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The eight technical commissions
WMO is a specialized agency of the
United Nations.
Its purposes are:












To facilitate worldwide cooperation in the
establishment of networks of stations
for the making of meteorological observations as well as hydrological and other
geophysical observations related to
meteorology, and to promote the establishment and maintenance of centres
charged with the provision of meteorological and related services;
To promote the establishment and maintenance of systems for the rapid
exchange of meteorological and related
information;
To promote standardization of meteorological and related observations and to
ensure the uniform publication of observations and statistics;
To further the application of meteorology
to aviation, shipping, water problems,
agriculture and other human activities;
To promote activities in operational
hydrology and to further close cooperation between Meteorological and
Hydrological Services;
To encourage research and training in
meteorology and, as appropriate, in
related fields, and to assist in
coordinating the international aspects of
such research and training.
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Services (NMHSs), asking them how
they envisaged WMO information
materials in the future.

In this issue

Ensuring sustainable development:
harmonizing the best of the traditional
with the most appropriate of the new
(Photo: Amit Shankar/CSE)

Upon taking up office in 2004, the
Secretary-General of WMO, Mr Michel
Jarraud, had, as one of his primary
objectives, to ensure greater cohesion
in the design and presentation of information materials, and to launch new,
more up-to-date products which would
have a greater outreach to the broader
scientific community, the media and
the general public.
Today, the Internet is widely accessible and it became necessary to
consider it as a medium for disseminating news of WMO’s activities and
events in the fields of weather, climate
and water in a far more timely fashion.
The WMO Bulletin has been the official journal of the Organization since
1952. Over the years, it had grown in
volume, if not in format, and little
colour printing was possible. In 2004, a
questionnaire was sent out to National
Meteorological and Hydrological
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The fruit of that exercise is now before
you! Consequently, the WMO Bulletin
has been reduced in volume but has
grown in format. All its pages are in full
colour and it has a modern design. It
will continue to be issued four times a
year and will contain, essentially, articles on the theme of the issue, other
feature articles as appropriate, the
occasional interview, book reviews,
Secretariat staff news and a calendar
of coming events. A CD-ROM containing an electronic file (pdf) of the
Bulletin is included in a pocket on the
back cover of the Bulletin. Other publications and items of a public
information nature will also be
included on the CD-ROM, as appropriate. A list of the contents is given on
the back cover of each issue.
Other sections which hitherto
appeared in the Bulletin are now
posted on the Web in the new WMO
newsletter, MeteoWorld (http://www.
wmo.int/meteoworld), which will
appear every two months: WMO activities, regional news, items from the
scientific press of relevance to WMO
sphere of activities, and items covering events of interest to readers such
as ozone, global warming, El Niño, etc.
There is also a section on anniversaries of NMHSs and one on subjects
of interest to the WMO community
50 years ago.
A condensed version of MeteoWorld
(on four pages) will be published in
paper form and distributed to
subscribers to the Bulletin. An electronic version of this (pdf) also appears
on the Website and on the attached
CD-ROM.
The theme of this first new-look Bulletin
is the theme for World Meteorological

Day 2005: “Weather, climate, water and
sustainable development”. It opens with
a message from the Secretary-General,
which serves as an introduction to the
articles which follow. He points out that,
thanks to their spectacular achievements in recent decades, much more is
now expected from the sciences of
meteorology and hydrology. The expectations arise also from the recognition
that the world’s economy is increasingly
sensitive to weather and climate.
The article on climate services for
sustainable development puts the
case that the investment needed—
mostly in the form of capacity
building—is minimal, compared with
remedial costs.
Numerical weather prediction models
now provide risk assessment and
management capabilities in support of
decision-making and strategic planning
never before possible. “Weather risk
modelling” explains the applications
and benefits in the areas of tropical
cyclones and crop yields.
Drought is insidious. It creeps up on
communities with cumulative negative
impacts. The article on drought mitigation in the Greater Horn of Africa
states the need for good drought-mitigation policies but also the need to
educate communities in vulnerable
areas so that they can learn to live with
the risk of drought.
Integrated water resources management (IWRM) means making water
available when and where it is needed,
despite the variability of the source,
whilst maintaining the economic and
ecological sustainability of the system.
“Sustainable development, integrated
water-resources management and
hydrological variability” describes the
underlying problems and proposes
sustainable solutions in the framework
of IWRM.

World
Meteorological
Day 2005

Message from
Mr M. Jarraud
Secretary-General of WMO

Weather, climate, water
and sustainable
development
World Meteorological Day celebrates
the entry-into-force of the Convention
creating the World Meteorological
Organization (WMO) on 23 March
1950. For this Day in 2005, the theme
“Weather, climate, water and sustainable development” has been selected
in recognition of the vital role and
outstanding contribution of meteorology, hydrology and related geophysical
sciences to human progress, sustainable socio-economic development,
environmental protection and poverty
alleviation.
The establishment of WMO heralded a
new era, engendering rapid progress
in these sciences, related technologies and international cooperation.

These developments were rapidly
translated into the establishment of
global operational systems for the
protection of life and property, mitigation of natural disasters and
applications to a wide range of socioeconomic activities in support of
sustainable development defined as
“meeting the needs of the present
generation without compromising the
ability of future generations to meet
their own needs”.
Today, the pace of change is faster
than ever before. Thanks to their spectacular achievements, especially in
recent decades, much more is now
expected from the sciences of meteorology
and
hydrology.
The
expectations arise also from the recognition that the world’s economy is
increasingly sensitive to weather and
climate. Virtually every human activity
is influenced by weather, climate and
water and an increasing number of
activities are taking place with a
reduced margin to accommodate
risks.
This situation calls for new and more
sophisticated types of meteorological
and hydrological services in almost
every sector of the economy, such as
health, transport, urban development,
food security, management of water,
energy and other resources, tourism
and leisure. Better services will be
required from WMO and the National
Meteorological and Hydrological
Services (NMHSs) to anticipate, avert
and minimize the impacts of extreme
events, desertification and other
threats to human safety and security
and to the global environment, including climate change, ozone depletion
and increased pollution.
In 2000, the United Nations refined
and refocused its efforts in promoting
social and economic development
without harming the environment by
calling on all UN Members to achieve

the Millennium Development Goals
(MDGs). Some of these, which are to
be achieved by 2015, are of particular
interest to WMO:











Halve the proportion of people living
on less than a dollar a day or suffering from hunger;
Halve the proportion of people who
are unable to reach or afford safe
drinking water;
Address vulnerability, risk assessment and disaster management
including prevention, mitigation,
preparedness, response and recovery, as an essential element for a
safer world;
Address issues related to climate
change,
including
monitoring,
projection and implementation of
relevant strategies at national,
regional and international levels;
Ensure environmental sustainability;
Develop a global partnership for
development.

These goals were expanded by the
Johannesburg Plan of Implementation
of the 2002 World Summit for
Sustainable Development (WSSD).
Today, the urgency of these tasks is
unparalleled. WMO, as the authoritative voice of the United Nations
system on weather, climate and water,
has responsibility for the coordination
and implementation of related
programmes that contribute to the
global effort in implementing the

One of WMO's major
objectives is to reduce by
half the 10-year average
fatality of 600 000 during the
period 1994-2003 in the
period 2010-2019 for
disasters of meteorological
and hydrological origin.
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WMO has been a major driving force
behind the achievements in the knowledge and awareness of the physical
environment. WMO derives its
strength from the fact that weather
and climate do not recognize political
or economic boundaries and from the
unflinching commitment of its
Members. WMO Programmes are
formulated by its Members, owned
and operated by them to meet their
sustainable development goals. This
unique arrangement has earned WMO
the reputation of being a model of
international cooperation, as well
as a leader in disaster mitigation
and prevention and a major contributor
to
sustainable
socio-economic
development.
A significant threat to sustainable development is the increased impact of extreme weather
and climate events. The year 2004 saw an unprecedented series of devastating tropical
cyclones in the North Atlantic and northern West Pacific Oceans. (Image of Jeanne over the
Caribbean: NASA)

MDGs and other commitments related
to sustainable development. These
include Agenda 21 and international
conventions such as those on the
protection of the ozone layer, climate
change, desertification, and biodiversity, as well as those related
to plans of action on MDGs, the
sustainable development of Small
Island Developing States, food security,
energy
production
and
consumption, habitat and the urban
environment, health, and protection of
the atmosphere.
WMO’s contributions to these initiatives take various forms. A primary
focus is on improved observations and
prediction of the state of the Earth’s
atmosphere and water, their interaction with one other and with other
Earth systems and on early warnings.
Progress in remote-sensing observations such as radars and satellites and
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other monitoring facilities, as well as
in data processing and communications, have led to significantly
improved scientific understanding of
the dynamical and physical processes
of the atmosphere and ocean and
their interactions with other components of the Earth’s system. As a
result, unprecedented improvement
has been achieved in the quality and
accuracy of weather forecasts and
warnings. It is now possible to make
deterministic weather forecasts
seven to ten days in advance in the
extra-tropical regions and three to
four days ahead in the tropical
regions. Another outstanding development is the seasonal prediction of
phenomena such as El Niño and La
Niña. Thanks to the enhanced knowledge and network of facilities that are
available today, it is possible to
produce useful forecasts of such
phenomena a few months to a year
ahead.

Such development has greatly
improved
the
well-being
of
humankind. However, new challenges
have arisen, such as the increased
concentration of greenhouse gases in
the atmosphere, climate change,
depletion of the stratospheric ozone
layer, dwindling freshwater resources
and increasing pollution of the atmosphere and water.
At the same time, a significant threat
to sustainable development is the
increased impact of extreme weather
and climate events. For example,
these include tropical cyclones, floods,

Natural disaster prevention
and mitigation are
development issues.
Resources for the provision
of meteorological and
hydrological warning
systems should be regarded
as an investment rather than
expenditure.

drought and heat waves in several
parts of the world.
It is estimated that, over the 10-year
period 1992–2001, some 90 per cent
of all natural disasters were of hydrometeorological origin, killing 622 000
people, affecting two billion more,
devastating arable land and spreading
disease. The total volume of economic
losses over the same period is estimated at about US$ 450 billion,
accounting for some 65 per cent of the
damage arising from all natural disasters. No country is spared the adverse
impacts of natural disasters, but the
weakest suffer most. A single storm
can leave them struggling for years.
The limited resources that could be
invested in development are often
used for disaster relief. It is also
projected that climate change is likely
to cause an increase in several types
of natural disasters. A major objective
for WMO and the NMHSs is therefore
to work towards a major reduction of
the fatality rate associated with natural
disasters of meteorological, hydrological and climatic origin. WMO is
committed to assisting NMHSs in

The loss of life and property
from natural disasters would
be even higher without the
early warnings that are
provided through WMO's
global network of and
National Meteorological
Hydrological Services of its
Members.

addressing other areas which are
affected by weather and climate.
In the area of human health—a basic
requirement for sustainable development—WMO responds to both the

Renewable energy is a viable option for many developing countries. (Photo: M. Alliod)

direct and indirect effects of natural
disasters and atmospheric changes. It
will further facilitate research on the
relations between weather, climate
and human health, including those
related to the destruction of the
protective ozone layer, the conditions
that favour the development and
spread of certain diseases, the potential impact of climate change on
health, and stress due to extreme heat
or extreme cold.
Assessing the impact of weather and
climate fluctuations on food production
is
vital
to
sustainable
development. The application of
agrometeorological
methods
to
improve land use, crop selection,
locust control and management practices, contributes to food security.
Enhanced activities in the field of
water to support sustainable development remain a priority. Support to the
National Hydrological Services of the
world in addressing water availability
and quality and facilitating international
cooperation, especially within river
basins shared among countries, is

essential. Partnerships within the UN
system organizations and with NGOs
will be strengthened.
While no one can control the weather,
accurate observations, predictions
with higher levels of accuracy and
lead-time can radically improve
people’s chances of living in relative
safety, building more comfortable lives
and protecting precious natural
resources more effectively. For vulnerable countries, endogenous capacity
building and global partnerships are
essential in fulfilling these goals.
WMO and NMHSs are uniquely placed
to contribute to national and global
efforts. In the context of its mandate,
WMO will further strengthen its scientific and technical programmes,
enhance its strategic alliances and
partnerships, and make renewed
efforts for capacity building and
resource mobilization.
The improvement of forecasting
capabilities with emphasis on highimpact weather is a priority. This
should enable the delivery of more
accurate, timely and reliable warnings
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Natural hazards: risk management and
disaster prevention
At the International Meeting to
Review the Implementation of the
Programme of Action for the
Sustainable Development of Small
Island Development States
(Mauritius) and the World
Conference on Disaster Reduction
(Kobe, Japan) in January 2005, the
Secretary-General urged nations to
pay closer attention to the benefits
of shifting investments from postdisaster recovery to pro-active risk
management and prevention
strategies. He emphasized the need
to promote and develop a culture
of prevention. Much could be
achieved by deploying resources to
strengthening pre-disaster strategies, systems and processes, with
strong emphasis on risk assessment
and early warning systems. An
appropriate portion of bilateral and
multilateral resources earmarked for
developmental and humanitarian
actions should be allotted to proactive national pre-disaster
strategies, development and further
strengthening of multi-sectoral
national disaster reduction platforms, and utilization of risk
assessments and early warning
systems in proactive risk management strategies. In addition,
post-disaster response, relief, rehabilitation and reconstruction
programmes should incorporate
elements that would reduce future
risks and disaster vulnerabilities.
A more comprehensive approach to
risk management would take into
account multiple hazards, as well as
climate change. Development
strategies formulated through partnerships would incorporate
processes to address natural
hazards but also the inherent
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Mr Jarraud speaking at the Mauritius
International Meeting on Small Island
Developing States (Photo: IISD)

capacity to adapt to changing risk
patterns. Such enhanced cooperation would help ensure the
sustainability of efforts aimed at the
alleviation of poverty and human
suffering.

of severe events to ensure greater
preparedness and awareness and
reduce vulnerability. Greater emphasis
will be placed on the transition from
research results to operational
applications which will contribute to
the protection of life and property, the
mitigation of natural disasters, the
promotion of sustainable social and
economic
development,
and
protection of the environment.
In the longer term, sustainable
development also requires that the
climate system is better understood
with the possibility to project future
climate changes and their potential
impacts on climate variability, socioeconomic activities and the
environment. Planning to meet the
threat of climate change requires
more detailed scenarios at regional
level, including variability in storm and
rainfall patterns, impacts of sea-level
rise and threat to urban areas. WMO
will pursue its efforts in improved
monitoring and the development of
better climate models to reduce
uncertainty in climate projection in
order to assist in successful
adaptation and enable sound political
and economic policies to be
implemented at the national and
international levels.
WMO will continue its efforts to
increase the range, quality and availability of NMHS products to users. It
will draw upon its unique strengths
and raise awareness of its role and
status as a key player in international
cooperation and as a contributor to
sustainable development. This, in
turn, will help the Organization and
NMHSs reaffirm their position as the
authoritative voice in meteorology,
hydrology and related geophysical
sciences.
Strengthening the capacity of National
Meteorological and Hydrological
Services to contribute effectively to

organizations,
non-governmental
organizations, the private sector, the
media and the public in order to
ensure improved communication and
effectively address the environmental
and developmental challenges in the
areas of weather, climate and water
facing humanity in the 21st century.

Access to freshwater for domestic, agricultural and industrial use is a prerequisite for
sustainable development. (Photo: FAO)

sustainable development entails the
improvement of existing weather-,
climate- and water-related monitoring
services and applications, and the
development of new ones. In this
regard, WMO has established three
new cross-cutting programmes: the
Natural Disaster Prevention and
Mitigation Programme, the Space
Programme, and the Programme for
the Least Developed Countries.

WMO is promoting a
comprehensive riskmanagement approach to
disaster reduction, which
includes disaster risk,
climate change and other
environmental hazards in
support of sustainable
development.

Greater emphasis is being placed on
supporting developing countries, with
focus on capacity building of the least
developed countries. This is being
achieved by supporting national efforts
aimed at modernizing the NMHSs,
human resource development and the
preparation of suitable products, and
by encouraging new partnerships and
strategic alliances among NMHSs and
between NMHSs and other partners at
the national, subregional, regional and
international levels. Members are also
being supported in their efforts to
develop innovative ways of mobilizing
resources—financial, human, material
and others.
As we celebrate this Day, it is my wish
that the year 2005 will mark increased
recognition and use of NMHS products in a wider range of sustainable
development activities. We look
forward to further strengthening
WMO’s collaboration with decisionmakers and other national authorities,
the scientific community, partner
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climate extremes and natural
disasters, have increased by 50 per
cent.

Climate
services for
sustainable
development

But, as the French proverb says: “Le
malheur des uns fait le bonheur des
autres” (“The misfortune of some
makes the fortune of others”) and the
climate community is increasingly
solicited by decision-makers who
insist (while until recently they paid
little attention) upon better climate
services to avert calamities and enable
sustainable development planning.
Technological advancement

Y. Boodhoo, president of the WMO
Commission for Climatology and
Deputy Director, Mauritius
Meteorological Services

Introduction
Listening to, or reading about,
reports of calamities in the media,
one often has the awkward feeling
that not enough has been, or can
ever be done, to mitigate the
seemingly ever-growing disastrous
impacts of natural disasters, 90 per
cent of which are indisputably
climate-related. Yet, there have been
ample efforts recently to sensitize
the world about the dire need to
spare humankind this type of
suffering. The word “seemingly” has
been used because, although the
world population has increased by 10
per cent per decade since 1950,
casualties, most of which are due to
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Since the beginning of the information
technology (IT) revolution, computer
technology has evolved to meet the
requirements of the meteorological
community for greater and faster
computing power to solve complex
mathematical equations related to the
atmosphere. Even today, IT technology is contributing immensely to the
requirements of climate modellers.
The reverse also is true. An impressive Earth simulator, consisting of 640
supercomputers connected by a highspeed network (all housed in a building
the size of a gymnasium), offers a

stunning 35.86 trillion calculations per
second to climate scientists in Japan
at certain hours of the day. Such
immense power may enable the
climate community to make the same
leap as was performed by numerical
meteorologists of the late 1970s and
early 1980s, when higher-capacity
memory chips came of age and
enabled them to penetrate the mysteries of those complex equations.
Decision-makers and climate
experts
Cases of ministers consulting climate
experts before taking important decisions are becoming more common. In
one island State, prone to punishment
from tropical cyclones, the Minister of
Finance, before proposing additional
taxes in his budget, took cognizance of
likely climate trends. He argued that it
would be politically unwise and
humanly unjust to allow both nature
and decision-makers to hit the population at the same time. He was
convinced by the climate service to
hold back his proposals. In fact, that
year, the island had, on several occasions, to bear the wrath of tropical
storms.

Climate prediction enabled this dam in Mauritius to provide much-needed water for
irrigation and to save vital crops. (Photo: Y. Boodhoo)

The present severe drought in some
parts of the world again led decisionmakers to implement certain measures
after consulting climate experts.

During the period 1992-2001,
natural disasters worldwide
killed over 622 000 people
and affected more than two
billion. Some 90 per cent
were of meteorological or
hydrological origin, which
caused economic losses
estimated at US$ 446 billion
or some 65 per cent of
damage arising from all
natural disasters.

Furthermore, the devastating effects
of droughts can be attenuated, to a
large extent, if managers of the
precious commodity of water learn to
have faith in indicators of climatic
trends. The same applies to agriculture
and the manufacturing industries.
Experiments on farms have shown
that the systematic use of climate data
and prediction can increase crop yield
by as much as 25 per cent.
Such possibilities of applying climate
services to alleviate poverty, increase
food security and so improve human
well-being must be utilized to the full
extent. The investment for doing this
amounts to capacity building among
providers of such services only—
which is insignificant compared to
remedial costs.
Special mention needs to be made of
the energy sector here. Energy
specialists acknowledge the fact that
storing fuel unnecessarily over a
season has caused its price to
increase by as much as 20 per cent

Tropical storms such as Heta in Niue, South Pacific, in January 2004, can destroy
infrastructure such as schools and hospitals, roads and bridges, and set back national
development by decades.

over its initial price. The other effect of
surplus storage is the unfavourable
influence on world prices. Reliable
climate predictions should ideally help
to avert such losses.
Other natural disasters
Apart from the “traditional” natural
disasters, namely tropical storms,
floods, drought, etc., that cause
havoc among nations every now and
then, experts in the Commission for
Climatology (CCl) are paying increasing attention to the fact that there are
other, secondary hazards which are
equally as important as the primary
(traditional) ones. They also need
preparedness and sensitization measures to be taken. Heatwaves are one
such hazard. The heatwave which
struck Europe in the northern
summer of 2003 claimed more than
35 000 casualties and widespread
distress.

It was an eye-opener to many—not
only climatologists but decisionmakers and health officers—who
recognized the potential for averting
such a situation, even if this was in
some cases only after the event. It
triggered the same interest among
other nations, mainly developing
countries, where heatwaves claim
thousands of lives silently and without
any publicity. Developing countries
understandably have other priorities
but they too are beginning to realize
that lives thus lost are resources
squandered. In several cities, plans
are being devised for predicting
heatwaves and for mitigating their
impacts. The CCl has worked out
procedures for this.
What’s next?
The climate community is undoubtedly
conscious of the aspirations of stakeholders and their complex interactions.
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important tool for mitigating impacts
of natural disasters. As all NMHSs are
not yet in a position to produce,
interpret and apply climate predictions
in a sure way, RCCs would cater for
the need of a regionally established
research and development agenda.
RCCs would also provide a platform
for related training and user
interaction, especially towards the use
of adequate decision-making in the
utilization of probability forecasts.

Climate information is valuable for the agricultural community for ensuring healthy plants
and good yields such as the fruit from this lychee tree. (Photo: Y. Boodhoo)

While science and technology cannot
as yet prevent occurrences of extreme
climate events, certainly more can be
done to mitigate their impacts. The
CCl, together with other WMO technical commissions, has embarked on
ambitious projects to produce reliable
climate forecasts which can be utilized
to warn nations of calamities and
enable them to be prepared well in
advance. At the same time, it is vital for
new users of climate data to identify
themselves and come forward to make
full use of these tools, which are fast
becoming a resource.
Proposed climate service set-ups
To substantiate the practicability of
climate response to stakeholders’
needs, CCl’s experts are militating
to model the climate system and
understand its interactions and intricacies. Several years ago, the
Commission,
in
its
wisdom,
suggested the establishment by
WMO Members of National Climate
Committees. Wherever functional,
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such committees have enabled stakeholders of climate products to confer
around the theme of climate and
devise strategies for the production of
tailor-made products, their dissemination and application.
The European Flood Alert system
The prediction of climate extremes is
slowly becoming a reality. Concrete
projects, such as the European Flood
Alert system, are currently undergoing
tests and refinements. With the use
of a computer model and hydrological
data, the system aims at simulating
the flow in large European rivers with
sufficient lead-times to enable appropriate actions to ensure greater safety
of life and property.
Regional Climate Centres
The CCl proposal for Regional Climate
Centres (RCCs) was approved by the
WMO Executive Council and
Congress and could become an

Some organizations host similar
centres and others intend to establish
them. Many of their functions revolve
around the need for natural disaster
mitigation. Even in the financial
sector, insurance companies have
difficulty in shouldering heavy natural
disaster-related claims. They are,
therefore, using climate prediction to
gauge the profitability of different
sectors and organize themselves.
Climate watch/alert system
The proposed CCl climate watch/alert
system aims at “listening” and filtering climate signals months or seasons
in advance in order to enable WMO
Members to become well-prepared for
the event. Such a system should
allow ample time not only to avert
human casualties or reduce material
losses, but also to better manage
resources such as fuel (demands may
increase or decrease, depending on
anticipated temperatures), water
resources (depending on whether a

One of the scientific success
stories of the late 20th
century was the ability to
predict El Niño events up to
a year ahead.

flood or a drought is imminent), and
others.
The emotional aspect of natural
disasters
Monsoon activity is vital to farmers
and others in Asia and elsewhere. Its
onset is followed with great anxiety as
it is conducive to a promising crop. Its
failure has a domino-like impact.
Heavily indebted farmers who faced
with the stark reality of total loss in
income from crop as a result of unexpected disruption of the last South
Asian monsoon rainfall, have been
known to commit suicide rather than
undergo the dire consequences. Some
Climate Services did predict the event
but, due to lack of self-confidence,
they did not, unfortunately, push for
further action.

Measures that reduce the
impact of climate- and
weather-related hazards are
likely to strengthen the
capacity of communities to
adapt to adverse impacts in
the future.

Conclusion
It has become imperative for National
Meteorological and Hydrological
Services to have well established
climate services capable of predicting
events seasons and months in
advance. Huge strides have been
made in understanding and predicting
the dynamical and physical processes
of the atmosphere and ocean and
interactions of the ecosystems within

The socio-economic impacts of natural
disasters are most severe in developing
countries.

the planetary system. Technological
achievements
combined
with
improved scientific understanding
mean that it is now possible to predict
El Niño events up to a year ahead. The
climate community today has a golden
opportunity to press for resources to
structure itself. At the same time it
needs to increase capacity building of
end users for it is one thing to provide
products but another to see their fruitful utilization. Climate experts have
ahead of them the noble challenge, as
well as the potential, to model nature,
in its present form and provide
humankind with the necessary tool to
defy climate hazards.
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Modelling
weather risk

By Peter Dailey, Manager of
Atmospheric Science, and
S. Ming Lee, Senior Vice President,
AIR Worldwide Corporation.

Sophisticated tools designed to estimate potential economic losses from
extreme events have been in existence since the mid-1980s. Initially
developed for the insurance industry,
these so-called “catastrophe models”
attempt to answer such questions as:
"What is my expected loss each year
due to typhoons?" or “How often
should I expect a magnitude 7.0 earthquake to occur?” Armed with model
output, which is typically expressed in
terms of the probability of exceeding
various levels of loss, insurers are able
to prepare for the financial impact of
extreme events when they do occur.
Since the first catastrophe models
were introduced some 20 years ago,
the ranks of those who use them have
grown to include financial markets, the
corporate risk community and, increasingly, government stakeholders,
including disaster risk- and emergency-management officials and

12

public health authorities. In addition to
generating estimates of property
damage and loss, catastrophe modelling is used to estimate the number
and severity of injuries, and the
economic costs of clean-up and debris
removal. It is used to perform costbenefit analyses of various mitigation
strategies, and to explore the effectiveness of alternative financing
mechanisms to generate necessary
funds in the aftermath of an emergency. It is used to support
human-resource and medical supply
planning decisions, and decisions
regarding the number of shelters and
hospital beds to be made available.
Ultimately, modelling increases capacity at national, provincial and local
levels to both manage and mitigate the
risk associated with disasters.
This article explores two advanced
applications of catastrophe modelling—extra-tropical cyclones and crop
yields. Catastrophe models are
currently used to mitigate the risk and
losses associated with these weather
hazards and neither would have been
possible without the work of WMO to
ensure the quality and consistency of
the hydrometeorological data used to
develop and validate the models.
Modelling extra-tropical cyclones
Catastrophe models are designed to
simulate
environmental
perils.
Traditionally, they have been called
“parameterized models”, in which
each of the basic features of the peril is
characterized by a statistical distribution. In the case of tropical cyclones
(also referred to as typhoons or hurricanes), for example, researchers fit
probability distributions to historical
data on key variables such as annual
frequency, minimum central pressure,
radius of maximum winds, forward
speed, etc. By drawing from each of
these distributions, a large catalogue of

potential tropical cyclone activity is
produced that is then overlaid on a
database of property values to generate estimates of damage and loss.
Tropical cyclones form and spend much
of their life cycle in the tropical latitudes, which are characterized by large
areas of relatively uniform pressure.
Atmospheric structures away from the
storm system are generally quite weak
or too far away to exert an influence.
Tropical cyclones tend, as a result, to be
well-organized, self-contained systems
that lend themselves to statistical parameterization.
Extra-tropical cyclones, also referred
to as mid-latitude cyclones, are far
more complex than their tropical counterparts. Atmospheric conditions for
extra-tropical cyclones, however, are
characterized by multiple high-pressure ridges, low-pressure troughs,
fronts and a strong jet stream all interacting. The complexity of these
systems calls for the use of more
sophisticated modelling techniques.
The answer is numerical weather
prediction, (NWP), which is used today
by all advanced meteorological agencies around the world. NWP models
use global environmental data such as

Disaster-risk management
addresses hazard risks as an
integral part of
development. It is based on
a continuous assessment of
vulnerabilities and risks and
involves many actors and
stakeholders, such as
governments, technical
experts and local
communities. (Source: UNISDR, 2004)
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the world, data collection was
sporadic until the 1940s. Even if a
storm was sufficiently severe to make
headlines, atmospheric data were
typically collected only in and around
the affected centres of populations.
Furthermore, very old data do not
reflect the current atmospheric conditions of the changing climate regime.
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sea surface temperatures, wind speed
and pressure in conjunction with
partial differential equations based on
known physical laws, to model the
evolution of circulation patterns in
three-dimensional space over time. In
fact, NWP is the only suitable technology for modelling such complex
weather systems as extra-tropical
cyclones.
To generate the catalogue that represents the entire spectrum of potential
future storm experience, the initial
atmospheric conditions of a set of
actual historical “seed” storms are
perturbed by very small, but equally
likely amounts, and then run through
the NWP model. We know—through
what is popularly known as the butterfly effect—that relatively small
changes in atmospheric conditions at
one location can propagate through
the atmosphere to cause measurable,
and even dramatic, results elsewhere.
Thus, by making small changes to the
initial conditions of the historical
storms—in temperature or dew point,
for example—a large set of realistic
storms is produced that reflects the
true likelihood of various combinations

of atmospheric conditions and storm
characteristics. As in the case of tropical cyclone models, the intensity
parameters of these simulated storms
are overlaid onto property information—by way of mathematical
relationships called damage functions—to produce estimates of loss.
The development of the damage functions requires extensive engineering
expertise and should take into consideration local construction practices,
building materials and building codes.
The importance of high-quality
data
Critical to the success of both statistical and NWP models has been the
availability of high-quality, reliable
meteorological data. While, in some
parts of the world, centuries-old
archives of wind-speed observations
exist, these data are typically scarce,
inconsistent across both national
boundaries and over time, and of varying quality. In Europe, for example,
where extra-tropical cyclones have
resulted in economic losses rivalling
those from typhoons in other parts of

The International Meteorological
Organization (IMO) was founded in
1873 and was the forerunner of WMO,
which was established in 1950. WMO
became the specialized agency of the
United Nations for meteorology
(weather and climate), operational
hydrology and related geophysical
sciences in 1951. WMO coordinates
global scientific activity and promotes
the prompt and accurate collection and
dissemination of weather and related
geophysical data and products. With a
current membership of 187 nations,
WMO is the authoritative scientific
voice on the state and behaviour of the
Earth’s atmosphere, climate and
water.

The degree of vulnerability
to a natural hazard is a
function of the magnitude of
physical exposure and
prevailing environmental
and socio-economic
conditions.

Today, thousands of highly instrumented METAR (METeorological
Aerodrome Report) stations around
the globe report hourly weather data in
a format determined by WMO to
ensure consistency. But a longer data
record is of undoubted value to the
development of catastrophe models.
To augment the detailed data collected
in recent years, an effort is currently
underway to salvage the older, historical
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data collected under less ideal circumstances. In 1995, the National Center
for Environmental Prediction (NCEP)
and the National Center for
Atmospheric Research (NCAR), in
cooperation with WMO, joined forces
to begin the Global Re-analysis
Project. The goal of the ongoing project is to re-examine and re-analyse
available historical data to ensure
consistency between observations
and to fill in spatial and temporal gaps
in the data.
Consistency, completeness and length
are all important qualities of a dataset
used for both model development and,
equally important, for model validation.
Through considerable effort, utilizing
advanced scientific methods, the
Global Re-analysis Project has created
a significantly larger, more detailed and
more consistent dataset than was
previously available. Furthermore, the
dataset reflects atmospheric conditions of the current climate

The goal should therefore be
to build a comprehensive
risk management
framework which recognizes
current and future
vulnerabilities, as well as the
compound effects of
multiple disasters within a
given region.

regime—increasingly important in the
light of growing evidence that climate
change may be causing increases in
the frequency, persistency and intensity of severe weather.
Today, meteorologists and researchers
around the world rely on qualitycontrolled meteorological data for
many purposes—from
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Cargoes and human lives are at risk from severe weather. The environment of coastal zones
is similarly at risk when oil tankers are the victims of storms at sea.

forecasting the daily weather to
modelling global climate change.
Because of the rigorous international
standards set by WMO for the measurement
and
collection
of
meteorological data, re-analysis data is
also ideally suited for modelling large
and complex systems of severe
weather that pose significant risks to
life and property.

cent; and flood for 1 per cent of all
crop losses, for a total of 93 per cent
of crop losses explained by extreme
weather events nationwide. Even
losses due to pest and disease infestations are often associated with
weather events. Of course, these
numbers vary significantly by country
and even within a country, as different
geographical regions worldwide are
subject to different hazards.

Modelling crop yields
Weather is by far the most important
variable affecting crop yield, and
weather-related perils are the main
drivers of crop losses. In the USA, for
example, drought and heat events
account for 37 per cent of all crop
losses on average; excess moisture
for another 33 per cent; hail events for
13 per cent; frost and freeze for 5 per
cent; winds and hurricanes for 4 per

Nevertheless, it is clear that there is a
real need for those concerned with
agricultural risk to understand the
potential effects that weather events
have on yields and growers’ revenues.
Access to accurate weather conditions
and forecast information has a
significant impact on both the day-today operations and planning of
agricultural risk managers. By
monitoring
the
meteorological
conditions and forecasts that affect
crop growth, agricultural risk

be leveraged to develop forecast
products and crop-yield models
designed to assess, manage and mitigate agricultural risk at high
resolution. These rely on NWP technology
and
diverse
weather
databases to produce a location- andcrop-specific assessment of the past,
present, and future growing conditions based on important crop
production parameters such as soil
moisture index, water balance, evapotranspiration, growing-degree days,
and crop-specific physiological information.
They
also
rely
on
high-resolution gridded terrain data
that capture the effects of the highly
localized micro-climates that characterize valleys, mountainous areas and
coastlines.
Extreme weather events such as severe storms inflict great economic losses and
environmental damage.

managers can better assess the likely
progress of a given crop during the
growing season. Crop progress is
affected both by the general growing
conditions and by the occurrence of
extreme weather events, some of
which may have effects that last well
beyond the current growing season.
While several sources of daily weather
information may exist at a state or
provincial level, a very limited number
of weather variables are typically
reported
at
finer
geographic
resolution.
Without
blending
information from state-of-the-art
weather radar and satellite data with
current surface observations and
severe weather reports, a detailed
assessment of weather at high
resolution cannot be created. As a
result, agricultural risk managers may
lack access to accurate weather
forecast information for a particular
crop location.

Similarly, assessing expected crop
productivity for the current growing
season is a difficult problem. The
weather during the growing season is
an important factor controlling the
success or failure of a crop. Predicting
crop productivity in mid-season
requires an understanding of the
factors that influence crop growth over
the season, a historical perspective of
past growth patterns, and both
observed and forecast weather information. The problem is complex, since
most available weather forecasts are
not specifically designed for agricultural applications. Agricultural risk
managers are forced to first assess
the meteorology and then translate
that information into terms related to
crop growth and productivity.
The same kinds of high-quality
hydrometeorological data used to
develop weather-related catastrophe
models, such as the extra-tropical
cyclone model discussed earlier, can

Risk managers can perform analyses
of the observed and forecast yield
trends that have been partitioned into
technology-driven yield trends and
weather-derived yield trends in order
to assess the real effect that weather
variability has on crop productivity.
Model output in this case may be
expressed graphically in the form of
maps that are site- and crop-specific
for the major agriculture-related

Strategic coordination,
including the exchange of
information, methodologies
and tools between experts
and institutions working on
disaster-risk management,
climate change and
development is essential for
diminishing the impacts of
natural disasters and
improving the sustainability
of development processes.
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weather variables to assess deviations
from normal conditions. These maps
are representations of current crop
conditions, as well as forecasts of crop
productivity due to upcoming weather
fluctuations.
The advantages of decoupling the
weather and technology components
of the historical yield trend become
evident when users can evaluate how
much yearly yield gains (or losses) are
derived from technology, and how
much are due to changes in weather
patterns. Furthermore, a weathercorrected yield trend allows comparing
past yield information with current and
forecast yields.
Stakeholders, including individual
growers, crop insurers, and government entities concerned with food
supply, can all benefit from such highresolution and high-quality weather
and yield forecasts. Model output can
be used to monitor agricultural risk and
crop losses throughout the growing
season and across multiple seasons. It
can be used by agricultural risk
managers to better understand
changes in global weather and cropyield trends that might affect
profitability and even the sustainability
of growers. It can be used to support
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financial/funding decisions and, if
necessary, to plan for alternative food
sources.
Conclusion
Catastrophe- and weather-risk modelling technology has evolved in many
ways since it was first introduced in
the 1980s. The collection of consistent, high-quality data—made possible
in no small measure by the work of the
WMO—has enabled the creation of
models based on numerical weather
prediction that provide risk assessment and management capabilities
never before possible. Today, these
models support proactive decisionmaking and strategic planning by a
wide range of stakeholders in both the
private and public sectors. They play
an important role in building capacity
to reduce the risk of extreme events
and to mitigate their effects when
they do occur.

Note: The quotations used on pages
11-13 of this article are taken from
F. Sperling, and F. Szekely (2005):
Disaster Risk Management in a
Changing Climate. Informal discussion paper prepared for the World
Conference on Disaster Reduction on
behalf of the Vulnerability and
Adaptation Resource Group (VARG).
Washington, D.C., USA.

There is no universal definition of
drought because it is a creeping
phenomenon with neither a distinct
start nor finish. Despite the confusion
about the concept of drought, it is
obvious that any form of drought originates from deficient rainfall. There are
three definitions of drought: meteorological, hydrological and agricultural.
Meteorological drought is principally
defined by a deficiency of precipitation
from that which is expected or
“normal” over an extended period of
time. Hydrological drought is best
defined by deficiencies in surface and
subsurface water supplies. Agricultural drought is best characterized

by a deficiency in soil moisture (a critical factor in defining crop production
potential).
The IGAD region comprises seven
countries of the Horn of Africa namely,
Djibouti, Eritrea, Ethiopia, Kenya,
Somalia, Sudan and Uganda. The
region stretches over an area of
5.2 million km2 and has a population of
160 million, 80 per cent of whom
derive their livelihood from agriculture.
More than half of the region is
classified as arid or semi-arid land
(ASALs) with 42 per cent of the region
receiving less than 350 mm of annual
rainfall (arid) and 25 per cent with
precipitation ranging between 350700 mm a year (see Figure 1).
Inadequate and unreliable rainfall is
responsible for marginal agricultural
production in the ASALs. It is reckoned
that the Horn of Africa region is highly
vulnerable to food insecurity with
more than 20 million people facing
chronic food insecurity and frequent
catastrophic famine.

Photo: FAO

Mitigating
droughtrelated
disasters in the
Greater Horn
of Africa

earthquakes, etc, drought has some
unique characteristics in that it does
not directly destroy food storage, shelter or infrastructure. Yet its impacts are
higher in many developing countries,
especially in Africa. Furthermore it
installs itself slowly and it is often difficult to detect its onset until some
major impacts such as lack of water or
food, starts to be discernible. Its
effects are cumulative.

Prepared by the Intergovernmental
Authority on Development (IGAD)
Climate Prediction and Applications
Centre (ICPAC) (formerly, the Drought
Monitoring Centre-Nairobi (DMCN))

Introduction
Drought is applied to a period in which
an unusual scarcity of rain causes a
serious
hydrological
imbalance,
whereby water supply reservoirs
empty, wells dry up and crop damage
ensues. Unlike many other natural
disasters such as cyclones, floods,

Figure 1 — Arid and marginal food producing areas of the IGAD region
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One of the climate systems that has
been linked with occurrences of
extreme climate events such as
droughts and floods in Africa is the El
Niño/Southern Oscillation (ENSO)
phenomenon. Cases of drought and
flood following each other are
common in many parts of the region
due to El Niño and La Niña linkages. It
should also be noted that droughts
are a natural component of the
climate system that are recurrent. It
should, however, be noted that El
Niño/La Niña phenomena are not the
only causes of the extreme climate
events in Africa. Drought-related
hazards are expected to increase in
the future. During the coming decade
and century, it is expected that
drought vulnerability will increase,
mainly as a result of development
pressures, population increase and
environmental degradation. The
frequency and intensity of some
extreme climate events, including
those associated with El Niño/La Niña
are changing in some parts of the
world. These will also lead to higher
vulnerability of populations and pose
serious challenges to strategies for
mitigating negative impacts.
Drought has been closely linked to
desertification (loss of biological
productivity of land). Risk of, and
vulnerability to, drought are increasing
in the region due to increasing population, changes in land-use practices,
environmental degradation, and other
socio-economic factors.

The impact of drought on the maize crop (Photo: ICPAC)

and hence reduces their buying power
of industrial products. Droughts in the
region also often lead to a lack of
adequate power, water and raw materials for agriculture-based industries;
food shortages; famine, and large
economic losses.
In the period 1980-2001, a total of
560 300 people in Africa alone were
reported to have been died from
drought. In the drought of 1983/1984
300 000 deaths were recorded in
Ethiopia alone. In southern Africa,
acute drought since 2001 has affected
20 million people. The 1993/1994
drought in Uganda resulted in famine

Impacts of drought
During droughts, low water levels in
dams often lead to rural and urban
water-supply shortages, reduced
hydro-electricity generation and
severe power rationing; loss of
employment and lowered economic
status of the people. This results in
increased poverty level of the society
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Strategies for mitigating
drought-related hazards
need to be communitybased and incorporate
traditional knowledge.

that affected more than 1.8 million
people in semi-arid and sub-humid
drylands, driving them towards
poverty. The pastoral communities of
Kenya—the Masaai, Turkana, Somalia,
etc.—lost large herds of cattle to the
1999-2001 La Niña drought. Wildlife
deaths were phenomenal, thus affecting ecotourism and the associated
revenue.
The impacts of weather and climate
extremes have severe effects on the
welfare of the communities, especially in this region where rain-fed
agriculture and hydro-electric power
form major sources of food and
energy,
respectively.
Lack
of
adequate power due to prolonged
drought often results in loss of
employment and reduction of
economic status of the people.
According to the Kenyan Central
Bureau of Statistics, for example, it
has been estimated that the direct
losses associated with the 1998-2001
La Niña related drought were about













Impacts of drought on livestock (Photo: R. Witlin/UNDPI)




16 per cent of
Domestic Product.

Kenya’s

Gross

The lifestyles of some communities
change as they are often forced to
adjust to the prevailing conditions. For
example, people and animals are
forced to migrate in search of scarce
water and food. This provokes
conflicts between different communities and also competition between
humans and animals over limited
water resources and pasture.
Electricity rationing becomes the order
of the day in areas which rely on
hydro-electric power generation. Lack
of power and raw materials lead to the
closure of some industries, dismissal
of workers, reduction in exports; and
enormous loss in foreign earnings that
are critical for emergency services.
Drought mitigation

drought monitoring, prediction; early
warning and disaster preparedness.
These require continuous monitoring
of drought indices in order to identify
its onset, intensity, cessation, duration
and spatial extent in a timely manner.
In general, improving drought early
warning capacity requires, among
others:







Supporting
and
strengthening
climate observations and scientific
networks in order to enhance scientific and technical capacities in
meteorological, hydrological and
other, related, fields;
Timely availability of data and information;
Databases for development of
drought indices;
Vulnerability assessment under
different environmental conditions;
Transfer of appropriate technology to
developing countries;




Improvement of the monitoring,
modelling, prediction and early warning capacities;
Improved understanding of the
space and time scales of drought
patterns;
Understanding of causes of drought
at local, regional and global levels;
Development of standardized products/indicators for specific uses,
including hazard assessments;
Communications, dissemination and
feedback systems;
Development of national and
regional drought and disastermanagement policies;
Factoring of climate information and
prediction services into the drought
reduction strategy and overall
management and preparedness
policies;
Availability
of
skilled
human
resources, education and awareness;
Ability to factor all drought information and drought prediction products
into drought-reduction strategies;
Need to integrate local coping
mechanisms;
Enhancement of regional/international corporation.

It is essential that early warning
systems have the capacity to detect
drought onset in its early stages. Once
a drought period has been declared,
there is a need to monitor its cumulative stress continuously, based on
changes in the intensity, rate, cessation, duration and spatial extent.

Vulnerability to drought is
expected to increase over
the coming decade as a
result of development
pressures, population
increase and environmental
degradation.

Critical elements in drought planning and mitigation are
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Latitude (°W/S)

global climate system. They also have
databases that are critical in drought risk mapping and assessment. Further,
they provide forecasts of the projected
weather expectations at various timescales. With the ability to provide El
Niño forecasts several months in
advance, it is now possible in some
locations and periods to provide an
outlook of El-Niño-related drought
impacts several seasons in advance.

Longitude (°E)

Figure 2 — Drought severity index for
October 2004 (ICPAC)

Although the occurrence of extreme
climatic events cannot be controlled, it
is possible to minimize their impacts
through proper planning and investment. Climate specialists have a better
understanding of major causative
factors, which drive seasonal rainfall
variability in the region and can issue
relevant warnings of such extremes
several months in advance. WMO and
the National Meteorological and
Hydrological Services (NMHSs) of its
Member
countries
coordinate
networks of weather stations and
satellite observation systems that
provide continuous monitoring of the

The persistent drought of the 1970s
and early 1980s led to the establishment of the Climate Prediction and
Applications Centre (ICPAC) (formally
DMCN) in 1989. The main mission of
the ICPAC is timely climate information, prediction and early warning
services for disaster management and
specific sector applications in support
of national and regional strategies
towards the eradication of poverty
through the reduction of climate- and
weather-related risks to food security,
water resources, health, etc. The
ICPAC, in collaboration with the
National Meteorological Services
(NMSs) in the region, is involved in
drought early warning activities. These
include the production of daily, 10-day,
monthly, and seasonal weather/
climate outlooks; current patterns of
climate stress; climate stress over the

previous 10 days, month and season;
cumulative drought impacts; spatial
maps of climate anomalies; past
climate extremes; risk/hazard; vulnerability/impacts mapping; capacity to use
remote-sensing indicators and other
users; specific maps/products (see
Figures 2 and 3 for sample products).
In hydropower generation, a forecast
of seasonal rains well before their
onset is needed. If hydropower generation is not over 50 per cent of
normal, then companies resort to
thermal generation to bridge the gap.
It is for this reason that ICPAC early
warning
products
disseminated
through dekadal (10-day), monthly and
seasonal bulletins have proved to be
useful in hydropower-generating
basins. In arid or semi-arid lands, rainwater-harvesting methods have also
been encouraged, as well as the
drilling of boreholes to reduce the
impact of persistent water shortages.
ICPAC monthly, and seasonal weather/
climate outlooks have proved useful in
the agricultural sector by encouraging
food storage in areas having a good
harvest. They provide guidance to
decision-makers to import food and
emergency food relief for droughtstricken areas in time, and advisories

The occurrence of extreme
climatic events cannot be
controlled, but it is possible
to minimize their impacts
through proper planning and
investment.
Figure 3— Climate stress monitoring, 2004 (ICPAC)
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It is essential to have good
drought-management
policies and to educate
communities in droughtprone areas to acquire the
adaptive capacity to live
with the inherent risks.
to farmers to plant drought tolerant/
resistant crops. Harnessing and
managing water resources is a key
element of the programmes of the
Intergovernmental
Authority
on
Development for sustainable food
production in chronically insecure
areas. In this regard, climate prediction
is essential in order to provide farmers
with reliable advisories on planting
dates and an overall outlook of the
growing season.

negative
impacts
of
drought.
Optimum use of climate information in
drought-related disaster management,
however, requires an efficient and well
integrated national/regional disastermanagement policy. In general,
improving drought early warning
capacity for the region requires,
among others: timely availability of
data and information; databases for
the development of drought indices;
improvement of monitoring, modelling, prediction and early warning
capacities; development of standardized products/indicators for specific
uses, including hazard assessments;
communications, dissemination and
feedback systems; and the development of national and regional droughtand disaster-management policies. It
is also essential to have good droughtmanagement policies and to educate
communities in drought-prone areas,
to acquire the adaptive capacity to live
with the inherent risks.

In conclusion, climate monitoring,
prediction and timely early warning of
extreme climate events are some of
the best strategies for mitigating the
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Sustainable
development,
integrated
waterresources
management
and
hydrological
variability

Prepared by the WMO Hydrology and
Water Resources Department

Introduction
Earth’s climate is a marvel of equilibrium involving a host of interactions
and processes of the atmosphere,
oceans, land surface, ice sheets and
biosphere. The climatic fluctuations
have impacts on humans in many
ways. Much of the structure of society
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is designed to handle day-to-day variability. Freshwater availability varies
from time to time and place to place.
In other words, supply and demand
are not synchronous in space and
time, which calls for certain modulating interventions. Management of
water resources essentially means
making available water for various
economic, ecologic and social activities at the time of need and according
to demand, despite the variability of
the source.
Integrated water resources
management and hydrological
variability
Integrated Water Resources Management (IWRM) is all about managing
conflicting demands and shortages
equitably, while maintaining the
sustainability of the system both
economically as well as ecologically. It
is essential for a water manager to
understand the variability of supply in
order to be able to meet the demand.
The variability is manifested both in
temporal, i.e. hourly, daily, monthly,
seasonal and annual, as well spatial
form. The sustainability of watermanagement interventions and the
economic development brought about
needs to withstand extreme hydrological situations like floods and droughts.
These extreme events have been
inflicting a heavy toll on economic
development, not only in developing
countries but also in the developed
world. The development process has
to factor all natural hazards, including
these water-related hazards, into
development planning to ensure
sustainable development.
Water-resources management is the
art and science of meeting the everincreasing demand against the variable
supplies through water resources
development interventions. Economic
viability of any water resources

Each day, millions of people,
mostly women and children
in developing countries,
must walk long distances to
get the water they need for
drinking and cooking.

development intervention is assessed
on the basis of the availability of water
resources in the past drawn from the
series of observed hydrometeorological data, including rainfall, ground
and surface water flows. Based on the
experiences of the past, decisions
about the future need to be taken. It is
the core competence of a hydrologist
to fill this gap based on patterns from
the past and project them into future,
increasingly integrating scenarios on
climate change and economic
development.
Natural and anthropogenic
influences on hydrological
processes
In its Third Assessment Report (2001),
the WMO/UNEP Intergovernmental
Panel on Climate Change (IPCC) states
that, while there were probably no
widespread changes in the frequency
or intensity of tropical storms in the
20th century, it is very likely that
precipitation in the middle to upper latitudes of the northern hemisphere has
increased by up to 10 per cent, mainly
due to extreme weather. When
assessing the resulting trend in loss of
human life and economic losses it is
important to note, however, that more
casualties of extreme weather may
simply mean that more people are
likely to be affected as a result of
population growth or concentration,
particularly in urban areas. Similarly,
greater economic losses could merely
point to greater wealth. Floods and

droughts are natural facets of this
climate variability. Studies of the past
reveal regional flooding and drought
episodes significantly more severe
and persistent than anything experienced during the last 100 years. Such
evidence, in addition to global warming concerns, indicates that there are
many reasons to believe that such
events can also occur in the future.
Hydrological processes are, among
others, a function of the geographical
setting, which, in turn, is greatly
influenced by the interaction of human
activities on these processes.
Increasing deforestation, urbanization
and concentration of human activities
in large urban centres, and modification
of the drainage characteristics due to
large development infrastructures, all
contribute to modifying the hydrological response of the basin and thereby
its hydrological yield. Those activities
can decrease infiltration, preventing
ground water recharge; increase
surface runoff and soil erosion, in turn
changing the river regimes by siltation
and pollute the water resources; and
result in more severe floods, thereby
having an impact on water-resources
management decisions.

Some of the world's largest
cities, including Beijing,
Buenos Aires, Dhaka, Lima,
and Mexico City, depend
heavily on groundwater for
their water supply. It is
unlikely that dependence on
aquifers, which take many
years to recharge, will be
sustainable. (Global
Development Research
Center)

Surface runoff
Rain

Land
River

Sea

Pollution

Flood

Runoff/floodwater
Sediment

The interaction of land and water

In the planning of water-resources
systems, decision-makers must be
mindful of the potential impacts of
both the anthropogenic and climate
changes on the availability of water
resources and avoid dangerous consequences that have degree of certainty
that is comparable with other management uncertainties.
Management of hydrological
risks in water resources
management
Water-related disasters are a consequence of the interaction of extreme
hydrometeorological events and
vulnerable human activities that may
influence such events. Sometimes,
these hydrometeorological events are
also combined with the geological
conditions or events to pose complex
natural hazard. Such hazards are tropical cyclones, storm surges, floods,

landslides and mudflows, avalanches,
and droughts.
Most water-related natural hazards also
exist in areas that afford an opportunity
for human activities. They have a large
potential to turn into disasters if development activities are pursued without
taking them into account or without
adopting prevention and mitigation
measures. It is vital to understand the
interplay between these water hazards,
the development process and poverty
in order to ascertain the way in which
current and future development planning and implementation leads to, or
has the potential to, increase the risk.
Risk due to a hydrological hazard is a
construct of exposure and vulnerability.
In order to reduce the risk one of the
three factors has to be reduced. Since
hydrological hazards are to a large
extent natural phenomena, the options
mainly lie either in reducing the exposure to the hazard or to build resilience
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Of all water on Earth, 97.5%
is saltwater, and of the
remaining 2.5% fresh water,
some 70% is frozen in the
polar icecaps. The other 30%
is mostly present as soil
moisture or lies in
underground aquifers ... less
than 1% of the world's
freshwater (or about 0.007%
of all water on Earth) is
readily accessible for direct
human use. (World Health
Organization)

the hazard or are considered to be
affected within economically acceptable limits should be taken up in these
areas.
Drought resilience policies designed to
head off the effects of drought call for
appropriate water management strategies through boosting water supplies,
introducing
water
conservation
programmes, providing irrigation,
improved efficiency in water use and
recycling. In this context irrigation
should be seen as a tool to reduce the
adverse impacts of droughts, not a
guarantee of drought proofing.
Managing
extreme
hydrological
events like floods and droughts puts
the IWRM processes under test and
closer scrutiny. Floods are known to

level generally does not suffice if the
two adjacent basins perpetually suffer
from the two extremes. Regional natural resources management, including
water, planning by inter-basin transfer
of water, takes the IWRM process
beyond the basin boundaries.
Monitoring hydrologic variability
Decisions based on limited, inadequate and poor quality data and
information could leave out certain
options and may lead to dissatisfaction
among different competing user
groups. This is significantly important
in managing extreme hydrologic situations like floods and droughts. The
extent to which a hydrological extreme
becomes a disastrous event has a lot

in the exposed communities to
withstand and recover from hazardous
events.
More often than not, anthropogenic
changes in the catchment’s area, in
form of urbanisation are influencing
the hydrological processes and accentuating the variability by say,
increasing the resulting flood peaks.
Various land-use changes like elimination of natural flood retention
capacities coupled with interference
with natural drainage conditions due
to infrastructure development may
also increase the flood hazard both in
downstream and upstream reaches.
The development activities have to be
coordinated in such a way that they do
not contribute to increase the intensity of the hazard or cause it to
spread, exposing new areas. With the
increasing population more and more
people are forced to occupy hitherto
uninhabited areas exposed to hazards.
It is important to clearly identify areas
exposed to hazards and all development authorities should be notified
through risk maps. Only those development activities that can withstand
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Deforestation exacerbates the problems faced by countries already prone to tropical
cyclones and associated flooding. In Haiti, which suffered severe flooding in 2004, wood is
the basic cooking fuel.

foster solidarity among neighbourhoods. Water stress conditions
created by the extreme drought situations need to be addressed through a
deficit sharing mechanism for the
success of the IWRM process.
Management of resources at the basin

to do with the planning, early warning,
protective measure taken and the
resilience of the society, i.e. the ability
of the community to withstand and
recover from the event. National
strategies for sustainable development must include provisions for

are responsible for providing warnings
of extreme hydro-meteorological
events such as tropical cyclones and
associated natural phenomena within
their own territory.

Floodplain mapping can help avoid some of the damage caused by flooding. (Photo:
International Committee of the Red Cross)

disaster reduction and mitigation
through integrated planning, early
warning and emergency response.
Reducing the risk of water-related
hazards means, on the one hand,
developing our capacity to monitor
and predict their magnitude, duration,
timing and location, and on the
other, assessing and reducing our
vulnerability to them. Local hydrological
and meteorological data are the basis
for risk assessment, building effective
standards, planning controls and other
regulations that ensure that the
infrastructure can provide for safety of
the users, the occupants and ensure
continuity in economic activities.
Forecasting and warning for
preparedness and emergency
response
An efficient early warning system delivers dependably accurate information

on the likely events in a timely manner
for preparation and response to the
situation. To do that, it must have:
advance, accurate and detailed information of dangerous conditions, a
rapid and dependable distribution
system for forecasts, advisories and
warnings to all interested parties, and a
prompt and effective response to
warnings from both government and
public.
Satellites, weather radar and computers are now making short work of
monitoring tropical cyclones around
the globe from the early stages of their
formation. The World Meteorological
Organization has formally designated
six Regional Centres around the world,
which carry out tropical cyclone analysis, tracking and forecasting. Getting
the message to where it counts
demands an extensive distribution
system. The regional centres in turn
advise National Meteorological and
Hydrological Services (NMHSs), which

In case of droughts early warning
systems can reduce adverse impacts
by providing timely information about
the onset of drought and play an
important role in building a safety
culture through preparedness and
adapting
modifications
in
the
economic activities. Early warning
systems equipped with the capacity
to detect the early emergence of rainfall deficiencies and appropriately
interpreted in terms of its economic,
social and environmental impacts and
adequately disseminated to the end
users can help take preventive steps
that could reduce the adverse
impacts.
Various WMO programmes monitor
extreme climate events associated
with drought, such as the El Niño.
Monitoring centres in Africa and China
and the Global Information and Early
Warning System on Food and
Agriculture (GIEWS) provide weather
advisories and one to three-month
climate summaries. Among other
African early warning systems, the
Southern
Africa
Development
Community (SADC) monitors the crop
and food situation in the region and
issues alerts during periods of
impending crisis. Such networks can
be the backbone of drought
contingency planning.

Every year, worldwide,
floods are the most common
and the most damaging of
natural disasters.
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good and funded by the state so that it
is equally available to all sections of
the society taking part in IWRM and
other development processes.

Bangladesh is frequently affected by flooding. The population has learned to adapt and to
take appropriate measures—life goes on! (Photo: E. Al-Majed)

Conclusions
Sustainable development of water
resources infrastructure, the safety of
the intervention and its economic
impact and hence the viability call for
understanding, assessing and projecting the future hydrological variability.
The confidence in the future projections is directly proportional to the
quality of assessment of the past
experiences, the length of the
observed data, and the ability to factor
scenarios on climate change and
economic development into water
resources assessment.
A participatory approach in all decisionmaking is the founding stone of
IWRM. For the participation to be logical and meaningful it has to be among
the informed groups based on appro-
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priate data, information and knowledge about the water resources
availability, a transparent process of
their evaluation so that alternative
options could be developed and evaluated and so create an atmosphere
conducive for negotiations among
users and planners.
Managing
extreme
hydrological
events through building resilience
based on trends analysis in frequency
and magnitude of such events, being
prepared for them, providing forecasts and taking emergency response
measures, call for freely available data
and information for the active participation of all stakeholders.
Data and information on hydrological
variability and trends need to be made
available to all stakeholders as a public

Interview with
Dr Tillmann
Mohr

Dr Tillmann Mohr (Photo: Studio Smith)

became a member of many expert and
working groups of the European Space
Research Organization/European Space
Agency (ESA) dealing with meteorological and technical details of the
METEOSAT Programme. METEOSAT
was launched in November 1977 and
was the first geostationary satellite to
carry a water vapour channel. From
1983 to 1986, Dr Mohr chaired the ESA
Programme Board, which guided the
transition from the first experimental
satellites (METEOSAT-1, -2, -3) to the
operational programme (METEOSAT-4,
-5, -6). The European Organisation for
the Exploitation of Meteorological
Satellites (EUMETSAT) subsequently
came into existence on 19 June 1986.
Tillmann Mohr was President of the
German Weather Service and
Permanent
Representative
of
Germany with WMO from 1992 until
1994, when he became DirectorGeneral of EUMETSAT. He retired on
31 July 2004. He is the author of
39 publications, mainly in the areas of
space policy, satellite meteorology,
weather forecasting and global observing systems. His most recent
publication was “The role of satellites
in WMO programmes in the 2010s”
(WMO/TD No. 1177), which he wrote
together with Ghassem Asrar, then
Associate Administrator for Earth
Science of the US National Aeronautics and Space Administration, and
Gregory Withee, Assistant Administrator of the US National Oceanic and
Atmospheric Administration/National
Environmental Satellite, Data, and
Information Service. He is currently
Special Adviser to the SecretaryGeneral of WMO on Satellite Matters.

Tillmann Mohr was born in Germany
on 3 January 1940. As a young man,
his predilection was history: meteorology came about almost by accident.
He graduated from the University of
Frankfurt in 1965 with a diploma in
meteorology. He then joined the
German Weather Service (Deutscher
Wetterdienst) in Offenbach. In 1968,
he spent six months at the Typhoon
Research Laboratory at the Meteorological Research Institute of the Japan
Meteorological Agency in Tokyo. Here,
he had the opportunity to study the
transition of tropical storms into extratropical systems, a subject that
formed the basis for his Ph.D. in 1970.

Tell us something about your work
in the international field.

The first operational meteorological
satellite (ESSA-2) was launched by the
USA on 28 February 1966. Dr Mohr

My links with WMO go back to 1970
when I became a member of the CBS
Working Group on the GOS (WGGOS).

I was elected chairman in 1975 and
was subsequently a member of various
other groups. As well as ESA and
WMO, there were the international
groupings in Earth observations, the
Committee on Earth Observation
Satellites (CEOS) and the Coordination
Group on Meteorological Satellites
(CGMS). In both committees I tried to
push the satellite community further
ahead. Very specifically in CEOS, where
I was chairman in 1999 and chairman of
the Strategy Implementation Team
from 2001 to 2003, I strongly supported
and helped shape the idea of the
Integrated Global Observation Strategy
(IGOS). This led to the first Earth
Observation Summit in Washington,
DC, in 2003 and the Global Earth
Observation (GEO) process, which is
aiming at a Global Earth Observation
System of Systems (GEOSS).
At Thirteenth World Meteorological
Congress (1999), I persuaded the
President of WMO, Dr John Zillman,
and some other heads of delegation of
certain WMO Members to establish the
Consultative Meetings on High Level
Policy on Satellite Matters. These meetings provide a forum for senior WMO
officials and officers, such as the
Secretary-General and the President, for
discussions with the heads of the

Shortly after the first
geostationary satellite was
launched in 1967, I asked
Prof. Verner Suomi about the
possibility of vertically
sounding the atmosphere
from geostationary orbit. He
replied: “Young man, when
you can do imagery from
geostationary orbit, you can
also do soundings!”
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How do you see the future of
meteorology and WMO? What are
the challenges and what
contributions does satellite
meteorology make towards
meeting those challenges?
I see a bright future for meteorology
and WMO. When one looks at the
areas of society to which meteorology
is already contributing and might serve
in the future, my opinion is easily
understood. The most stringent socioeconomic areas to be serviced are
identified in the Framework Document
agreed by 51 governments at the
Second Earth Observation Summit:
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Reducing loss of life and property
from natural and human-induced
disasters;



Understanding environmental factors
affecting human health and wellbeing;



Improving management of energy
resources;



Improving weather information,
forecasting, and warning;



Improving the management and
protection of terrestrial, coastal, and
marine ecosystems;



Supporting sustainable agriculture
and combating desertification; and



Understanding, monitoring
conserving biodiversity.

and

Globally, these benefits will be realized
by a broad range of user communities,
including:


National, regional, and local decisionmakers;



Relevant international organizations
responsible for the implementation
of international conventions;



Business, industry, and service
sectors;



Scientists and educators; and



The general public.

Meteorology will be able to contribute
significantly to all those areas, either

because it is and will continue to be
the main contributor or will be
substantially involved. Of course,
WMO will have to shape its
programmes to the needs in these
areas so that its Members can participate actively in achieving the benefits.

The Global Earth Observation
System of Systems (GEOSS) will
occupy a prominent place in the
future of meteorology. What about
the role of WMO?
WMO was an active player in the
Global Earth Observation (GEO)
process, which it was able to assist
and shape. With its two major global
observing systems, the Global
Observing System of the World
Weather Watch (WWW) and the
Global Atmosphere Watch, and the
other operational parts of the WWW,
such as the major data-processing
centres, WMO is in a unique position

New Year’s reception on 7 January 2004 with the President of Germany, Johannes Rau
(Photo: von Lingen)

Image: EUMETSAT

operational and research- and-development (R&D) space agencies in the field
of Earth observations in support of
WMO programmes. The Consultative
Meetings soon identified the need for
a WMO Space Programme and some
Members supported actively the establishment of the Programme during
Fourteenth World Meteorological
Congress in 2003. The space agencies
also agreed to help the Programme by
making voluntary financial contributions
or by seconding people into the
Programme office.

“weather”, “climate” and “water” are
featured. The future of WMO will
depend on whether it will be able to
widen its remit even further to
demonstrate that it is ready to deal
with the full Earth system.

In what specific ways can the
National Meteorological and
Hydrological Services of
developing countries be helped?

Kourou, French Guyana, 28 August 2001: launch of MSG-1 (Photo: ESA-CNES-AEROSPACE)

to guide and contribute to the GEO
process, which will ultimately lead to
the Global Earth Observation System
of Systems (GEOSS). WMO and the
National
Meteorological
and
Hydrological Services (NMHSs) of its
Members can help implement the
GEOSS. This means, of course, that
the NMHSs must be ready to expand
and provide not only traditional services to the usual user community, but
also environmental and related services and advice to a much larger
community. By expanding their numerical forecast models into Earth
simulation models, they will be able to
achieve this. WMO has to assist its
developing Members upgrade their
NMHSs so that they may play their
relevant national role effectively.

trum, enabling the remote-sensing of
the entire Earth system. It will deliver
an unprecedented stream of highly
accurate data with high spatial and
spectral resolution within minutes.
With their large onboard processing
capabilities of the satellites, the
special ground facilities and the rapid
dissemination—within seconds—to
everyone in all parts of the globe,
satellites will revolutionize the knowledge of our Earth system. We will
have at our disposal, within minutes,
the full knowledge of its current physical and chemical status, as well as
forecasts of the future status, such as
weather or air-pollution forecasts,
running from hours to two to three
weeks, or a climate forecast covering
the next month to a year.

If one looks at the GEOSS, it is obvious that satellites will play a major role
and not only in meteorology. The
future satellite systems will be able to
deliver observations which will cover
the full range of the frequency spec-

I believe that WMO has to grow and
adapt to those visions. This is already
happening to some extent as
demonstrated in the slogan of WMO
as it appears on WMO stationery and
publications, where the three items

We know that there exist large gaps
between the capacities of NMHSs in
developed and developing countries.
These gaps will be closed only when
developing countries are able to
change into developed ones, an
excellent example being China and
some other Asian countries. It will be
difficult to develop a NMHS in a
country, which does not move ahead.
Of course, WMO will have to assist in
every way possible. There are good
examples WMO can follow, like the
Preparation
for the Use of
METEOSAT Second Generation in
Africa (PUMA) project, launched by
EUMETSAT and financed by the
European Union. Here, a mechanism
was found by which all African
NMHSs will be equipped with a
satellite receiving station and a
processing facility by the end of
September 2005 for acquiring the

The first operational
meteorological satellite was
launched into a Sunsynchronous orbit on
28 February 1966. As soon as
I saw the images it
transmitted, I was
convinced that the future of
observing our planet Earth
would rest with satellites.
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GEOSS promises to make
peoples and economies
around the globe healthier,
safer and better equipped to
manage basic daily needs. It
will provide the science on
which sound policy- and
decision-making must be
built.

most advanced geostationary satellite
data from EUMETSAT´s METEOSAT
Second Generation satellite MSG-1
(now called METEOSAT-8) and will be
able to create and deliver the most
appropriate information and services
for their customers.

You retired from professional life in
July 2004. What are some of your
current activities and future plans?
Since I have many interests outside
meteorology, there is a need, clearly,
to concentrate on a few. History will
be one: all periods of history fascinate
me. The study of history is so important because it explains the present,
explains why people do certain things.
On the other hand, I still have an interest in satellites and in the GEOSS
initiative. In this respect, I was glad to
accept the invitation by the SecretaryGeneral of WMO to act as his Special
Adviser on Satellite Matters. I am sure
that I will be able to make useful
contributions in the years to come.

among space agencies to test new
instruments for use on board geostationary satellites. This possibility exists
for polar-orbiting spacecraft in the
form of the R&D satellite missions.
Until now, the testing of a new instrument in geostationary orbit has been a
long, heavy, time-consuming and
expensive process, because it was
done on board operational spacecraft.
The specifications for an operational
satellite system have to be very stringent as the whole system, including
the instruments to be tested, are
intended to last 7-10 years and not just
1-3 years. This means that the costs
are very high. With the laboratory
approach, we can make use of smaller
satellites, which are less expensive,
and each agency may participate in a
different way—in providing only the
instrument, or in the satellite bus, in
the launch, or in the ground segment,
or in disseminating the information to
users. What we are working on right
now is getting the commitment of the
space agencies to the process.

Polar Year 2007/2008. Generally speaking, my role of adviser is one of
participating, assisting, reviewing documents (but not writing them!) and, of
course, advising! I mention these two
important projects but the SecretaryGeneral may ask for my advice on any
number of relevant subjects.

Finally, what advice would you
give to a young person wishing to
become a meteorologist?
I would advise that person: “Aim for a
solid basis in whatever specialized
field of meteorology you selected
during your university studies. If at all
possible, study at postgraduate level
in an institution abroad and master, to
an excellent level, at least one foreign
language. And widen your remit during
the first years of your career to obtain
a broad view and be ready to meet the
challenges of change.”

The other project is the Scientific
Steering Group for the International

What does your role of Special
Adviser entail?
At the moment, there are two particular projects. One is the International
Geostationary Laboratory. Basically,
the idea is to form a partnership
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Signature of the Joint Transition Agreement with the USA on 7 June 2002 with Vice-Admiral
Conrad C. Lautenbacher, Jr, NOAA Administrator (Photo: Studio Smith)

In the news

and bromine, which can cause ozone
depletion. If the Arctic stratosphere
remains cold during March, large
ozone loss is expected to take place as
sunlight returns to northern latitudes.
This could lead to increased levels of
ultraviolet radiation in inhabited areas
in the northern part of Europe.
Overall, a decrease in total ozone in
the Arctic region has been observed
since 1980, although there is considerable year-to-year variation in the
observed values.
The Arctic ozonesonde network is part
of WMO’s Global Atmosphere Watch.

An ozonesonde is launched from Ny
Alesund, Spitzbergen, to measure the state
of the ozone layer in the Arctic.
(Photo: T. Seiler, Alfred Wegener Institute for
Polar and Marine Research)

Arctic ozone
Temperatures in the ozone layer are
the lowest for 50 years and have been
consistently low since late November
2004, with unprecedented large areas
of polar stratospheric cloud (PSC)
present at altitudes around 20 km. A
minor warming took place at the end
of February and, overall, the dynamical
activity connected with the warming
was decreasing. The warming ended
the period of record PSC extent, but in
the second week of March, smaller
areas of PSC conditions were still
present in parts of the vortex and the
conditions were still considerably
colder than average. The average PSC
extent during this winter was already
25 per cent larger than during any
winter since regular observations
started about 40 years ago. Due to
ongoing PSC activity this value will
grow further.
The use of chlorofluorocarbons and
halons has led to an increase in the
atmospheric concentration of chlorine

Floating robots observe the ocean
The international Argo Programme
began in 2000 with the aim of establishing a global array of 3 000 robotic
instruments known as Argo floats to
observe the temperature and salinity
of the oceans. The half-way point was
reached recently with 1 500 floats
operating in the Atlantic, Indian, Pacific
and Southern Oceans (1 664 on
9 March 2005).

Argo provides a new source of data
from the top 2 km of the ocean. Its
fleet of robotic floats spend most of
their life at depth and surface regularly to make the temperature and
salinity profile measurements (55 000
profiles per year). The data are valuable contributions to climate and
ocean research and for operational
weather and climate centres around
the world. The floats are contributed
by many countries but all data are
freely available.
The Argo Programme is a key international project endorsed by WMO and
the Intergovernmental Oceanographic
Commission of UNESCO. Argo is a
major contributor to the Climate
Variability and Predictability Experiment project of the World Climate
Research Programme and to the
Global Ocean Data Assimilation
Experiment (GODAE). The Argo array
is part of the Global Climate Observing
System/Global Ocean Observing
System (GCOS/GOOS)
An eye on the air
The four instruments on board the
Aura spacecraft of the US National
Aeronautics and Space Administration
are providing the first daily, direct
global measurements of low-level
ozone and other pollutants affecting air
quality. Aura will help scientists monitor global air-pollution production and
long-range transport with unprecedented spatial resolution. These
measurements offer new insights into
how climate changes influence the
recovery of the Earth's protective
stratospheric ozone layer.

An Argo float (Photo: Argo)

Winds can transport pollution thousand of miles from source. Smoke
from a remote forest fire, for example,
can have a measurable impact on the
air quality in a distant city. The instruments aboard Aura can see these
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connections from space in a way that
cannot be done from the ground.

some aspects of the model do not
exactly match the Catarina event.

Aura is the third major Earth Observing
System satellite (after Terra and Aqua).

Debate continues as to the true nature
of this system and why it should have
developed in a region where no hurricane activity has been observed in the
past. However, one thing is certain:
Catarina is set to become one of the
most intensely studied system in
history.

First hurricane in the South
Atlantic
Until recently, only two tropical
cyclones had ever been noted in the
South Atlantic Basin, and no hurricanes. The atmosphere does not
provide enough spin near the surface
to get them started and winds higher
in the atmosphere tend to head off any
that do make a start. However, in the
last week of March 2004, a circulation
centre well off the coast of southern
Brazil developed tropical cyclone characteristics and continued to intensify
as it moved westward. The system
developed an eye on 26 March, before
making landfall late the next day.
The US National Hurricane Center in
Miami estimated that the storm was a
full-fledged, Category I hurricane with
central winds of 121-129 km/h. On the
other hand, Brazilian scientists estimated top winds of 80-90 km/h, far
below the threshold of a hurricane.
Estimated wind speeds are based on
satellite data only.
The system came ashore in the
Brazilian state of Santa Catarina, causing much damage to property and
some loss of life. The Brazilian meteorologists dubbed it Catarina.
According to climate change scientists
at the UK Met Office's Hadley Centre
for Climate Prediction and Research,
their climate model shows that, in a
world made warmer by increased
levels of greenhouse gases, the South
Atlantic is an area to watch.
Nevertheless, the signal is not clear, as
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Source: NASA and the Met Office, UK

Warm temperatures recorded in
2004

suggests that conditions are now
favourable for locust breeding in North
Africa during the northern spring
period, which might bring more locust
swarms into West Africa in the rainy
season. It is important to develop clear
guidelines on the exact nature of the
meteorological products that are
needed to assist in the effective
control of the pest. WMO and FAO are
planning guidance material and workshops on locust monitoring for
National Meteorological Services and
National Locust Control Centres.
In several countries, locusts and drought
obliterated agricultural production. Crop
assessments indicate a food deficit of
187 000 tonnes. Insufficient rainfall also
hampered production. In addition, the
locusts and drought have damaged the
rangelands vital to cattle which are
essential to people's livelihoods.
Natural disaster prevention and
preparedness

Image: University of Michigan

The year 2004 was the fourth hottest
ever recorded and the past decade
was the warmest since measurements began in 1861. It came just
below 2003, 2002 and 1998, with the
average world temperature exceeding
by 0.44° C the 14° for the 30 years
1961-1990. October 2004 was the
warmest October on record. In the
northern hemisphere, the mean
temperature was 14.60°and in the
southern hemisphere 14.27°.
Locusts
The desert locust plague in 2004—the
worst in 15 years—highlighted the
threat to the food security of affected
countries, especially in the developing
world. Analysis of the current situation

The year 2004 saw a series of major
disasters, ranging from one of the
most devastating tropical cyclone
seasons ever in the North Atlantic and
western North Pacific Oceans, to
severe flooding in East and South-East
Asia, and culminating in the Indian
Ocean tsunami of 26 December.
WMO is promoting a culture of proactive disaster prevention and
preparedness, based on risk assessment and management. Hence the
need to establish and strengthen early
warning
systems.
Resources
deployed for the provision of meteorological and hydrological warning
systems should be regarded as an
investment in view of the benefits to
be derived from them.

Book
reviews
Water Development and Poverty
Reduction
I.H. Olcay Ünver, Rajiv K. Gupta and
Aysegül Kibarogammalu (Eds), Kluwer
Academic Publishers, 2003, 320 pp.
The 21 authors of this book are
experts in water-management projects
in integrated social-economic programmes aimed directly at poverty
reduction in different regions of the
developing world. The book’s four
parts offer an interdisciplinary
approach to many issues that (may)
contribute to the relationship between
water and poverty. (The word “may” is
added by the reviewer, for reasons
indicated below.)
Part I includes articles on the conceptual and methodological issues
concerning poverty reduction through
water-resources development. It also
offers an analysis of quantitative
measurements of poverty reduction,
including some approaches for creating a Water Poverty Index.

One of the UN Millennium Development
Goals is to reduce by half the proportion of
people without sustainable access to safe
drinking water. (Photo: ICRC/Horvath,
Sándor)

Part II considers institutional frameworks for the management of water
and poverty reduction. Topics range
from community-based decisionmaking to international leadership.
Part III encompasses discussions on
participatory irrigation management
and privatization of urban water
supplies and sewerage and the link to
poverty.
Part IV contains case-studies from
India, Jordan and Turkey.
The book contains an introduction by
and a conclusion by the three editors.
The introduction gives a summary of
the 14 chapters and comments on
each of them. It defines first the term
“poverty” in general, according to the
UNDP, which defines the Human
Poverty Index as “the percentage of
population lacking access to safe
water”. The basic problem is the
inefficient management of drinkingwater supply, sanitation and irrigation
infrastructure, politicization and power
rivalry in water allocation, all of which
further exacerbate the conditions of
the poor. It stresses the issue of
privatization and commercialization in
urban water and sewage services,
leading to water shortage for the poor,
who face constantly increasing water
bills. In general there are, at different
national levels, various strategies of
water management to reduce the
incidence of poverty, ranging from
interbasin transfer by impounding
water in large projects, integration of
water-based
development
with
sustainable human development, to
community-based small-scale water
projects and intersectoral water
allocation and water pricing, which
could lead towards poverty reduction.
These are the main questions of the
different chapters treated by the
authors who are from both industrial
and developing countries.

Despite recent
improvements in
water
management,
approximately
1.4 billion people
lack adequate
water and about
3 billion people lack adequate
sanitation services. It is commonly
acknowledged that these and
other water problems affect the
poor adversely in terms of their
livelihoods, their health, and their
vulnerability to water-related
natural disasters.
(Quote from the back cover)

Obviously, the answers to these questions depend on the experience of the
authors, on the results they aim to
achieve and, in many cases, on the
interests they represent.
A book of 320 pages could not cover
both problems: the existence of water
sources for human needs and their
management in all circumstances of
nature and conditions of life and the
origins of poverty of communities at all
levels—local, national, regional and
continental. It appears that the authors
cover only situations in which water
conditions influence directly the origin
and development of poverty in those
parts of the world in which the authors
may have experience. This means that
the conclusions can cover only those
parts—water-management systems or
conditions of life of the civil society—
that the authors know.
Unfortunately, when reading the
conclusions, the reviewer had the
impression that the editors consider
their application to be largely universal.
Nevertheless, it should be noted, that
several of the chapters, in particular
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Chapter 9, are quite critical about existing or newly installed waterdistribution systems, whether for irrigation or urban water and sewerage.
The commercialization and privatization of such systems are given special
attention, which in sustainable development are very important. As noted
elsewhere “private sector participation”,
a
commonly
proposed
economic measure, has been taken by
many environmentalists and antiglobalization activists as a euphemism for
privatization. Valuation of water and its
perceived consequences have accordingly proved to be extremely
controversial.
This is noticed in connection with the
many large multinational events
observed lately, such as the three
triennial World Water Forums in 1997,
2000 and 2003, of which the latter two
were each attended by more than
5 000 participants. Equally numerous
have been initiatives such as the
Global Water Partnership, the World
Water Council, the World Water
Assessment Programme, and many
others. The purposes of many, if not
all, of the above events and initiatives
are to some extent also incorporated
in this book. Unfortunately, it is sometimes difficult to identify the ultimate
goal of these endeavours.
As a last small but important footnote
for the authors, editors and publisher
of the book is the lack of explanations
of sometimes complicated and
uncommon
abbreviations
and
acronyms.
J. Nĕmec
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Meteorologia. Climatologia.
Cambiamenti di Clima.
Storia della Meteorologia nel sec.
XX in tre saggi.
(Meteorology. Climatology. Climate
changes. The Story of Meteorology in
the 20th century in three parts).
Istituto Nazionale di Geofisica e
Vulcanologia (I-00143 Rome, Via di
Vigna Murata 605) (in Italian).
72 pages.
This
work
makes up for
the dearth of
publications
summarizing
studies made
after 1955.
The
main
body of the
work
is
preceded by
a historical
overview of meteorology, a descriptive
bibliography and a presentation of
some topics of study which may be of
interest to science historians.
The first chapter keeps to essentials,
omitting any mention of research
areas of recognized importance such
as teleconnections but, nevertheless
provides, little known and highly illuminating information on the political use
of meteorology.
The chapter on climatology is apparently the first attempt to put this
discipline into a historical perspective.
Although of undeniable interest, it may
seem overly influenced by the author's
opinion that there should be a detailed
meteorological description of the area
that is understandable to the layman.
Thus, there are places where the mean
and minimum winter temperatures are
higher than those observed on the
Riviera but which are rather frequently
exposed to strong, relatively cold
winds. But this should be expressed in

words—only a specialist can interpret
meteorological statistics in order to
deduce this kind of information.
The history of the study of climate
changes is, however, partial, since the
author writes at length about initiatives
which have now been almost forgotten, such as the efforts made in the
past to collect information on climate
fluctuations, the reprinting by G.
Hellmann (1854-1939) of the most
relevant writings and the first instrumental data, the surveys led by WMO
and the classification of various forms
of climate change covered in the publication Climate Change (WMO-No.
195, TN No. 79; 1966 (out of print)).
Although the author makes a rather
artificial attempt at defining national
schools to give some order to
disparate information, the choice does
seem quite reasonable and interesting
to the reader.
A comparison shows that the bibliography is almost complementary to that
given in the work by J.R. Fleming, the
current president of the International
Commission
on
History
of
Meteorology of the International Union
of the History and Philosophy of
Science,
entitled
Historical
Perspectives on Climate Change
(Oxford University Press, 1998).
The pages covering research after
1975 suffer a little from the author's
conviction that most of the ideas to be
taken into account are described in
The physical basis of climate and
climate modelling (GARP Publ. Series,
No. 16, 1975, Appendix 2.1) and that
the results of analyses of ice cores
taken from Greenland after 1997 are
their experimental confirmation.
The author also highlights WMO’s
programmes and scientific publications which seem to him to be
insufficiently known and cited.

Moreover, on the basis of rather questionable indications, he implies that
WMO may have entrusted the IPCC
with studies closely linked to social
and political considerations in order to
be able to devote itself to research
that is free of such concerns.
The sections on Italy are more
detailed, occupying almost a quarter of
the book.
Certain passages give the impression
that the author has not gone much
beyond rudimentary studies of mathematics and physics.

New books
received
Atmospheric Turbulence and
Mesoscale Meteorology
E. Fedorovich, R.
Rotunno and B.
Stevens (Eds.).
Cambridge University
Press (2004). x + 280
pages. ISBN 0-52183588-7 (h/b),
Price: £70/US$ 120.

One serious omission is that of an
index of names.
V. Cantú

The Interaction of Ocean Waves
and Wind
By P. Jansen.
Cambridge University
Press (2004). viii + 300
pages. ISBN 0-52146540-0 (h/b). Price:
£70/US$ 120.

Particulate Matter Science for
Policy Makers—A NARSTO
Assessment
P. McMurry, M.
Shepherd and J.
Vickery (Eds.).
Cambridge University
Press (2004). xxxi +
510 pages. ISBN 0521-84287-5 (h/b).
Price: £100/US$ 150.
Impacts of a Warming Arctic—
Arctic Climate Impact Assessment
Cambridge University
Press (2004). 140
pages; numerous
illustrations. ISBN 0521-61778-2 (p/b).
Price: £19.99/US$
29.99.

Hydrogeology of the Oceanic
Lithosphere
E. Davis and H.
Elderfield (Eds).
Cambridge University
Press (2004). xx + 706
pages; + CD-ROM.
ISBN 0-521-81929-6
(h/b). Price: £95/
US$ 170.

Earth System Analysis for
Sustainability
H.J. Schellnhuber, P.J.
Crutzen, W.C. Clark,
M. Claussen and H.
Held. The MIT Press,
London (2004). xiv +
454 pages. ISBN 0262-19513-5. Price:
£24.95
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Visits of the
SecretaryGeneral
The Secretary-General, Mr Michel
Jarraud, recently made official visits to
a number of Member countries as
briefly reported below. He wishes to
place on record his gratitude to those
Members for the kindness and hospitality extended to him.
Switzerland
The Secretary-General met with officials of the Swiss Meteorological
Service (MeteoSwiss) on 14 and 15
October 2004, in particular the Director
and Permanent Representative of
Switzerland with WMO, Mr Daniel
Keuerleber-Burk, who is also acting
president of Regional Association VI
(Europe). They had extensive discussions on strengthening the cooperation
between Switzerland and WMO,
support to WMO’s programmes and
activities and international cooperation.
World Summit on Globalization and
Development
The Secretary-General visited Monaco
from 27 to 29 October 2004, to participate in the World Summit on
Globalization
and
Development.
Mr Jarraud presented the keynote
lecture “Climate and food security” to
the high-level session on “Climate
change, food industry and food security: a major challenge”. He took the
opportunity to meet with dignitaries
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from several Member countries, in
order to discuss the contributions of
WMO and National Meteorological and
Hydrological Services) to sustainable
development.
UN Chief Executive Board—2004
Second Regular Session
The Secretary-General participated in this
session in New York, USA, from 28 to
30 October 2004. The session considered items related to the 2005 Review
of the Millennium Declaration—
Response of the UN system: information
technology—coordinating the policy
advice provided to countries and
strengthening knowledge management
within the system; financing for development, and follow-up to the World
Summit on Sustainable Development.
The Meeting also discussed staff and
management issues. A development
agenda at country level was the subject
of thorough discussions at a retreat
organized as part of the session.
Intergovernmental Panel on
Climate Change (IPCC)—
22nd session
The Secretary-General visited New
Delhi, India, on 9 November 2004
to address the 22nd session of the
(IPCC). He spoke on the need to
strengthen observation capabilities
of National Meteorological and
Hydrological Services, especially in
developing countries and over the
oceans, to improve detection and
monitoring of climate change.

The Secretary-General with the VicePresident of Zambia, HE Mr Lupando
Mwape

Mwape; the Hon. Chance Kabanghe,
Deputy Minister of Agriculture and Cooperatives; and Ambassador Bob M.
Samakai, Permanent Secretary of the
Ministry of Communications and
Transport. They exchanged views on the
development of the Meteorological
Department, regional cooperation and
strengthening of the relationship
between Zambia and WMO.
Mr Jarraud visited the Meteorological
Department and had discussions with
the Director and Permanent Representative of Zambia with WMO, Mr
Maurice Muchinda, on cooperation
issues and the role of the National
Meteorological Service in sustainable
development. He also met with the
Resident Representative of UNDP and
representatives of the European Union,
the UN Food and Agriculture Organization, and regional institutions,
including the Common Market for
Eastern and Southern Africa.

Zambia
Malawi
The Secretary-General visited Zambia
from 10 to 12 November 2004 and held
discussions with several senior government officials. In particular, he met with
the Vice-President, HE Mr Lupando

The Secretary-General visited Malawi
from 13 to 16 November 2004. He held
discussions with several senior government officials. In particular, he met

Mr Jarraud with Mr Donald R. Kamdonyo,
Permanent Representative of Malawi with
WMO

Presentation of the 49th IMO Prize to Prof. Machenhauer (centre) with (from right to left), Dr
A. Bedritsky, President of WMO; Mr Jarraud, Secretary-General; Dr Flemming Hansen,
Danish Minister of Transportation; and Dr Peter Aakjaer, Permanent Representative of
Denmark with WMO

with the Vice-President, HE Dr Cassim
Chilumbha; the Hon. Henry Mussa,
Minister of Transport and Public Works;
and Mr Francis B. Chinsinga, Secretary
for Transport and Public Works. They
exchanged views on the development
of the Meteorological Services,
regional cooperation and strengthening
of the relationship between Malawi
and WMO.

Meteorological Organization (IMO)
Prize to Prof. Bennert Machenhauer.
The President of WMO, Dr Alexander
Bedritsky, and Mr Jarraud addressed
the ceremony. Dr Peter Aakjaer,
Director General of the Danish Meteorological Institute and Permanent
Representative of Denmark with
WMO, gave a welcoming address.

Mr Jarraud visited the Meteorological
Services and had discussions with the
Director and Permanent Representative of Malawi with WMO, Mr
Donald R. Kamdonyo, on the development of meteorological services, the
economic benefits of meteorology and
hydrology and poverty alleviation. The
Secretary-General also met with the
Resident Representative of UNDP in
Malawi.

Seventh Technical Conference on
Management for Development of
NMSs in Africa

Forty-ninth IMO Prize
The Secretary-General visited Copenhagen, Denmark, on 18 and 19
November 2004 for the presentation of
the prestigious 49th International

The Secretary-General visited Congo
on the occasion of the Seventh
Technical Conference on Management
for Development of NMSs in Africa,
held in Brazzaville from 22 to 25
November
2004.
Mr
Jarraud
addressed the opening ceremony in
the presence of HE Mr Isidore
Mvouba, Minister of State in charge of
Coordination of Government Actions
and Minister of Transport and
Privatization.
The Secretary-General gave a keynote
presentation entitled “Contribution to

the socio-economic development of
Africa through poverty reduction: the
role of the NMHSs”, illustrating also
the role of meteorology in natural
disaster reduction and mitigationand
protection of the environment. He also
outlined the future challenges to
NMHSs. Mr Jarraud had discussions
with the Permanent Representative of
Congo, Mr Pierre Ondongo, and the
other permanent representatives
attending the Technical Conference on

The Secretary-General with HE Mr Isidore
Mvouba, Minister of State in charge of
Coordination of Government Actions and
Minister of Transport and Privatization of
Congo
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the contributions of WMO and the
NMHSs to sustainable development.

Buenos Aires and in Geneva, of the
WMO Annual Statement on the Status
of the Global Climate in 2004.

Group on Earth Observations—fifth
session (GEO-5)

Mr Jarraud met with authorities of the
Air Force, with the Acting Director of
International Organizations, Ms María
S. Pataro, and with representatives of
regional and national meteorological
and hydrological agencies. He also
visited the National Meteorological
Service and had discussions with the
Permanent
Representative
of
Argentina with WMO, Commodore
Miguel A. Rabiolo, Third VicePresident of WMO, on strengthening
cooperation and Argentina’s support to
WMO programmes and activities.

The Secretary-General participated in
GEO-5 in Ottawa, Canada, 29-30
November 2004. The meeting considered the location of the Secretariat of
the future Global Earth Observing
System of Systems (GEOSS) and
agreed upon a 10-Year GEOSS
Implementation Plan, to be endorsed
at ministerial level at the third Earth
Observation Summit in Brussels,
Belgium, on 16 February 2005.

Website which was developed, and is
maintained, by the Hong Kong
Observatory (see photo above).

Regional Association II (Asia)—
13th session

Tenth Session of the UNFCCC
Conference of the Parties (COP-10)

The Secretary-General visited Hong
Kong, China, on the occasion of the
13th session of Regional Association II
(Asia), which was held from 7 to 15
December 2004. He met the Hon.
Stephen Ip, Secretary for Economic
Development and Labour of the
Government of the Hong Kong
Special Administrative Region, and
HE Mr Yang Wenchang, Commissioner, Office of Commissioner of the
Ministry of Foreign Affairs of the
People’s Republic of China in Hong
Kong Special Administrative Region.
They exchanged views on a number of
issues, including the development of
the Hong Kong Observatory and
regional cooperation.

The Secretary-General visited Buenos
Aires, Argentina, from 13 to 15
December 2004, on the occasion of
UNFCCC COP-10. At the opening ceremony of the High-Level Segment, he
met the President of Argentina, HE
Mr Nestor Kirchner. Mr Jarraud delivered a statement and gave a press
conference. The occasion also served
for the simultaneous release, in

The Secretary-General visited the
Observatory and had discussions with
the Director and Permanent Representative of Hong Kong, China,
Mr Chiu-Ying Lam, and other
permanent representatives who were
attending the session. The SecretaryGeneral also participated in an event
celebrating the thousandth city on the
WMO Weather Information Service

38

The Secretary-General with the Permanent
Representative of Hong Kong, China,
Mr Chiu-Ying Lam

Uruguay

The Secretary-General with (right) the
Minister of Defence of Uruguay, HE Dr Y.
Fau, and (left) Mr R. Michelini, Permanent
Representative of Uruguay with WMO.

The Secretary-General with the President of
Argentina, HE Mr Nestor Kirchner (right),
and the Chairman of the IPCC, Mr R.K.
Pachauri (left) (Photo: IISD)

The Secretary-General visited Uruguay
from 15 to 17 December 2004 and met
with the Minister of Defence, HE Dr
Yamandú Fau. He also met with the
Director of the National Emergencies
System, General (Ret.) José M. Rivero;
the Rector of the National University,
Mr Rafael Guarga Ferro; the National
Director of Hydrography, Mr Carlos
Pollio; Chief of the Air Force
Meteorological Service, Colonel Raúl
García; and the Deputy Chief of the
Navy’s Meteorological Service, Captain
Enrique Albornoz.

Mr Jarraud visited the National
Meteorological Service and had extensive discussions with Mr Raúl
Michelini, acting president of Regional
Association III (South America) and
Permanent Representative of Uruguay
with WMO, on regional cooperation
and the development of the Service.
Mr Jarraud also visited the Uruguayan
School of Meteorology and the new
meteorological facilities at Carrasco
International Airport.
International Meeting on Small
Island Developing States
The
Secretary-General
visited
Mauritius on the occasion of the
International Meeting to Review the
Implementation of the Programme of
Action for the Sustainable Development of Small Island Developing
States (SIDS), which was held in Port
Louis from 10 to 14 January 2005. The
Secretary-General addressed the HighLevel Segment of the session and met
with the Secretary-General of the
United Nations and the Executive
Heads of other UN organizations pres-

on Climate Change (UNFCCC). The
second was “Sharing experiences and
expertise on a community level, particularly regarding natural disasters
reduction and preparedness, health
and (grassroots) capacity building” in
collaboration with the International
Federation of Red Cross and Red
Crescent Societies (IFRC). The
Secretary-General also gave a press
conference with Dr Laura Kong,
Director of the International Tsunami
Information Center, and media interviews on the role of WMO and
National Meteorological and Hydrological Services in the sustainable
development of SIDS.
The Secretary-General met with the
permanent representatives present at
the Conference. He visited the
Mauritius Meteorological Service and
had discussions with the Director of
Meteorological Services and Permanent Representative of Mauritius
with WMO, Mr S.N. Sok Appadu, on
the development of the Service, as
well as the enhancement of regional
cooperation. He unveiled a plaque and
planted a tree in his honour and that of
the World Meteorological Organization.
World Conference on Disaster
Reduction

Mr Jarraud with Mr S.N. Sok Appadu,
Permanent Representative of Mauritius with
WMO

ent. Mr Jarraud made presentations at
two side events. The first was on
“SIDS in the climate change process—
reducing vulnerability to climate
change and sea-level rise” organized
by WMO in collaboration with the
United Nations Framework Convention

The Secretary-General visited Japan on
the occasion of the Second World
Conference on Disaster Reduction
(Kobe,
18-22
January
2005).
Mr Jarraud addressed the High Level
Round Table under the theme:
“Emerging risks: what will tomorrow
hold?”, describing WMO’s strategic
goals and key areas of activity. He was
also a panelist in a public symposium
“Living with risk”, held on 17 January,
sponsored by the Government of
Japan and the Asian Disaster
Reduction Centre. Together with the
heads of four other UN agencies, Mr
Jarraud participated in an event

Mr Jarraud with the Director of the Japan
Meteorological Agency and Permanent
Representative of Japan with WMO,
Mr Koichi Nagasaka

promoting the launch of the
International Strategy for Disaster
Reduction Platform for Early Warning
Systems. He also made a statement
on the importance of strong partnerships and two additional statements
describing WMO’s strategic goals and
capabilities. Mr Jarraud gave a press
conference relating to natural disaster
risk reduction, that was attended by
numerous news agencies.
Mr Jarraud met with permanent representatives attending the conference,
with whom he exchanged views and
discussed strategic goals. In particular,
he had extensive discussions with the
Director of the Japan Meteorological
Agency (JMA) and Permanent
Representative of Japan with WMO,
Mr Koichi Nagasaka, on cooperation
between Japan and WMO, Japan’s
support of WMO programmes and
activities, and the important role played
by JMA in disaster mitigation. This
included JMA’s experience in providing
tsunami warnings and the need for
educating the public on tsunami.
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Promotions

News from the
Secretariat
Staff news
Appointments
Switzer Weerasinghe:
Information Systems
Assistant in the
Information Systems
Division of the Resource
Management
Department on
1 October 2004.

William E.
Westermeyer: Senior
Scientific Officer in the
Secretariat of the Global
Climate Observing
System on 1 November
2004.

Christelle Fontaine:
Travel Clerk in the
Procurement and Travel
Office of the Resource
Management
Department on
1 December 2004.

Florence Grosfilley:
Administrative Assistant
in the Resource
Management
Department on
1 December 2004.
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Loredana Bachelard: promoted
Proofreader (French) in the Linguistic
Services and Publications Department
on 1 May 2004.
Alexander Koretski: Senior Planning
Officer, Documents and Publications
Management Unit, Linguistic Services
and Publications Department, was
promoted to the grade of his post on
1 November 2004.
As a result of the reclassification of her
post, Maria Kheir, Clerk in the Office of
the Director of Cabinet and External
Relations, was promoted Senior
Secretary (G.5) on 1 November 2004.
Following reclassification of their posts,
the following Directors were promoted
on 1 October 2004:
Soobasschandra Chacowry (Director,
Cabinet and External Relations);
Kenneth D. Davidson (Director, World
Climate Programme);
Harouna M. Diallo (Director, Regional
and Technical Cooperation Activities for
Development); and
Dieter C. Schiessl (Director, World
Weather Watch).

Transfers
Véronique L. Dorison to the post of
Senior Secretary in the Climate
Coordination Activities Office of the
World Climate Programme Department
by transfer from the Agricultural
Meteorology Division within the same
department on 1 October 2004.
Chantal Ettori to the post of Assistant
in the Internal Audit and Investigation
Service by way of transfer from her
post as Senior Secretary in the
Secretariat of the Intergovernmental
Panel on Climate Change on 1 January
2005.

Abdeljalil Housni, Data-Processing
Assistant in the Printing and Electronic
Publications Section of the
Conferences, Printing and Distribution
Department to the Information Systems
Division, Resource Management
Department, on 1 January 2005.

Departures
Mahmoud Younes retired from his
post of Translator (Arabic language) in
the Language Services and Publications
Department on 1 October 2004.
Kenneth D. Davidson took early retirement from his post of Director of the
World Climate Programme Department
on 1 November 2004.
Stephen Shaddock, Database
Administrator in the Information
Systems Division of the Resource
Management Department, resigned
from WMO on 12 November 2004.
Workneh Degefu retired from his post
as Special Assistant to the SecretaryGeneral on 31 December 2004.
Rabindranath Maharaj retired from his
post as Scientific Officer in the Public
Weather Services Division of the
Applications Programme Department on
31 December 2004.

Obituary
Harouna M. Diallo died on
20 November after a long illness.
Mr Diallo joined WMO in April 1981 as
Chief of the Division for Africa
(Technical Cooperation Department
(TCO)). He was appointed to the post of
Director of TCO in September 2000. In
January 2004, Mr Diallo was designated
Acting Director of the new Department
of Regional and Technical Cooperation
Activities for Development (RCD), which
replaced TCO. In October 2004, he was

Anniversaries
Andrei Iline, Chief of the Procurement
and Contracts Office in the Resource
Management Department: 20 years on
6 October 2004.
Tania B. Lombardo, Registry Clerk in
the Registry and Archives Unit, Cabinet
and External Relations: 20 years on
3 December 2004.
Patricia McKay, Fellowship Clerk in the
Fellowship Division of the Education
and Training Department: 20 years on
28 January 2005.

Recently
issued
The WMO catalogue of publications is
free upon request from the WMO
Secretariat and is accessible via the
WMO homepage:
http://www.wmo.ch/web/catalogue/
World Climate News
No. 26 (January 2005)
12 pp.
[E] - [F]
Theme: 25th anniversary of the World
Climate Programme.
Printed version free upon request
from the WMO Secretariat.
Electronic version (pdf):
http://www.wmo.ch/web/
catalogue/New%20HTML/frame/
engfil/wcn.html

Technical Regulations
(WMO-No. 49)
Volume II — Meteorological service
for international air navigation
2004 edition; loose-leaf; updated by
supplements when necessary
[E] - [C] - [F] - [R] - [S]
ISBN : 92-63-18049-0
Price: CHF 70.-

Saving paradise,
ensuring sustainable
development (WMONo. 973)
2005; iv + 28 pp.
[E] - [F]
ISBN: 92-63-10973-7
Price: CHF 15.-

energy, transport, food security,
management of water, tourism-needs
meteorological and hydrological services. This booklet shows how the
application of weather-, climate- and
water-related
information
can
contribute to the socio-economic
development of nations-especially
those of the developing world-and the
well-being of their populations.

SIDS
Small Island Developing States

appointed Director of the RCD
Department.

Saving
paradise
Ensuring sustainable development

Small Island Developing States (SIDS)
are highly vulnerable to weather- and
climate-related phenomena such as
tropical cyclones, flooding and sealevel rise. Environmental degradation
is another real threat to their water
resources and coastal and marine
ecosystems, while the economic
mainstays of fishing and tourism are
also at risk from these factors. This
brochure was a contribution to the
International Meeting on SIDS
(Mauritius, January 2005). It explains
the problems faced by SIDS and how
meteorological and hydrological information can contribute to their
sustainable development.

Weather, climate,
water and sustainable development
(WMO-No. 974)
2004; 32 pp.
[E] - [F] - [S]
ISBN: 92-63-10974-8
Price: CHF 15.Weather, climate and water influence
virtually all human activities, so almost
every sector of the economy-health,

We care for our
climate (WMONo. 975)
2004; 34 pp.
[E] - [F] - [S]
ISBN: 92-63-10975-3
Price: CHF 15.Some of the scientific facts and findings concerning climate change are
presented in cartoon-strip form as a
means of educating young people (777 years) in an entertaining and
attractive way about environmental
degradation caused by climate change
and global warming, and the actions
that can be undertaken by them and
their families to attenuate these negative impacts.

Working together for
a safer world
(WMO-No. 976)
2004; 28 pp.
[E] - [F] - [R] - [S]
ISBN: 92-63-10976-1
Price: CHF 15.-

Natural
Disaster
Prevention
and
Mitigation
Programme

Working Together
for a Safer World

WMO-No. 976

This brochure was prepared as a
contribution to the World Conference
on Disaster Reduction (Kobe, Japan,
January 2005). It provides information
on WMO’s activities and capabilities
as related to the natural disaster
management community and the
general public.
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THORPEX: A Global
Atmospheric
Research
Programme (WMONo. 978)
2004; 16 pp.
ISBN: 92-63-10978-6
Price: SFR 15.-

Accelerating improvements in the accuracy of one-day to
two-week high-impact weather forecasts for the benefit
of society, the economy and the environment

Obituary
WMO-No. 978

World Weather Research Programme

This brochure provides a general
overview
of
the
THORPEX
programme, including its objectives,
outcomes, structure and membership.
THORPEX demonstration projects
attempt to increase the number of
positive
social
and
economic
outcomes that result from the implementation of forecasting tools and
techniques.
A CD-ROM containing electronic
versions of 49 out-of-print WMO “Blue
Series” training publications (pdf files)
in meteorology and operational hydrology is now available. The publications
are in Arabic, English, French, Russian
and Spanish. For more information
about WMO training materials, see:
http://www.wmo.ch/web/etr/vtl.html

Richard Masika Sibuchi
Richard S. Masika was born in
Bungoma District in western Kenya on
13 March 1952. He went to a local
school for his
primary education and later
the
Alliance
High School in
central Kenya
for his secondary and high
school education.
Richard
worked for a short time as a teacher in
1973 before joining the University of
Nairobi. He studied for a B.Sc. degree
in Mathematics and Physics and graduated in 1976.
His career in meteorology started in
1977, when he was employed at the
Kenya Meteorological Department
after completing his Postgraduate
Diploma in Meteorology at the
University of Nairobi. Richard continued with his studies, however, and, in
1983, completed a Diploma Course in
Computer Science at the University of
Nairobi and, in 1987, an M.Sc. degree
in Computer Science at the University
of Essex, United Kingdom. In addition,
Richard attended many courses, seminars and workshops in the fields of
meteorology and computer science.
During his working life, Richard proved
to be reliable and responsible. After
two years as a weather forecaster
(1977-1978), he was promoted to the
post of Senior Meteorologist in charge
of the Data Processing Section, a position he held for 10 years until 1990,
when he was promoted to the position
of Assistant Director in charge of the
Computer Services Division. In 1993,
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he was made Project Manager of the
Drought Monitoring Centre-Nairobi
until 1997, when he moved back to
the Computer Division. In 2003, he
became an Acting Deputy Director and
Principal of the Nairobi Regional
Meteorological
Training
Centre
(RMTC), a position he held until the
time of his death.
Apart from his duties at the Kenya
Meteorological Department, Richard
undertook many assignments with
WMO. He was Chairman of the RA I
Working Group on Climate Data from
1983 to 1986. He was also involved in
CLICOM installation and training in
Eritrea, Ethiopia, Kenya, Maldives,
Seychelles, Sudan and Uganda
between 1988 and 1995. He also
undertook various WMO consultancy
missions in various fields, especially
data processing. Richard also served
as the Chairman of the WMO
Commission for Climatology Open
Programme Area Group 1.
Those who met Richard will remember him as a jovial, outgoing person.
He was taken ill suddenly and entirely
unexpectedly on 8 September 2004
and died a few hours later. He is
survived by his wife, Agnes Naliaka,
and sons Alex, Martin and Robert.
Joseph R. Mukabana
(Permanent Representative of
Kenya with WMO)

Calendar
Date

Title

Place

2-4 March

Fifteenth Climate Outlook Forum for the Greater Horn of Africa
(GHACOF 15)

Mombasa, Kenya

7-9 March

Eighth session of CLIVAR VAMOS Panel

Mexico City, Mexico

7-9 March

International Polar Year 2007/2008 Joint Committee—first session

Paris, France

7-11 March

Training Seminar for Curriculum Development in Aeronautical
Meteorology

Exeter, United Kingdom

7-12 March

Third session of the JCOMM Ship Observations Team

Brest, France

8-11 March

Informal Planing Meeting on the Voluntary Cooperation Programme
and Related Technical Cooperation Programmes

Tokyo, Japan

14-18 March

Expert Meeting/Workshop on GTS Support to Early Warning
Systems in the Indian Ocean, including for Tsunamis

Jakarta, Indonesia

14-18 March

CHy Advisory Working Group—first session

Geneva

14-18 March

EC Advisory Working Group on the Role and Operation of NMHSs

Geneva

14-18 March

Twenty-sixth session of the Joint Scientific Committee for the
WCRP

Guayaquil, Ecuador

30 March-2 April

Meeting of the CAgM Management Group

Guaruja (Sao Paulo), Brazil

31 March-5 April

RA IV Hurricane Committee—twenty-seventh session

San José, Costa Rica

4-7 April

Workshop on Groundwater Management in Arid and Semi-Arid
Regions

Cairo, Egypt

5(pm)-13 April

Regional Association IV (North America, Central America and the
Caribbean)—fourteenth session

San José, Costa Rica

6-8 April

Second Joint session of the IPCC Working Groups I and III
followed by:Twenty-third session of the IPCC

Addis Ababa, Ethiopia

9 April

Thirty-third session of the IPCC Bureau

Addis Ababa, Ethiopia

11-15 April

First Science Conference of the WCRP Climate and Cryosphere
(CliC) Project

Beijing, China

11-23 April

Workshop on Hurricane Forecasting and Warning, and Public
Weather Services

Miami, FL, USA

25-29 April

Ninth session of the RA III Working Group on Hydrology

Montevideo, Uruguay

26-28 April

GCOS Regional Workshop for Central and Eastern Europe

Leipzig, Germany

18-22 April

Workshop on Use of CDMS in Natural Disaster Prevention and
Mitigation

San Salvador, El Salvador
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The World
Meteorological
Organization
(WMO)
Weather • Water • Climate

The World Meteorological
Congress
is the supreme body of the Organization. It
brings together delegates of all Members
once every four years to determine general policies for the fulfilment of the purposes of the Organization.

The Executive Council
is composed of 37 directors of National
Meteorological or Hydrometeorological
Services serving in an individual capacity; it
meets at least once a year to supervise the
programmes approved by Congress.

The six regional associations
are each composed of Members whose
task it is to coordinate meteorological,
hydrological and related activities within
their respective Regions.
WMO Headquarters building

The eight technical commissions
WMO is a specialized agency of the
United Nations.
Its purposes are:












To facilitate worldwide cooperation in the
establishment of networks of stations
for the making of meteorological observations as well as hydrological and other
geophysical observations related to
meteorology, and to promote the establishment and maintenance of centres
charged with the provision of meteorological and related services;
To promote the establishment and maintenance of systems for the rapid
exchange of meteorological and related
information;
To promote standardization of meteorological and related observations and to
ensure the uniform publication of observations and statistics;
To further the application of meteorology
to aviation, shipping, water problems,
agriculture and other human activities;
To promote activities in operational
hydrology and to further close cooperation between Meteorological and
Hydrological Services;
To encourage research and training in
meteorology and, as appropriate, in
related fields, and to assist in
coordinating the international aspects of
such research and training.

North America, Central America and the
Caribbean (Region IV)
A.J. Dania (Netherlands Antilles and
Aruba)
South-West Pacific (Region V)
Woon Shih Lai (Singapore)
Europe (Region VI)
D.K. Keuerleber-Burk (Switzerland) (acting)

are composed of experts designated by
Members and are responsible for studying
meteorological and hydrological operational
systems, applications and research.

Executive Council
President
A.I. Bedritsky (Russian Federation)

The CD-Rom contains:
Elected members of the Executive
Council
M.L. Bah
(Guinea)
J.-P. Beysson
(France)
Q.-uz-Z. Chaudhry
(Pakistan)
Chow Kok Kee
(Malaysia)
M.D. Everell
(Canada)
U. Gärtner
(Germany)
B. Kassahun
(Ethiopia)
J.J. Kelly
(United States of America)
R.D.J. Lengoasa
(South Africa)
G.B. Love
(Australia) (acting)
J. Lumsden
(New Zealand)
F.P. Mote
(Ghana)
A.D. Moura
(Brazil) (acting)
J.R. Mukabana
(Kenya)
K. Nagasaka
(Japan) (acting)
I. Obrusnik
(Czech Republic) (acting)
H.H. Oliva
(Chile)
Qin Dahe
(China)
J.K. Rabadi
(Jordan) (acting)
D. Rogers
(United Kingdom) (acting)
B.T. Sekoli
(Lesotho)
R. Sorani
(Italy)
S.K. Srivastav
(India)
(four seats vacant)

First Vice-President
A.M. Noorian (Islamic Republic of Iran)
Second Vice-President
T.W. Sutherland (British Caribbean
Territories)
Third Vice-President
M.A. Rabiolo (Argentina)

Ex officio members of the
Executive Council (presidents of
regional associations)
Africa (Region I)
M.S. Mhita (United Republic of Tanzania)
Asia (Region II)
A.M.H. Isa (Bahrain)
South America (Region III)
R. Michelini (Uruguay) (acting)

CD-ROM

Presidents of Technical
Commissions
Aeronautical Meteorology
N. Gordon
Agricultural Meteorology
R.P. Motha
Atmospheric Sciences
A. Eliassen
Basic Systems
A.I. Gusev (acting)
Climatology
Y. Boodhoo
Hydrology
B. Stewart
Instruments and Methods of Observation
R.P. Canterford (acting)
Oceanography and Marine Meteorology
J. Guddal and S. Narayanan

•

The Bulletin 54 (1) – January 2005 (pdf)

•

World Climate News No. 26 – January 2005 (pdf)

•

MeteoWorld December 2004 and February 2005 (pdf)

•

Working together in weather, climate and water
(pdf/word)

•

Interview with Fabio Fajardo Moros

Vol. 54 (1)
January 2005
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World Meteorological Organization
7bis, avenue de la Paix
Case postale No. 2300
CH-1211 Geneva 2, Switzerland
Tel: + 41 22 730 81 11
Fax: + 41 22 730 81 81
E-mail: wmo@wmo.int
Web: http://www.wmo.int

www.wmo.int
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