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STRUCTURE OF THE REPORT

The report commences with an Executive Summary which
es the main elements of the report, flowed by 2

mtroductxon that outlines the purpose of the mission

as proving some insights into activities which preceded this

:;n:;\ ™\is foiiowed by a detaned -^ <*«- —£:and development of various African institutions which deal with
weather and climate issues with emphasis on the DMCs and ACMAD
A crxtical analysis of the current status of the DMCs is then
presented which includes their role in enhancing susta nable
development in the sub-region. The vision of acmad from the L s
Perspective deals with a variety of issues including actions
which ACMAD should address in order to foster effect!"
co aboration with sister institutions. The last section deals
with specific recommendations which are addressed to both ACMAD
and the DMCs. There are three annexes to the report.

(ii)
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EXECUTIVE SUMMARY

The ACMAD Board of Governors meeting in Gaborone in November

1994 reconfirmed its earlier decision to hold the Partners

Conference in November 1995, either in Geneva or Niamey in order

to solicit for further assistance from the international

community for the implementation of the Centre's activities. The

Board of Governors further approved the commencement of various

activities in preparation for the conference itself.

In preparing documents for the Conference, the Board decided

on the need for the Conference Planning Committee to ensure that

adequate coordination of activities between ACMAD and the sister

institutions, including the Drought Monitoring Centres (DMCs) is

guaranteed so as to avoid unnecessary overlap and duplication,

consequently, the Director-General of ACMAD requested for the

services of Mr. S.K. Imbamba, Senior Regional Adviser on

Environment and Development to undertake a mission to the DMCs

(Harare and Nairobi) in order to assess and recommend modalities

for such cooperation.

The occurrence of the 1968-73 Sudano-Sahelian drought marked

the beginning of environmental crises in many parts of Africa.

It led to the establishment of UNSO, CILSS and AGRHYMET. Ten

years later, the Sudano-Sahelian drought was followed in 1982-

1985 by the African drought which seriously affected countries

both in the drought prone areas as well as the traditional humid

tropical climates. The African drought led to the commencement

of the DMCs project (Harare and Nairobi) and the establishment

of ACMAD and the Intergovernmental Authority on Drought and

Development (IGADD). The objective of the establishment and

development of these intergovernmental institutions was to assist

member States in mitigating the impacts of drought as well as

halting and reversing desertification process.

(iii)
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The Nairobi and Harare DMCs are housed by the Kenya and

Zimbabwe meteorological departments respectively. The staffing

position of the former consists of some 23 members of staff while

the latter has only 8 members of staff. The activities of the

two centres are similar although the main publications of the

Harare DMC are published only during the rainy season, while the

Nairobi DMC publishes its bulletins on a monthly basis throughout

the year. In view of the shortage of resources, certain planned

activities at both Centres are not likely to take place before

the project lapses in 1996.

The DMCs are currently involved in the implementation of

specific activities relevant to Agenda 21, particularly in the

area of mitigation of the impacts of drought as well as

desertification control. This mission recommends the need for

the DMCs and ACMAD to cooperate in finding solutions to various

critical environment and development issues such as management

of water resources, food and agricultural production and the

early warning systems for food security.

ACMAD is called upon to strive to become a centre of

excellence comparable to global centres. In this regard, the

Centre is encouraged to engage in research in weather and climate

prediction for Africa and develop original climate prediction

models for testing by sub-regional centres. To undertake these

research activities, ACMAD will need to access data which have

already been archived by the NMS and the sub-regional

institutions. ACMAD should also advertise its facilities and

activities widely in order to attract highly qualified and

motivated scientists to spend their sabbatical leave at the

Centre. Above all, ACMAD should endeavour to strengthen its

staffing position, which currently is tragically at the rock-

bottom .

(iv)
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Regarding the ratification of ACMAD's constitution and

payment of dues by member States towards its activities, the

Centre should liaise strongly with the Directors of NMS who are

knowledgeable in preparing relevant documents for submission to

the Cabinet for review and approval. The Centre is also being

called upon to carry out training programmes only in those areas

in which it has the competency and that some of the training

programmes should be off-loaded to sub-regional centres.

Linking and net-working of ACMAD and the DMCs has been

recommended as a pre-requisite to coordination and harmonisation

of programmes and activities as there is no direct communication

link between Nairobi and Niamey.

ACMAD should also endeavour to forge links with other sub-

regional institutions in order to reduce overlap and unnecessary

duplication.

(v)
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INTRODUCTION

1. The ACMAD Board of Governors meeting held in Gaborone,

Botswana (19-20 November 1994) reconfirmed its decision to hold

the Partners Conference in November 1995 in Niamey or Geneva.

2. The major objective of the Conference will be to obtain

development assistance for the continued implementation of the

work programme of the Centre.

3. In preparing documents for the Conference, the Board

decided, inter alia, that there would be need for the Centre to

harmonize and coordinate its activities with those of sister

institutions in order to avoid unnecessary duplication,

particularly the National Meteorological Services (NMS) and the

Drought Monitoring Centres (Harare, Nairobi).

4. In preparing the documents for the Partners Conference, the

Board of Governors Meeting further reiterated that the Conference

Planning Committee should assess the need for ACMAD to coordinate

its activities in order to avoid unnecessary duplication with the

existing national sub-regional and regional centres. The

institutions which are likely to use ACMAD products include

AGHRYMET, ICRISAT, ILLCA, IITA, Hydro-Niger, Drought Monitoring

Centres (Nairobi and Harare) as well as the NMS. Most of these

institutions produce and disseminate some form of meteorological

products to their respective constituencies.

5. The DMC produce and disseminate medium range weather

bulletins for Eastern and Southern Africa. In the issue No.

1/94, covering the period 1 October to 10 November 1994, the

Harare DMC, for example, predicted a high probability of low and

erratic rainfall during the 1994-1995 rainy season across areas

of Southern Africa. This prediction was based on "continued

trend towards a warm ENSO episode, a warmer than normal sea
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surface in the central equatorial Indian Ocean, coupled with a

cold southwest Indian Ocean."

6. Earlier, in 1994, ACMAD had also successfully predicted the

commencement of the rain season in Niger and the neighbouring

countries using the Omothosho model. In this respect, it appears

that ACMAD and the DMCs are carrying out essentially the same

tasks but for different sub-regions of the continent and hence

the need to harmonize and coordinate the activities of ACMAD with

those of other institutions, and more so since ACMAD is expected

to serve the entire continent.

7. The AGHRYMET Centre located in Niamey, having been

established in 1975 for the nine CILLS countries, has, as its

main objective, to "help increase food production and self-

sufficiency by providing planners and agricultural community with

necessary meteorological, agro-meteorological and hydrological

data and products".

8. A number of NMS are also carrying out activities similar to

those of ACMAD. For example, Mauritius Meteorological Services

is developing techniques and methodologies for application in

surveillance of tropical cyclones. The North and Eastern African

countries are also developing techniques for pest monitoring,

particularly desert locusts and grasshoppers. Countries of

Eastern Africa have established the Desert Locust Control

Organisation (DLCO-EA) with the headquarters in Addis Ababa,

specifically for combating the menace of desert locusts and

related insect pests.

9. The establishment and implementation of ACMAD programme was

envisaged to remove certain constraints which the NMS and the

sub-regional and regional institutions are facing. Some of the

constraints include:

(i) inadequate scientific research in applied tropical

meteorology as well as the absence of networking to
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permit all parts of the region to receive relevant

forecasts for decision making;

(ii) weakness in the institutional capacity and capability

to produce high quality and quantity data due to lack

of equipment and personnel.

10. The primary role of ACMAD is, therefore, to complement the

activities of the existing facilities in the development,

production and distribution of meteorological data and products.

11. The ACMAD programme of work for 1994-96 was approved by the

ECA Conference of Ministers held in Addis Ababa in May 1994. To

be in a position to secure more funds from member States and the

world community, it will be imperative for the Centre to develop

a medium-term (four-year) programme of work that will respond to

the pressing needs of the African community. The programme

should be tailored to the needs of the end-users at the community

and grassroots levels.

12. Since the work plan (1994-1996) of the Centre is still

valid, it may be necessary to recast it to cover a four-year

period, i.e 1996-1999. In preparing this new phase of the

programme, it may be necessary to prioritize the objectives of

the Centre as well as emphasizing the application aspects. In

this regard, it will be useful to focus on those activities which

would stimulate development of the main sectors such as

agricultural production, water resources management, agro-

pastoral activities, renewable sources of energy, environmental

protection and natural disaster protection.

13. In order to avoid possible duplication of ACMAD's activities

and those of the DMCs, the Director General of ACMAD has, in his

letter dated 20/01/95, requested ECA-MRAG to authorize Mr. S.K.

IMBAMBA, Senior Regional Advisor on Environment and Development,

to undertake a mission to the Drought Monitoring Centres (Harare
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and Nairobi) with a view to carry out the following tasks:

(a) To sensitize the DMCs, NMS and other relevant

institutions about the ACMAD programme of work adopted

by the ECA Conference of Ministers in May 1994;

(b) To review programme activities of the Harare and

Nairobi DMCs with a view to providing strategies and

modalities for cooperation and harmonization with

those of ACMAD;

(c) To survey and assess programme activities of the NMS

and other institutions, including University

departments of the respective countries involved in

collecting and processing meteorological data for

socio-economic development and to recommend priority

programme to ACMAD for consideration and possible

inclusion in future programmes of the Centre.

14. The mission to the DMC (Harare) was undertaken from 28

February - 3 March 1995, while the one to DMC (Nairobi) was

carried out from 13-17 March 1995.

EVOLUTION AND DEVELOPMENT OF DROUGHT MONITORING CENTRES (DMCs)

AND THE AFRICAN CENTRE OF METEOROLOGICAL APPLICATIONS FOR

DEVELOPMENT (ACMAD) AND RELATED INSTITUTIONS

15. Man has suffered from weather and climatic variabilities

particularly drought since time immemorial. in the Eastern and

Southern Africa, the occurrences of drought and related disasters

have been recorded for the years 1910-14, 1918, 1939, 1949, 1955,

1968-1974, 1982-1985 and 1991-1992. The 1968-73 Sudano-Sahelian

drought marked the beginning of environmental crisis in most

parts of Africa. The seriousness and severity of the Sahelian

drought was brought to the world attention mainly through the

public media. Following the Sahelian drought, the United Nations

established the UN Sundano-Sahelian Office (UNSO) in 1973 to
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coordinate efforts for the recovery programmes in the affected

countries. In the same year a number of West African countries

established the Permanent Inter-State Committee on Drought

Control (CILSS) to strengthen sub-regional cooperation in

rehabilitation of the drought stricken economy of member States.

16. In 1975, the Regional centre for Agrometeorology and

Hydrology (AGRHYMET) was established in Niamey for the CILSS

countries. The main objective of AGRHYMET is to help increase

food production and self-sufficiency by providing planners and

agricultural community with the necessary meteorological,

agrometeorological and hydrological data and products. AGRHYMET

also trains technicians and engineers in carrying out applied

research in climate and water resources problems with a view to

producing long range forecasts.

17. The Sudano-Sahelian drought was followed ten years later

(1982-1985) by the African drought which, again, inflicted deaths

to man and his livestock in horrifying proportions as well as

causing displacement of families and communities in some 34

African countries. Unlike the Sahelian drought, the African

drought affected countries both in the drought prone areas as

well as the traditional humid tropical climates. To day, there

are more than 36 African countries, most of which are classified

as LDC, suffering from drought.

18. In 1980, the South African Development Coordination

Conference (SADCC) now known as Southern African Development

Community (SADC) was created. The primary purpose was to

accelerate economic growth in order to improve the living

conditions of the people. In the SADC intergovernmental

organization each member country is charged with the

responsibility of looking after an economic sector. Lesotho, for

example, coordinates environment and land management sector which

includes matters pertaining to drought and desertification.
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19. in 1985 the countries of the then SADCC (Angola, Botswana,

Lesotho, Malawi, Mozambigue, Swaziland, Tanzania, Zambia and

Zimbabwe) identified meteorology as a new area of cooperation and

in the same year a Southern African Transport and Communication

Commission (SATCC) programme was launched. The main objectives
of SATCC were:

(i) To increase the capability of the National

Meteorological Services to provide meteorological and

hydrometeorological data and products to the national

authorities responsible for the development and

cooperation of agriculture, water resources

management, solar/wind energy production, aviation and

maritime sectors;

(ii) To provide advice tailored to the needs of individual

farmers in order to avoid weather caused agricultural

losses and/or to increase agricultural production.

20. The establishment of Intergovernmental Authority on Drought

and Development (IGADD) by the Assembly of the Heads of State and

Government in January 1986 was prompted by the recurrence of

severe drought and other disasters which had caused wide spread

famine, deaths, malnutrition and ecological destruction of the

countries of the sub-region (Djibouti, Eritrea, Ethiopia, Kenya,

Somalia, Sudan and Uganda). igadd was formed following the

initiative from the UN Permanent Representatives of the then six

countries to create a sub-regional body in Eastern Africa to

coordinate drought and development efforts. This was in

conformity with recommendation 26 of the 1977 UN Conference on

Desertification (UNCOD). Additional supportive legislative

authority were derived from the Lagos Plan of Action, the OAU

African Priority Programme for Economic Recovery (APPER), the

UNPAAERD and the AMCEN Programme.

21. The African Centre of Meteorological Applications for

Development (ACMAD) was established in 1985 for EGA member
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countries in close collaboration with the World Meteorological

Organisation (WMO). The establishment of the Centre was, again,

prompted by the prolonged climatic/weather related catastrophes,

particularly the African drought of 1982-1985.

22. At the ninth meeting/eighteenth session of the Commission

held in 1983, the ECA Conference of Ministers adopted resolution

473(XVIII) which reguested the Executive Secretary of ECA to

convene a Scientific Round Table on the Climatic Situation and

Drought in Africa, Several preparatory meetings held under the

aegis of ECA, WMO and UNEP produced three documents which were

discussed at the Scientific Round Table (20-30 February 1984).

A Regional Plan of Action to combat the impact of drought in

Africa was formulated and subseguently adopted by the ECA

Conference of Ministers in May 1984 as well as the Statement of

the Secretary-General of WMO on the need for the establishment

of an African centre of meteorological applications for

development, to be responsible for dissemination and propagation

of technigues to combat the effects of drought.

23. A feasibility study prepared by ECA and WMO was considered

by an Inter-Agency meeting in November 1984 and subseguently

submitted to the Eleventh meeting/Twentieth session of ECA

Conference of Ministers in April 1985. By Resolution 540(XX) the

Conference decided that the African Centre of Meteorological

Applications for Development (ACMAD) be established. The

establishment of the Centre in Niamey was later adopted by the

fourteenth meeting of the ECA Conference of Ministers.

24. The Centre which became operational in 1991 has, inter alia,,

the following functions and immediate objectives:

(i) monitoring of weather over the continent and provision

of appropriate forecasts and information to the

National Meteorological Services (NMS)
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(ii) development of methods for application of

meteorological products to critical human activities

such as agriculture, water resources management,

transport, tourism, wildlife, and new and renewable

energy resources.

(iii) training of African scientists and technicians by

organizing workshops, seminars and refresher courses

related to food production, land use management, water

resources and energy development and the conservation

of environment.

(iv) undertaking research in applied meteorology for a

better understanding of atmospheric and climatic

processes associated with drought, desertification,

floods, tropical storms, etc.

25. The current activities of ACMAD which are of relevance to

the activities of the DMCs include:

(i) Daily production and dissemination of medium range

forecasts valid for 3-4 days as well as technical

bulletins;

(ii) Production and dissemination of products on climate

variability and extreme weather events, including

drought.

26. Regarding the seasonal forecasting and climate prediction

programme, which was officially launched in May 1994, two

workshops have been held at the Centre. The first workshop was

held in April, while the second one took place in October 1994.

The latter was sponsored by the UK Meteorological Office.

27. The short-term objectives of the seasonal forecasting and

climate prediction project may be summarized as follows:
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(a) The assessment and alleviation of the effects of

weather/climatic hazards, including drought, tropical

cyclones, desertification, floods;

(b) The management of climate-related socio-economic

activities, such as agricultural related production,

improvement of water resource management, and

promotion of the use of renewable energy sources;

(c) The conservation of environment and enhancement of

sustainable development, including the building of its

capacity;

(d) Provision of early warning systems on weather and

climate induced disasters, including pest

infestations.

28. The long-term objective of the programme is to master the

scientific knowledge of global climate trends and to use the

meteorological products in the socio-economic development of the

African countries as recommended by Agenda 21 and the Framework

Convention on Climate Change.

29. The "Drought Monitoring for Eastern and Southern Africa" is

a UNDP project which commenced in 1989 and lapsed in September

1992. The total cost of the project was US$ 2,000,000 under the

execution of WMO. The UNDP has since 1992 provided additional

(but substantially reduced) resources to the DMCs to enable the

continuation of the project until end of 1996. Nairobi and

Harare were selected as the project headquarters.

30. The immediate objective of the project is to provide

institution building at the Sub-regional and national levels

through the establishment of two Drought Monitoring Centres

(Harare and Nairobi) and the provision of specialised training

in the fields of agrometeorology, data processing and hydrology.
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The development objective of the project is to contribute to the

reduction of the negative impacts of drought and related adverse

weather conditions upon agricultural production and the rational

use, conservation and protection of natural resources in the

subregion through improved applications of meteorological,

environmental and hydrometeorological data and products.

STATUS OF DROUGHT MONITORING CENTRES

31. The DMC (Harare) is housed by the Zimbabwe Meteorological

Department (ZMD). The project has relatively few members of

staff: a climatologist - project coordinator, one

agrometeorologist, secretary, driver and four data entry clerks.

The Centre receives substantial support from ZMD in implementing

its activities. The participating countries are expected to

second their national experts to the project, although this has

not been carried out regularly due to resource constraints.

32. The Nairobi DMC is also housed by the Kenya Meteorological

Department (KMD). since 1992 the KMD has continued to provide

staff required to run the Centre. In 1994 the composition of the
staff consisted of:

Project Coordinator x

Secretary 2

Office Assistant 1

Driver 2

Data Processing 2

Agrometeorologist !

Climatologist 2

Synoptic meteorologist i

Hydrologist 2

Numerical Weather Prediction 2

Computer Operations 3

Technical Work/Maintenance 3

Data Collection and Entry 3
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33. At the Nairobi DMC three members of staff (Secretary, Office

Assistant, Driver) are project staff while the remaining 23 staff

members are seconded to the DMC by the host government. At the

Harare DMC the support staff (Secretary, Driver and Data Entry)

are project staff while the remaining two professionals are

members of staff of the Zimbabwe NMS.

34. The activities for the two DMCs for 1995/1996 are the same

and the functions of the Centres are listed as follows, to:

Establish fully operational data processing centres

with adequate climatological and agrometeorological

data banks and other relevant data bases;

Prepare and disseminate drought monitoring products on

a near real-time basis to the participating countries

and relevant regional institutions;

Produce operational guidelines to assist the national

meteorological services in the sub-regions to

interpret and apply drought-related products;

Improve professional capabilities by adequately

training manpower to run the operations of the DMCs as

well as the national meteorological services in the

Sub-regions;

Establish mechanisms for transfer of technology;

Enhance the capabilities of the DMCs to provide

guidance in crop/weather models, agroclimatic zoning,

drought, climatology, monthly and seasonal

agrometeorological forecasts, etc., based on studies

carried out at the DMCs.

35. The Harare Centre publishes the Ten Day Drought Watch for



BCA/MRAG/95/43/MR

PAGE 12

Southern Africa during the rainy season months (October-

April). No publications are issued between May-September. The

bulletin contains rainfall and temperature review for individual

SADC countries as well as providing the out-look for next ten

days. The bulletins are distributed to all the NMS of the

participating countries, relevant institutions as well as other

interested parties.

36. The Nairobi DMC publishes on a monthly basis throughout the

year the Drought Monitoring Bulletin (in English and French) and

distributes to all participating countries including island

countries of the Indian Ocean. The Nairobi bulletin is more

detailed; it contains information on:

(a) Climatological data (rainfall amounts, drought

severity, rainfall and temperature anomalies)

(b) Synoptic conditions (dormant synoptic systems and

weather of the month, outlook for the forthcoming

month)

(c) Agrometeorological conditions and impacts (vegetation

conditions and impacts in the current month) as well

as expected weather impacts in the following month.

37. Due to resource constraints some of the activities which are

programmed for the 1995/96 biennium may not take place at either

or both Centres, including:

(i) preparation and publication of climate and

agroclimatological atlases of the sub-region

showing agro-ecological zones, drought and flood

prone areas, etc;

(ii) preparation and publication of operational

manuals for interpretation and use of drought

related products;

(iii) organisation of roving seminars in individual or

groups of countries for purpose of disseminating

technical knowledge;
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(iv) mounting of workshops/seminars in participating

countries for development of skills of staff in

areas of agrometeorology and applied climatology.

ROLE OF DMCs IN ENHANCING SUSTAINABLE DEVELOPMENT

38. The DMC are currently involved in the implementation of

activities relevant to the programmes of Agenda 21 which was

adopted by the Earth Summit in Rio de Janeiro in June 1992.

Resources should, however, be made available to the two

institutions to enable them assist the participating countries

to implement, in the context of sustainable development, and

socio-economic advancement, the following critical environment

and development issues:

(i) preventing and reversing desertification and

mitigating the impacts of drought;

(ii) management of water resources;

(iii) management of soils and agricultural lands;

(iv) management of environmental impacts of climate

change.

<i) Preventing and reversing

Mitigating the iapants of

39. As previously pointed out, drought and desertification are

the most debilitating environmental factors confronting the sub-

region. Indeed, the two institutions were established as a

result of the severe drought of 1982-85 which crippled the

economies of the countries of the sub-region as well as causing

damage to the environment. Drought markedly reduces crop yields

as well as triggering the migration of peasants from the rural

to the urban centres. The principal task of the Centres is,

therefore, to predict the on-coming of droughts so that

appropriate measures can be taken to mitigate their adverse

effects and impacts.



ECA/MRAG/95/43/MR
PAGE 14

40. Article 14 of the "Convention on Desertification" calls on

the countries affected by drought to include in their action

programmes, inter alia, "the strengthening of drought

preparedness and management, including drought contingency plans

at local, national, sub-regional and regional levels." To enable

member States undertake these measures, accurate forecasts must

be made available to the countries of the region by the DMCs.

(ii) Management of water resournes

41. The DMCs will need to develop techniques to rapidly measure

soil moisture regimes as rainfall data alone may not necessarily

be a good indicator of the expected performance of crops due to

surface run-off and evapotranspiration. The development of water

storage facilities such as dams, should be carried out on the

basis of sound weather and climate data. The daily precipitation

data which the DMC (Nairobi) has archived for 19 countries of the

sub-region as well as the maximum and minimum temperature data

would be very useful in this respect.

(iii) Food and Agricultural Production

42. The main aim of procuring, processing and disseminating

climate and weather related data and products is to alleviate

their negative impacts on agricultural productivity. since

agriculture in the sub-region is mainly rain-fed, the farmers

want to know in advance when to plant, apply top dressing (in

case of maize), harvest, dry and transport the produce to the

buying centres.

43. The medium range and seasonal meteorological products which

the Centres are disseminating are, therefore, very useful. The

Centres should also take an interest in monitoring weather

parameters (precipitation, temperature, wind) which are conducive

to crop infestation by locusts, army worms and other crop and

animal pests and alert the farmers and the general public about

the outbreaks. In this connection the Centres should liaise
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closely with the DLCO-EA, which is an IGO of the sub-region.

44. On the issue of soil conservation and rehabilitation, the

DMCs may wish to access and process weather and climate data to

assist soil scientists, farmers and extension workers in the

rehabilitation of degraded land due to sheet or gulley erosion

which require data on rainfall patterns. The stabilization of

sand dunes on the other hand, particularly mechanical sand dune

stabilization, requires information on the speed and direction

of wind and size of sand particles, etc before the barriers can

be erected.

45. The selection of appropriate animal species and crop

varieties suitable for specific ecological zones requires climate

and weather data to enhance selection that matches with climate

and its variability. Selection of drought tolerant and early

maturing cultivers (drought-evaders) also require accurate

weather information. The DMC in collaboration with other

relevant institutions should look into the possibility of

undertaking such programme activities.

Earlv Warning Svstiea for Pood Security

46. Phase I of the project for the SADC Early Warning System

(EWS) for food security commenced in 1987 and lapsed in 1990,

while phase II commenced in 1992 and will lapse at end of 1995.

Both phases have been funded largely by donors with some support

from member States. The contribution to the project by member

States is equal irrespective of the size, population or economic

status of a member state. Phase III will be funded mainly by

member States themselves.

47. The EWS for food security of SADC consists of specialists

in agrometeorology, agronomy, agrostatisticians, agricultural

economists, sociologists, etc. The unit works in close

collaboration with DMC (Harare) as well as the NMS. The unit
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uses meteorological data and products of the DMC and NMS to

determine the crop performance and to forecast the yield. The

unit also works in close collaboration with ministries of

Agriculture of the member States. The unit organizes workshops

and seminars for member States to ensure standardization of

techniques and reporting. A sub-project of the EWS deals with

the outbreak of pests (locusts, army worms, etc) which is then

integrated with other data for use in predicting of crop yield.

The unit publishes a Food Security Bulletin (quarterly) and

another one every ten days.

48. It is the responsibility of the EWS Unit of the SADC

countries to provide forecasts to the participating countries

about the sub-regional and national crop yields (eg. maize and

other essential crops) so that strategies can be put in place to

meet the deficits if necessary.

49. In the IGADD countries, the situation is quite different.

The DMC (Nairobi) procures, processes and disseminates

meteorological data and products. It publishes its own monthly

bulletin as previously outlined.

50. The Remote Sensing Component of the Early Warning System for

food security commenced in 1988 under the aegis of the Japanese

Government and lapsed in 1993. The project was undertaken on

behalf of IGADD. The products and data are supplied every ten

days by fax to the IGADD countries. It publishes bulletins on

the basis of information derived from the European Space Agency's

Meteosat series of satellites operated by EUMETSAT. Detailed

information for each IGADD country is provided on the on-set of

the rains (long-rains) intensity (peak periods) as well as making

comparisons with previous years for the same period.

51. The IGADD Secretariat has also a small unit in Djibouti

responsible for the Early Warning System on Food Security.

Needless to add that each member State has also its own national

unit on food security.
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52. In order to streamline the functioning of the various groups

and units responsible for the EWS for food security in the

subregion, a meeting consisting of representatives of IGADD, WMO,

UNDP, UNSO, KMD and DMC was held in Nairobi in March 1995. The

meeting had been convened at the request of IGADD to discuss

future institutional arrangements for the DMC Nairobi with

emphasis on project sustainability, countries needs and

participation, resource mobilization, management of DMC (Nairobi)

and its technical operations.

53. The meeting made the following recommendations:

(i) IGADD as the parent institution for DMC Nairobi should

mobilize the requisite resources for funding the

activities of the centre, provide policy guidance as

well as monitoring the operation of the Centre.

(ii) KMD as the host institution for DMC should assist in

the continuous operation of the Centre and also make

available the services of the Regional Meteorological

facilities as well as assisting IGADD in resource

mobilization.

(iii) WMO should continue as the executing agency of current

phase of the project and as required for future

projects. WMO should also facilitate the centre to be

net-worked with other Regional Meteorological Centres,

(iv) The DMC Nairobi and the Remote Sensing and Early

Warning Activities of IGADD be merged with a view to

producing joint integrated products.

(v) The UNDP should initiate dialogue with both SADC and

IGADD to ensure that participating countries outside

the economic groupings are not left out when the DMCs

are taken over by these bodies.
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(vi) WMO should urgently consider hiring consultants to

evaluate and where necessary update the methodologies

used in generation of DMC products.

(vii) The need for continued attachment of experts from the

sub-region to the DMC (Nairobi) and also the

attachment of DMC experts to more advanced centres.

54. It is to be hoped that, for the proper management of the

activities of these three units, they will be placed under one

roof and preferably in Nairobi. Undoubtedly each unit has a

crucial role to play in EWS for food security. The remote

sensing component of the EWS for food security uses data sets of

NOAA-AVHRR, cold cloud duration, rainy days and other remote

sensing data to determine the performance of the crop during the

growing season. This information coupled with the meteorological

products of DMC and ground truth data provided by the

agricultural research stations on the actual crop growth and

performance should form the basis for forecasting crop yields.

A joint publication containing both drought monitoring

data/products and the EWS on food security should constitute the

major output.

VISION OF ACMAD FROM THE DMCS' PERSPECTIVE

Rati.fi.cation of ACMAP#ff Consti-tuti-on

55. At the Regional Association I Meeting held in Gaborone (14-

25 November 1994), it was reported that some 23 out of 52 African

countries had ratified ACMAD's constitution. There are some 23

countries which participate in the activities of the DMCs, out

of which only 9 have ratified ACMAD's constitution. Four of the

nine countries have contributed towards ACMAD's activities. The

four countries are among the eleven which have paid some of their

contributions to ACMAD.

56. Of the eleven SADC countries only Malawi has made
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contributions to ACMAD. None of the other countries has ratified

ACMAD's constitution. It must be remembered that in 1985 the

then nine SADCC countries adopted meteorology, through its

transport and communications commission (SATCC), as a new area

of cooperation in its programme of activities. Later on in the

year, a SATCC meteorology programme was formulated and adopted

with specific mandates. This mission was informed that Zimbabwe,

which hosts DMC (Harare), is expected to contribute US$32,700

annually to ACMAD's activities plus the arrears as well as paying

approximately US$60,000 to the DMC. Faced with the diminishing

resources, the country has had to make a choice whether to pay

for ACMAD or the DMC.

57. The mission was further informed that one of the problems

concerning the non-ratification of ACMAD's constitution by many

of the SADC countries has a risen from the fact that the requests

for ratification are normally forwarded to the Ministries of

Planning and/or Natural Resources and Environment rather than the

Ministry of Transport and Communications which handles

meteorology. Only the latter Ministry has expertise in

meteorology to prepare the relevant documents for discussion by

the Cabinet in order to effect ratification.

Secondaent of Staff to ACMAD bv HMS

58. A number of countries continue to second their experts to

ACMAD. At least 12 out of 23 countries participating in the DMC

project have seconded their staff to ACMAD. It is however,

important to point out that the development of meteorology in

these countries is quite varied. Some of the NMS have fairly

sophisticated equipment (MDD,PDUS, etc) and are thus able to

procure meteorological data and products directly from the World

Centres (NOAA, Meteo France, Hadley Climate Centre) without

having to go through ACMAD. Such countries are, therefore,

capable of procuring, processing and disseminating their own

products without the help of ACMAD. Certainly, many other NMS
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will continue to rely heavily for some years to come on the

assistance of ACMAD in training their experts in such areas as

numerical weather prediction. ACMAD must continue to train staff

of the NMS but only in those areas in which the Centre has

excelled. The Centre must not train for the sake of training

because some of the workshops could readily be mounted by NMS.

ACMAD should be in a position to sponsor workshops/seminars

tenable at various sub-regional institutions (DMC, AGRHYMET) and

NMS.

59. ACMAD's primary task must be to complement the activities

of sub-regional institutions and the NMS. ACMAD should also

endeavour to "off-load" part of its activities to these centres

in return for provision of high quality and quantity data.

60. The training of staff on secondment as it is currently done

will probably not be adequate if the final goal is to use ACMAD's

products in socio-economic development by individual member

States. ACMAD, NMS and other subregional centres may, therefore,

wish to consider holding training courses and workshops in

communication skills for NMS climatologists, NGOs involved in

agricultural production activities as well as agricultural

extension workers, women groups and journalists. An important

component of such a course should entail techniques of presenting

meteorological products in a way easily understood by the public

and decision makers. ACMAD may also wish to play a catalytic

role in this matter in producing materials for these courses in

order to forge closer links with customers particularly in the

fields of agriculture, hydrology, transport, energy and

insurance.

The Basis for Coordination and Harmonisation

61. ACMAD should strive to become a Centre of Excellence

comparable to the known global centres(e.g European Centre). The

Centre should carry out operational research and develop new and
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relevant technologies and methodologies for use by the DMCs and

other sister institutions, including NMS. The European Centre,

for example, provides data and products to the whole of Europe

and specific meteorological products to individual countries.

ACMAD's responsibility must be to procure data from international

centres, "chew and digest it" before disseminating the products

to sub-regional centres and the NMS.

62. After processing the data, ACMAD should disseminate the data

to DMC and the latter would, in turn, "increase" the resolution

of the data for use by individual DMCs participating countries.

In this respect there would be no duplication between the DMCs

and ACMAD.

63. More specifically, ACMAD should engage in research in

weather and climate prediction for Africa and develop original

climate prediction models for testing by Sub-regional centres.

For ACMAD to undertake these activities, it will obviously need

expertise, equipment and data. ACMAD will also need to liaise

closely with sub-regional institutions which would provide ground

truth data for use in the models. These models must, however,

be tailored for use in various parts of Africa. The sub-regional

centres have, for example, retrieved and archived a substantial

amount of meteorological information which ACMAD can use in

making its predictive models.

64. Although the DMCs are engaged in drought monitoring for

countries of the sub-region, they look upon ACMAD to provide

leadership, advice and expertise on the subject. Whatever task

ACMAD undertakes, the quality of the work must undoubtedly be

superior to what the sub-regional centres as well as the NMS are

or contemplate on doing. ACMAD must endeavour to develop and

strengthen its research capability in order to produce and

disseminate high quality data and products to the users and end-
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users. The sub-regional centres are looking forward to a time

when ACMAD will be able to provide technical support to the DMCs,

ICRISTAT, AGRHYMET as well as the NMS.

65. In addition to the recruitment of highly qualified permanent

staff, including those holding advanced degrees, ACMAD should

advertise widely its facilities to enable visiting scholars from

Universities and institutions abroad and the region to spend

their sabbatical leave at ACMAD. It is further suggested that

any task (tropical cyclones, drought, floods, seasonal

forecasting, etc) to be undertaken by ACMAD must be researched

thoroughly before the products are disseminated to the sub-

regional centres and the NMS. In this regard ACMAD will do well

to foster closer ties not only with African Universities but also

with those institutions abroad with relevant programmes in

meteorology and related fields.

66. ACMAD has now assembled some fairly sophisticated pieces of

equipment and computers which are lacking in some of the NMS as

well as the African Universities. The centre is now in a

position to formulate a postdoctoral programme for visiting

African scholars to undertake relevant research to Africa's

development problematique. In this connection, ACMAD should also

be in a position to attract reputable scholars to work at the

Centre for short periods, upon whom young postdoctoral students

can look upon for inspiration and guidance, other activities of

the Centre should be contracted to various Universities and

institutions elsewhere. Some of the activities that would

require participation of African Universities and institutes

which were listed in the 1989 ACMAD's documents, and are relevant

to the 1994-96 work programme, include:

(i) preparing climatic, agrometeorological and

hydrometeorogical atlases;

(ii) publishing periodic scientific bulletins;
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(iii) supporting students writing thesis on subjects related

to any of ACMAD's activities, including:

(a) forecasting climatic anomalies;

(b) drought characteristics;

(c) using renewable energy resources to

replace fuelwood.

(iv) developing training programmes for adapting

meteorological applications to the economy.

RECOMMENDATIONS

Net-working of DMCs and ACMAD

67. At the moment there is no direct communication link between

Nairobi and Niamey. Therefore, no meaningful net-working between

the DMCs and ACMAD is possible. This will need to be effected

as soon as possible in order to permit the exchange of data,

products and relevant meteorological information in the area of

drought and desertification.

The Australian Initiative

68. Following the signing in Paris in October 1994 of the

Convention on Desertification, the Austrian Government and WMO

have decided to undertake a study on the establishment of a

computer-based net-work linking the two Drought Monitoring

Centres in Nairobi and Harare with the African Centre of

Meteorological Applications for Development in Niamey (Niger).

69. The link would be through INTERNET with the following

objectives, to:
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(i) foster exchange of data and information, in particular

those related to drought forecasting and climate

system monitoring;

(ii) promote capacity building in relevant areas and

facilitate communication between scientists;

(iii) facilitate enhanced contribution to international

programmes such as the World Climate Programme, World

Weather Watch and IPCC;

(iv) contribute towards preparing and implementing national

action plans under the International -onvention to

Combat Desertification and the Urgent Action for

Africa Resolution; and

(v) develop the capabilities of selected centres to act as

nodes in the network of relevant institutions and

agencies.

70. A consultant was to be identified with knowledge in

communications with particular emphasis on the operation of

INTERNET as well as additional expertise in climate/drought

monitoring and prediction to carry out a feasibility study.

71. The consultant(s) would, inter alia, determine the costs of

the projects as well as providing a list of equipment required.

They would further advise on the development of a full scale

project as well as providing a draft project document to

WMO/Government of Australia for consideration.

72. It must, however, be remembered that an INTERNET facility

will not only enable the three Centres to exchange data and

information but will also confer ability to the Centres to

acquire and disseminate readily information from and to global

centres. Communication by way of fax and telephone has in the
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past proved to be very expensive for the three Centres and has

indeed, constituted the major bottle-neck in communication.

7 3. Some of the Centres are, however, very thin on staffing.

It is to be hoped that the consultants will also study and

identify staffing needs of the Centres with a view to

recommending the recruitment and/or training of existing staff

in communication technologies. Failure to do so may result in

the non-use of the equipment to be provided.

Urgent need for Programme Development in

Applied Meteorological Research bv ACMAD

74. ACMAD was established with a view to solving specific

problems which had beset the NMS as well as the sub-regional

institutions, particularly in the areas of scientific research

in applied tropical meteorology as well as the production of high

quality/quantity data and products. Although ACMAD has been

operational for only three years, it must now make haste to build

on the good will it has continued to enjoy from member States by

way of staff secondment. In this regard, the Centre should

undertake the following actions:

(i) Recruitment of high calibre staff to the Centre for

implementation of specific projects which should

include the necessary resources for use in the

implementation of planned activities.

(ii) Advertisement of its facilities widely in order to

encourage international scholars to spend, from time

to time, their sabbatical leave at the Centre with a

view to fostering high quality research in the

development of climate prediction models for

subsequent testing by the sub-regional institutions.
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(iii) Carry out operational research and the development of

new technologies by accessing relevant data which has

already been archived by the NMS and the sub-regional

institutions.

(iv) Development of programmes in meteorology relevant to

solving critical human problems in various sectors

with the view to improving the socio-economic
conditions of the African peoples.

n Of ACMAp's Con^i-i tuti nn ^d Payment r>*

Contribute

75. Numerous attempts have previously been made including

appeals to Heads of states in an effort to persuade member States

to ratify ACMAD's constitution as well as making payments to the
Centre's activities.

76. As pointed out earlier, the procedures of developing cabinet

papers for discussion in the Cabinet are well defined in member

States. They may differ here and there in detail but the initial

preparation must in the first instance be made by experts in the

specific fields. Invariably the Attorney Generals Chambers or

the Justice Department must be involved at some stage to ensure

that the country does not ratify or sign its "death warrant."

It would appear that the requests for ratification of acmad's

constitution have always been forwarded to the wrong ministries

(Economic Planning and/or Natural Resources and Environment) and
hence the failure in the follow-up.

77. It is the view of this mission that the NMS must in the

first instance recognize the value and added advantage of ACMAD.

It is the responsibility of the Directors of the NMS to prepare

the necessary documentation for Cabinet. This mission learnt

that in many of the SADC countries no ACMAD documents have ever

been prepared and forwarded to Cabinet for discussion and



ECA/MRAG/95/43/MR
PAGE 27

endorsement. it is important to stress that communication

through or to the Heads of state will not improve the situation.

78. ACMAD should also endeavour to develop attractive and

relevant programmes for solving socio-economic problems of member

States. such programmes will "sell" themselves and in turn

member states will undertake to ratify ACMAD's constitution on

recognizing the important contributions of the Centre to the

country's programmes in sustainable development. There is also
the need for the

Director-General to visit member States on a regular basis and

to hold discussions with relevant government officers
responsible for ACMAD matters.

FOSterina Links w1trh other Rub-region;^ insti tm-jon/r

79. The purpose of this mission was to foster links with the

Drought Monitoring Centres (Harare and Nairobi). As pointed out

elsewhere the officers with whom the mission held discussions

expressed serious concerns about the slow pace of development of

ACMAD. They also suggested areas where immediate collaboration

could be effected if ACMAD can strengthen its staffing position.

This latter point was stressed again and again. It is, however,

the responsibility of member States to contribute towards the

recruitment of the Centre's core staff.

80. It is recommended that further missions be made to other

institutions which are likely to use ACMAD's products once the

Centre become fully operational. It is unfortunate that no

printed materials on ACMAD were available to this mission for

distribution to the various groups. This situation must be

rectified in future.

Secondment of technical staff by NMS to acmad
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81. Although several experts from NMS have gone through various

traxnmg courses at ACMAD, it is the view of this mission that
the Centre must alter its training strategy so that it engages
in training only in those areas in which it has competency.

Training for the sake of training cannot make ACMAD the Centre

of Excellence for propagation of techniques for combating drought
and other weather/climate anomalies. Some of the current ACMAD

training programmes should be undertaken by sub-regional
institutions.

Rple of DMCs an

developfflppt-. jn

82. Long gone are days when meteorological data and products
were acquired, processed and "locked up" in fancy glossy bound

bulletins. Meteorological data and products must now be passed
on to decision makers to enable them make appropriate socio-
economic choices.

83. it is strongly recommended that ACMAD and the DMCs should
cooperate in finding lasting solutions to the following critical
environment and development issues:

(i) Preventing and reversing desertification and
mitigating the impacts of drought with particular

emphasis on making accurate forecasts of the on-coming

of droughts which would enable governments to

formulate drought contingency plans as part of the
EWS.

(ii) Proper management of water resources including the

development of techniques for measuring soil moisture

regimes as well as providing sound weather and climate

data necessary in the development of dams, and other
water storage facilities.

(iii) Accurate seasonal forecasts of rainfall to enable
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farmers know when to plant, apply fertilizers or

herbicides, harvest and transport the produce to the

buying centres. Accurate rainfall data can also

assist soil scientists, farmers and extension workers

in the rehabilitation of denuded lands. Finally,

accurate climate and weather data are essential in

selection of appropriate animal species and crop

varieties suitable for various ecological habitats.
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ACMAD PROGRAMME OF WORK: 1994-1996

In approving the Programme of Work of ACMAD for 1994-1996,

the ECA Conference of Ministers held in Addis Ababa, Ethiopia in

May 1994 endorsed as valid the long-term objective of ACMAD

programme developed in 1989. The long-term objective of the

Centre as given in the constitution and reflected in the

programme document, is to contribute to the socio-economic

development of African countries through the use of

meteorological products and the creation of a new meteorological

assistance system for the sustainable development of the region.

In selecting the priority objectives to be addressed, it is

important to emphasize the application aspects of the Centre,

geared to stimulating activities in the main development sector

such as agricultural production, water resources management,

agropastoral activities, renewable sources of energy,

environmental protection, natural disaster reduction and life and

property protection. It was, therefore felt that instead of

revising the programme document completely, it Would be

preferable to concentrate on short and medium-term tasks which

should be accomplished by the Centre.

Since ACMAD's objective is to strengthen national

institutions capabilities, its success will depend on its

capacity to network in order to permit the infusion of its

products to decision makers throughout the continent thereby

responding to the user's demand for the products. In maintaining

a strong secondment programme with ECA member States, ACMAD

places itself in a position where its

developed products and services will be tested, evaluated and

constantly linked with the user requirements.

The programme for 1994-1996 is, therefore, be oriented
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facilities and regular climatic and meteorological data and
processed products to national and regional institutions, both

government and non-governmental, which would contribute, inter
alia, to:

(a) Provision of early warning systems for crops,
livestock, forestry locusts, etc;

(b) Assessment and alleviation of the effects of drought,

desertification, floods, tropical cyclones;

(c) The management of climate-related socio-economic
activities such as agricultural production, promotion

of the use of renewable resources of energy and

improvement of water resource management;

(d) The conservation of the environment; and

(e) Capacity building for sustainable development.

Main Tasks and Activities for 1994-i?Qfi

To achieve the immediate objectives outlined above, the

following major tasks will, to the extent possible, be carried

out by ACMAD, in close collaboration with subregional, regional

and global centres, with the aim of avoiding duplication and

making use of relevant existing products and developing new and
improved ones.

Task l

To monitor climate variability and extreme weather events

including drought, heat waves, wind and sand storms, flash floods

and tropical cyclones, on a continental scale.
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Activities

(a) Develop and adapt a methodology for the evaluation of

precipitation by satellite and meteorological radars

(production of software, calibration, training);

(b) Compile an inventory of documents available on extreme

events, studies and expertise available in the continent
(drought, tropical cyclones, etc);

(c) Access climatic databases required for the operation of the
Centre;

(d) Identify and adapt existing statistical methods for the
analysis of extreme climatic events;

(e) carry out analysis of past events of climatic importance;

(f) Develop continental drought-monitoring methods and
thresholds;

(g) Prepare a Drought Watch Bulletin using, among others,
methods developed under activity (d) above and output from

subregional, regional and global centres;

(h) Prepare and issue operational 10-day, monthly and seasonal
clxmate diagnosis and anomalies bulletins.

Task 2

Analysis, monitoring and forecasting of the weather

producing systems on a continental level and for long range.

Activities

(a) Collect and analyze real-time meteorological data
on a day-
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to-day basis with a view to monitoring the evolution of
weather events over the continent;

(b) Develop Methodologies and adapt model outputs for medium
and long-range weather forecasts (outlooks) applicable for
the continent;

(c) compile various methods, techniques and models developed
elsewhere and which are relevant to the operation of the
Centre and adapt those proved useful;

(d) tssue weather forecasts and outlook for 10 days, monthly
and seasonal durations on a continental level.

Task 3

Developing methods and techniques for the application of

weather and climate information and impact assessment and

transfer these technologies to regional, subregional and national
institutions.

Activities

(a) compile information on economic activities over the

continent which require the use of products and services of
the centre;

(b) compile catalogues of available data bases including
meteorological, agromet, hydromet etc;

(c) Apply methodologies and techniques developed for impact

assessment on relevant and sensitive economic activities.

Such application techniques include:
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(i) crop-weather mode1s;

(ii) weather-based crop-yield forecasting;

(iii) breeding and migration of locusts;

(iv) water resources assessment and management;

(v) desertification monitoring and control.

Task 4

Carry out applied research and development studies in

climatology and meteorology, and conduct training relevant to the
work of the Centre.

Activities

(a) Evaluate and promote new methodologies for the study of

extreme events characteristic for use in monitoring and

forecasting;

(b) Carry out studies and investigations with a view to

developing methods, techniques and models for use by the

operational units of the Centre;

(c) Carry out environmental impact study of concern to the

continent such as ozone, climate change, drought and

desertification, etc, and provide advice and guidance to

members;

(d) Organize workshops, publish results and conduct training

events on:

(i) techniques in the analysis of climate parameters;

(ii) techniques in the analysis and monitoring of

drought;

(iii) techniques in the analysis and forecasting of

weather systems;
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(iv) interpretation and application of the products

issued and applied methodologies developed by the

Centre, etc.;

(v) upgrade capabilities to deliver the ACMAD

programme at the Centre at relevant national

institutions.
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ANNEX II

PERSONS MET

1. Dr. M.C. Zinyowera, Director, Zimbabwe Meteorological

Department

2. Mrs. R.P Karimanzira, Deputy Director, ZMD

3. Mr. Bradwell J. Garanganga (Climatologist), Coordinator,

Drought Monitoring Centre, Harare

4. Mr. L.S. Ungani (Agrometeorologist) Management of Computers

and Data Processing Operations, DMC (Harare)

5. Mr. Richard Tendai Masundire, Project Coordinator, Regional

Early Warning Unit (SADC).

6. Dr. Kennedy Masamvu, Agrometeorologist/Remote Sensing

Specialist SADC Regional Early Warning Unit.

7. Mr. E.A. Mukolwe, Director, Kenya Meteorological Department

8. Mr. R.S. Masika, Coordinator, Drought Monitoring Centre

(Nairobi)

9. Mr. W.M. Chebukaka, Deputy Director, Operational Division,

KMD

10. Mr. K.E. Esendi, Public Relations Officer, KMD

11. Mr. S.T. Gathara, Agrometeorologist DMC (Nairobi)

12. Mr. J.G. Kabira, Agrometeorologist, DMC (Nairobi)

13. Mr. P.G. Ambenje, climatologist, DMC (Nairobi)
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14. Mr. John Mwikya, Senior Agrometeorologist, KMD

15. Professor J. Ng'ang'a, Department of Meteorology,

University of Nairobi, Chiromo Campus, BOX 30197, Nairobi

16. Professor Simon L.P. Ndyetabula, Director of Technical

Cooperation, Regional Centre for Services in Surveying,

Mapping and Remote Sensing (RCSSMRS), Nairobi

17. Mr. John A. Baraza, Training/Project Coordinator, RCSSMRS,

Nairobi

18. Ms. Christine N. Wamachari, Remote Sensing and GIS

Technician RCSSMRS, Nairobi.
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ANNEX III

DOCUMENTS CONSULTED

UNDP Project Document RAF/88/044/A/01/16 "Drought

Monitoring for Eastern and Southern Africa"

Drought Monitoring Bulletin Published by Drought Monitoring

Centres (Nairobi/Harare)

Mid-Season Review of the 1994-1995 Rainfall Pattern

prepared by DMC (Harare)

Crop and Weather Review for the 6 Decade 1995 (21-28 Feb.

1995) issued by Kenya Meteorological Department

Food situation Report No. 1/95 (21 January 1995) issued by

IGADD Early Warning and Food Information System.

Earth Resources Mapping in Africa - A newsletter of the

RCSSMRS, Nairobi

MEDIAS Newsletter No. 6 Feb. 1995 - Regional Research

Network for the Mediterranean Basin and Subtropical Africa

- special issue on Kenya

ECA-MRAG Reports: ECA/MRAG/94/82 MR

ECA/MRAG/93/52 MR

Ten-day Drought Watch for Southern Africa issued by DMC

(Harare)


