO-GAW, UNEP);
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•

climate and climate change, (the Climate Agenda !3 l, IPCC, UN FCCC);

•

water resources, (UN Commission for Sustainable Development, WMOTechnical Commission on Hydrology (CHy), UNESCO-International
Hydrological Programme (IHP)) ;

•

natural disaster mitigation (IDNDR) !4 l;

•

stratospheric ozone depletion, (WMO, UNEP, Vienna Convention and
Montreal Protocol);

•

desertification, (Food and Agriculture Organization of the United Nations
(FAO), UNEP, WMO); and

•

oceanography (UNESCO-Intergovernmental Oceanographic Commission
(IOC), WMO-Commission for Marine Meteorology (CMM).

While limitation of numbers of qualified staff often restricts involvement with some of the
above groups, active participation could bring benefits to NMSs and to the country as a
whole. Focal points in each NMS for those committees and panels of particular importance
to the country should be identified . External funding sources for many of these activities are
available and the focal points should become aware of rules and working procedures which
could allow allocation of international funds to assist NMSs in these fields.
In addition to the participation of NMSs in existing national and international committees and
panels, there are also advantages for an NMS to create national advisory committees as
well as advisory panels on their own operations.
Some NMSs have been especially
successful in serving their governments by establishing National Climate Committees or
Boards, with other agencies and universities, to coordinate and promote climate data
collection and research , and to provide policy advice on climate change and variability.
Successful advisory panels to various NMSs have been created on subjects such as:
•
•
•
•
•
•
•
•
•
•

national emergency preparedness and disaster mitigation ;
agricultural meteorology services;
civil aviation;
marine meteorology services;
climate services and climate change ;
energy sector development;
science and research;
human resources identification, hiring and retention;
planning, budgeting and financial resource management; and
search and rescue operations.

Where several agencies are engaged in meteorology, climatology and hydrometeorology, it
may also be necessary to have a coordinating committee for all or parts of these fields .

3

! l The Climate Agenda is an international integrated framework for climate activities involving

international agencies led by WMO and nationally by NMSs. Its four main thrusts are : (a) new
frontiers in climate science and predictions; (b) climate services for sustainable development;
(c) dedicated observations of the climate system; and (d) studies of climate impact
assessments and response strategies to reduce vulnerability .
!4 l IDNDR - The UN International Decade for Natural Disaster Reduction (1990-1999) .
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Such committees or panels should draw upon experts from user communities , universities
and other government departments. They can provide valuable advice to NMS managers on
priorities and service delivery and can become effective lobby groups supporting NMSs'
funding and activities.

3.4.

Economic Benefits

Priorities within NMSDPs should take into account the potential and actual economic
benefits of meteorological and hydrometeorological services to various sectors of the
Sectors for which major benefits are possible should be given priority.
economy.
Techniques for making comprehensive assessments are difficult, but NMSs should collect as
much information as they can, even if only anecdotal on economic benefits of their services.
Comprehensive studies have been done for some countries, e.g. United Kingdom, and the
proceedings of the WMO Conference on Economic Benefits of Meteorological and
Hydrological Services (WMO/TD No. 630, 1994) have other examples, especially of benefits
in individual sectors. In the absence of such analyses in their countries, NMSs can cite both
available anecdotal evidence and the examples in the literature which most closely
approximate their national circumstances.
NMSs should take advantage of any opportunity to have such economic studies conducted
in their own countries. Finance or National Economic Development agencies can at times
be persuaded to collaborate in such studies.
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CHAPTER 4.
4.1

MAJOR PROGRAMME ISSUES FOR NMSs

General

The scope of NMS programmes will depend on national circumstances and the potential
economic benefits and are dealt with in Chapters 2 and 3. However, in each country, the
following services are essential:
For Safety, Human and Economic Security:

(a)

warnings of short-term severe weather and hydrologic events for land and
marine areas;

(b)

drought warnings and monitoring (longer term);

(c)

aviation weather forecasts;

(d)

special forecasts and advisories in emergencies; on transport and dispersion
of volcanic ash, smoke from forest fires, on movement of pollutants from
accidents involving chemicals and radioactivity, and on oil spill movements.

To help ensure that maximum benefits are gained from warnings and advisories to reduce
human and property loss and human suffering, close liaison must be developed and
maintained with emergency preparedness organizations and police agencies.
For Sustainable Economic Development:

(a)

general public forecasts used in a wide range of socio-economic activities;

(b)

special forecasts (short and medium-term and seasonal) for agricultural
planning and operations, water resources and energy management;

(c)

climatological and hydrological data quality control and archiving, and periodic
summarization for general use;

(d)

special analyses of such data for economic development and long-term
safety, e.g. building codes, flood plain definition renewable energy
development (solar, wind, hydro) .

WMO Guides are particularly useful in developing such programmes. These include the
Guide to Public Weather Service Practices (WMO No. 834, 1996), and the Guides to
practices in the fields of the Technical Commissions (Chapter IX), as well as the Technical
Regulations in meteorology and hydrology, (WMO No. 49) . NMSs should also play a key
role for their country in connection with issues of sustainable development and can be
guided by the WMO Executive Council Guidelines on role of NMSs in Implementation of
Agenda 21 (UNCEO) and the Framework Convention on Climate Change, WMO No. 817
(see Annex C).

4.2

Special Issues for Drought-Prone Countries

The world's total land surface is 36 per cent arid or semi-arid and is inhabited by some
750 million people, of whom approximately 250 million are actually threatened directly by the
phenomenon of drought and desertification. Since 1968, desertification has intensified in
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many parts of the sub-humid and semi-arid regions particularly in Africa, Asia, South and
Central America, as well as in parts of Europe and Australia .
Inappropriate management of agro and forest ecosystems, compounded by severe climatic
events such as recurrent droughts, have tended to make the drylands increasingly
vulnerable and prone to rapid degradation and hence desertification.
Climate has a major impact on dryland soils, vegetation, water resources and land use. Of
the many climatic events, drought is perhaps the one that is most linked with desertification .
Many desert-prone areas have experienced drought for thousands of years. In some
regions, such as Africa, periods of recurrent drought lasting for several years or decades
have occurred many times in the Sahel and in eastern and southern parts of the continent.
Many countries not normally considered drought-prone can experience serious drought
conditions often linked to the ENSO phenomenon, e.g. the island countries of the South
West Pacific. In such countries, the available water and food supplies can be seriously
depleted and forest and grass fires can cause major devastation with the effect felt over a
whole region.
The reduction of famine and economic losses is of critical importance to susceptible,
drought-prone countries. Within the IDNDR, preparedness for drought management has
been clearly demonstrated to be effective in reducing economic losses and human suffering
in India, Brazil and in a few African countries (see box A for India) . In Ethiopia, for example,
a National Policy on Disaster Prevention and Management was promulgated. A senior
Committee of Ministers led by the Prime Minister is required, among other duties, to "review
the status of rainfall . . . and crop prospects", to "appraise the likely onset of drought
conditions and other disasters" and to "issue policy directives to counter the threat" . Monthly
and seasonal forecasts are central to the effectiveness of these drought management
schemes. Such predictions are increasingly reliable, especially in tropical and sub-tropical
regions, through application of knowledge of the ENSO phenomenon, gained through the
World Climate Research Programme. It is imperative that all drought-prone countries have
access to the best international large-scale seasonal and drought prediction capability and
have the national capacity to adapt predictions to national and local needs. NMSs must play
an active role in providing such predictions and assisting with development of national
drought response strategies.
WMO is promoting development of this capacity at
international, regional and national levels . In addition to recommending application of
seasonal forecasts to dryland management, the 1996 WMO/UNEP report on the "Interaction
of Desertification and Climate" strongly recommends enhancement of regional climate
monitoring networks.
Desertification is closely linked with the issue of climate variability and change . The
WMO/UNEP's IPCC, which provided the scientific assessment and advice leading to
negotiations of and within the UN FCCC, is currently addressing this problem. WMO and
NMSs have been involved for many years with the question of desertification and the
linkages between climate change and variability, and drought.
Following the adoption of the 1977 UN Plan of Action to Combat Desertification, WMO
adopted a Plan of Action on the meteorological and hydrological aspects . This resulted in
activities under the various WMO programmes, particularly under the Agricultural
Meteorology programme and the Hydrology and Water Resources programme. Other
initiatives included the improvement and expansion of observing networks under the WWW,
the organization of roving seminars on the application of meteorological data and information
under the Education and Training programme, and training in drought preparedness and
management in southern Africa, Asia and Latin America.
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BOXA

MAIN FACTORS CONTRIBUTING TO
SUCCESSFUL MANAGEMENT OF
THE 1987 DROUGHT- INDIA
1.

Clear definition of policy framework and
responsibilities.

2.

Reliable forecasting and early warning system, and
hydrometeorological monitoring.

3.

Prompt action to augment contingency agricultural
fund.

4.

Optimum use of water and allocation to most urgent
needs.

5.

Concerted actions to preserve cattle populations.

6.

Income distribution through employment generation
on productive works.

7.

An effective food delivery system and food for work
programme.

8.

Nutritional supplements to needy sectors to prevent
health deterioration.

9.

Community mobilization and effective coordination
of delivery of relief.
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The UN Convention to Combat Desertification, particularly in Africa (UNCCD), has now been
ratified by more than 106 countries, indicating the importance of this issue. Predicting and
responding to drought conditions is increasingly considered an important adaptation
measure to climate variability and change, under the UN FCCC.
In addition to strengthening observing networks, NMSs should, with WMO support as
needed:

4.3

•

assess the probable frequency and severity of droughts and desertification,
with provision of information adapted to users' needs;

•

provide government agencies and farm communities with appropriate
meteorological and hydrological forecasts and data and disseminate
agrometeorological data, forest and fire weather indices for use in monitoring
and responding to droughts, desertification and land degradation;

•

distribute or ensure widespread distribution of seasonal predictions based on
ENSO and other relationships, which are available through world and regional
centres;

•

in Africa, support the drought monitoring centres in Nairobi and Harare and
the implementation of the Agrohydrometeorological (AGRHYMET) Centre
(Niamey, Niger) and its programme in the drought-stricken countries of the
Sudano-Sahalian zone;

•

also in Africa, assist and make use of the ACMAD (Niamey, Niger), for
specialized forecast advisories for the African continent, and the ASEAN
RSMC (Singapore) for that region;

•

promote regional research in weather, climate and hydrology, especially on
the causes and prediction of drought and on the means of reducing its impact
on socio-economic development;

•

establish special agrometeorological, forestry and hydrological forecasting
services as required;

•

ensure the necessary education and training of staff in agrometeorology and
hydrology, particularly in specific techniques to predict, assess and minimize
the effects of desertification and drought;

•

increase efforts to improve public awareness and understanding in other
government agencies and economic sectors, and ensure their use to reduce
adverse effects, with a view to interpreting scientific studies and predictions of
drought periods and of desertification.

Special Issues for Small Island Countries

Management of small island country NMSs deserves special consideration. Being small is
not always a drawback. It could be argued that it permits more effective interpersonal
relationships among staff and with clients as well as a better overall perspective of service
efficiency. With these benefits in mind it must be recognized that there are also special
issues and problems to be overcome that are peculiar to small island NMSs. Many of these
are identified in Chapters 1 and 2 in the UN Programme of Action for Small Island States.
(Barbados, 1996)
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4. 3. 1 Climate Change and Sea -Level Rise
In connection with the issue of anthropogenic climate change and related sea-level rise,
political leaders of small island countries have been especially forceful in seeking
commitments for emission reductions from countries with large greenhouse gas emissions.
This has been done largely through the Association of Small Island States (AOSIS), in
negotiations under the UN FCCC. Managers of NMSs should play a special role in providing
scientific and technical advice to these political negotiators, through participation in the
IPCC, and special analyses of potential and observed climate change and sea-level rise and
their impacts in their countries. A number of countries have participated in bilateral or UN
funded studies related to the UN FCCC. NMSs should try to ensure that they are active
players in all such studies. In this way, the status of the NMS can be enhanced within the
government.

4.3. 2 Long-Range Transporl of Airborne Pollutants
The long-range transport of toxics, acidic air pollutants, particulates and radioactivity from
upwind land masses is also a concern of some small islands and requires meteorological
knowledge to determine sources of contamination in order to achieve reductions.

4.3. 3 Coastal Zones
Coastal zones are especially vulnerable to climate change-induced sea-level rise and to
short-term fluctuations of sea-level rise due to storms, including tropical cyclones, and even
to strong winds aside from storms. NMSs can play an important role in emergency planning
by providing estimates, from various models (such as the USA storm surge model) of the
land area likely to be inundated with various frequencies due to storms and strong winds . In
the midst of severe storm emergency operations, short-term predictions of storm surges are
of utmost importance in saving lives and property, and where possible should be
incorporated in tropical cyclone forecasts and warnings.

4. 3. 4 Water Resources
Water resources in many small islands are limited, and may be reduced significantly in dry
periods. Sea-level rise and over-pumping of groundwater lenses can also result in saltwater
intrusion. NMSs can , with climatological (and water level) data and longer range seasonal
forecasts, provide advice on sustainable yields to guide sensible water withdrawals and
management.

4. 3.5 Management Issues
There are a number of issues that are particularly acute in small island countries. These
include special problems of very small organizations attempting to serve a host of needs,
with often-limited recognition or few staff incentives. Administrations in some small islands
do not have a scientific/technological orientation so the concept of "vital services through
science" is often difficult to convey. Focusing on the strengths within the portfolio of the
Service, the ability to address the issues noted in 3.1 to 3.4 above and especially to provide
warnings of tropical cyclones and droughts can help to overcome these problems. The
economic and life-saving benefits of accurate and timely warnings, although obvious when
severe events occur, must be continually reinforced, with the public and policy-makers
during benign weather periods. A more extensive discussion of management actions to
ensure continued levels of support for the NMSs, in small islands and elsewhere, is given in
Chapters 5 and 7.
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4.4

Water Issues - Operational Hydrology

Water availability is becoming a critical issue in many countries. It is estimated that by 2010,
416 million people in 26 countries will face absolute water shortages. Globally, 70 per cent
of consumptive water use is in agriculture, and in Asia and Africa this exceeds 85 per cent
(see figure 4). At the same time, some 200 major river or lake basins flow or lie between two
or more countries, but less than half of these have in place firm agreements for sharing the
resources in an equitable manner. Small island countries (see above) with limited
groundwater and little surface water are directly dependent on rainfall for their water supplies
and groundwater recharge. Drought periods, especially if correctly predicted, can often be
dealt with through careful conservation of limited supplies. As the UN Commission on
Sustainable Development (UNCSD) has stated: "Water is likely to become one of the
limiting resources of the next century, as well as one with multiple, often conflicting uses"
(UNCSD, New York, 1994). Floods, an excess of water, affect more people worldwide than
any other form of natural disasters, and global damage from floods is increasing more
rapidly than for other forms of natural disasters.
To understand the availability of fresh water resources, the variability and trends, requires
measurements and analysis of key components of the hydrologic cycle, precipitation, runoff
(river flows and water levels) and evaporation . Such information is vital to wise management
and conservation . NMSs in all countries provide the key observational data on precipitation
and for computation of evaporation from wind, radiation, temperature and humidity data .
Hydrometeorological Services are also responsible for the measurements of river flows and
water levels - the ground portion of the hydrologic cycle. NMSs should be the key agencies
for water resource assessments as a basic input to national water plans. A valuable
handbook for review of national capabilities in water resources assessment was published
by WMO and UNESCO in 1997 (see Annex C).
NMSs in water-short countries or those with transboundary resources have special
responsibilities. In the latter case, it is only through agreed standard measurement and
assessment programmes that equitable water apportionment can be achieved without
serious conflict. Emphasis in observational networks must be placed on transboundary or
boundary watersheds.
Within a country, apportionment of water to those who need it most requires reliable
assessments of the resources to be shared, and observational networks should target the
most water-short regions of a country. Where groundwater resources are critical, the rate of
recharge from rainfall and snowmelt, and thus the safe rate of pumping for various uses, is
determined by the climate and its variations . Analyses of climate for recharge estimates can
be important in regulating groundwater withdrawals.
Operational hydrological forecasting is the basis of a flood warning system and can also be
an important tool in allocation and management of scarce river flows or lake waters. NMSs
provide the essential input of meteorological data (including weather radar where available)
and forecasts of precipitation and snowmelt to hydrological forecasts. Flash flood forecasts
and warnings are a special challenge to meteorological agencies since warnings must often
be based on weather forecasts and data, and converted to flood level forecasts by
hydrologists. In some cases the Hydrometeorological Services will generally be responsible
for producing water level and river flow predictions, as well as flood and drought warnings .
This, of course, requires maintenance of a hydrometric observation network for water level
and flow measurements. In many cases, more reliable NMS weather predictions on a daily,
weekly or seasonal basis, can be a key element in improving management in water-short
periods and regions .
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WMO's Hydrological Operational Multi-purpose Sub-System (HOMS) provides computerized
techniques on request for use by a number of countries for many different kinds of
hydrological analyses and prediction methods.
At the same time, projections of climate change in many regions suggest future significant
changes in water regimes and availability. Assessing the implications of such changes and
detecting trends , as they occur, requires active involvement of NMSs. The long-range
airborne transport of pollutants between countries can result in significant water pollution in
recipient countries . Scientific advice from NMSs is essential for remedial actions by water
management agencies and for intergovernmental cooperation on such issues involving
transborder transport of pollutants.
NMSs should forge close-working relationships in countries where there is a separate
national hydrological or water service. (For further reading see The World's Water - Is There
Enough? WMO No. 857, 1997 and the WMO Guide to Hydrological Practices.)
For countries with Hydrological Services separate from NMSs, information on the Legal
Basis and Role of Hydrological Services has been published by WMO (see Annex C).
The international exchange of hydrological data is increasingly important as a greater
understanding of the central role in climate change of the global hydrologic cycle is required,
as well as ensuring better regional understanding for wise management of water resources,
and for flood and drought prediction. The WMO Technical Commission for Hydrology (CHy)
has developed guidelines for the international exchange of hydrologic data which will be
complementary to resolution 40 of WMO's Cg-Xll (1 .2) on exchange of meteorological data.
Once adopted, NMSs managers are urged to assist in ensuring adherence to this resolution .
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CHAPTER 5.
5.1

PHASES IN MANAGEMENT OF NMSs

Introduction

The three main phases of management are: planning, implementation and evaluation.
There are several other issues related to leadership and management that also require the
attention of managers. These involve ensuring good external relations with the government,
the Public Service, the client community and the media; securing commitment to high quality
work by staff members and dealing effectively with cost recovery and other government
policies.

5.2

Planning

A fundamental first step in any planning activity is an assessment of the extent to which the
NMS is currently meeting hydrometeorological needs of the country and its population .
Secondly, depending on the length of the planning period, an assessment should be made
of how requirements are changing . Plans should then focus on the means of addressing
currently unmet and projected future needs. Many governments require the submission of
plans for a certain number of years in addition to annual programme and budget proposals
from agencies. Whether it is an obligation or not, planning on several time-horizons can
provide a valuable framework for development of an NMS. Chapter 3 addressed NMSDPs
as part of NDPs. Long-term and medium-term plans are similar in character, but more
closely related to WMO's Long-Term Planning activities. Sections 5.2.1 and 5.2.2 below
should be considered together with Chapter 3 on NMSDPs. Such plans (see Annex B) can
be thought of as special issues of medium- or long-term plans.

5.2. 1 Long-term Plans
Long-term plans should include a statement of a "vision for the future" and set a course for
an NMS for up to a decade ahead to achieve this vision. However, in some countries in
which major reorganizations or changes in responsibility are expected in the near future,
managers may decide to limit the details included in long term plans. Nevertheless, the
articulation of a vision, the gaining of its broad acceptance, and preparing a plan to meet
vision goals can be invaluable to all concerned.
The first step in producing such a plan is to use available trend information and projections
to provide demographic, economic and natural resource conditions for the coming decade.
In some countries such projections are available from national statistical agencies. In
others, World Bank and other UN projections may be helpful l5 l.
As a second step, an analysis should be made of the role of weather, climate, air quality and
water in influencing economic developments, human health and resource use, and how
better information on these factors can improve national efficiencies. Reducing losses from
natural disasters over the planning period, through warning and preparedness should be
featured. Trends in science and technology in the field of meteorology (including
climatology) and hydrology, and in observing and communications systems should be
factored into long-term plans. Where countries have overall long term economic plans, NMS
plans should identify the ways in which meteorological and hydrological information can

l5l For example, World Resources (1996-1997), World Resources Institute Washington , DC ; World
Development Report (annual), World Bank, Washington, DC; Global Environment Outlook
(1997)., UNEP, Nairobi.
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contribute to achieving the economic and social goals. Chapter 3 outlines the possibilities
for identifying the economic benefits of effective use of services from NMSs and the WMO
publications on this topic. More such cost-benefit analyses are needed, especially for
developing countries .
As a model for basic assumptions and strategies underlying long-term plans (LTPs), the
WMO LTP is valuable. The Fourth WMO Plan, 1996-2005, identifies several important
global trends: in population, increasingly scarce water resources, greenhouse gas driven
climate change and its potential impacts on agriculture and energy, natural disaster
experience and trends, and global governance through Conventions, (Convention of WMO,
UN FCCC, etc.) and agreements (Agenda 21,( 6 ), etc.) that will influence national government
priorities. If appropriately addressed by managers, these can provide opportunities for
greater usefulness and higher visibility of NMSs. The WMO LTP for 1996.-2005 provides a
useful framework for national plans (see WMO Pub. No. 830) .
It is important that the national LTP identifies targets and goals to be achieved. In general,
only notional non-detailed budgetary projections are required in LTPs, but establishing
targets and goals for the coming decade is important, along with major changes in staffing,
funding and the organization required to reach the targets.

5. 2. 2 Medium-term Plans
Two- to five-year plans with somewhat more detailed budgetary indications are often
required by governments and are valuable tools for management. Ideally, they should be
designed to move towards the targets and goals of the LTP. They can also be thought of or
designated as NMSDPs (see Chapter 3 and Annex B). They can also be cast as the first
phase of the LTP and should contain medium-term targets. When possible, These targets
should be consistent with those in the LTP.
In medium-term plans, more detail is required on the staffing levels in various categories
required to meet the targets, training needs, capital investments, and continuing operating
costs.
For medium-term plans, managers must also clearly reflect contributions to
government policies and development priorities and the basic services must be shown to be
"public goods". These are services that support safety and security and overall economic
development. At the request of the WMO Executive Council (EC), the Secretariat is drafting
a statement of core "public good" activities which each NMS should carry out as a matter of
law, regulation or contractual obligation. The government's fiscal constraints must be
recognized. There will also be a need to estimate likely sources of funding. These would
include direct funding by the government for the "public good" component. They could also
include cost recovery estimates for services to special clients where policies for cost
recovery are in place. In some cases, estimates of external assistance can be made (see
Chapter 9). An important component of a medium-term plan (NMSDP) can be the
strengthening of an NMS Plan for Management Improvement.

5. 2. 3 Annual Programme and Budget
Most NMSs are usually required to produce an annual programme and budget projection
6 to 12 months prior to the beginning of the new financial year. Governments generally

5
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Agenda 21 was adopted by nearly all countries at the 1992 UN Conference on Environment and
Development (the Rio de Janeiro "Earth Summit") as a blueprint for making development
socially, economically and environmentally sustainable. It has special chapters on the
atmosphere, on water resources and on other topics of concern to NMSs.
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prescribe the required format and provide some fiscal and policy guidelines. Ideally, such
budgets should require a more detailed refinement of the medium-term plan. It is important
for the manager to clearly identify the targets to be achieved with the requested resources, in
such a specific manner that the degree of later success in achieving the targets can be
identified . Once a decision has been made by governments on funding and staffing levels,
the year's programme must be adjusted accordingly and the revised programme and budget
allocations should be provided to all component NMS managers.

5. 2. 4 Participation in Planning
It is most important to engage managers and staff at all levels of the organization in the
exercise. This is especially important in identifying a "vision", targets and goals and
resource needs of the various NMS components. A feeling of "ownership" of the plans and
budget by all subordinate managers can be instilled in this way, leading to teamwork in
implementation. Ministers or senior managers supervising an NMS Director will usually
provide guidelines and should be actively brought into the planning process. A cautionary
note must be expressed, however. While participation and consultation in planning at all
levels of an NMS is desirable, consultation must be done efficiently to minimize the time
taken from producing the services and products of the organization.

5.3

Implementation and Leadership

Effective implementation requires teamwork which starts by involving subordinate managers,
supervisors and staff in the planning, programming and budgetary process. Once the
annual programme and budget has been approved, there are three key aspects to ensure
effective implementation: mobilization of efforts, monitoring output against programme
targets, and tracking expenditures to ensure the budget is not overspent.
In larger NMSs the most constructive way for the Director or senior managers to .ensure
effective implementation is through subordinate managers. Programme targets and budget
resources (including staff) should be divided into parts, and subordinate managers given
clear responsibility for achieving specific sub-targets within allocated resources . A valuable
approach is to make formal agreements with each subordinate manager in which each
agrees to achieve certain sub-targets within the allocated resources. Subordinate managers
should then be required to provide quarterly or bi-monthly reports on progress. A central
accounts system should provide monthly statements of expenditure by function and
organizational unit.
The senior manager or Director should meet with each subordinate manager immediately
after receiving each quarterly or bi-monthly report to discuss progress, identify and rectify
problems, and determine if targets are likely to be met or exceeded. After a set of meetings,
the senior manager may decide on the need for the reallocation of resources among the
organizational units. In some larger NMSs, the Director appoints a Deputy Director for
Operations who assumes much of the implementation responsibility . This permits the
Director to concentrate on planning, evaluation and upward liaison to ensure continued
resources and political support.
To achieve the teamwork needed to meet ambitious targets, the Director must not only be a
manager but also a leader who is enthusiastic and supportive of subordinate staff, liberal
with praise where warranted, and stingy with criticism . The manager should strive for a fully
collaborative team where ideas and communication flows from the bottom up as well as the
top down as well as horizontally between sections or units . Leadership qualities can be
learned or enhanced. Leaders are available to their staff, are good listeners, fair and
decisive, spending perhaps 20 per cent of their time with staff in their workplace and with
clients . Leaders practise "Managing by Wandering About" (see Peterson and Austin,
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Annex C). Directors as "leaders" are seen by their staff as highly supportive of the NMS and
its personnel at higher levels of the government, with sister agencies , special clients and the
general public. They publicly accept responsibility when th ings go wrong , although this may
be passed on to subordinate managers, and they share the cred it w hen things go well.
Management, with rapidly changing science technology , requires special attention to
ensuring staff adapt well to new technologies and techniques. An example of a means to
achieve greater acceptance would be to retain the old technology as a back-up for a limited
period when a new one is introduced. Techniques for productivity improvement through
leadership are featured in much of the management literature , and have been successfully
applied by several NMSs (see Annex C).

5.4.

Evaluation and Performance Indicators

Just as effective implementation follows from participatory planning, so does con structive
evaluation follow from the implementation phase. The senior manager can have a number
of objective aids to evaluation. These include verifi cation scores and their trends for weather
and hydrological forecasts, data on numbers of observations exchanged on time, on
forecasts and warning s issued, on the number of requests for information and the economic
sectors making the requests, and evalu ation s by media partners and clients. Methods of
verifying public forecasts are discussed in the WMO Guide to Public Weather Services
Practices WMO No. 834, 1996, and fo r hydrological fo recasts - Guide to Hydrological
Practices, WMO No. 168. Some countries, e. g. the United Kingdom , publish annual reports
for the public based on their forecast verification data. While the collection of such data uses
up resources, for most NMSs they are not only valuable for the evaluation of progress, but
are also useful for marketing the achievements of the NMS to Treasury Departments and
Ministers. A high priority should be placed on maintaining such performance indicators.
Individual forecasters should be provided with copies of their verification scores in order to
correct persistent problems, or biases, towards optimism or pessimism .
Management literature (e.g. see Osborne and Baebler, in Annex C) emphasizes the power
of performance measurements. When these are made and widely distributed, what gets
measured gets done and done better. If results are not measured, a manager cannot
assess and reward success. As Osborne and Baebler say: "If you can't reward success
(because you have no performance measurements) you're probably rewarding failure".
Evaluation of the performance of individual subordinate managers, and through them all
staff, should be undertaken annually. In some NMSs more frequent and informal quarterly
or semi-annual performance evaluations are undertaken to permit correction of problems
before an annual review. This can be made constructive and non-confrontational if clear
goals and targets have been agreed upon at the beginning of the year (see Implementation
and Leadership, above) and the performance evaluation focuses on the extent to which
targets have been met or exceeded.
("Praise or criticize the deed not the doer".) It is
helpful in this process if the senior manager has the authority to vary the size of any annual
salary increment in accordance with performance. Some governments also permit bonuses
that can be awarded for exceptional performance, i.e. for greatly exceeding targets.
If evaluation of subordinate managers is undertaken by comparing the achievements of their
unit with the agreed goals and targets, it can be relatively straightforward to assemble an
evaluative progress report for the whole organization. The report should document where
targets have or have not been achieved or exceeded , and the reasons why they have not
been achieved. Short but regular NMS evaluation reports are valuable in dealing with
Ministers and senior levels in the Public Service, and should be submitted to these higher
authorities. The reports can also form the basis for periodic progress reports to the public
(the taxpayers), especially if they show progress in expanding services or improving forecast
quality or duration.
34

5.5

Cost Recovery and Commercial Services

A number of governments now require NMSs to recover some of their costs from the clients
who receive special benefits. Establishing clear policies for cost recovery and commercial
services is among the most difficult of management challenges. "Cost recovery" is a term
usually applied to obtaining revenue from other government agencies which are, in tum,
attempting to meet the needs of a major economic sector, e.g. agriculture, aviation, forestry,
tourism. "Commercial services" usually denotes the services that are paid for by a private
sector user or group of users . In general, cost recovery does not involve any "profit" to the
NMS but commercial services should be charged at a level that supports the basic
infrastructure and re-investment in it. Policies are needed concerning commercial service
charges for visits or telephone calls for specialized information, special consultations with
forecasters or analysts, provision of specialized analyses of data or forecasts to meet
particular client needs. Guidelines on who should be charged, and how much, can be
politically sensitive, so charges and fee schedules should normally receive ministerial
approval.
Instructions to staff must be consistent and clear. In most countries, the provision of general
tax supported or "public good" services,(7) especially warnings of serious weather conditions
and floods, and important forecasts, should not be compromised by taking up too much of
the staff time in the delivery of commercial services.
In countries where private
meteorological companies exist, special care should be taken by the NMS in establishing
commercial service policies to avoid unfair competition by way of lower prices . The advent
of cost recovery and commercial services make it necessary for NMSs to determine
thoroughly and fairly the full costs associated with delivery of a given product.
In pursuing cost recovery and commercial activities, NMS managers should respect the
WMO policy and guidelines and practices on relationships in commercial meteorological
activities, particularly resolution 40 (Cg-Xll) (see WMO Pub. No. 837, 1996) related to free
and unrestricted exchange of meteorological data. Commercial services are normally based
on value-added meteorological products. NMSs that are required to generate revenue
should actively develop such analysed products designed to meet public and private sector
needs.
The amount of cost recovery and commercial revenue must sometimes be estimated in
advance and factored into budget requests to governments. This will vary from country to
country, but earnings from the "private sector" usually lie between 5 per cent and 25 per cent
of the total budget. In the few countries where NMSs are funded entirely through contracts,
70 per cent or more of the revenue is usually cost recovery from government departments
for aviation, agriculture and other sectors in addition to a basic contract for "public good"
warnings, data and forecasts.
When contractual arrangements are made, especially those with other government agencies
or departments, transparent agreements are essential. They must set out clearly the
"deliverables" expected from the NMS, their frequency, timing and expected accuracy; the
resources that will be provided to the NMS; any penalties for failure to deliver; and a
dispute resolution mechanism.

7
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l In economic terms, "public goods" normally have two characteristics - they cannot be exclusively
appropriated to a person or group and once produced, their consumption by a person or
group does not reduce their availability to others. General weather forecasts and warnings
are classic examples of "public goods".
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5.6

Alternative Service Delivery

NMSs in a number of countries have been asked to examine alternatives to operating as a
traditional government department or as part of one. The options usually range from :
(a)

continue to operate as a government department or as part of one, but
providing services partly under contractual arrangements to other
governmental and non-governmental agencies such as civil aviation, national
defence, and agriculture; to:

(b)

operating as a semi-independent government corporation, with funding
largely through cost recovered contracts with government, and commercial
services to the private sector. In all such cases there are key conditions that
NMS managers must attempt to ensure are met.

The most important of such conditions are:

5.7

(a)

ensuring that the government, either directly or through a contract provides
for the "public good" core services of warnings and forecasts, including the
collection of the basic observational data and maintenance of the
infrastructure to support these services;

(b)

ensuring that government funding or contracts meet the country's obligations
for international exchange of meteorological and related data, maintenance of
climatic records, and other actions that have been agreed under various
Conventions, particularly the UN FCCC, the UN CCD, and the WMO
Convention; and

(c)

ensuring continued participation in international and regional activities (e.g.
Regional Tropical Cyclones Committees of WMO) essential to the provision of
domestic core services.

Media Relations

The public media : newspapers, radio , and tv in most countries disseminate weather
forecasts and warning information. NMS managers have a responsibility to work closely with
media representatives to ensure that:
(a)

there is no distortion of official warnings;

(b)

appropriate credit is given to the NMS as the source of information;

(c)

that the information needed by the media is delivered to them in timely,
appropriate formats to the extent that this is practical with the available staff
and resources ;

(d)

to the extent possible, ensure that delivery of weather services leads to
appropriate action by individuals and companies; and

(e)

dissemination in local languages is arranged.

If particularly specialized formats are requested by the media, this can be an area for
commercial services, or alternatively for encouragement of private sector involvement. The
manager's goal should be to achieve a close partnership, in serving the public, between the
NMS and the media (see also Chapter 8) .
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5.8

Safeguarding of Assets

An NMS makes use of a vast range of equipment. At a basic level these include
thermometers, barometers, rain gauges, etc. ; but more sophisticated equipment such as
computers (hardware and software), workstations , radio and satellite receivers, printers and
facsimile machines are increasingly being used. This category of equipment is subject to
vandalism, and some of the largest NMSs in the world have suffered acute losses in this
regard.
Funding for such equipment is limited and it is frequently difficult for developing NMSs to
obtain expensive equipment. It is self-evident that steps should be taken to ensure that such
hard-earned assets are protected, and where possible, insured.
Directors should take the following precautions:
•

Basic data: All data stored on computers should be backed up regularly. Back-ups
should be done as often as possible - and related to the amount of data stored . If
there were a problem (a theft of a PC or a computer crash) - how much data would
have to be re-entered? It is a good practice to have two back-up disks, used
alternately. They should be stored in a safe place - apart from the normal computer
system.

•

Non-computer data: These (including paper records) should be safeguarded from
the effects of damp, fire, severe weather, insects, etc., as well as theft, and when
they appear to be deteriorating, should be preserved in a more permanent storage
medium, such as microfilm. Under the World Climate Programme, WMO with donor
support has been conducting data rescue (DARE) projects in many developing
countries to preserve old records.

•

Computer hardware and software: This area is probably the most at-risk asset in
any modern NMS. As well as ensuring that buildings are secure (windows and
doors) methods of protection that should be considered are CPU lockable cages;
steel cable and security clips and cable locks.

•

Satellite equipment: External equipment (such as dishes and down-converters)
should be securely fixed to ensure that their unauthorized removal is difficult or
impossible.

Such precautions can help to safeguard valuable equipment and information. When the
equipment is no longer of any use, steps must be taken to ensure environmentally sound
disposal. Alternatively, other countries in need of the equipment, if it is still functioning, can
often benefit from it.

5.9

Operating Manuals and Liability

Operating procedure manuals should be adopted and used in all phases of NMS operations.
These can usually be based on WMO Technical Regulations or Guides to Practices (see
Annex C) . They provide clear guidelines for staff to follow and of management expectations.
A few cases have arisen in which attempts have been made through the legal system to hold
NMSs liable for data errors, or forecasts, which have turned out to be incorrect. Courts have
generally recognized the uncertainties associated with meteorology and hydrometeorology
and have dismissed the claims. This is particularly the case when the NMS provides clear
evidence of the availability of manuals and that the staff providing the information in question
have followed the standard procedures.
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Ensuring that staff are in attendance and contributing to assigned tasks sometimes requires
special attention and monitoring . Management expectations concerning hours of work and
absences (on leave, etc.) should be clearly indicated in the NMS operating manual or by
other means. In some NMSs, time-sheets are kept by all staff indicating the time spent on
each project or activity. This is particularly important in objectively determining charges for
cost recovery and commercial activities.
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CHAPTER 6.
6.1

CAPACITY BUILDING

Introduction

Capacity building is an over-arching concept and includes a number of activities designed to
strengthen the capacity of an organization to undertake effectively its full range of
responsibilities. For NMSs it includes the creation of an appropriate policy and legal
framework (see Chapter 2) . It also includes human resource development and training and
the acquisition and use of appropriate technologies . These include the instrumentation ,
computer systems, communication systems, buildings and other facilities needed to
accomplish the assigned tasks. Human resource development addresses the scientific,
technical and administrative capability of staff and their availability in adequate numbers.
Not often in the past has it included the capacity to manage the NMS and to achieve both
efficiency and effectiveness.
Investment in a capacity building programme requires acceptance by decision-makers at a
higher level than the NMS senior manager. This often requires a government to make
choices among the institutions to be strengthened. Favoured institutions must be seen to
bestow significant benefits in meeting the needs for national economic, human development
and safety.
Attributes that enable NMSs to qualify for such consideration, while readily evident to
proponents, are not necessarily obvious to those responsible for deciding on the provision of
resources for capacity building, and accordingly, a strong case must be made. The WMO
publication, Economic Benefits of Meteorological and Hydrological Services (see Chapter 3)
provides ammunition for justification of capacity building for NMSs. Increasing awareness of
the impacts of weather, climate and air and water quality on human health can provide
further support (see Climate and Human Health, WMO No. 843).
There is no magic wand to effect a rapid transformation of an institution such as an NMS,
with responsibilities to help meet national objectives, and influenced by international
developments. There may be other considerations beyond those with which some national
authorities normally encounter. For example, to achieve recognition of the NMS role in an
international framework may require persistent long-term persuasive efforts.
Good
management is a prime requirement of any institution, but it is especially important when
considering capacity building for NMSs in developing countries.
The reputation of an agency based on a history of valuable work is fundamental in any
competitive environment. Even with a proud record of efficiency, there is a need to ensure
that levels of achievements are well documented and recognized. This emphasizes the
Contacts with
importance of maintaining performance indicators (see Chapter 5) .
international developments in science and technology that impact on services in a global
meteorological partnership must also have a place in capacity building plans.
For healthy development, recruitment of adequately trained personnel at the entrance level
should be encouraged, to develop a nucleus of manpower resources well-equipped to meet
It pays off and
future development plans.
This requires attractive remuneration.
subsequently limits the need for extensive courses on basic matters. It ensures that
advances to higher levels of performance from existing staff will require only those aspects
of a curriculum that are needed to conduct specific operations, thus saving time and
manpower resources, and becoming operational more readily. A nucleus of highly qualified
personnel capable of further specialized training provides a sound basis for an effective and
flexible NMS.
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· Attention to staff motivation, including the recognition of individual performances through
prizes, awards and letters of commendation, with a promotional structure that stresses this
aspect, enhance the prospects for long term succession by staff with the necessary skills,
acumen and experience to promote departmental efficiency.
The provision of basic infrastructure, including comfortable offices and up-to-date equipment,
peculiar to NMSs, leads to improved staff performance and facilitates the devotion of
energies to the provision of services and advice. Questions of technology transfer,
equipment acquisition, maintenance of observational and prediction systems are discussed
below.

6.2

Human Resources Management and Development

6. 2. 1 Training for Management
In the rapidly changing environment in which NMSs operate, training at all levels must be
considered as a continuing core activity. For the management of NMSs, meteorological and
hydrometeorological professional knowledge is highly desirable. It has been increasingly
recognized, however, that while necessary, this knowledge is not sufficient for effective
management. Training and development to improve management skills is becoming
essential. Some countries have training programmes for public service managers and
managers of NMSs should take advantage of them . WMO activities provide a number of
opportunities for learning various aspects of management, in addition to these Guidelines.
Textbooks on general management techniques in most languages are now available. One
of the most important functions of managers is the responsibility for staff performance and
human resources development, and achieving goals through the work of others.

6. 2.2 Training of Staff
The general procedure in staff development is to assess the present and future needs for
trained personnel, in order to provide an objective basis for planning and setting priorities,
and then to conduct hiring and training programmes consistent with that assessment.
However, it should not be static. The introduction of new equipment, its operation and
maintenance, the use of changing operational routines but also, at times, changes in the
structure and management of the NMS itself may require updating and modification to the
human resources development plan. A flexible succession plan that identifies possible
future candidates for management and supervisory positions, who shou ld be provided with
appropriate training opportunities, is also useful.
Training processes are highly dynamic and by necessity cognitive. Continuous development
in knowledge, introducing high technology equipment, improvement in training methodology
and instruction techniques and changing of curricula must be undertaken to meet evolving
needs and priorities. One of the most important requirements is adequate formal education
to help recruits acquire new competencies. Investment in graduate training in meteorology
and related disciplines can be valuable. Among the most frequent topics in which specia l
training may be needed are communications, computer skills, climatological activities ,
agrometeorology,
hydrometeorology,
marine
meteorology,
instrumentation
and
maintenance, and numerical weather prediction. The introduction of incentive schemes to
persuade experienced meteorologists to function as trainers and to remain in service in
training institutions should be fostered . This will ensure a greater multiplier effect in human
resources development.
There is a high level of interest in developing countries in post-graduate studies or
specialized training, which often could only be met overseas. . WMO's Education and
Training programme offers a limited number of valuable fellowship opportunities . The
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annual numbers awarded in the WMO programme are shown in figure 5. It should be noted
that the main fund ing sources are the WMO regu lar budget (RB), Trust Funds, the WMO
Voluntary Cooperation Programme (VCP) and the .UN Development Programme (U NDP).
The latter source has declined over the last few years but VCP and RB contributions have
increased.
·
Some developing countries do not need direct financial support but do need technical
support in the form of expertise or staff training. In this context, on-the-job training courses
are very essential and economical, especially in such topics as satellite data applications,
and other operational techniques. Exchanges of staff between NMSs and between NMSs
and Regional Specialized Meteorological Centres can be extremely valuable for staff
development.

6.2.3 Training Institutions
Training institutions play a vital role in human resources development. Their quality depends
on the abilities of the management and instructors.
Many countries with training institutions use the main directives issued by a central
government agency, and the freedom to plan in accordance with actual needs may be
limited. The nature of the interaction between a training organization and the environment is
illustrated in figure 6 and involves internal and external factors. Internal factors affecting the
effectiveness are:
•

strengths, such as a sufficient number of qualified instructors, well-equipped
classes and laboratories; and

•

weaknesses, for example, unwise distribution of budget, absence of
motivation.

The external factors are:
•

threats hampering progress and development, e.g. inadequate budgets; and

•

opportunities to promote the training organization, involving good marketing of
the training events, ensuring political influence and public support.

It is important that NMSs clearly identify their training needs to the national or local training
institutions to ensure that meteorological and hydrological training receives adequate
attention.
The training institution can be part of the NMS or the WMO Regional
Meteorological Training Centre network (see figure 7). NMS managers should establish ,
maintain and develop links between weather services and institutions for higher education
and technological research and development.

6. 2. 4 Training Model
The rationale for training systems is that there is generally a job to be performed and
someone has to be trained to do it. This is job-oriented training, or training to work more
efficiently and effectively than before.
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Figure 7. EDUCATION AND TRAINING PROGRAMME - Regional Meteorological Training Centres

A training model is proposed (see figure 8) where the analysis of the training policy involves
exp loring the ways in which the training organization can best fulfil its functions. This shou ld
include assess ing the requ irements of the NMS and if necessary, regional needs. The target
population for training is subject to the educational background of available or potential staff.
Assessment of train ing needs is determined by what has to be known and what is known.
Such criteria are often difficult to apply in developing countries where tra ining at the national
level is related to predetermined vacancies and available budget. On a regional level,
training need s are defi ned in part by the fellowships requested by countries through WMO or
bilateral agreements.
In accordance with this model, training courses should satisfy needs in two basic categories:
job-oriented training , and specialized training to increase efficiency. The techniques used for
the analysis of needs should be based on data about the needs of people to be trained and
the requirements of the jobs.
The analysis should also consider the formal/non-formal
education at level previous related work, natural abilities in respect of proposed jobs, and
motivation .

6. 2. 5 Staffing
Staff for whom specialized training is paid for, at least in part, by the government or NMS,
may generally be required to agree to continue work with the NMS for a specific number of
years and a clear policy should be adopted.
Although practices differ between developed and developing countries and are determined
to varying degrees by broader national public sector training and staffing policies, most
NMSs include at least two major specialist staffing streams. These are a technical specialist
group trained in observational and/or equipment maintenance and/or data processing and
communication functions; and a professional stream of university qualified scientists who are
usually employed in operational forecasting, research, systems development, and the
provision of specialist professional advice on meteorological and hydrometeorological
matters.
WMO presently recognizes the following four separate classes of meteorological personnel:
Class I

University graduates capable of engaging in both research and the
provision of professional services.

Class II

Applications weather service specialists usually without university
graduate-level qualifications or with degrees in fields related to
meteorology and some operational training.

Class Ill

Senior technical personnel responsible for planning and management
of observational programmes and operational facilities .

Class IV

Basic meteorological observational and support staff.

Class I meteorologists usually have a basic education in mathematics, physics and/or
chemi stry, with specialization in meteorology.
This cl assification system is being reviewed as a result of a decision of the last W orld
Meteorological Congress so that the level of instruction wou ld reflect the actual needs of
NMSs in view of the rapid changes in subject areas and technolog ies. The proposal is
outlined in box B - showing two main categories: meteorologists with professional degrees
and meteorolog ica l technicians .
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BoxB

PROPOSED FRAMEWORK FOR THE NEW CLASSIFICATION,
BIP-M AND BIP-MT

Un.i\'ersity-level education

Continuing education and training

Firsl degree in Meteorology

(BIP-M in full)
• Pre-/co-requisite knowledge
•
•
•
•
•

in mathematics, physics and
chemistry ·
Compulsory Topics in
Allllospheric Sciences
Required Complementary
Topics
Elective Topics in
Annospheric Sciences
Optional Topics in Basic
Sciences - maths/physics
Complementary Electives

First degree in selected scientific
or technical domains such as:
mathematics, physics, chemistr)',

Me

teorol og Is t,__s_ _--.

I

_______.I I

Senior level

I

Diploma Course
in Meteorology
(BIP-M condensed)

gee-sciences, engineering..
The BIP-M-level of knowledge
in mathematics and physics must
be achieved before starting the
Diploma Course in Meteorology

Further education
Post-secondary/techni ca1
school-level training in
Meteorology (BIP-MT)
•

Compulsory Topics in

•

Meteorology
Complementary Topics, if

•

Required
Elective Topics in

•

Meteorology
Complementar:r Electives

I I Continuing training

~~~--

L----,oglcal Technicians
Met e0 r 0
Senior level

I I Mid

Entry le\'el .

.

level

I

I

.

Pre-requisite Knowledge in Mathematics, Physics and Chemistry,

at the Secondaryff echnical School Level

Time
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6. 2. 6 Other Human Resources Development Needs
The foregoing has concentrated on staff development to meet special scientific and technical
needs of NMSs. However, an efficient and effective service will require other attributes,
especially administrative and accounting skills, capability in public relations and marketing,
and perhaps most importantly, management skills. Many of the needed abilities, aside from
management, require limited meteorological or hydrometeorological knowledge and staff can
often be readily recruited in these fields. In some cases it may be better to contract for these
skills on a part-time or as-needed basis.

6. 2. 7 Continuing Education
Continuing education concerns types of education pursued by those who have left formal
education at whatever level and who have entered employment. The need for high-quality
continuing education in meteorology is clear. The rate of development in technology and
science, requires high-quality programmes to keep the knowledge and skills of operational
and scientific staff up to date. Continuing education is needed to prevent knowledge and
skills becoming out-dated and to take advantage of scientific and technological progress . It
is often absolutely necessary to continue education, even if it proves to be costly. When
new equipment is installed, staff must know how to use it properly. This suggests that
"business" survival for NMSs requires continuing education as an integral part of doing
business, and the need to incorporate education and training in the annual programme and
budget (see Chapter 7). Continuing education is often conducted at a distance by
correspondence, or increasingly through the use of the Internet and the World Wide Web.
"Distance learning" can be of special value for those in developing countries .

6.3

Transfer of Technology and Knowledge

6. 3. 1 Introduction
The global nature of meteorology as a geophysical science means that in worldwide and
regional operational and research programmes, each NMS has a contribution to make to its
success and value. Such contributions include:
•

making available routine
observational data;

or special

meteorological

and

hydrological

•

the operation of a telecommunication system to ensure the transmission of
data to other countries and receipt of data from abroad on a regional or global
basis; and

•

in some cases, providing regional training, prediction or communication
facilities.

It may also involve the operation of ocean weather ships or even the launching of satellites.
In short, the ways in which Members of WMO can and do support each other are many and
varied.
It is not surprising that an NMS may find it difficult to fulfil all of its national and international
responsibilities. It is therefore important that technical cooperation activities should be
available for the transfer of technology and knowledge in order to increase the competencies
of such NMSs.
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6. 3. 2 Education and Training (see also section 6. 2 above)
Emphasis was placed in the early years of WMO on education and training activities.
International meteorological cooperation not only requires universally agreed
telecommunication procedures and codes, but also a common understanding of basic
professional principles and state of the art methodologies.
WMO has published a valuable series of Guides to standard practices (see Annex C)
Twenty-two RSMCs (see figure 6) have been established, mainly in the developing world .
Specialized workshops and regular seminars are organized (including on subjects such as
background air-pollution monitoring, tropical cyclone forecasting, radar meteorology, etc.)
and every year a substantial number of fellowships are awarded to enable students to obtain
or upgrade their qualifications in world-renowned universities.
NMS managers should ensure their needs in these respects are identified so that WMO
programmes and priorities reflect their requirements. Every four years, NMSs are asked by
WMO to assess the future development of their activities, and to provide information on
whatever training is needed to ensure that staff are available at the right time and in the right
place to keep pace with the targeted needs.
These assessments provide an objective basis on which NMSs and WMO can plan and set
priorities for its future training efforts to help overcome the lack of trained personnel in the
more and the less-developed meteorological and hydrometeorological services. In recent
years, WMO has been especially responsive to the growing need of Members for knowledge
and expertise relating to the problems of atmospheric pollution and climate change.

6.3.3 Cooperation between Countries
The same principle of strategic planning which proved useful in WMO's Education and
Training programme was recently introduced in the broader context of technical cooperation
activities. This move was prompted by the widening gap between developed and developing
countries. Through this approach, WMO seeks to work with its Members to bridge the gap
for the provision of basic services.
The objective is to raise the level of services provided to the public and governments in the
developing world and to contribute effectively to economic development and to the safety
and security of the population. Raising the level of services often requires cooperative efforts
of a regional or international nature and these efforts can involve the establishment of
regional specialized centres for operations and training, improvement of communications
networks or, as recently agreed in South-East Asia, marketing of meteorological products.

6. 3. 4 Regional Specialized Meteorological Centres
Recent technological advances make an even wider gap between the capabilities of the
most- and the least-developed countries. To help resolve this problem, a major thrust has
been the creation of RSMCs. Under this scheme, groups of countries, which alone would be
unable to instal the expensive facilities required , unite in creating a specialized centre to
serve all their needs . NMSs will not become redundant, and with access to a wider range of
products, their importance is likely to increase as they become better able to serve the
various economic and social sectors in their individual countries . Regional Centres are now
in operation in Africa (ACMAD, Niamey) and the ASEAN region (ASEAN Specialized
Meteorological Centre (ASMC) Singapore), and in the RSMCs for Tropical Cyclones
(see figure 3) .
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· 6.3.5 Transfer of Instrumentation and Technological Aids
Many countries have no companies which manufacture instruments and computers, or which
develop software, or design computer-assisted forecasting systems . They must buy
equipment and facilities from abroad or otherwise acquire the essential tools through multiand bilateral technical assistance programmes.
Rapid developments are taking place in meteorological and hydrological instrumentation and
observation methods, especially in computer-assisted activities. A special challenge is to
keep observation systems and communications at the necessary standards to permit
essential exchange of comparable data and information. Many technical cooperation
projects have been carried out with this goal in mind. An essential part of such projects and
of NMS plans should be to ensure adequate capability for equipment maintenance, either
directly or in cooperation with other countries .
The UN FCCC commits all Parties (Article 4) to "Promote and cooperate in full, open and
prompt exchange of relevant scientific, technological, technical, socio-economic information
related to the climate system and climate change". Other Articles, such as Article 5, enjoin
developed country Parties to assist developing countries in these scientific and technical
matters. This is done in part through the Global Environmental Facility of the World Bank
(Chapters VII and IX), UNDP and UNEP.
In addition to lack of funds, barriers must be overcome to ensure that necessary technology
transfers occur. One barrier is the restriction through patents and intellectual property rights
to the ready, economical transfer of technologies. Developed countries must pay particular
attention to overcoming such barriers, since patents and rights are usually held by
corporations based in industrial countries. Fortunately, several corporations and countries
have been helpful in overcoming barriers and are generous in supporting technology
transfers to developing countries . The WMO-VCP (see Chapter 7) can be helpful in this
connection. A special responsibility of NMS managers must be to ensure that technologies
and equipment are appropriate to their needs and circumstances, and are maintainable.
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CHAPTER 7.

7 .1

FINANCIAL RESOURCES REQUIREMENTS AND
THEIR MOBILIZATION

The Budget Process

Chapter 5 discusses the planning process leading to a programme and budget document for
a year or possibly two years in advance. The programme and budget should identify clearly:
1.

The sub-programmes involved such as:
(a)
(b)
(c)
(d)
(e)
(f)
(g)

2.

observational programme, including inspections of stations;
communications;
climatology;
prediction and warning services;
buildings and maintenance;
training and continuing education;
up-dating of equipment

Targets for each sub-programme for example:
•
•
•

ensure an inspection of each synoptic station per year; or
greater than 95 per cent accuracy on time-data contributions to GTS;
or
greater than 80 per cent accuracy in public weather forecast
verification.

3.

The numbers and levels of staff required to carry out the sub-programmes
and to meet the targets, and the numbers currently available.

4.

Salary requirements for the staff required, plus training and recruitment costs.

5.

Capital equipment acquisitions (instruments, computers, etc.) to meet the
sub-programme target requirements

6.

Maintenance costs for equipment and other development funding needs.

7.

Funds required for operation of networks, communications, forecast and
warning production and dissemination, research and training, international
liaison, public information and other activities.

Where cost recovery policies are in effect, estimates will also be required for the revenue
generation expected, and of resources to be obtained through inter-departmental or other
contractual agreements on civil aviation, agriculture, etc. It would be especially beneficial if
a governmental agreement could be concluded concerning the use by the NMS of any
revenue earned . Efforts should be made to ensure that all or most of this revenue can be reinvested in the NMS.
Most governments will also require information on actual expenditures in each budget
category, in each of the past few years. Projections for the next year or two beyond the
budget period may also be required, and can be based upon the mid-term plan (see
Chapter 5) .
While sufficient detail is necessary to fully support the requirements, there is a danger in too
many fixed budget lines. Authority for exercising some flexibility in allocating resources
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between sub-programmes and resource categories (capital, salaries, ope rating) should be
sought. Flexibility is needed to meet emergencies (e.g. several severe weather events), or
changes in government priorities (e.g. greater emphasis on climate change issues, or
special analyses and forecasts for tourism initiatives).
In general, NMSs will require administration and accounts sections to assist in developing
programmes and budgets and in providing continuing reports on expenditures.
Nevertheless, the programmes and budgets must be the responsibilities of the most senior
managers of the NMSs since they reflect the programme priorities and expenditure of
resources for which they are ultimately responsible.

7.2

Steps to Ensure National Support

It is an axiom of political science that displays of public interest have the power to
influence the direction that governments and their administrations follow. Thus, a
major step to ensure national support is the need to establish close rapport with users and
provide clear evidence of the utility of the services to the general public and influential
clients. In this way, the realization by Treasury Department decision-makers that there is real
public interest will in turn, support justifiable requests for funds. If the public perception of
the usefulness of the NMSs is unmistakably supportive, governmental support usually
follows. Obtaining that support must be based on a history of useful services . In generally
benign climates, the contribution to tourism for instance, and the ability of that industry to
plan with certainty with a confident assessment of climatic risks, can make major economic
contributions. (Tourism and travel .is now estimated as the world's largest business.) In
countries with seasonal or frequent severe weather, floods, and droughts, the importance of
accurate and timely warnings to preserve lives and mitigate damage must be clearly
publicized. Globally, economic losses from natural disasters have risen about 40 times
since the 1960s, to $US 40 billion to $US 50 billion annually, and most of the increase is due
to weather:.related disasters, storms, floods and droughts.
A public information and awareness campaign is needed as an ongoing NMS activity.
Development of public relations and public awareness campaigns is a responsibility of senior
managers and should become a part of management training.
The most significant indicator of the utility of the NMS is the contribution of the service to
national economies. In Chapter 3 there is a discussion of the assessment of economic
benefits. Widespread dissemination to central and treasury agencies of relevant studies of
benefits to resource and industrial sectors in a country can assist in gaining support from
influential leaders. In cases where none of the available studies from other countries appear
to be relevant, national studies should be undertaken through independent contractors if
domestic or external funding for such studies can be obtained.
National support need not all be from one central government agency. In many cases
agreements and contractual arrangements can be made for services from NMSs to
government departments concerned with meteorologically and hydrologically sensitive
sectors. These include: Department of Agriculture, water agencies, Departments of
Forestry, Civil Aviation and Land Transportation, Energy, Marine Fisheries and Coastal
Agencies (see 2.5.3 concerning funding from international aviation).
As noted above, agreements should attempt to ensure that revenue obtained can be used
by the NMS rather than becoming general government revenue. If there are no existing
agreements with the relevant agencies, it may be necessary for the NMS manager to
prepare a "portfolio" illustrating as precisely as possible, how the sector of concern to the
other department or agency will benefit from improved or specialized services from the NMS .
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A further possibility fo r resource support within a country is from private corporations with
weather, climate or hydrologically sensitive operation s. Selling NMS services in thi s case
requires prior agreement of a cost-recovery policy at a senior level in government. If this is
established, the "selling" of NMS services can proceed as noted above, making maximum
use of available information on economic benefits (WMO/TD No. 630).
Separate funding for research on meteorology and climate may sometimes be channelled
through granting councils to universities and non-profit research groups. It is of advantage
to NMSs to encourage such arrangements, and to develop close working relationships with
the university staff to grant councils to obtain benefits internationally. The System for
Analysis Research and Training (START) network and the Inter-American Institute also
provide for funding of climate and related research at universities and institutes in developing
regions.

7.3

Funding from External Sources

While countries must try to ensure adequate funding and resource support from within, there
will often be a need for special external assistance on particular matters. A wide range of
potential cooperation mechanisms exists and NMS managers should become familiar with
those particularly applicable to their own country and circumstances. The following is a brief
outline of the most likely sources of technical cooperation for NMSs. Further information
may be found in WMO Publication No. 863, Resource Mobilization for Technical Cooperation
(1997) .

7.3.1 United Nations Development Programme
UNDP has always been a major supporter of projects administered through WMO, with
special emphasis on water-related projects. In recent years, however, UNDP has turned
primarily to host country management of projects, with priorities determined through national
development plans. To secure funding through this source, NMS managers must work
internally within their own governments to ensure that their needs are identified with a high
priority in the national development plan. In recent years , UNDP's priorities have been
primarily on social issues, poverty alleviation, job creation and advancement of women .
However, environmental issues and regeneration remain priorities. One UNDP area of
current special attention, in cooperation with the World Bank, is water resources in the
Global Water Partnership. This programme should be especially helpful in strengthening
hydrometric and related climate networks and in supporting hydrometeorological
assessments. UNDP, UNEP and the World Bank cooperate in the Global Environment
Facility (3.3) (see also 3.5) .

7. 3. 2 WMO-Voluntary Cooperation Programme
A number of donor countries contribute to a modest fund to assist NMSs in developing
countries. NMSs requiring specific assistance may submit requests to the WMO Technical
Cooperation programme. Since the number of requests usually exceed the funds available,
a VCP meeting of largely donor country representatives is held annually to coordinate
bilateral actions and to provide guidance to the Secretariat in deciding on projects to be
supported . Such projects are of small to modest size and cover such areas as equipment,
spare parts, expert services, long and short-term fellowships and training.
Donors to the VCP fund use certain criteria when assessing VCP requests for equipment
and these should be kept in mind when applying to WMO-VCP for assistance. A summary
of these criteria for equipment is given in box C, and a set of useful articles about the VCP
appears in the July 1996 issue of the WMO Bulletin . (Vol. 45 No. 3) . The Permanent
Representative of Mali notes in thi s issue that the VCP' s "efficiency is brought about by its
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ability to arrange institutional twinning, which is the best system for cooperation to
strengthen national capacities. It allows WMO and donors to quicken the interest of
decision-makers in increasing support to NMSs". In this connection item 5 in box C is
especially important since it demonstrates to prospective donors the commitment of the
requesting country. WMO also encourages Technical Cooperation among Developing
Countries (TCDC).

7. 3. 3 Global Environmental Facility
This fund, administered by the World Bank (IBRD), in cooperation with UNDP and UNEP,
provides resources to developing countries to assist them in participating in international
conventions that they have signed and on other international matters. There are three main
international conventions and subject for which GEF can provide funding. These are:
•

the UN FCCC;

•

the Convention on Biological Diversity;

•

the Convention on Desertification; and

•

the cooperative management of international waters.

It is clear from earlier Chapters and the above Conventions and topics, that NMSs can and
should play key roles. However, as is the case with UNDP projects, the priorities must be
identified on a national basis by the governments requesting assistance. NMS managers
must ensure that their needs and potential contributions are identified and receive a high
priority in national submissions for GEF resources. While GEF funding support for the UN
FCCC has hitherto focused on actions leading to greenhouse gas emission limitations,
recent decisions to fund projects concerning adaptation to climate change and variability
should create more opportunities for NMS involvement. For example, a regional submission
on adaptation to climate change and variability has been successful in securing funds from
GEF for the Caribbean . It has also been decided within GEF that river systems discharging
to the oceans can be considered "transboundary" in some cases, opening the door on this
topic to island countries. GEF has also funded expansion of air quality networks through
WMO'sGAW.

7. 3.4 WMO - Trust Funds
Some donor countries provide funds, administered through WMO, to undertake projects on
special topics and sometimes directed to benefit particular countries. Among such Trust
Fund projects over the past decade have been projects to improve observing,
communications and forecast systems in southern Africa, climatological data rescue projects
in a number of countries, agrometeorology projects through the AGRHYMET Centre
(Niamey), and capacity building for the management of NMSs . The project on Capacity
Building for Management of NMSs for which these Guidelines were prepared, is conducted
under a Fund in Trust (FIT). In addition, several countries have contributed to a special fund
directed towards assistance on atmospheric environment and climate change issues, and a
recently established Trust Fund for hydrology and water resources .
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BOXC

EXTRACT FROM SOME CRITERIA TO BE TAKEN INTO ACCOUNT
WHEN ASSESSING VCP REQUESTS FOR EQUIPMENT
The requested equipment would improve the ability of the recipient NMS to provide services
to its own country via:
(a)
(b)
(c)

equipment;
raising the profile or improving the status of the NMS;
enhancement of the economic or life-saving role of the NMS.

The equipment would assist the recipient country to meet its particular national needs,
and/or the needs of the international meteorological community, for:
(a)
(b)
(c)

synoptic data (e.g. greater density, weather satellite receiving capabilities,
weather radars (if infrastructure exists); or
climate data (e.g . historical data in machinable form); or
GAW/BAPMoN-type data.

Equipment provided is of proven quality.
Assistance is coordinated with other donors and through the regional association of the
recipient.
The recipient has undertaken and is able to provide (where appropriate) :
(a)
(b)
(c)
(d)
(e)

the necessary infrastructure (transport, power, water, accommodation);
other components not provided by the donor;
cost of operating, maintaining and calibrating the equipment;
spare parts and consumables;
reliable national and regional telecommunications between the
concerned;
(f) training of competent staff.

centres

Assistance is coordinated with UNDP funds for experts and fellowships.
Assistance encourages transfer of technology for automation and computerization.
The project incorporates data monitoring as part of a feedback loop for assessing and
improving performance.
There is a clear strategy for installation, maintenance and repair.

55

7.3.5 Capacity 21 (UNDP)
This programme supports capacity building in developing countries for effective
implementation of Agenda 21 of the UN Conference on Environment and Development
It emphasizes strengthening of
(UNCED), to help ensure sustainable development.
institutions, training, and mechanisms for public participation. Procedures are similar to
those for GEF (3.3).

7. 3. 6 World Bank and Regional Development Banks
These bodies provide support to developing countries primarily in the form of "soft" loans
(low interest, long repayment schedules). National priorities determine which activities loans
are provided for and NMS managers who seek funds from such a source must attempt to
have a high priority assigned to their activity in national submissions to development banks.
In general, loans from these sources tend to be large and focus on economic and social
development, sometimes in several sectors. This reinforces the need for strong cases to be
made on economic benefits of NMS services, especially in fields such as aviation, marine
safety, water management, agriculture and energy.

7. 3. 7 Bilateral and Multilateral Assistance
Both NMSs and aid agencies in developed countries have directly assisted NMSs in
developing countries. Such assistance often involves the offer of training and educational
opportunities, the provision of equipment, usually manufactured in the donor country, and in
some cases, broadly based projects in weather, climate and hydrology have been
implemented.
This avenue for assistance indicates the need for NMS managers in developing countries to
maintain or develop close contacts with NMS and aid agency managers in key developed
countries. This can be especially effective among countries with a history of association or
cooperative activities. It requires, as in other cases , the developing country NMS manager
to identify clearly the needs and to make these well known to prospective donor countries.

7. 3. B Private Sector and Foundations
A United Nations Fund for International Partnerships (UNFIP) was established in 1998 to
administer the $US 1 billion in contributions over the coming decade made by
Mr R.E. Turner, President of Time Warner Inc. The priority themes and activities are:
(a) the environment, including climate change, water management, ecosystem conservation,
(b) population and women, (c) child and preventive health , and (d) institutional
strengthening. Procedures for the submission of national or regional projects were outlined
in the WMO Secretary-General's memorandum to Permanent Representatives with copies to
hydrological advisers, dated 11 September 1998, and are available from the WMO
Secretariat. The New Sun Foundation established in cooperation with WMO seeks funds
from the private sector and other sources for meteorological and hydrological projects, and
has succeeded in launching a number of projects benefiting some 50 countries.
In a few instances, equipment manufacturers have provided instruments and
communications equipment to developing countries in bilateral arrangements. The NMS of
the home country of the manufacturer has usually been involved in helping to arrange such
donations. Private foundations offer some possibilities for support but they frequently prefer
to assist non-governmental institutions. A partnership between an NMS and a university or
research institute within its country, may be more successful in approaching individual
foundations for the funding of projects.
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7.3.9 Kyoto Protocol Mechanisms
In the Kyoto Protocol to the UN FCCC, acceded to by most countries in December 1997,
several "flexibility" mechanisms were agreed to which could assist with actions related to
climate change . A Clean Development Mechanism to assist non-Annex I (developing)
countries to "contribute to the ultimate objective of the Convention" and assist industrialized
countries to achieve their reduction targets through emissions trading, is called for (see
Article 12). For Annex I (industrialized) Parties to the Convention, a system of trading of
emission credits was provided for which could be of special benefit to countries with
economies in transition (see Article 6). The ways in which these mechanisms will function
are still under development.

7.4

Financial Administration and Control

In most NMSs, an Administration or a Finance Officer maintains accounts of available funds
and expenditures, in support of the Director and senior managers who are ultimately
responsible for their wise use. This officer is usually required to provide reports on a
monthly basis to the Director and senior managers, drawing attention especially to shortfalls
in revenue or excesses of expenditure. Senior managers can then make any necessary
corrections to ensure that revenues balance or do not exceed expenditures in the fiscal year.
In some cases, especially for large capital projects, Directors of NMSs should seek multiyear funding authorization, or provision for carry over of unused funds from one year to the
next.
Where NMSs provide services under contract to other government departments, separate
accounting is required for each contract. Advance authority is usually needed to obtain and
spend funds from commercial services, and this, too, requires separate accounting. Where
financial administration is centralized, and often computerized in a Ministry of which the NMS
is a part, special care must be taken to ensure that any contract and commercial . project
accounting provides accurate and timely information to managers.
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CHAPTER 8.

PUBLIC AWARENESS, INFORMATION AND
COMMUNICATION STRATEGY

8.1.

All NMSs need to convey information to the general and special publics. If this is
done well then the service will have a high credibility . Public awareness has become an
important tool in the battle for resources . Public awareness and support raises the profile of
the NMS in its own government's eyes.
In the scientific areas in which they are involved NMSs generally have opportunities to
publicize their activities through providing clear, understandable information to the public.
This can be accomplished through the media; i.e. radio, television, newspapers,
magazines,
by direct production of information brochures, through regular lectures,
interviews and seminars to schools and interested groups, through the Internet by providing
for individual interviews with experts on specific topics of current interest. Weather and the
Media: A Press Relations Guide, WMO No. 861, 1997, provides valuable information on
working with the media, holding press conferences, press releases, interviews and other
related issues. To assist Members, WMO has developed an Information and Public Affairs
(IPA) programme, and conducts a series of regional workshops on communication skills and
media relations.

8.2
As part of the planning process (Chapter 5), especially in medium- and short-term
plans, each NMS should include a specific public information and communications strategy.
It should identify target audiences, messages to be conveyed, and means of conveying
those messages most effectively. Each of the above types of information dissemination
should be evaluated (or re-evaluated) to see if they can be used in more effective ways, and
to strike a balance in the overall effort. It is particularly important to involve the public to
ensure that forecast terminology is well understood or to adjust the terminology to ensure
public understanding.
Some questions to be considered are:
•

Do all national and local radio and tv stations and newspapers carry regular weather
information?

•

Have any surveys been conducted to assess the impact on the public to help guide
future efforts?

•

Do they credit NMSs as the information source?

•

Do they ever produce features on weather other than daily forecasts?

•

Are the daily forecasts used by the media produced directly by the NMS?

8.3

Increasingly, television has become an effective way of publicizing weather
products. Low-cost television systems, provided in several cases through the WMO-VCP,
allow an NMS to produce its own programmes. These have proven to be very effective and
are welcomed by local tv stations since good weather broadcasts can often attract
advertising revenue for time slots before and after the "weather". Not only do they bring
weather information to the public in a strikingly visual way, they raise the profile of the NMS .
Such tv systems can attract additional funding from government and commercial agencies.
In other situations, tv station s may use staff from NMSs to provide weather information from
their own studios. Where tv announcers give out weather forecasts, efforts should be made
to brief them carefully and to maintain a close working relationship.
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8.4

For the most part, NMS staff do not have the necessary expertise and training
required to carry out effectively many tasks that influence public opinion and
communications elements.
Public education and communications strategy and
implementation has become a highly specialized field. Larger NMSs should have an office
staffed with a specialist practitioner(s) on this subject, i.e. a specialist Information and Public
Affairs Officer. In many cases NMSs will be expected to draw upon such specialists within
their larger Department or within the government as a whole. It may be worth hiring an
information specialist for a short-term, for strategy development, implementation of specific
events, and training of managers and staff in media and public relations. NMSs should
make special efforts to participate in the annual World Meteorological Day, as well as
Natural Disaster Reduction Day and World Water Day, and in the new programme on Public
Weather Services. All NMSs should consider the advantages of establishing an Internet
homepage clearly identifying the NMS and providing up-to-date images, forecasts and data
(see 8.7.2 below). A web site can be created with a cooperating department (tourism,
fishing, etc.) and cooperation within a WMO region should be explored.

8.5

A longer term, but productive component of any outreach programme can include
collaboration with schools and the educational system. Assistance can be provided in
designing courses on weather and water, and with educational material from WMO and
others. In addition, encouraging staff to give talks or presentations at schools or adult
education groups can be invaluable in creating understanding and goodwill, as is
encouragement of student visits to NMS establishments.

8.6

A key to a successful public information strategy is the commitment of the NMS
manager(s). A subordinate manager may have special communication skills and can be
given the main responsibility for implementing a strategy. A clear designation of a staff
member to act as spokesperson and to be the first contact on public information matters will
avoid confusion and mixed messages. However, the most senior manager must be clearly
involved and committed to developing and implementing the strategy.

8.7

From WMO and other Agencies:: WMO and UNEP support the Information Unit for
Conventions (IUC), Geneva, which regularly produces fact sheets and brochures, as does
WMO directly on a wide variety of subjects of current concern . These can be used to inform
government officials and the general public. Fact sheets can either be used directly, or to
form the basis of a tailored output by an individual NMS, addressing local and national
aspects more completely. Many national NMSs have produced fact sheets, brochures and
other information in printed or video format, and these can often be exchanged and used
with only minor modifications. The WMO Public Information office is available to assist in
identifying suitable material for use by an NMS.

8.8

Internet and email: Newer technologies are being increasingly used worldwide and
are likely to be a major component of future communications . All NMSs would find it useful
to invest in this technology, either through internal resources or technical cooperation. The
Internet has more than 400 sites containing meteorological and hydrometeorological
information, designed for general and specialized publics.
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CHAPTER 9.
9.1

RELATIONSHIPS W ITH OTHER INSTITUTIONS

Introduction

All NMSs interact with other institutions. The role of the NMS manager is to ensure that
these relationships result in productive use of NMS services and also serve to enhance the
NMS profile. Ideally, the interactions should be "strategic alliances" that improve the
services and image of both the NMS and the other institution. It will be impossible for most
NMSs to have dealings with all the relevant institutions, and managers should obtain a basic
knowledge of what the potential partners and contacts do and what they can offer. They
would then be able to judge the level of involvement that would bring benefit to their
countries and the NMS.
WMO publication No. 60, Agreements and Working Arrangements with Other International
Organizations, contains details of some of these institutions. National, local and regional
institutions and organizations provide the most immediate benefits and some of the more
important organizations are shown below, in five categories .

9.2

National Organizations and Institutions

These vary greatly from one country to another. NMSs should maintain close contact with
national scientific societies, especially those concerned with meteorology, hydrology,
agriculture and the geosciences. They should encourage professional staff to become
members of these societies. It is self evident that good relationships are needed with
governmental organizations concerned with the main fields of application of meteorology and
hydrometeorology and these should be enlisted as collaborators or partners. These include
civil aviation, agriculture, water management, emergency preparedness, marine
environment, as well as others.
Some national environmental non-governmental
organizations (ENGOs) may also be supportive of NMSs, but as a cautionary note managers
should ensure that the Minister or a senior assistant is aware of and supports liaison with the
ENGOs in question . Industrial associations and labour groups in fields such as agriculture,
fisheries and energy, can also be important sources of advice and support.

9.3

Other NMSs - Regional and Sub-regional Organizations

9. 3. 1 Neighbouring
NMSs should have strong links with all neighbouring NMSs for the exchange of basic data
and products. Cost savings may be available in maintaining observation networks and
equipment if these are considered in conjunction with nearby countries or states. Sharing of
facilities - and thus the sharing of costs - such as training facilities, technical maintenance,
operational supplies, etc., as well as general expertise, may offer low-cost solutions to
difficult problems. In some cases this can best be done through WMO's Regional
Associations. In some regions environmental cooperation programmes have become
important and NMSs should be involved . (e.g. SPREP of the South West Pacific) .

9. 3. 2 Bilateral
Many developing countries have strong associations, often with historical roots , with
developed countries. Developed country NMSs could be valuable sources of expertise and
technology transfer. The manager or a contact point in the developing country should be
designated to undertake liaison with the developed country NMS. Bilateral cooperation of a
similar nature between developing countries is also of increasing importance.
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9.4

World Meteorological Organization

9. 4. 1 Membership of WMO
NMS managers should ensure that their countries are Members of WMO and that a
PR of the country to WMO is formally designated. Normally this should be the Director (Reg.
No. 6 of WMO General Regulations). This entitles NMSs to take advantage of all of WMO
programmes, including Education and Training, and the VCP, and to influence programme
priorities through participation in its governing bodies. The PR is responsible for ensuring
that the national Foreign Affairs Department and all Departments and agencies in their
country with a concern for meteorology and hydrometeorology are kept informed of WMO
activities and are brought in as required participants.

9. 4. 2 Regional Associations and Offices
The six Regional Associations provide for close cooperation between NMSs on regional
problems of special interest, for example, through Tropical Cyclone Committees, RSMCs
and Regional Training Centres. The regional and sub-regional offices have a clear
understanding of the special problems of a region and can be a valuable source of advice
and information for PRS on all WMO activities.

9.4.3 Technical Commissions
There are eight Technical Commissions in WMO in which Members can participate. These
are classified in the following two groups:
1.

Basic Commissions:
Commission for Basic Systems (CBS)
Commission for Instruments and Methods of
Observation (CIMO)
Commission for Hydrology (CHy)

)
)

)

)

Commission for Atmospheric Sciences (CAS)

2.

Basic operation and
facilities

Research in
atmospheric and
social sciences

Applications Commissions:
Commission
(CAeM)
Commission
Commission
Commission

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

)
)
)
)
)

Applications to
economic and
social activities

Each Technical Commission provides for global cooperation in its field and keeps up-to-date
a Guide on standard practices; it also assists Members in keeping abreast of developments.
NMSs should decide which Commissions are the most important, e.g. land-locked countries
need not be Members of the CMM. Depending on the size of the NMS and the available
staff, the NMS should try to contribute to and learn from as many Technical Commissions as
practical and possible. Advice can be obtained from the WMO Secretariat, whilst the readily
ava ilable work programme of a Commission can assist in deciding where to invest the
limited effort available in small NMSs.
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9.4.4 World and Regional Meteorological Centres
World and some Regional Meteorological Centres provide numerical prediction products and
other meteorological products that often form NMSs' basic input to national forecasts.
Managers should make the necessary efforts to ensure familiarity with the products available
and undertake liaison with the appropriate Centres to obtain them . Of increasing value and
importance are seasonal predictions based on the ENSO phenomenon. The World
Meteorological Centres are based in Melbourne, Moscow and Washington and issue
products in accordance with WMO agreements (WMO Pub. No. 9) .
Important Regional Centres and organizations that can help serve developing countries
include:
•

The European Centre for Medium-Range Weather Forecasts (ECMWF). This Centre
develops numerical methods for medium-range weather forecasts for distribution to
its Members' meteorological services. Cooperation agreements have been made
with a number of non-Member States as well as working arrangements with WMO,
the European Organization for the Exploitation of Meteorological Satellites
(EUMETSA T) and ACMAD.

•

EUMETSA T. This organization has also made special provision for the availability of
its satellite data to developing countries . (Several satellite operating countries, e.g.
United States, Russia and China, also make weather satellite images and data
available).

•

ACMAD . This organization based in Niamey, Niger, prepares and adapts longer
range regional forecasts especially tailored for Africa.

•

ASMC, Singapore.

•

Cooperation with RSMCs for Tropical Cyclone Warnings and Advisories located at
Reunion, New Delhi, Tokyo, Nadi and Miami (see figure 3), in accordance with the
Regional Tropical Cyclone Management Plan.

9.5

Other Parts of the UN System

There are a number of UN Specialized Agencies and Programmes that benefit an NMS.
These include:

9.5.1 The Food and Agriculture Organization of the United Nations (FAO) : This
organization was founded in October 1945 and is based in Rome . It has a mandate to raise
levels of nutrition and standards of living, to improve agricultural productivity, and to improve
the conditions of rural populations. An agrometeorology programme is carried out in
cooperation with WMO.
9.5.2 UN Educational, Scientific and Cultural Organization (UNESCO) : UNESCO's
constitution was adopted in November 1945 and its Headquarters are in Paris. Its main
objective is to promote collaboration among countries through education, science, culture
and communications. It houses the Intergovernmental Oceanographic Commission, which is
a partner in the World Climate Research Program (WCRP), the International Global Ocean
Observing System (!GOOS), GCOS and GOOS. UNESCO promotes water "research
through its International Hydrological Programme (IHP), and undertakes disaster mitigation
studies, especially from earthquakes and volcanoes.
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9.5.3 International Civil Aviation Organization (/CAO):

ICAO started in December
1944 with its Headquarters in Montreal. Its aim is to ensure that international civil aviation is
developed in a safe and orderly manner and that international air transport is established on
the basis of equality of opportunity and is operated soundly and economically. Weather
services for aviation are one of ICAO's major concerns. Most countries with international
airports will be Members, and membership entitles them to receive and use (for aviation
purposes only) WAFC products.

9.5.4 World Health Organization (WHO) Geneva: This organization began in Geneva
in April 1948 with the objective of the attainment by all peoples of the highest possible levels
of health . Health is defined as a state of complete physical, mental and social well-being
and not merely the absence of disease or infirmity. Recent activities in cooperation with
WMO have addressed health aspects of climate variability and change, alerts from accidents
involving radioactivity, ozone layer depletion and the GAW.

9.5.5 International Telecommunications Union (ITU):

Based in Geneva, ITU is an
intergovernmental organization, founded in 1865. Public and private sectors cooperate with
it for the development of telecommunications . ITU adopts international regulations and
treaties for all terrestrial and space uses of the frequency spectrum as well as the use of
geostationary-satellite orbits, within which countries adopt their national legislation. It is an
important cooperator in connection with WMO's GTS.

9.5.6 International Maritime Organization (/MO) : IMO began its work in 1959 and is
based in London. It deals with the safe operation of shipping, including marine weather and
sea state observations, and oil spill emergencies.
9.5. 7 United Nations Development Programme (UNDP) New York: UNDP has
regional offices in many countries and is the world's largest source of grant funding for
development cooperation (see Chapter 7 on this and other organizations that finance
technical cooperation projects).

9.5.8 United Nations Environment Programme (UNEP) : UNEP started in 1972 and is
based in Nairobi. It is an active partner with WMO in the Climate Agenda, in founding the
IPCC, and on water and atmospheric environment issues.

9.5.9 International Decade for Natural Disaster Reduction (IDNDR) (1990-1999):
The Secretariat of IDNDR is part of the Office of Humanitarian Affairs, Geneva.
Representation of countries at governing bodies of these and other UN Specialized
Agencies and Programmes, will normally be through government agencies other than NMSs.
If an NMS has a particular interest in one or more of these UN programmes, liaison should
be established with the government's designated representative to ensure that NMS
interests are represented and programme benefits are obtained.

9.6

Non-Governmental Organizations (NGOs)

There are two main types of NGOs of special interest to NMSs. These are the scientific
organizations and the environmental NGOs (ENGOs).

9. 6. 1 Among the most relevant of the scientific NGOs are:
9. 6. 1.1
International Council of Scientific Unions (/CSU) (Paris) : Primarily involving
academic scientists, ICSU was created in 1931 to promote international scientific activity in
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the different branches of science and their applications for the benefit of humanity. Among
subordinate bodies are:
•

the International Union of Geodesy and Geophysics (IUGG) : The IUGG has
seven Associations including those for Meteorology and Atmospheric
Sciences (IAMAS) and Hydrologic Sciences (IAHS); and

•

the Scientific Committee on Problems of the Environment (SCOPE).

9.6.1 .2
International Institute for Applied Systems Analysis (I/ASA) (Laxenburg,
Austria): llASA was founded in 1972. Studies of sustainability and the human dimensions
of global change are key concerns in llASA's investigation of environmental, economic,
social and technological development.
Managers of NMSs should determine whether members of their national scientific
community are involved in these organizations and should develop a relationship to help
bring relevant scientific advances to the NMS.

9.6.1 .3
Environmental NGOs (ENGOs): These are many and varied. Most are
regional or local in character. A few international ENGOs have taken a special interest in
issues such as climate change, and sea-level rise and other atmospheric problems. These
include Green Peace International, the Union of Concerned Scientists, and the World Wide
Fund for Nature. The International Union for Conservation of Nature (Gland, Switzerland) is
a hybrid scientific-environmental NGO with a strong interest in biodiversity, protection of
water resources, as well as desertification and climate change. ENGOs can in some
circumstances be most supportive of NMS programmes and assist with public information
activities, especially on climate and natural disaster prediction and mitigation.
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CHAPTER 10.

CONCLUSIONS

An NMS manager's task is a complex one. This set of Guidelines has attempted to outline
the various tasks and to offer suggestions on how to undertake them. It recognizes and
assists in diagnosing the challenges that face NMSs, especially the small NMSs in
developing countries, and proposes ways of meeting these challenges .
In particular, the Guidelines suggest that managers should divide their time between an
"inside role" of directing staff and operations, and an "outside role" . This latter role is to
ensure public, client and governmental satisfaction with the NMS and its products, and
turning this into a flow of resources to maintain the services vital to safety and economy.
Particular emphasis has been placed on :
•

obtaining clear agreement with Ministers and senior governmental officials on the
role and scope of the NMS (Chapter 2);

•

planning, including establishment of strategic goals and specific targets (Chapters 3
and 5);

•

implementing and leading (Chapter 5);

•

evaluation of progress and use of performance indicators (Chapter 5);

•

strengthening the organization and its people (Chapter 6);

•

defining the need for and securing the necessary resources (Chapter 7); and

•

national and international relationships (Chapter 9).

In large NMSs, the work for the most senior manager (Director) is biased towards planning,
evaluation and external relations functions. In smaller NMSs the emphasis is more on
implementation of programmes, the hands-on, day-to-day supervision of operations. Both
roles must be played to a greater or lesser extent by managers of both large and small
NMSs.
To play these roles, the manager must have:
•

a good knowledge of meteorology and its applications and, where included,
hydrology; and must

•

have or acquire the management skills outlined or implied in the Guidelines.

This publication is designed to assist with this second need of NMS managers, acquiring the
management skills. But to be of optimum value, its concepts and approaches need to be the
subject of discussions in appropriate forums, and must be augmented by reference to the
many publications and guides cited throughout the text, as well as textbooks or specific
training on management methods (see Annex C).
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Annex A1

SAMPLE OF METEOROLOGY ACT
REPUBLIC OF VANUATU
THE METEOROLOGY ACT No. 4 OF 1989

Assent:

18/4/89

Commencement:

24/4/89

An Act to provide for the establishment of the Vanuatu Meteorological Service and for
matters connected therewith .
BE IT ENACTED by the President and Parliament as follows :
INTERPRETATION
1.

In this Act unless the context otherwise requires 'the Service' means the Vanuatu Meteorological Service established under this Act;
'the Director' means the Director of the Vanuatu Meteorological Service;
'the Joint Meteorological Department" means the Joint Meteorological Department
established under the Joint Regulation No. 12 of 1956.

VANUATU METEOROLOGICAL SERVICE
2.

(1)

For the purposes of this Act, there shall be a Meteorological Service.

(2)

Notwithstanding the provisions of section 10 of th is Act, the Joint
Meteorological Department shall be deemed to be the Service established
under this Act.

DIRECTOR OF THE SERVICE
3.
(1)
For the purposes of this Act, there shall be a Director who shall be appointed
by the Public Service Commission.
(2)
The Director shall be in charge of the Service and shall, subject to the
directions of the Minister, have the general administration of this Act.
OFFICERS OF THE SERVICE
4.

The Public Service Commission may appoint such other officers as it deems fit to be
officers of the Service.
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CONTINUANCE OF OFFICERS

5.

All officers serving in the Joint Meteorological Department at the Commencement of
this act shall be deemed to have been appointed as officers of the Service in
accordance with this Act.

FUNCTIONS OF THE SERVICE

6.

(1)

(2)

The functions of the Service shall be as follows:
(a)

the taking and recording of meteorological observations and other
observations required for the purposes of meteorology;

(b)

the forecasting of weather and of the state of the atmosphere;

(c)

the exclusive responsibility for the issue of warnings of gales, storms
and other weather conditions likely to endanger life or property,
including weather conditions likely to give rise to floods and storm
surges;

(d)

the supply of meteorological information;

(e)

the publication of meteorological reports and bulletins;

(f)

the promotion of the use of meteorological information;

(g)

the promotion of the advancement of meteorological science, by
means of meteorological research and investigation or otherwise;

(h)

the furnishing of advice on meteorological matters;

(i)

the setting of standards for all observations used for general, aviation,
maritime and other forecasts and where such observations are used
for legal purposes; and

U)

cooperation with the authority administering the meteorological service
of any other country or with any appropriate international organization
in relation to any of the matters specified in the preceding paragraphs
in this subsection, and in particular, supporting the principle of free
and unrestricted exchange of meteorological data between national
meteorological services.

The Service shall perform its functions under this Act in the public interest
generally and in particular:
(a)

for the purposes of navigation and shipping and of civil aviation; and

(b)

for the purposes of assisting persons and authorities engaged in
primary production, industry trade and commerce .

POWERS OF THE DIRECTOR

7.

The Director has such powers as are necessary to enable the Service to perform its
functions under the last preceding section, and, in particular, may:
(1)

establish meteorological offices and observing stations;

67

(2)

arrange with any Department, authority or person to take and record
meteorological observation and transmit meteorological reports and
information;

(3)

arrange means of communication with the transmission and reception of
meteorological reports and information; and

(4)

arrange for the training of persons in meteorology.

CHARGES
8.

The Director, may, subject to any directions of the Minister and subject to regulations
made under section 9, make charges for forecasts, information, advice, publications
and other matter supplied in pursuance of this Act.

REGULATIONS
9.

The Minister may make regulations, not inconsistent with this Act, prescribing all
matters which by this Act are required to be prescribed, or which are necessary or
convenient to be prescribed for carrying out or giving effect to this Act.

REPEAL OF JOINT REGULATION No. 12 OF 1956
10.

The Joint Regulation No. 12of1956 is hereby repealed .

COMMENCEMENT
11.

This Act shall come into force on the date of its publication in the Gazette.
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Annex A2

PROCLAMATION No. 201of1980
NATIONAL METEOROLOGICAL SERVICES AGENCY
ESTABLISHMENT PROCLAMATION

"ETHIOPIA TIKDEM"
WHEREAS, it is necessary to investigate and study the weather and climatic
conditions of Ethiopia in order to exploit its beneficial effects for economic and social
development;
WHEREAS, the protection and control of Ethiopia's atmospheric environment helps
to prevent the harmful effects of the atmosphere;
WHEREAS, in order to carry out the task of fulfilling these national needs and
discharging international obligations regarding meteorology, it is essential to establish a
central institution, which would collect, analyse and compile meteorological data;
NOW, THEREFORE, in accordance with Article 5 (6) of the Redefinition of the
Powers and Responsibilities of the Provisional Military Administrative Council and the
Council of Ministers Proclamation No. 110/1977, it is hereby proclaimed as follows:

1.

Short Title
This Proclamation may be cited as the "National Meteorological Services Agency
Establishment Proclamation No. 201 /1980".

2.

Definitions
In this Proclamation, unless the context requires otherwise:

3.

1)

"meteorological service" shall mean service rendered to weather and climate
sensitive economic and social activities using meteorological data;

2)

"meteorological data" shall mean any kind of information that determines the
nature of the atmospheric conditions as registered by man and meteorological
instruments on earth;

3)

"Minister'' shall mean the Minister of Mines, Energy and Water Resources;

4)

"person" shall mean any natural of juridical person.

Establishment
1)

The National Meteorological Services Agency (hereinafter referred to as the
"Agency"), is hereby proclaimed as an autonomous public agency established
with its own juridical personality.

2)

The Agency shall be accountable to the Minister.
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4.

Principal Office
The Agency shall have its principal office in Addis Ababa and may have branch
offices elsewhere as may be necessary.

5.

Scope of Application
This Proclamation shall not apply to all meteorological researches performed by
higher educational institutions and for the purpose of national defence.

6.

Purposes
The Agency shall have the following purposes:

7.

1)

to give meteorological services;

2)

to control air pollution and maintain the natural balance of the air; and

3)

to discharge better,
meteorological activities.

Ethiopia's

international

obligations

regarding

Powers and Duties
The Agency shall have the powers and duties necessary for the attainment of its
purposes. These shall include the powers and duties to:
1)

establish and operate a national network of meteorological stations designed
to represent various climatic regions of Ethiopia and to satisfy the needs of
various national development plans and activities;

2)

collect all meteorological data;

3)

exchange meteorological data in accordance with international agreements to
which Ethiopia is a party;

4)

establish and operate communication systems, in accordance with the law,
for the collection and dissemination of meteorological data;

5)

publish and disseminate analysed and interpreted meteorological data and
meteorological forecasts;

6)

give advance warnings on adverse weather conditions ; disseminate advice
and educational information through the mass media; and provide, upon
request, meteorological services to any person;

7)

collect and centrally administer, notwithstanding the provisions of Article 5 of
this Proclamation, any meteorological data collected by any person in the
country;

8)

control air pollution and maintain the natural balance of the air in the country;

9)

permit any person to register and collect meteorological data when it deems it
necessary;

10)

ensure the implementation of international agreements regarding meteorology
which are ratified by the Government;
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8.

11)

undertake meteorological studies and research; implement fruitful results
thereof;

12)

collect fees and charges for the services it renders after having them
determined by the appropriate government office;

13)

represent the Government in any meeting, conference or seminar concerning
meteorology;

14)

enter into contract;

15)

sue and be sued in its own name; and

16)

own, possess, pledge, sell, exchange or transfer property in any other
manner for the attainment of its purposes.

Delegation of Authority
The Agency may delegate part of its powers and duties to any government office or
mass organization to the extent necessary, for the efficient carrying out of its
activities.

9,

Management
The Agency shall have:

10.

1)

a General Manager, and

2)

the necessary staff.

The General Manager
1)

The General Manager shall be appointed by the Government upon the
recommendation of the Minister.

2)

The General Manager shall, in accordance with the general directives issued
to him by the Minister, be responsible as the chief executive for the
administration and activities of the Agency.

3)

Without limiting the generality of sub-article 2 of this Article, the General
Manager shall carry out the following:
a)

employ, promote, transfer, administer and dismiss personnel in
accordance with public service laws;

b)

in accordance with appropriate financial laws;
1)

prepare work plans, programmes and annual budget;

2)

effect payment in accordance with the approved annual budget
and work programme of the Agency;

3)

prepare and submit an audited financial and activity report; and

4)

carry out such other appropriate activities;
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11 .

c)

delegate part of his powers and duties to the employees of the Agency
to the extent necessary for the efficient carrying out of the activities of
the Agency; provided however, that the person who acts on behalf of
the General Manager in his absence shall be subject to prior approval
by the Minister;

d)

perform such other duties as may be assigned to him by the Minister
periodically.

Fund
The fund of the Agency shall be drawn from the following sources:

12.

1)

fees and charges collected by the Agency;

2)

any other money received by the Agency for carrying out its activities;

3)

a government subsidy as may be necessary.

Books of Accounts
The Agency shall keep full and accurate accounts of its expenditures and revenues
in accordance with the principles of accounting.

13.

14.

Obligations of others
1)

Notwithstanding Article 5 of this Proclamation, any person has a duty to
provide the Agency with meteorological data prepared by him.

2)

Any mass organization has a duty to protect meteorological stations of the
Agency in its vicinity.

3)

Organizations, which are outside the scope of application under Article 5 of
this Proclamation, have a duty to coordinate their work with the Agency
regarding meteorology.

Prohibition
No person shall collect or disseminate meteorological data without the permission of
the Agency.

15.

Power of the Minister
The Minister shall:

16.

1)

coordinate meteorological activities done everywhere in the country; and

2)

have the power to issue regulations for the proper implementation of this
Proclamation.

Penalty
Any person who violates this Proclamation or regulations issued hereunder shall be
punished in accordance with the Penal Code.
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17.

Effective Date
This Proclamation shall come into force on the date of its publication in the Negarit
Gazetta .
Done at Addis Ababa, this 31st day of December, 1980

THE PROVISIONAL MILITARY
ADMINISTRATIVE COUNCIL
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Annex AJ

MODEL LAW ON HYDROMETEOROLOGICAL ACTIVITIES
CHAPTER 1

GENERAL

Article 1

Basic concepts

Article 2

Goals and purpose

Article 3

Legislation on hydrometeorological activities

Article 4

The principles of hydrometeorological activities

Article 5

Hydrometeorological activities

Article 6

Producers and users of information on the state and pollution of the
environment

Article 7

Rights and responsibilities of producers of information on the state
and pollution of the environment

Article 8

General rights and responsibilities of users of information on the state
and pollution of the environment

Article 9

Rights and responsibilities of citizens,
organizations as regards hydrometeorology

Article 10

Subjects of hydrometeorological activity and the intended use of its
results

CHAPTER 2.

societies

and

other

STATE REGULATION AND MANAGEMENT OF
HYDROMETEOROLOGICAL ACTIVITIES

Article 11

State regulation of hydrometeorological activities

Article 12

State management of hydrometeorological activities

Article 13

Competence of bodies of
hydrometeorological activities

Article 14

Competence of the specially authorized central organ of executive
power for hydrometeorology

Article 15

Structure of the state Hydrometeorological Service

Article 16

Hydrometeorological Service staff

Article 17

The authority of other state bodies as regards hydrometeorology

Article 18

The national hydrometeorological system

executive

power

as

regards
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CHAPTER 3.

BASIC PROCEDURE FOR HYDROMETEOROLOGICAL
ACTIVITIES

Article 19

The right to conduct hydrometeorological activities

Article 20

Organizational forms and types of hydrometeorological activities

Article 21

Activities of the Hydrometeorological Service in meteorology

Article 22

Activities of the Hydrometeorological Service in hydrology

Article 23

The Hydrometeorological
environmental pollution

Article 24

Special types of hydrometeorological activities

Article 25

Hydrometeorological activities in special circumstances

Article 26

Hydrometeorological activities for the armed forces

Article 27

Monitoring the state and pollution of the environment

Article 28

Requirements for hydrometeorological activities and presentation of
results

Article 29

Observing network and its protection

Article 30

Payments in the field of hydrometeorological activities

CHAPTER4.

Service's observation

and

control

of

INFORMATION ON THE STATE AND POLLUTION OF
TH E ENVI RONM ENT

Article 31

Information on the state and pollution of the environment

Article 32

Conditions for distribution of information on the state and pollution of
the environment

Article 33

Certification of origin of information on the state and pollution of the
environment

Article 34

National data bank on the state and pollution of the environment

CHAPTER 5.

PROVI SION FOR HYDROMETEOROLOGICAL
ACTIVITIES

Article 35

Hydrometeorological activity funding

Article 36

Investment in hydrometeorological activities

Article 37

Provision
activities

of materials and

technology for hydrometeorological
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CHAPTER 6.

THE SETTLING OF DISPUTES AND RESPONSIBILITY
FOR THE VIOLATION OF LEGISLATION ON
HYDROMETEOROLOG ICAL ACTIVITIES

Article 38

The settling of disputes between participants in hydrometeorological
activities

Article 39

Forms of violation and responsibility in hydrometeorological activities

Article 40

Responsibility for causing injury

CHAPTER 7.

INTERNATIONAL COOPERATION IN
HYDROMETEOROLOGICAL ACTIVITIES

Article 41

The national hydrometeorological
hydrometeorological network

system

and the

international

Article 42

International hydrometeorological bodies

Article 43

The legal basis of international cooperation in hydrometeorological
activities

Article 44

Correlation of national legislation and international agreements on
hydrometeorological activities
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Annex B

NMSDEVELOPMENTPLAN
(SAMPLE OUTLINE)
I.

INTRODUCTION
"Vision statement" - future goals
Agreed or proposed mission statement and legislative basis
Contributions to safety, human well-being and economy

II.

PROFILE OF OPPORTUNITIES AND NATIONAL NEEDS
Role of NMS in National Development Plan for all sectors
Special Issues; e.g. disaster loss mitigation, climate change

Ill.

ASSESSMENT OF PRESENT SITUATION
Present programmes of the NMSs
National needs and problems requiring NMSs' services
Shortfalls, including "Data Gaps" due to resource constraints (human and
financial)
Inter-agency and international cooperation

IV.

FUTURE DEVELOPMENT
Proposals for improvement as needed under each topic covered in Ill above
with estimates of resource needs, time for achievement, and likely benefits (in
economic terms when possible)

V.

MANAGEMENT STRATEGIES TO ACHIEVE IMPROVEMENTS
Setting of annual and longer term targets
Monitoring achievements
Reporting progress
Human resource development plan
Management structure and modifications needed
Equipment and facility acquisitions and maintenance plan
Public information and outreach plan
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Annex C

FOR FURTHER REFERENCE - WMO AND OTHER PUBLICATIONS
Throughout the text of these Guidelines there are references to publications that would be of
benefit in improving managers' awareness and skills. Some of the key publications are also
listed here. Most WMO publications are available to NMSs on request from the WMO
Secretariat.

PUBLICATIONS OF WMO
Basic documents series 8
No. 1 Basic Documents No. 1 (Convention, General Regulations, Staff Regulations,
Financial Regulations and Agreements) (WMO No. 15).
No. 2 Technical Regulations (WMO No. 49)
Annexes to the Technical Regulations:
. (i)

International Cloud Atlas, Volume I (WMO No. 407);

(ii)

Manual on Codes, Volume I (WMO No. 306);

(iii)

Manual on the Global Telecommunication System, Volume I (WMO No. 386);

(iv)

Manual on the Global Data-processing System, Volume I (WMO No. 485);

(v)

Manual on the Global Observing System, Volume I (WMO No. 544);

(vi)

Manual on Marine Meteorological Services (WMO No. 588).

No. 3 Agreements and working arrangements with other international organizations
(WMO No. 60).
WMO Guides
Guide to meteorological instruments and methods of observation (WMO No. 8)
Guide to climatological practices (WMO No. 100)
Guide to agricultural meteorological practices (WMO No. 134)
Guide to hydrological practices (WMO No. 168), fifth edition 1994
Guidelines for Education and Training of Personnel in Meteorology and Operational
Hydrology (WMO No. 258) third edition
Guide on the Global Data-processing System (WMO No. 305)
Guide to Marine Meteorological services (WMO No . 471)

8

Published in English, French, Russian and Spanish editions with two exceptions:
(1) The WMO Convention and General Regulations are also published in Arabic and Chinese;
(2) The International Cloud Atlas, Volume I, was published in English and French in 1956 and
has been reissued in English , French and Spanish.
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Guide
Guide
Guide
Guide
Guide
Guide
Guide
Guide

on the Global Observing System 0NMO No. 488)
on the automation of data-processing centres (WMO No. 636)
to wave analysis and forecasting (WMO No. 702)
on meteorological observation and information distribution systems at aerodromes
(WMO No. 731)
to practices for meteorological offices serving aviation (WMO No. 732)
to the applications of marine climatology 0NMO No. 781)
on World Weather Watch data management 0NMO No. 788)
to public weather services practices 0NMO No. 834)

Other WMO Publications

•

Conference on the Economic Benefits of Meteorological and Hydrological Services
(WMO No. 630) 1994

•

Economic and Social Benefits of Climatological Information and Service

•

(WCASP38, WMO/TD No. 780) 1996

•

Fourth WMO Long-term Plan 1996-2005 0NMO No. 630)

•

Fifteen Years of Progress and Achievement of the WMO Tropical Cyclone
Programme 1980-1994 0NMO No. 664) 1995

•

National
Meteorological
(WMO No. 664)

Centres

Technical

Requirements

Specification

Some recent relevant WMO brochures and booklets:

•

WMO at a Glance

•

Beyond the Earth Summit: WMO and the Follow-up to UNCED, 0NMO No. 817),
1995

•

Weather and the Media: A Press Relations Guide 0NMO No. 861), 1997

•

The World's Water: is there enough? (with UNESCO) 0NMO No. 857), 1997

•

Climate and Urban Development 0NMO No. 844), 1996

•

Climate and Human Health (with WHO and UNEP) 0NMO No. 843), 1996

•

Exchanging Meteorological Data (WMO No. 837), 1996

•

Climate Information and Prediction Services (WMO No. 832), 1995

•

The Changing Ozone Layer (with UNEP) WMO, 1995

•

Resource Mobilization for Technical Cooperation (WMO No. 863), 1997

•

Basics of Marketing and Commercial Skills (ETR 14, WMO/TD No. 805), 1997
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•

Water Resources Assessment, Handbook for Review of National Capabilities,
WMO/UNESCO , June 1997

•

The World Climate Research Programme, WMO , ICSU, UNESCO; WMO Geneva,
August 1997

•

Exchanging Meteorological Data - Guidelines on Relationships in Commercial
Meteorological Activities (WMO No. 837), 1996

•

The Global Observing System of the World Weather Watch (WMO No. 872) 1998

References on management
•

Peters, T. and Austin, N. A Passion for Excellence - the Leadership Difference,
Random House, N.Y., 1985

•

Osborne, D and Gaebler, T. Reinventing Government: How the Entrepreneurial
Spirit is Transforming the Public Sector, Addison-Wesley Publishing, Reading, MA,
USA, 1992

Other references
•

Guide to the Catalogue of ECMWF Products, ECMWF, Bracknell, UK

•

A Climate and Environmental Partnership for Sustainable Development, ACMAD,
Niamey, Niger

•

Mosely, M.P. The Legal Basis and Role of Hydrological Services (WMO/TDNo. 602), 1994

•

Global Environmental Outlook, UNEP, 1997

•

Understanding Our Planet, ICSU, 1996

•

Disasters Around the World, Information Paper No. 4, IDNDR Secretariat for World
Conference on Natural Disasters, Yokohama, 1994

•

Climate Change 1995, IPCC, Cambridge University Press, three volumes, 1996

•

Manual on Air Navigation Services Economics, ICAO , Doc 9161-A T/724, third
edition, 1997

•

Houghton, John.
Global Warming - The Complete Briefing, second edition,
Cambridge University Press, 1996

•

Jepma, C.J. and Munasinghe, M. Climate Change Policy, Cambridge University
Press, 391 pp., 1998
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Appendix

LIST OF ABBREVIATIONS
AC MAD

African Centre of Meteorological Applications for Development

AGRHYMET

Regional Training Centre for Agrometeorology and Operational Hydrology
and their Applications (Niamey, Niger)

AOSIS

Association of Small Island States

A SEAN

Association of South-East Asian Nations (Jakarta, Indonesia)

ASMC

ASEAN Specialized Meteorological Centre

BAPMoN

Background Air Pollution Monitoring Network

BIP-M

Basic Instruction Package in Meteorology

BIP-MT

Basic Instruction Package for Meteorological Technicians

CAeM

Commission for Aeronautical Meteorology

CAgM

Commission for Agricultural Meteorology

CAS

Commission for Atmospheric Sciences

CBS

Commission for Basic Systems

CCI

Commission for Climatology

Cg

WMO Congress

CHy

Commission for Hydrology (WMO)

CIMO

Commission for Instruments and Methods of Observation (WMO)

CIS

Commonwealth of Independent States

CLICOM

Climate COMputing

CLIPS

Climate Information and Prediction Services

CMM

Commission for Marine Meteorology (WMO)

CPU

central processing unit

DARE

data rescue (WCDMP project)

DBCP

Data Buoy Cooperation Panel

EC

Executive Council (WMO)

ECMWF

European Centre for Medium-Range Weather Forecasts (Reading, UK)

EMWIN

Emergency Managers Weather Information Network

ENGO

Environmental Non-Governmental Organization

ENSO

El Nino/Southern Oscillation

EUMETSAT

European Organization for the Exploitation of Meteorological Satellites

FAQ

Food and Agriculture Organization of the United Nations

FIT

Funds-in-Trust

GAW

Global Atmosphere Watch

GCOS

Global Climate Observing System

GEF

Global Environment Facility (World Bank/UNEP/U NDP)

GMDSS

Global Maritime Distress and Safety System

GOOS

Global Ocean Observing System

GTS

Global Telecommunication System

HOMS

Hydrological Operational Multipurpose System

IAHS

International Association of Hydrological Sciences (IUGG)

IAMAS

International Association of Meteorology and Atmospheric Sciences
(IUGG)

IBRD

International Bank for Reconstruction and Development

ICAO

International Civil Aviation Organization (Montreal, Canada)

ICSS

International Communication Satellite System

ICSU

International Council for Science (Paris, France)

IDNDR

International Decade for Natural Disaster Reduction

IGOOS

International Global Ocean Observing System

IGOSS

Integrated Global Ocean Services System (WMO)

IHP

International Hydrological Programme (UNESCO)

llASA

International Institute for Applied Systems Analysis (Laxenburg, Austria)

IMO

International Maritime Organization (London, UK)

IOC

Intergovernmental Oceanographic Commission (Paris, France;
U NESCO/FAO/WMO/IMO)

IPA

Information and Public Affairs (Office, WMO)

IPCC

Intergovernmental Panel on Climate Change

ITU

International Telecommunication Union (Geneva, Switzerland; UN)

IUC

Information Unit for Conventions

IUGG

International Union of Geodesy and Geophysics (ICSU)

IUGS

International Union of Geological Sciences (ICSU)

LTP

Long-term Plan (WMO)

NOP

National Development Plan

NGO

non-governmental organization

NMC

National Meteorological Centre

NMS

National Meteorological or Hydrometeorological Service

NMSDP

NMS Development Plans

NWP

Numerical Weather Prediction

PC

Personal Computer

PR

Permanent Representative

PTTs

national postal, telephone and telegraph services

RA

Regional Association (WMO)

(

RB

Regular Budget (WMO)

RBSN

regional basic synoptic network 0fVW'N)

RSMC

Regional Specialized Meteorological Centre

RTH

Regional Telecommunication Hub

SADIS

(WAFS) Satellite Distribution System (ICAO)

SCOPE

Scientific Committee on Problems of the Environment (IUGS)

SPREP

South Pacific Regional Environment Programme

START

Sys-Tern for Analysis, Research and Training

TCDC

Technical Cooperation among Developing Countries

UN

United Nations

UNCCD

United Nations Convention to Combat Desertification

UNFCCC

UN Framework Convention on Climate Change

UNCED

UN Conference on Environment and Development

UNCSD

UN Commission on Sustainable Development

UNDP

United Nations Development Programme

UNEP

United Nations Environment Programme

UNESCO

United Nations Educational, Scientific and Cultural Organization

UNFIP

United Nations Fund for International Partnerships

VCP

Voluntary Co-operation Programme (WMO)

VSAT

very small aperture terminal

WAFC

World Area Forecast Centre (ICAO)

WAFS

World Area Forecast System (WMO/ICAO)

WCDMP

World Climate Data and Monitoring Programme (Division, WMO)

WCRP

World Climate Research Programme (sponsored by WMO and ICSU)

WHO

World Health Organization (Geneva, Switzerland)

WMO

World Meteorological Organization

WWW

World Weather Watch (Department, WMO)

)

