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Purpose of the Mission

The purpose of the mission to Nairobi (Kenya) was to
participate in the International Conference on Global Warming and
climatic change: African perspective. The conference was
organized by the African Centre for Technology Studies (Kenya)
and the Woods Hole Research Centre, Woods Hole, Massachusetts
(USA). It was sponsored by the Institute of Public Policy,
Ottawa, Canada; Stockholm Envi ronment Insti tute, Stockholm,
Sweden; UNDP, New York and UNEP, Nairobi. The overall aim of the

conference was to raise awareness among African policy makers,
researchers and the public on the implications of global warming

and climatic change for long-term socio-economic development.
Furthermore, the conference was expected to assist in the

identification of research priorities for the continent and the
relevant policy measures that require to be initiated and
complemented.

Mission Preparation

The organisers of the conference had requested for the
participation of the UNECA and the presentation of a paper on
"Research Capability on Climatic Change." A paper on this topic
was prepared and presented at the conference (see copy attached:

appendix 1). The paper was well received to the extent that
journalists covering the conference picked up some excerpts from
it and published in the Kenya Daily News Papers. Some of the
main areas covered in the paper included the following:

1. Introduction

This section reviewed drought and desertification problems
on the African continent from 1968 up to the present time. The
African scientists, in collaboration with scientists of the
north, were urged to refine climate modelling for African region
in order to be able to predict more accurately the future
rainfall patterns of Africa, and particularly in,view of the
impending climate change. The section also outlined other
possible consequences of climatic change in Africa including the
sea-level rise citing countries which are most vulnerable as well
as carbondioxide fluxes in various ecological habitats, (forests,
grasslands, etc).

2. Research Needs and Priorities

Some of the areas suggested for further intensive research
include the impacts of climatic change on:

(i) the social and economic development programmes,
(ii) general circulation models;

(iii) up-welling along the coasts of Mauritania, Namibia and
Somalia;

(iv) the El-Nino-Southern Oscillation phenomenon in relation



to cyclic droughts in Africa.

The other research needs include monitoring atmospheric
greenhouse gas concentrations, promotion of alternative energy

technologies and the retrieval of paleoclimatic data.

3. Institutional Development

(i) Establishment and development of the African Centre of

Meteorological Applications for Development (ACMAD) in

Ni amey (Ni ger), i nc1ud i ng the rati f i cati on of the

constitution and payment of dues by those member States

which have not done so. Once fully established, ACMAD

will be the most advanced African institution handling
al1 aspects of meteorological information includi ng

data collection and processing as well as providing
systematic and periodical information to users for

application to agricultural production, water resources

management, etc.

(ii) Strengthening national and sub-regional

and net-works in the collection and

meteorological data as we!1 as the

scientists and technicians at all

methodologies and techniques.

institutions

analysis of

training of

levels in

(i i i ) the use of remote

surface and ground water

Assistance to the African nations in

sensing, techniques for:

(a) monitoring both

resources,

prediction of agricultural crop production,

monitoring the status of rangelands, forests as

well as soil degradation,
(d) locating the type of mineral resources in an area.

(b)

(c)

SUMMARY OF THE OUTCOME OF THE CONFERENCE

The conference was opened by Hon. J.J.M. Nyaga Minister for

Environment and Natural Resources on behalf of H.E. Daniel arap

Moi, President of the Republic of Kenya. The conference was also
addressed by Professor G.O.P. Obasi, Secretary-General of the

World Meteorological Organization and Mr. W. Mansfield Deputy

Executive Director of United Nations Environment Programme. It

was attended by over 100 scientists, policy makers, NGOs etc.

The main themes discussed by the conference included the

following:

(i) Evidence and effects of climatic change;

(ii) African sources of global warming;

(iii) Potential impacts of climate change;

(iv) Policy responses;



(v) Research and public awareness;

(vi) Institutional and policy reforms.

At the end of the conference, the Nairobi Declaration on
Global Warming and Climatic Change was adopted. The highlights
of the declaration are summarized below:

1. Background

Prior to the i ndustri al revoluti on, the abundance of
greenhouse gases in the atmosphere such as carbon dioxide,
methane, and nitrous oxide was relatively constant.
Industrialization and increased human population have markedly
enhanced the levels of these gases in the atmosphere. It is now
predicted that global warming will induce such changes as
precipation and wind patterns, changes in the frequency and
intensity of storms, ecosystem stress and species loss, reduction
in fresh water availability, and the raising of global mean sea
level rise. The anticipated changes, once initiated can only be
described as catastrophic. Climate change has been the subject
of discussion at several recent international conferences. The
conclusions reached have universally confirmed the need for early
action to limit these climatic changes. Or. the question of
updating the present scientific knowledge, socio-economic impacts
and option actions for policy responses by the world's nations,
the WMO and UNEP established and mandated the IPCC with this
task. A number of specialists and policy analysts from African

countries have participated in the work of IPCC.

In 1989 the UN General Assembly called upon WMO and UNEP to
prepare negotiations of a global framework convention on climate
change making use of the first assessment report of IPCC due in
August 1990. The second World Climate Conference is expected to
take place in November 1990 and will, among other things, review
the IPCC report. It is expected that this will subsequently lead
to formal negotiations of a convention on climate change.

2. African concerns

African countries are undergoing major environmental,
ecological and economic crises. Economic pressures have markedly
weakened thei r abi1ity to manage thei r natural resources.

Moreover, the African economies are currently based on a narrow

range of economic activities, most of which are vulnerable to
climatic change. Their participation in international economy is

also based on the export of a narrow range of commodities. The
technological diversity required to ensure economic flexibility

is lacking in most African countries.

Despite these challenges, many measures required to move
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towards a .ore sustainable
strategy are already being

generations to do so.

For the African countries to be able to «*Jt j^
impacts ot climate change they n-ust develop ^ enyi ronmenta1

^blen^^ihese ^ofomi cisterns and institutions will need to
be innovative, adaptive and diversified.

3 Recommendati ons

The recommendations of the ooference wetre

African Governments, the inausinan«u

and the non-governmental community.

to^the

(a)
The African Governments were called upon to:

(i)

(
(ii)

(HI)

(1v)

(Vi

(vii)

(ix)

improve flexibility of their economies by
adopting measures which promote sustainable

^fr international legal

improveethe:balance between population growth
«nri available resources;

fncrelse their participation in internationa
activities by supporting regional
institutions such as the African centre for
Meteorological Applications for Development

LaSnch^ajor public information programmes;
Establish'and'strengthen national committees
to coordinate climate monitoring, studies and
do!icy responsers to climate change;
increase research in scientific, social and
economic aspects of climate change;

So^ogiesTn^f^ ^
environmentally-sound technologies;

improve climatic mom tor, ng as wen as
dissemination and use ui

information.

and use

(b) The industrialized countries were called upon to:

M) Act on the concerns of developing countries
over persistent economic issues such as
international debt and commodity prices,



--;

especial 1y where they lead to forest

destruction;

(i i) Identify and introduce creative funding

mechanisms for supporting environmentally

sound management;

(i i i) Reduce emissions of greenhouse gases,

especially from fossil fuels combustion to

the lowest possible levels;

(iv) Provide adequate financial assistance for

conservation of biological diversity,

maintenance of ecological stabi1ity and

reforestation projects in Africa;

(v) Assist with scientific and technical

cooperation projects on climate, climate

impacts and climate change;

(vi) Assist with adaptation measures to global

warming;

(vii) Support research which aims at facilitating

the introduction of crops and anima Is that

can adapt to change envi ronmental

conditions;

(c) The United Nations system was called upon to:

(i) Support development of regional institutions

in this field in Africa;

(i i) Support i nformati on exchanges on 1atest

scientific results on adaptation strategies,

etc;

(iii) Support and coordinate training programmes,

sc i enti fi c research, and systemat i c

measurements of climate and ecosystems;

(iv) Support activities and networks aimed at

promoting sustainable development at the

national level;

(d) The non-governmental community was called upon to:

(i) Mobilize local communities and individuals to

take measures that will reduce the effects of

climate change;

(ii) Increase their efforts in raising public

awareness on issues of climate change;

(iii) Work closely with governments in promoting

measures that will reduce the effects of

climatic change.
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INTRODUCTION

The Sahelian Drought

1. The climate of a region or sub-region cannot be assumed to

be a steady unchanging phenomenon. During this century, the

African continent has experienced marked fluctuations in the

rainfall patterns. However, the seriousness and severity of the

1968-73 Sahelian Drought, which was brought to the world

attention through the public media, was most acutely felt in

fifteen African countries. The Sahelian drought dragged on until

1985 and inflicted deaths to man and his livestock as well as

causing displacement of families and communities. Today, 36

African countries are affected by drought; 5 states in the.

northern Sahara region, 21 in the Sudano-Sahelian region and 10

in the Kalahari desert area. Nineteen out of the 36 States fall
under the category of least developed countries. Indeed, drought

has had a profound effect on the socio-economic activities of

these countries, including the migration of the pastoralists to

the urban centres as wel1 as triggering reductions in crop

yields. Since man is unable to prevent droughts, the next best

option he has is to predict their on-coming so that appropriate

actions can be taken to mitigate their adverse effects and

impacts. In Africa, climate is, therefore, exerting control over
development programmes. Further developments will have to be

planned carefully bearing in mind the sensitivity of the region

to climatic variations.

Implications of Climate Change in Africa

2. The probability that the world's climate would change due to

fluctuations in atmospheric carbon dioxide concentration was

postulated by S. Arrhenius, the Swedish Nobel Prize chemist in

1896. However, studies on this subject have only assumed great

significance within the last few years since the Villach meeting

in Austria, 1985. The scientists attending the conference

announced, "As a result of the increasing concentrations of

'greenhouse gases1, it is now believed that in the first half of
the next century, a rise in global mean temperature could occur

which is greater than any in man's history." They predicted a
rise in global temperature of 1.5 - 4.5 C (World Climate

Programme, 1985). While there is a consensus of global climate

change, the nature of climate change at the regional level is not
yet well understood.

3. In 1988 UNEP sponsored a meeting of experts which noted the

already existing seasonal and annual climatic variations in the

semi-arid tropics. Also noted is the decline in rainfall



resulting in drought and desertification. It is predicted that
future climatic change win deepen the crisis in food, water and
energy. Because of shifts in natural ecological zones, (i.e
crop and forest belts moving to higher latitudes), pressure will
increase on the use of marginal and virgin ecosystems. The
experts also predicted that due to enhanced evapotranspiration
the humid tropics will become drier. '

4. As a result of climate change, the sea level will rise
(about 25-140cm) which w,i ] 1 increase flooding and sal ini zation.
In addition, port facilities and air-port run-ways will have to
be adjusted to higher sea-levels. A recent study by Delft
Hydraulics (1989) on behalf of UNEP on vulnerability of sea-level
rise, indicated that of the 27 vulnerable countries globally
five African countries, namely Egypt, Kenya, Mozambique, Senegal
and the Gambia will be affected by the sea-level rise. When more
refined criteria of vulnerability were used, the resulting ten
most vulnerable countries to the impact of sea-level rise
included Egypt, Mozambique, Senegal and the Gambia. It has been
predicted that the sea-level rise will affect about 20% of
Egypt's 35,000 km2 of arable land. Another area which is likely
to be affected by the sea-level rise is the Limpopo River basin
in Mozambique (EGA Report 1989). The population of the River
basin has doubled within the past few years. Approximately
25,000 ha of land are under irrigation in the valley. However
when the water in the Limpopo River declines due to dry
conditions in catchment area, the sea water flows to the
hinterland. The farmers use' this salt containing water for
irrigation resulting in salinization. The expected sea-level
rise associated with the impending climate change will markedly
disrupt the social and economic structures ' of this very
productive river basin. Undoubtedly, the sea level rise will
disrupt settlements, agriculture, industry, forests, fisheries
and wildlife habitats as well as increasing salt water levels of
ground water, rivers and bays in the humid tropics. The change
in climate will, therefore, have a significant impact on the
social and economic development of the African region.

5. Of the greenhouse gases, carbon dioxide constitutes 66% of
the global warming. The preindustrial concentration of
atmospheric carbon dioxide was 280 ppm; in 1989, it was 351 ppm
and by the year 2030 it is expected to rise to 560 ppm. Carbon
dioxide in the atmosphere can be reduced by burning less fossil
fuels such as coal and oil. In addition, atmospheric carbon
dioxide can be reduced through the process of photosynthesis
which occurs in green plants. In this process, forests regulate
the world climate by absorbing the pollutant gas, carbon dioxide.



6. It has been estimated that fossil-fuel burning and

deforestation contribute 2.4% and 0.9% carbon dioxide

respectively to the atmosphere annually (Table 1). The African

nations contribute towards a rise in atmospheric carbon dioxide
and other trace gases (except CFCs) through deforestation and

burning. Halting deforestation world wide will reduce carbon
dioxide emission to the atmosphere by about 2.5 billion tons/year
needed to stabilize atmospheric composition, Houghton and

Woodwell (1989) believe that reforestation of 1-2 million km2

storage of 1 billion tons of carbon

Villach workshop (1987) on developing

to climatic change concluded that "large

a limited potential to slow down carbon

atmosphere and buy time to reduce fossil

therefore, be safely concluded that the

preventing climatic change lies in the

will result in annual

d i ox i de- However, the

policies for responding

scale afforestation has

dioxide increases in the

fuel emissions." It may

greatest potential for

energy and industrial sectors of the developed and developing

nations. The industrialized countries contribute over 75% of the
carbon dioxide to the atmosphere through fossil fuel burning

(Houghton and Woodwell, 1989). It has been suggested that the
industrialized countries should replace fossil fuel with

alternative energy sources such as solar and wind energy,

hydroelectric power, tidal and ocean thermal conversion.

Table

Sources and sinks of carbon dioxide in the atmosphere.

Atmospheric carbon dioxide sources (billion tons/annum)
Soi1 respi ration 50

Plant respiration 50

Fossi1-fuel burning 5

Deforestation 2

Physical chemical processes at
sea surface 100

Removal of carbon dioxide from the atmosphere

Physical chemical diffusion 104

Photosynthesis 100

* Source: Houghton and Woodweli, 1989

7. It is estimated that in Africa, about 3.6 million ha of

forests are cleared each year. Cote D'lvoire has the highest

deforestation rate in Africa (70% per year). Other African
countries in which deforestation has been described to be
alarming include the Gambia, Burundi, Guinea-Bissau, Liberia,
Nigeria and Kenya. Burning of forests and grass lands, which is
also common in sub-Sahara Africa, releases carbon dioxide to the



atmosphere. A rise in temperature in forested zones will result

in a corresponding increase in carbon dioxide concentration due

to decay. How much of the added carbon dioxide will be absorbed

by forest trees is not well known. A relevant question which

needs to be addressed relates to whether global warming will

stimulate forest growth. The answer is likely to be no because

of the other limiting factors to carbon dioxide assimilation such

as low level of nutrients, evapotranspiration, wind speed, soil

impoverishment, precipitation and cloudiness.

8. I have in the previous paragraph discussed the possible

effects of a rise in atmospheric carbon dioxide to forest

ecosystems. However, there are many gaps in our knowledge on the

impacts of elevated carbon dioxide concentrations on agricultural

and natural ecosystems. They include the following:

(i) The extent of competition between plants exhibiting

different mechanisms of carbon dioxide uptake; will

competition between C3 and C4 species affect their

ecological distribution?

(ii) The extent of shifting the present distribution of the

major vegetation types in Africa. What will happen to

the current crop potential zones? How about transition

zones between ecosystems? Since most weeds are C3

plants, it is most likely that competition will occur

between weeds and crop plants at elevated carbon

dioxide concentrations.

(iii) Other puzzling questions relate to the secondary

effects of climate change on grazing lands and the

frequency and intensity of fires; the possible

extinction of flora and fauna left behind during the

shifting of vegetation zones.

RESEARCH NEEDS AND PRIORITIES

There is a dire need for African scientists to carry out

research on several facets of climate change to enable them

predict more precisely the social, economic and environmental
consequences of climate change. It is most unlikely that

scientists from developed countries will be enthuthiastic to

carry out or participate actively in research on climate change

unless the events under scrutiny have a strong bearing on

climatic change and general global warming of the northern

hemisphere. Moreover, the data obtained from modelling of

current and past weather patterns in the northern hemisphere are

unlikely to be relevant to the work of scientists of this

continent. Climate change is one area where the transfer of



techniques and data is unlikely to be fruitful. _ There are ,

however, certain research programmes such as climate feedback

modelling being conducted in Europe and north America which would
be useful to the African scientists. However, for such research

results and techniques to be useful to the African scientists, it

will be essential for them to participate fully in these research

programmes.

10. African scientists will require more sophisticated computer

systems as well as special aircrafts and ballons to enable them

handle problems of general circulation models as well as ocean

ci rculati on models. Land degradation i nciudi ng deforestation

which results in soil loss and desertification are the critical

environmental issues confronting the African region.

Additionally, approximately 75SS of the land mass of the African
continent lies within the tropic of cancer and tropic of
Capricorn. A rise in temperature will inevitably increase

evapotranspiration in the tropical and sub-tropical regions of

the conti nent. Thus, a substanti al i ncrease i n

evapotranspiration due to climate change will markedly lower the

available soil moisture content of the Central and West African
sub-regions which receive, a high rainfall per annum (> 1000

mm/yr). Such an amount of rainfall would probably be excessive

for normal agricultural purposes in temperate lands because of

the 1ow rad i ati on 1oad and hence a correspond ing 1ow

evapotranspi ration rate.

The coastal up-wel1 ing along the coasts of Mauritania,

Namibia and Somalia need further intensive scientific monitoring

in order to understand their overall contributions to

photosynthesis and bio-productivity of the Indian and Atlantic

oceans. As pointed out earlier current estimates suggest that

photosynthesis alone removes about 498 of carbon dioxide from the

atmosphere.

The El-Nino-Southern Oscillation phenomenon

11. There is need to understand the relationship between the El-

Nino oscillation phenomenon (ENSO) in the south Pacific ocean and

the climate anomalies such as the cyclic drought and other

weather anomalies which are prevalent in Africa. The Southern

Oscillation phenomenon was described by Walker and Bliss (1932).

12. Nichoils (1987) points out that the ENSO phenomenon is the

result of interaction between the Pacific tropical ocean, the

atmosphere, and the annual cycle of the seasons. Through the use

of numerical models it should be possible to understand these

interactions and particularly those relating to the ocean-

atmosphere interactions. The important question to pose is



whether the ENSO phenomena can be predicted with accuracy. This
would then enable the scientists to predict the likely occurrence
of other climate anomalies associated with ENSO, such as drought.

13. Evidence for a significant correlation between the ENSO
phenomenon and weather anomalies in eastern and southern Africa
is conflicting (Ogallo, 1987). However, extreme occurrences of
dry and wet periods have been shown to correlate with the ENSO
phenomenon. Although Nicholson and Entekhabi (1986) have shown
that the 1982-85 drought in southern Africa was ENSO related, not
all the weather anomalies of 1982-85 were ENSO related.

14. Regarding the Sahelian drought, there is no agreement on
whether it was ENSO related on not (Giuntz 1987). Indeed, the
1972-73 and 1982-85 drought occurred world-wide. Rasmusson and
Wallace (1983) believe that the Sahelian droughts were more

related to warmer-than-normal surface sea temperature of the
at!antic ocean, which caused changes in the atmospheric
circulation and moisture transport in the tropics.

15. There are a few countries in Africa which are currently
involved in studies on the relationship between the ENSO
phenomenon and the weather anomalies such as drought. The
Ethiopian Meteorological Agency for example, is currently
focusing its research on the relationship between ENSO phenomenon
and the persistent cyclic droughts. It is probable that other
Meteorological departments in Africa are currently involved in
similar research programmes. It is strongly urged that African
researchers should interact more closely in exchanging
information and experiences.

Status of oceanographic studies

16. Of the 50 African states more than 30 of them have access to

the sea. However, the status of oceanographic studies with
particular reference to climate change is not known. It is
suggested that African countries should participate actively in
the World Climate Research Programme including air-sea gas
exchange as well as marine primary productivity in relation to
ocean circulation particularly up-welling and nutrient dynamics.
As pointed out earlier, the sea absorbs through physio-chemical
diffusion approximately 51% of the ambient atmospheric C02
content. However, the relationship between the source and sink
are not well known nor the limiting factors to the diffusion
process.



Data retrieval

17. The rainfall and temperature data in Africa date back to the
colonial times. In contrast, rainfall and temperature data in
Europe may be as old as 500 years. It was recently reported at
the Southern Hemisphere workshop on Global Climate Change (1988)
that the British Meteorological Office has published weather data
for Zimbabwe, Mozambique, Zambia and Malawi, while South Africa
has data for Swaziland, Lesotho and Southern part of Zimbabwe.
It is suggested that an intensive "man-hunt" for such data be
promoted because their retrieval and analysis may help to predict
future climatic patterns. It may also be necessary to carry out
studies of past lake-level variations, ocean and lake sediments
as well as those on geomorphology in order to obtain some in
sight into natural and man-induced evolutionary changes. We wish
to know, for example, the distribution of vegetation in Sudano-
Sahelian sub-region during the past several geologic
epochs to enable us understand linkages between vegetation and
climate. Such studies will involve both field and laboratory
techniques. The WMO Data Rescue Programme has been implimented
in nine African countries. The programme is designed to save the
rapidly deteriorating hand written meteorological records.

Sea-level records

18. As indicated earlier, over 30 African nations have access to
the sea. Again, there are no accurate records of the sea-level
around the African continent. There is, again, need to establish
more stations around the continent to record the sea-level
changes.

Geosohere-biosphere observatories

19. There is an obvious need for coordination of the weather
measurements which are being undertaken by various African
Meteorological departments. I will elaborate on this issue
later. Thanks to WMO which is assisting African countries to
collect good quality and homogenous climatological data.

Other research needs

The recently concluded conference on climate change held in
Cairo, Egypt recommended, among other things, that research and
training should be strengthened in the following areas:

(i) monitoring atmospheric greenhouse gas concentrations-
(ii) regional climate modelling;

(iii) health effects;

(iv) alternative energy technologies;
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(v) adaptive strategies;

(vi) marine resources; and
(vii) agriculture and forests.

INSTITUTIONAL DEVELOPMENT

Meteorological Services in Africa

20. Many African countries have established Meteorological
departments for monitoring weather and climatic changes. The
collection and collation of such data from the various field
stations in member States is normally carried out by the
forecasting units. The data so collected are processed and
passed on a regular basis to the policy makers and planners as
well as to the department of Civil Aviation. One of the main
functions of the forecasting unit of any meteorological station
is to advise the Govt. on the impact of the weather on food
production. In some States, this is part of the Early Warning
System (EWS). Depending on the situation, the Govt. will either
import more food or establish more storage facilities. Some
meteorological departments in African countries possess highly
sophisticated equipment and are able to compute data from the
satellite imagery for use in predicting rainfall patterns. As
pointed out above, some departments are conducting research on
the relationship between cyclic droughts and the El-Nino/Southern
Oscillation phenomenon. There is also good cooperation between
the^ Meteorological stations within the various sub-regions.
Again, thanks to WMO for assisting in the exchange of weather
data within the sub-regions. ■.

University training programmes

21. There are very few African countries which have established
university departments of Meteorology. For example, in Eastern
and Southern Africa, only the University of Nairobi has
established the Meteorology Dept. Consequently, the staffing
situation in many national meteorological departments is not very
healthy. Because of the shortage of staff, one finds trained
agrometeorologists working, say as climatologists. In order for
member States to cope with the suggestions made in the previous
section on research needs towards climate change, it will be
necessary to strengthen the existing national capabilities in
weather monitoring.
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Use of remote sensing technique:

tnAi T5^USS ?I remote sensing technique is becoming the standard
tool for monitoring weather patterns as well as the natural

countrv^ °rL ftny country- , The development and management of a
country s resources can only be carried out effectively once an
inventory of the resource base has been undertaken! Although
there are several Remote Sensing centres in Africa wSiich are at

the disposal of member States, not all member States have taken
advantage of their existence. Two reasons can be advanced for
the under-use of the existing facilities: advanced tor

(a) Na^onal security risk-especially if the resources are
located in the frontier areas,

(b) Incompatibility of the various satellite systems

AbOUt 16 years ago the ECA African Ministers of Planning
to Ttl^L the 1mP°^ance of remote sensing techniques dec ded
nhvf V're91nnal rem°te sens1"9 Programme which was to be

run by the African Remote Sensing Council.

To-date there are several training and user assi«3tsnrA
centres; they include the following: as^.stan^e

(i) The Regional Centre for Services in Surveying Mapping
and Remote Sensing (RCSSMRS), Nairobi, PP a

(ii) The Regional Centre for Aerospacial Surveys (RECTAS-
v X i 6 XTejj

(iii) The Regional Remote Sensing Centre (Ouagadougou) and

Regional Cent^ for Technology (ARCT-

Undoubtedly, remote sensing is the most effective tool for

((h\ nr^tOi"-n9 bSth surf*ce and ground water resources-
fa prediction of agricultural crop production for EWS:

gationT
(d) locating the type of mineral resources in an area-
(e) production of better maps for planning.

Because of the impending climatic change, there is a arp«t
urgency for all the African member States'to develop and promote
thengll EffTtt T*\F \*c™W ^ mon1tor1n&°Snv1 ronmen?alchanges. Efforts should also be made for neighbouring countries
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to cooperate and exchange freely information and experiences and

especially on the EWS.

Development of the African Centre of Meteorological
Applications for Development (ACMAD)

24 This is an EGA sponsored institution which is being
established in Niamey (Niger) in close collaboration with WMO.
ACMAD i s an i nter-sectoral and i nter-disci pii nary regional
institution whose activities will complement and enhance those of
the existing institutions, such as the Regional Centre for
Agrometeorology and Hydrology (AGRHYMET) rather than duplicating
efforts. The envisaged function of ACMAD will be to collect
meteorological data, process and analyse the data received,
provide systematic and periodical information to users for
application to agricultural production, water resources

management and other human activities that depend on weather and

climate.

25 It is planned that ACMAD will operate through net-works
which will function as pilot or demonstration projects. It is
further anticipated that these demonstration projects will be run
in close collaboration with all concerned UN agencies as well as
intergovernmental organisations in the region, such as
OAU/IRTC/SAFGRAD, AGRHYMET, ICRISAT, CILSS, IGADD and SADCC.
Once ACMAD is fully established, it will be the most advanced
institution handling all aspects of meteorological information in
the region. ACMAD will be able to handle paleoclimatological
data referred to earlier as well as expertise in dynamics and
numerical meteorology, high resolution satellite facilities etc.

UNEP

26 Two units exist at UNEP which should be of particular
interest to the African countries, namely the Global
Environmental Monitoring Systems (GEMS) and the Global Resources

Information Data Base (GRID). GEMS is responsible for mom tonng
renewable resources, climate changes, health problems,
transboundary pollution, and also the activities of GRID. The
main functions of GRID include data collection, collation and
analysis, and also provides assistance to developing countries.

The Proposed Observatory of the Sahara and the Sane!

(OSS)

27. The French Govt. has recently proposed the establishment of
the OSS to cater for 20 African countries in the North, East and
West Africa as well as sub-regional organisations such as CILSS,
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IGADD and COMIDES. The OSS programme is made up of three
components, namely (i) monitoring the physical and bioloqicll
.parameters of desertification process (ii ) development of

CIC?r^ S'l^l a%We11 &S the development water
f Pi1Ot Pr°sramme activities to

ti
orlvant %nri L H-J,?f Pi1Ot Pr°sramme activi
PfeveiL and reverse desertTfication process. When fully
estabHshed OSS will work in close collaboration with ACMAD
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Nairobi, Kenya

(11:05-11:25) Dr. Jerry Mahlman

Pri neeton Uni versi ty, USA
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University of East Anglia, Norwich, England

(11:45-12:05 am) Dr. David Gates

University of Michigan, Ann Arbor, Michigan,

USA
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