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ANNEX 1 (1.1) 

ESTABLISHMENT OF THE MISSION 

Eighth session of the CAC for the AGRHYMET Programme,
 
Niamey, 5-7 May 1981
 

Agenda item 8 
Integrated systems study 

The Committee asked that a Task Force consider the question of a 
planning mission to assesss
 

- the current capabilities and co-ordination of Meteorological, 
Hydrological and Agricultural Services
 

- the integration of the national programmes and the Regional 
Centre;
 

- and to prepare e detailed implementation plan for execution of 
the second Phase AGRHYMET Programme. 

The Task Force, consisting of reprosentatives of the FAO, WMO/
 
AGRHYMET, tvts U.S.A. and Belq.ium, met and submitted its recommendations to the
 
full CoinmitL'e. Vie Ti.sk Force unanimously recommended that a mission b
commissioned tos
 

- carefully ascess the national AGRHYMET projects and relevant 
national Servicesp 

assess and make recommendations with respect to the co-otdination
 
of the relevant national Services and to the effctive dissemina
ticn of information generated by national Services and AGRHYMETI
 

- prepare and submit for approval to the donor countries and 
agencies, to the national authorities, the AGRHYMET Executive 
Committee and the CILSS a detailed implementation plan for the 
period !-3 through 1986. 

The Task Force further recommended that:
 

- the mission be under the overall administrative direction of 
Mr. Gosset, WMOp 

- the mission should have made availaole to it by WMO all relevant 
prior planning and other doc-aments before beginning its work in 
Niamey about 1 July 19821 
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the mission would be headed by Prof. Bernard (Belgium). He would
 
join the mission at the beginning and for the preparation of the
 
team's report. Fufther, Prof. Bernard agreed to furnish detailed
 
terms of reference to WMO within two weks time. The team would
 
consist of a meteorologist, hydrologist and an agronomist for the
 
full 2 - 1/2 to 3 months (July-September) of the mission.
 
Additionally, a communications expert would be made available for
 
2 to 3 weeks to assist in planning information dissemination in
 
all countries.
 

USAID has agreed to contribute substantially to the financing of this
 
mission.
 

The CAC approved the full report of the Task Force and asked WMO to 
ensure its formation, preparatory tasks (especially informing various 
agencies, authorities) and execution. The necessity to shift the AGRHYMET 
Programme to operations, that is, services to national projects and informa
tion to agricultural users, was underlined as a principal concern of the 
mission.
 



ANNEXE 2 (1.1)
 

TERMS OF REFERENCE
 

of the CAC-WMO mission (July-October 1983
 

AGRHYMET Programme planning and identification of needs
 
for the operational phase 1983-1986
 

A. GENERAL TERMS OF REFERENCE
 

1. Revised planning of activities
 

The 	 purpose of the mission is to re-plan the activities of the 
AGRHYMET Programme (operations, studies, research, training) for 	the period
 
1983-1986, for each of the 8 countries of CILSS and for the Regional Centre at 
Niamey. Being the first objective of the mission, the plan to be drawn up
 
will give a clear picture of the progress made and of the most recent needs in
 
order that the objectives of the Programme as laid down in Document A can be
 
achieved. To this end, the plan will lay down the 
improvements to be made in
 
the structure of the Programme, in order that the objectives may be achieved
 
in the shortest time and at the least 
cost, as a result of more consistent,
 
more economic and more efficient activities.
 

In order to 
draw up this plan, the mission will analyse the following,
 
from the national point of view for each country 
and from the regional point
 
of view at the Centres
 

(a) 	 the problems of the operations for establishing daily agrometeo
rological information based on meteorological and hydrological
 
information.
 

(b) 	 the problems of the operations which, in co-ordination with the
 
agricultural services and the broadcasting bodies, 
lead to the
 
agrometeorological information being broadcast 
and use made of it
 
in rural areas.
 

With a view to making uconomies, the mission will then again
once 
study the priority needs of the National Services (meteorological and hydro
logical) and of the Centre, resulting from the analysis of the operational
 
problems and the measures to be taken to resolve them.
 

The mission will examine the organization of the activities of the
 
Centre in the light of recognized needs and objectives to be achieved. The
 
mission will also recommend possible improvements to be made in the structure
 
of the activities, to increase their efficiency.
 

As a consequence of the general objectives stated in paragraph 1, the
 
activities of the mission will be as 
set out in paragraphs 2 to 7 below.
 

/ 
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2. Preparation of agrometeorological information
 

The mission will analyse, by countries and at the Centre, the opera
tional problems in the order in which they occur:
 

(a) 	Collection of the data from each country, checking the data,
 
centralized transmission of the data from Niamey and processing
 
the atat
 

(b) 	Preparation at the Centre of basic synoptic hydrometeorological
 

informationp
 

(c) 	Elaboration of the pertinent agrometeorological information at
 
the Centrep
 

(d) 	Broadcasting this information to the national Services and thence 
to users (Government, administrations, the rural population). 

Special attentiGn will be given to studying the problems in connexion
 
with the continuouc co-ordination which must be established between the
 
meteorological Service and the hydrological Service in each country in order 
to provide the basic hydrometeorological information. The difficulties of
 
such co-ordination will become appar:ent and the means to effect a remedy will
 
be proposed.
 

3. Broadcasting and practical use of the information
 

The mission will analyse, by countries and at the Centre the operation 
problems arising in connexion with,
 

(a) 	The reyular broadcast of agrometeorological information by the
 
national mass-medial
 

(b) 	The practical use of the information by farmers and livestock
 

rearers. 

The problems of the continuous co-ordination which should be 
estaolished in each country between the Meteorological Service, the agri
cultural services for supervising and stimulating work among the rural popula
tion, and the broadcasting bodies, will be examined very care.ully. The 
mission will suggest measures to bc taken to ensure that sach co-ordination, 
essential for the success of the Programme, exists.
 

The mission, together .ith the agricultural services, will study the 
priority ieeds of the rural masses, for agrometeorological information. The 
foms of broadcasting most likely to hold the interest of users will also be 
examined with responsible persons in charge of the mass-media. 

The mission will prepare a first draft for implementing operations at
 

the beginning of 1983 on the basis of the operational experience acquired by
 
the Programme in 1982.
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4. Needs of the national Services and of the Centre
 

The mission will re-define the needs of the Meteorological and Hydro
logical Services, as well as the needs of the 
Regional Centre, resulting from
 
the foregoing matters. These needs will be based the
on detailed organiza
tional plans for these Services for the period 1983-1986.
 

In view of the fact that the activities of the Programme - operation, 
studies, training - form a system of activities harmonized between the Centre 
and the national Services, znd in view of the fact that the planning of this
 
system, which is the purpose of the mission, depends on the previous planning
 
of the Services providing the data, 
it has been suggested to the responsible
 
Directors that they should prepare such organizational plans. These main
 
basic documents of the work of 
the mission will be discussed by the mission
 
with the Directors in order that the needs 
which become apparent do in fact
 
meet the combined interests of the Services and of the Centre.
 

In the analysis of needs, a clear distinction will be made between the
 
progress made by the Programme from 1975 to 
1982 and the new needs recognized
 
for the period 1983-1986.
 

5. Training
 

In this re-examination of the needs, the mission will attach
 
particular importance to the needs as regards qualified personnEl 
for the
 
national Services and 
 particularly as regards agrometeorological and
 
hydrological personnel with a view to planning 
training activities for the
 
Centre from 1983 to 1986.
 

A replanning of the training programme -repared by the Centre will be
 
discussed with the mission on the basis of the needs recognized for each 
country and which still remain to be covered. This replanning will be 
reviewed in the context of the sahelianization of teaching staff with a view 
to being able to devote costly international expertise more advantageously to
 
the new operation tasks which, although difficult, are extremely profitable
 
duo to the hoped-for socio-economic impact.
 

6. Studies and applied research
 

The mission will examine for each country and at the Centre the
 
problem of studies intended to improve operations and the research which it is
 
necessary 
to undertake to support the Programme. This examination will be
 
conducted with a view to associating the interested scientific institutions 
with the Centre to the maximum extent.
 

7. Recommendation
 

The mission will formulate, for the benefit of the Plan 1983-1986, all
 
the recommendations 
 discussed with the national Directors and the
 
Director-General of the Centre and considered necessary in order that the 
Programme, optimized as regards structures, operation and cost, may be able to
 
achieve fully its objectives at the end of 1986.
 

I)
 



- 4 -


B. CHOICE OF CONSULTANTS AND THEIR SPECIFIC TERMS OF REFERENCE
 

I. METEOROLOGICAL CONSULTANT
 

1. Required qualifications
 

The meteorological consultant should be highly competent by virtue oft
 

(1) 	the duties he has carried out during his careerl
 

(2) 	experience gained in organizing a meteorological service in West
 
Africa and particularly in organizing the meteorological services
 
of the CILSS countries, under the Programme,
 

(3) 	his technical knowledge for the operations to be implemented
 
under the Programmej
 

(4) 	his scientific knowledge of synoptic meteorology and climatology
 
of West Africa (problems associated with the monsoon).
 

A perfect knowledge of French is necessary. It would be an advantage
 
to have a sufficient knowledge of English, for the mission to Gambia.
 

Terms of reference
 

The consultant will participate, together with all the members of the
 
mission, in the preparatory briefing at the WMO Secretariat in Geneva and at
 
the Centre in Niamey.
 

He will then visit the CILSS countries to discuss with the Directors
 
of the Meteorological Services items 1 to 7 of the general terms of reference
 
whi.ch are within his competence as meteorologist.
 

He will discuss specially with each Director, and in co-ordination
 
with his agrometeorological colleague, the various sections of the
 
"Organizational Plan of the National Meteorological Service", a plan
 
previously drawn up by each Director in preparation for the mission. As a
 
result of the discussions a clear and detailed statement will be drawn up
 
showings
 

(a) 	the progress achieved by the Programme from 1975 to 1982p
 

(b) 	the new needs and priorities for the operations of the Programme,
 
suggesting equitable distribution of the financial costs, to meet
 
these needs, between the country, the Programme and other sources
 
of assistance such as the WMO Voluntary Co-operation Programme
 
(VCP), and bilateral assistance.
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The consultant will study the co-ordination problems of the
 
Meteorological Service at the 
levels s meteorology (ASECNA), hydrometeorology
(Hydrometeorological Service) and agrometeorology (Agricultural Service). 

He will prepare tables and 
maps showing the situation as regards the
 
networks of stations of various categories at the start of the Programme
 
(1975), at present (1982) and planned (1986).
 

He will define the organization of operations within his field of 
competence for the National Service - Centre system and formulate
 
recommendations with a view to eliminating factors which hinder these 
operations.
 

At the end of the mission he will analyse the needs of the Regional 
Centre, with a view to harmonizing the integrated system of operations and 
also the problems of training, study and research, within his competence.
 

He will participate in the debriefing of the mission 
both in Niamey

and Geneva. He will prepare 
the parts of the final document of the mission
 
which lie within his competence.
 

I"/'
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II. HYDROLOGICAL CONSULTANT 

1. Requirements 

The hydrological consultant should be highly competent by virtue off
 

(1) 	Duties performed during his careerp
 

(2) 	Experience acquired in the organization of hydrology in West
 
Africa and especially in the organization of the Hydrological
 
Services of CILSS countries within the framework of the Programme;
 

(3) 	Technical knowledge regarding the implementation of the
 
Programme's operations,
 

(4) 	Scientific knowledge of the hydrology of West Africa (evolution
 
of the hydrological cycle and of its components in their relation
 
with the monsoonj runoff measurements and predictions).
 

A perfect knowledge of French is necessary. It would be an advantage
 
to have a sufficient knowledge of English for the mission to Gambia.
 

Terms of reference
 

The consultant will participate, together with all the members of the
 
mission, in the preparatory briefing at the WMO Secretariat in Geneva and at
 
the Niamey Centre.
 

He will then visit the CILSS countries to discuss with the Directors
 
of the Hydrological Services items 1-7 of the general terms of reference which
 
are within his compentence as a hydrologist.
 

In particular, he will discuss with each director the various sections
 
of the "Plan for organizing the national Hydrological Service", which will
 
have been drawn up in advance by each Director in preparation for the
 

mission. The discussions should clarify and explain:
 

(a) 	Progress achieved by the Programme from 1975 to 19821
 

(b) 	New priority needs for Programme operations, with a proposal for
 
an equitable distribution of the financial cost to cover these
 
needs between the country, the Programme and other sources of
 
assistance, such as the WMO Voluntary Co-operation Programme
 
(VCP) and bilateral assistance.
 

He will study the problems which the Hydrological Service has at
 
national level in co-ordinating with the Meteorological Service and
 
agricultural users of water, as well as those experienced at regional level in
 
co-ordinating with projects to study and develop communal water resources.
 

He will draw up tables and maps of the networks of stations of various
 
categories: at the start c F the programme (1975), at present (1982) and
 
planned (1986).
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He will define the organization of operations within his field of
 
competence for the national Service/Centre system and formulate recommendatons
 
with a view to eliminating factors which hinder these operations.
 

At the end of his mission, he will analyse the needs of the Regional
 
Centre, with a view to harmonizing the integrated system of operations, and
 
also the problems of training, studies and research within his competence.
 

He will participate in the debriefing of the mission both in Niamey
 
and Geneva. He will draft the parts of the final document of the mission
 
which lie within his competence.
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III. AGROMETEOROLOGICAL APPLICATIONS CONSULTANT
 

1. Requirements
 

The consultant in agrometeorological applications must be a trained
 
agronomist with experience at a high level in tropical agrometeorology, in
 
particular in West Africa, by virtue ofs
 

(1) 	Duties performed during his career1
 

(2) 	Experience required in the organization of agrometeorological
 
activities in West Africa, concernings
 

- Organization of the agrometeorological divisions of the
 
Meteorological Services and agriculture and agronomic research
 
servicesp
 

- Co-ordination of the agrometeorological activities of these 
three Services at national and regional levelsy 

(3) 	Practical knowledge of the Sahelian agricultural community and
 
its main requirements for agrometeorological information;
 

(4) 	Technical knowledge of the agrometeorological aspects of the
 
operations to be implemented under the Programme in relation to
 

the operations which have already been agreed on and which are at
 
present in their experimental phase,
 

(5) 	Knowledge of the scientific problems concering the
 
agrometeorology of West Africa in its relation to agriculture
 

(6) 	Training experience in tropical agrometeorology.
 

A perfect knowledge of French is necessary. It would be an advantage
 
to hIve sufficient knowledge of English for the mission to Gambia.
 

Terms of reference
 

The consultant will participate, together with all the members of the
 
mission, in the preparatory briefing in the WMO Secretariat in Geneva and at
 
the Niamey Centre.
 

He will then visit the CILSS countries to discuss with the Directors
 
of the Meteorological Services items 1-7 of the general terms of reference
 
which are within his competence as an agrometeorologist.
 

In particular, he will discuss with each Director of the 
Meteorological Services, and in co-ordination with his meteorological 
colleague, the organization of the agrometeorological division given in the 
"Plan for organizing the national Meteorological Service" which will have been 
drawn up in advance by each Director in preparation for the mission. 
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The discussions will clarify 
 and explain, particularly from the
 
agrometeorological point of view:
 

(a) 	Progress achieved by the Programme from 1975 to 1982)
 

(b) 	New priority needs for Programme operations, together with a
 
proposal for fair distribution of the financial load to cover
 
these needs between the country, the Programme and other sources 
of assistance, such as the WMO Voluntary Co-operation Programme 
(VCP) and bilateral assistance. 

He will examine the problems of co-ordinating the agrometeorological 
operations of the Programme with those of the FAO 	Agrometeorological Group 
with 	the in the context of the 
secratiy of food supply of the CILSS countries.
 

He will analyse the agrometeorological activities undertaken at
 
national level by the Services concerned (meteorology, agriculture and
 
agronomic research), in particular:
 

(a) 	Agroclimatological studies on the development of new land and on 
improving production planning,
 

(b) 	Current operations for monitoring crops and pasture land whose 
objectives are threefold: 

- To forecast crop yields, 

- To protect crops, 

- To manage irrigation. 

He will analyse the situation as regards co-ordination between the 
agrometeorological division of the Meteorological Service and the agriculture
and the agronomic research services, in particular regarding the creation and 
operation of the Co-ordination Committee which has often been recommended. 
 He
 
will 	 draw up new recoimendations, as necessary, to ensure the indespensable 
co-ordination of agrometeorological activities at national level.
 

He will examine, in particular from the agrometeorological point of 
view, the situation of the networks planned by his meteorological colleague 
(tables and charts).
 

He will define operations within his field of competence for the 
national Service/Centre system and formulate recommendations in the view to 
eliminating factors which hinder these operations. 

He will, at the end of the mission, analyse the Regional Centre's
 
needs, with a view to harmonizing the integrated system of operations, as well
 
as 
the 	problems of training, studies and research within his competence.
 

He will participate in the debriefing of the mission both in Niamey
 
and Geneva. lie will draft the parts 
of the final document of the mission
 
which lie within his competence.
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IV. COMMUNICATION CONSULTANT
 

The consultant will participate, together with the mission's members,
 

in the preparatory briefing at the WMO Secretatiat in Geneva and at the Niamey
 

Centre.
 

He will then visit the CILSS countries to discuss, with all the
 

authorities concerned, item 3 of the general terms of reference which is
 

particularly within his competence. He will also discuss relevant topics with
 

the Director of the Meteorological Service, the directorate concerned with
 

agriculture as well as the mass media (television, radio and newspapers).
 

At the end of the mission, at the Niamey Centre, he will examine the
 

problems of disseminating the information at regional level. lie will
 

participate in the debriefing of the mission, both in Niamey and Geneva. Ile
 

will draft the parts of the final document which lie within his field of
 
competence.
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Schedule of visits in countries and at Centre
 

Niger
 

Bernard 

Garnier 

Van de Vyvere 

Hendler 


Upper Volta
 

Bernard 

Garnier 


Van de Vyvere 

Hendler 


Mali
 

Bernard 

Garnier 

Hendler 


Rijks 


Senegal
 

Bernard 


Garnier 

Franquin 

Hendler 


Cape Verde
 

Hendler 

Bernard-Gosset 

Garnier 

Franquin 


Mauritania
 

Bernard 


Garniez 


Franquin 

Hendler 


10-14 July
 
10-17 July
 
10-17 July
 
13-17 July
 

14-17 July
 
17-24 July
 

17-24 July
 
17-21 July
 

17-21 July
 
24-30 July
 
21-24 July, 15-18 September
 
26-31 August
 

21-24 July, 22-24 August
 
22-29 August
 
22-29 August
 
24-27 July
 

27-31 July
 
24-29 August
 
29 August - 4 September
 
29 August - 4 September
 

25-27 July
 
5-9 September
 
5-9 September
 
7-9 September
 

/<
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Gambia 

Bernard 24-25 July 
Garnier 11-13 August 
Franquin 11-13 August 
Heidler 11-13 August 

Regional Centre 

Bernard 10-14 July, 15-25 September 
Garnier 10-17 July, 14-25 September 
Franquin 14-25 September 
Hendler 13-17 July, 19-25 September 
Van de Vyvere 10-17 July, 21-25 September 
Echols 16-25 September 



ANNEX 4 (1.4)
 

LIST OF.PERSONS MET
 

CAP VERT
 

A.O. 	 LIMA Secr4taire g~n4ral du Ministare des transports 
et communication 

V.G. MENDES 
 Directeur adjoint du Service m4t4rologique
 
national A SAL
 

V. FERNANDES 
 Directeur g6n6ral du Plan
 

Mme L. LIMA 
 Directeur a.i. du d6veloppement rural
 

H. SOARES 	 Directeur g~n4ral du Centre d'6tudes Agraire
 

L. ALVES 
 Directeur de la division agrom~t4orologique
 

R. SILVA 
 Chef de la Section Hydrologie
 

M.C. BABAU 	 Expert Hydrologue OMM, Programme Agrhymet
 

R. TOURIGNY 	 Repr~sentant r6sident adjoint du PNUD.
 

/
 



GAMBIE
 

P. JARJUSEY 


S. MAHONEY 


E. TAAL 


S. JANNEH 


E.A. NJIE 


M.M. SAHOR 


M.E. JASSEH 


L.O. JOBE 


A.E. BAH 


J.A. SAM 


R. COLY 


A. DEMBA 


A. TAAL 


P. HUTCHINSON 


D.R.L. PRABHAKAR 


T.A. MOSER 


Q. BENBOW 


B. DEMEKSA 


Miss N. BORTHWICK 


J.A. SCHWAGER 


Miss B. MILLER 


Acting Permanent Secretary, Vice President's
 

Office
 

Assistant Secretary, President's office
 

Permanent Secretary, Ministry of Water Resources
 

and the Evironment
 

Acting Director of Agriculture
 

Director of Water Resources
 

Assistant Director of Water Resources
 

Hydrologist (Water Resources)
 

Irrigation Engineer, Ministry of Water Resources
 

and the Environment
 

Transport Supervision (Water Resources)
 

Meteorologist (Forecaster)
 

Chemist
 

Computer superintendant
 

Senior planner, MEPID
 

WMO Expert agroclimatologist Agrhymet Programme.
 

WMO Expert hydrolgist, Agrhymet Programme
 

USAID representative
 

USAID Programme Office for the Agrhymet programme
 

UNDP Resident Representative
 

UNDP Assistant Resident Representative
 

UNDP Deputy Resident Representative
 

UNDP Administrative Officer
 



HAUTE VOLTA
 

D. NIKIEMA 


SECK MAME D'DIACK 


J.P. OUEDRAOGO 


F. GNOUMOU 


F. OUATTARA 


H. KANJIE 


L. LOMPO 


M. OUEDRAOGA 


J. MIEBE 


M. SAMOU 


M. BIKIEMGA 


H. ZAMPOLIGE 


A. BOLY 


A. ROCH 


0. KOUTIEBOU 


K. SAVADOGO 


J.P. LAHAYE 


PUECH 


NOLBfRE 


FISON 


J.C. PION 


M. MIETTOM 


P.J. MATLOM 


R. SWANSON 


A. DJIGMA 


J.-B. ILBOUDO 


D. KOGUIYAGDA 


President du Comit6 ex~cutif.
 
Directeur de l'Hydraulique et de l'Equipement rural.
 

Secr6taire ex6cutif du CILSS.
 

Directeur de la M~t~orologie Nationale.
 

Directeur adjoint de la M4t~orologie Nationale.
 

Chef de la Division d'Agvomt6orolP,gie & la
 
M~t~orologie Nat'onale.
 

Repr~sentant de l'ASECNA
 

Directeur des services Agricoles.
 

Direction des Services Agricoles au 1inist re du
 
d6veloppement rural.
 

Chef du Service de la Protection des v4g4taux.
 

Directeur du projet lutte int~gr4.
 

Chef du Service dans la Division de la protection
 
des Plantes, Co-directeur di Projet Phosphate.
 

Service de la vulgarisation,
 

Responsable du Stock Alimentaire, Division de la
 
Protection des V4g~taux.
 

Chef d'Escadron, Ministbre du D6veloppement rural
 

Secr6taire-Ggn6ral du Ministare des Travaux Publico,
 
Transports et urbanisme.
 

Chef du Service Hydrologie
 

Hydrologue du Centre Africain d'Etudes Hydraulique
 

,, " " " i 

Directeur de l'Office des Barrages et de l'irrigatio
 

Centre R~gional de T614d~tection de Ouagadougou
 

(CRTO)
 
Responsable des applications de la T616d6tection 
& la G~ologie au CRTO (chercheur ORSTOM). 

Maitre-assistant en G6omophologie 4 l'Universit4 
d'Ouagadougou.
 

Directeur du Projet ICRISAT en Haute Volta.
 

Anthropologue (Projet 6conomique et sociaux),
 
Farming System Unit (FSU) du "Semi-Arid Food Grain
 
Research and Pevelopment" (SAFGRAD).
 

Directeur de l'Institut Voltaique de Recherche
 
Agromique et Z6otechnique (IVRAZ)
 

Directeur de la Radio Nauionale.
 

Charg6 du Programme Agrhymet au PNUD.
 



J.-Pr TRIBOULET 


S. VOOJDA.NI 


P. MOITY 


P. SCIARONE 


K.-G. WIDSTFLAND 


P. BAESSOU 


F.-M. BIABATANTOU 


Expert on Hydrologie, Programme Agrhymet
 

Expert FAO an projet "Latte int6gr~e".
 

Consultant FAO pour la Communication et l'Audiovisuel
 

Repr6sentant de la iollande aupr~s du CCC,
 
Coordonnateur du Programme d' Aide Hollandais
 
au Sahel.
 

Repr~aentint R~sident du PNUD
 

Reprdsentant adjoint du PAN, Repr~sentant RNsident
 
a.i. du PNUD.
 

Charg4 de Programme FAO.
 

http:VOOJDA.NI


MALI
 

M.A. GOLOGO Directeur du Service mrt4rologique national
 

K. KONARE Directeur adjoint du Service m6t6orologique
 

national
 

M. KONATE Agroclimatologue, Service m~t~orologique national
 

D. DOUCOURE Agrom6t6orologue, responsable du projet
 

MLI/76/009, Programme Agrhymet
 

M. SANGATA Directeur de l'agriculture
 

SAMAKE Directeur g4n~ral adjoint du genie rural
 

KEITA Collaborateur de M. Samake
 

GADELLE Collaborateur de M. SAMAKE
 

D. LASSINE Chef de la Division agronomique, adjoint au
 

directeur de I'IER
 

H. DIOP Directeur g~n6ral du d~veloppement national, de
 

la formation et de l'animation rurale (DNFAR)
 

M. BA Ing4nieur Agronome a la DNFAR
 

SAMOGHO Service des eaux et forts
 

BERTHE Service des eaux et for~ts
 

CAMARA Directeur de l'61evage
 

DRAVE Conseiller technique au Ministare de
 

l'agriculture
 

M. SACKO Directeur g6n6ral adjoint au Ministare de
 

1'hydraulique
 

S. TRAORE Directeur de l'Hydraulique
 

A. SIDIBE Chef adjoint du Service hydrologique charg6 du
 

volet hydrologique project MLI/76/009, Programme
 

Agrhymet
 

DIABATE Chef adjoint du Service hydrologique,
 

responsable du projet Hydroniger en Mali
 

MAIGA Hydrologue, Service hydrologique
 

CHOURET Chef de la Mission ORSTOM
 

DICKO Directeur de la Radio nationale
 

M. RAHNEMA Repr~sentant r6sident du PNUD
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ANNEX 7 (I1,.l8.I) 
NATIONAL METEOROLOGY AGROMETEOROLOGICAL BULLETIN DIVISION: 
DIRECTORATE THIRD DECADE OF JUNE 1982 AGROMETEOROLOGY 
BAMAKO - P.O BOX 237 

AI TEMPERATURES IN DEG C I RELATIVE 
'AIR 

I !HUMIDITY'S lTI (NS! SHADE SOIL SOILAT 12.00 'AS A / 
! I .. .. .. . .. . . .. . . . . . ....-.. .. . -. .. .. . . . . .. ... ...... . . . .. ... . ... ..-

MEAN !MEAN INE !MEAN IMEAN! AT ! AT I MEAN !MEAN I 
MAX WMIN N MAX !MIN 10 CM !20CM 'MAX !MIN I ..............
I•. .... . .......................-...---........ . . ... 
. ...... ..... . . ... . . . . ... .

''LS~ctI.1TI 4;*.'JI 2-:9,2! 39,.71 9,;7 ! 92.3! :8', 39,:I '1 39t,4! :i!,0"! . ('0!.
 

.-.... .I...
S . ...... . ....-..... .. .... 
 ........ t..... . . . .
. .... -. .....--....... . . I ..... I...... 

K1lDAL 41.4! "7.3' 34.4! 3-.4 43.! ".3 43.0! .7.9! 44,0! 13.0' 
-.. ... -....... . ...-. I-.... .... . .. ..
 

'T rI'hJ 39.1!
i.t'Cll' 
 3,4': 33.0' 3., 'I 44.' 2'3.' 1( 38.2! 3,(4 2'4.'
S.. ...... .. -----....-..-- I.-... -.--..- l... ....., ...... ...... .... ....,..... .... ,..........-. .....
 

GAD ! 4 o.J1 'd.3 3t.' 34'! '.1:7,3 :..' 38,0' 6,4 23,('... . . .-....... ...-... ..--. . . - . . . . ....-... ..-.i, .. ...... ' ....... ... -................ !.. 


'NI)FRO I 39,6_! 27.8! 33.7' 31.9 43,)' 2!4.1' 3 7.,! 3;7.0' 62,'.0! 24.0' 
--------...... .!. . ... . .. .. .. . .... I..... . II........ ...... . .. 
I. .. .I....... . -.. -I. .
 

N.'RA 3 1 ';' ' 
3,.8' 30.6 !1 •It .'. ' , '1 3.;t. 6 0! 22 ,'.. ..... ..--. , . .....-... ...-...... ............- '.'.. .. . - .. .... . ... ........-........ .. ,. ....
 

HOM-:]O 311.7! 2/.0! 32.0! 32. ' ,6' <".4! 36.9 :59.0' 66 c.
 
........ ........ ,.... . ... -.. .. ... ..1...,.... . .,.. .. . .. ... ........................- ,... . . . .
 

- 21[.1' 31 3 ffliECI, 39.6' 34'1[' .34.0' 47 '14.,3! 3'. .4 ' ',O9 3l! 
... '
..-....... .. . ... ...-.. . ... , -........ -.....- - ....-- ' .... ......
. . ...... .. .... 

KAYESG:.:3's26.22' ! 38,2! " 0.4 ' 42.21 24.3' 31 .7' 34.3' 2.! 39.0 
.....-... .. . ... .
..... ... .I -.... .....-.... . . ... -. ..- . ... ,.........,... - ... ....... .. .. ..
 

MOF] 3t.3' 2 . ! 3100 30.6 ' 40.1' .'.2' 31 3.3.1.1 7Y.0! )6,.'I ........ .... .. ..... I.. .... ... .. I.........- I-......, ... .. ..... ....... . ~..
. . . . . . 

I ; . .1! W .9 " .9' 2 2 ' 31.1 ,1-1.t' ." ' 2,6 '-'4°,1-.0.,

f .............. - .. i - .. - .....
. -- .. -..-. 1.............. .. ......... 1....'. I... .. .. ... .
 

SFG.1I 3.2"' 24! 2?:.'.9! j47. 30:,30.9' :9.4 ' 30i (1;.0! 

ISAM ! 34.59 "4.2! 29.2' "4.b I 41 . 3'. 4. 31.! Il.,(! 46!,0_0S... . . .. !... -.. ... . . . . . !.. ... .. ..... 
 . ..... . ..... . .... I. . ..... .. . ... ..... 

!KENIE:HA .' :sv 39.'! .'23.4' 28_2 ' " 33.0;' 3:' :' 09-' 970'------------------------'......-........!....... - ..-....-- - -
f.....I ...... .. .. ..-... I....... . .. ..
 

Q J !2" '. 1-3 27.'Z 36,' -. 31 .1'2..0 1 7 0! 62.0!......... .... ... . ! ...... ... . .... - '... -...... .. '... ... ...- . .. .... . .. . 

'BRO-TOWN 6 2112' 2';,.9! 27./ ' -1S 1'! 93.03' 4' 

26.Y. 2.03.'. .....' -... i.. ... ...........-- .-....... , ...
 !.. . -. ... ... .... ..i-..... . .... ' ,...... ......... 
... 

,.. 
'...0 

K'DUOLdrI0.7! ! 31.1 223! 26 26,13 : 36.''' ' .. ",-> .,' 92,0! ? .9t 3 0'. 
.-.... ... ... .. .. 
 .. .. . .. . ... . .. .... ... ... }..... ... -- ... 
-]'SlhAt S 31./ :1.:! 3 .6 31 -'. 2 

.. . 

LI.D.3',' ,0! 30.9 2.8' '930',1 , ('
 
S191 I .f.............1 . . B .. .. I 1-'. ... . ?. .
 ....
 
KI) 0,.1 3-.! 251! 39.2! 31.6 ! 4.1X,: :.',' 1.913 ' 1)3,0! 42.'
 

S918;14 ' 31i.6'. 2.."3.:,7 .2.0! 27..08 .!33. " ..1 29!.7'I'.4! 10.0 . ,!.... ......... ... .i......i.. .I....-i..
....- ..... ......... ... .. ....-.- ..
.... i..... - - - ...........-. 

O !h¢.l]1 ;J' '.lt 33.8'; 2.2' 2;8.8! X I 3.!! .. "2. 'I'. 33.2' 31t, : ! 9,.0! /;3.* " 

... ......... .... .... . . ' . . ..-... .. . .. ....- . ......-.-. . .... .......... --.. .... -.... . . . .
 

NAJU('.'] 3".013O ! 3o1.1. X I X 3X 73.0' 44C,.' 

!St PMFr ' 31'.?! 28.0.! 33'.2! x ! 47.)! 2-',0' 30,7! 3,2! x x 
..... .
.. ..... ... ..--I.....!......-...... ...... 
 !................... .I.. . . . .. . '..
.... . ......-. .... 

I3...0 2. ! ..2 9,0!I ! 42.(.' 2"'.0! 3 1. 3.6t! 0'1.0! 9,1.'' 

!N1 .Lrs ' 34.3 23.3 ! 28.8 . 27.8 , I ; 33.8 31., ?7 , 53.BULLE.TIN.. O . ..... C. . L . .FIRST ....... .. .. . l..... . ....... . . .
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EVAPORATION ! RADIATION !P0ISTAITONE. R A I N F A L L 	 AND EVAPO - I (CAL/CM2/D) IPTENTIA 
TRANPIFArION INSOLATION IYWATER 
(MM) '(H AND I/LO) 'BALANCE, 

I |.................... . .. -..... .. . .. . .. 
 .... .......... . ..... . ....
.. ... -.. . 

F(Mfi) !P. MOY !N D !N.M.J!CtIIMUL.. ETP. !TANK A I PICH I NO IINI I... P--ETF 

IE. 1.0. 8,! 0 1,4! x 63.2! -92.2!8 1 0o.! 93.0 !'0.1!44t.3! 
!. !..... !.......... - - 

7.1! 5.1! 2 I 1.1! 19.2! 73.7! . !11.6.7!5';.'.9! .3! -65, 

!....................... ! ...... P......... f...... !.......... . !..........- !.......-1- . . ....
 

7.- . .. ..... .. . ... . . .
... .. !. .. 


22.61 . 2 6! 26.41 70.0! X 1 9,.5!55.6! 97.7! -47.4! 
!. ....- . . ! .	 .. .! .. . .. .. . . ...........--..... .. !. .. 	 ..t...~..I . . ... !. .... . . .. . . . .
 

2 1.61 

oUiU.:cI) 3,4! 24,2! 2 2.9!2 16.1! 1 3 51 X !146.1,!54-1.4! 95,l.! -rC 

' 11..! 7.3! . 31,3! 93.1!i.'3.3!131.1!509.7! S5.0! -- 13U.6! 

....
....................................................
 
NARA 0-4! 1 2.'! 70.5! !116.I I 22.4! 1 13.8! X !477.2! 75.6! -70,JI
-........... .. .. . I. I ......- . .. .. . .......... . .I.!.... .- I.. ! ......--. ! .. .... ..-.... ....
 -

IH-CJ .0F:1 1 39.4 22.6! 2 I 2.4! 61.7! 74.0'1 Z 80.4!45,6.6! V31.2! -34o6! 

t-.NAKA JO.00 11.4! 2 2.0! 24.0! 63.3! X !155.fJ501.R! 83.1! -53._! 

KIAYE S ! 111.1! 40.1! 1 ! 3.4! 40,JI 72.4!11: .5! 85,7!;49.91 98.7! - 61.1! 
..... .... .... . . ...... I-- .... .. .-.. ...!.... . .!. . .. . .. . .. !. . . . .. .!. ... . 

MF'I] i.32.t! 2.7! 5 i 3,1. 75.3! 65.7!1I0.5! 76. 5..O! . .8! -33.2! 
I... ... .. .!.. -.... - -. .. - - . . I..... ...... ~ . . .!. . .?... . i...- ~!... . . -. .....-. ..... ......
 

ll(62.7! b?.7! 1 4.3!I-Q I I -A~ I A6
 
. -.--- -- ...... 2 J.
-- ! . 25.. .4 

L)~gO I 7.4! 31.'7! 3 ! .7! 27.1! 52.E;! 77,9! 55.4!41 .6.3! i57.9! -45.4! 

24.2! 34.3! 4 .3 . 150.9! 52o,- X i 6.0!4.4.6! 82.3 I -211.i 
.. . ... . .......... ... .. .... !-....-... ..... . .. .... ... ..... !.... I ...
.
 

'N NEiA i 61.1! 50.2! 6 4.7! 247,3! 44..11 X 1 31.0!48 .3! 80.1! .,.,0! 
.. ... .... !......o... . -I... i . -. ... ! . !... .... . ...-. .... 9. 	 .i........ ....... .....
. .	 f....... ..... 


BKO-TOvN ! 65.6' 45.3! 7 I 4.4' 201.11 44.5! 'i2.6! 28.1 !451.8! 69.5! 21.1! 

)- i 5316 ! 41! 191.5! ! 67.8!0 3 	 47.A ! 33.('I446.1! -16.0! 
I--... .... .. .. I .... . ... ... . ....	 I .. II. .. .. . . 

h'9iIIIiALA ! 'P.:! 44.9! 1 1 4.2' 23.,:.'! 49.! 6,.4! 37.3!4 1E.2! 1.0! -23.4! 

61 . P 3. A.1 1 4.6! 26J.0! 41 4 1.5 11.6!470.71 76.3! 20.6! 
I.... ...... . ... o. . . . .. . . ... . !.......... . . . . .f.I . .. I.......... .. !.. ! .- ! . .
. ....... 


S.It'.i 16.b! 56.P! I 4.5'! I!.8,! 37.1! 21.l3! 20.5!401.9! 54.8! -21,.3! 

NIONO 2 7. 9! 2j.9! 4 1 2 .3! b9.7! 50,1 1I01.-3! 53.0433.0! 6-2.5! -2.' " 

SOI- I I 58,i#0! 44,7! 7 I 3.6! 271.3! 41.,",! 5'.o, ! 29.3!40.,0! 56.31! 16.4! 
. . . ..... . ... .-.... . .. . .. .. . . .. . .. . ...-... ...... . .. . ... ..! . .... ... . . . .. . . - . 

N,. E[i.39!. 2.8'! . .! , ! I i. 107.0! 49.5! X I 44.9143E;.41 6t-.1! -26.7! 

...... . ! .. 8.2! 24,3 4 1 1 17.0!. 5. .! . !.! .!9.!50. .
 

! ;.612 404 1 3 ! 3.1, ! 39.! 77.3!111 1!102.0!5 '12.1! 93.1! -64.7! 
. .. I. .... ... ...... ... .. ..... .... !..-!- .- .... -...-- . ..!.--..... !. ...... .................
 

tK.1;Tje 1 73 1.16,4 604Y '4.0! -35.1: 

.... .... .13-3! 4.9 9 i 4 4.2 i 1440. 53.8. 3..0 3.. ! ... ...40..5 

P tMM) = AMOUtIT RECORDED 	 P.MOY: IN TERANNUAL AVERAGE 
N.D = No OF DAYS N.MJ = AVERAGE No. OF DAYS OF RAINFALL
 
CUMUL= CUMULATIVE RAINFALL SINCE I MAY ETP = PENMAN EVAPOTRANSPIRATION
 
RG = CALCULATED TOTAL RADIATION INSOL: DURATION OF INSOLATION
 
x z NOT RECEIVED OR OBSERVATION BACA= PAN A
 

NOT PERFORMED 
F:'rI!{.t
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AGROMETEOROLOGICAL SUMMARY
 

(Period 21-30 June)
 

The pressure field still 
shows a depression over the Sahara and the
 
two anticyclones, Azores and Libyan.
 

The Intertropical 
Front (ITF) has ranged between 16 and 21 degrees
 
North.
 

The penetration of moist air has 
not fallen much below 1000 metres of
 
altitude and winds out of the south-west have been weak.
 

The observed phenomena have beens
 

- south of the fourteenth parallel s 
 frequent local thunderstorms,
 
rarely accompanied by rainj
 

- north of the fourteenth parallel ,wind-blown sand, less dense than
 
during the preceding ten days but still reducing visibility.
 

I RAINFALL s
 

Recorded rainfalls were equal to or 
higher than normal at Kidal,

Tombouctou, Gao, iHombori, Mopti, Niono, K6ni6ba, 
Bamako-Town, Sotuba, and
 
Bougouni, while elsewhere rainfall was very 
low. But as a whole, the
 
outbreaks of rain were quite well distributed in time.
 

Cumulative rainfall between 
1 May and 30 June was normal or in excess
 
of normal at all stations except for 
M6naka, Mopti, Mahina, and N'Tarla, where 
it was below normal) and at Tessalit, Nioro, Nara, Kayes, and S6gou, where 
it was much below normal. 

II OTHER PARAMETERS a
 

1) Shade temperatures
 

The mean maximum temperature ranged between 
42.10C at Tessalit and
 
31.i°C at Bougouni, and the mean minimum between 
29.2 at Tessalit and 21.80C
 
at Sikasso. The widest temperature range was recorded at Tessalit and
 
Tombouctou with 12.9

0
 
C, and the narrowest at Bougouni with 8.8°C.
 

2) Relative air humidity
 

The maximum varied between 97% 
at Bamako and 32% at Tessalit, and the
 
minim-n between 65% 
at Sotuba and 10% at Tessalit.
 

3) Potential evapotranspiration a
 

The greatest potential evapotranspiration, at Gao, was 93.1 mm and the
 
lowest was 37.8 mm at Sikasso.
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4) The greatest amount of sunshine was recorded at Nioro with 95.5 hours,
 

and the least at N'Tarla with 41.8 hours.
 

5) The potential water balance was positive at KMnifba, Bamako Town,
 

Bougouni and Sotuba.
 

III IMFkCT ON AGRICULTURE a 

An analysis of the effective water balance shows that a
 

1) In the First Region t
 

The amount of moisture is not yet favourable for sowing at Kayes and
 

Nioroy it is therefore advisable to wait.
 

Conversely, at Kita and K~hiiba, U.u dmcunt, or miwis1'ire in thie soil is 

enough for crops and should continue to be so during the coming ten days. 

2) In the Second Region and Bamako District s
 

At Bamako-S6nou, Bamako Town, Sotuba, Katibougou, and Samanko PAR 

crops have received the moisture needed in the past ten days, and the coming 

ten days also have a good outlook. 

On the other hand, at Nara neither the present moisture content of the
 

soil nor the prospects for the forthcoming ten days allow planting to take
 

place at this moment.
 

3) In the Third Region
 

Crops have benefited from the good moisture situation at Sikasso,
 

Bougouni and Koutialal this should hold true for the next ten days.
 

4) In the Fourth Region #
 

Crops have received enough moisture at San, and it is expected that 

this should remain the same during the next ten days. 

Soil humidity permits the initiation of sowing at Nioni and the
 

chances of having the right conditions for good growth in the next ten days
 

are in the 87%-92% range. However,at S~gou it is advisable to wait before
 

sowing.
 

5) In the Fifth Region ,
 

The moisture state of the soil is good for sowing at Mopti, and the
 

probability of having the right amount of moisture for good growth during the
 

following ten days stands at between 75% and 90%.
 



ANNEX 8 (11.2.1.8.4)
 

ASECNA 
DIRECTORATE OF METEOROLOGY
 

STATEMENT OF PRINCIPLES GOVERNING COLLABORATION
 
BETWEEN ASECNA AND THE AGRHYMET PROGRAMME
 

ASECNA, established under the December 1959 Convention of St Louis,
has the task of ensuring the regularity and safety of international air 
navigation in the air space of its Member States. As part of this, tor 
meteorology, and at the airfields coming cnder the community activity of the
 
Agency, ASECNA has been entrusted with the responsibility fort
 

- observations (ground and high-level)
 

- meteorological telecommunications (GTS and OPMET)
 

- forecasting and assistance to air navigation.
 

In each country it is the National Meteorological Centre, in the WMO
 
sense of the term, which is concerned in this activity.
 

In addition, spccial contracts signed with each of 
the States have
 
entrusted the Agency with the management of activities within its competence
 
relating to matters of national interest.
 

With regard to meteorology this refers,
 

- to the synoptic network
 

- to the climatological and raingauge networks, and to climatology.
 

In this wpy ASECNA, an agency with a basically air navigation

function, 
came to be entrusted at its establishment with responsibility for
 
all meteorological activities of the States from
(apart Cameroon and
 
Madagascar, where the Directorates of National Meteorology have since the
 
outset undertaken some of the national activities and have continued to
 
develop in terms of equipment and manpower).
 

This situation has changed little. New Directorates of National
 
Meteorology have been set up in nearly all the States but they are only really
 
separate from ASECNA (Director, separate services) in a little half of
over 

them. Even in these cases, they are far from having taken direct respon
sibility for 
the management of all so-called national activities. Thus, and
 
confining our attention to the States of the CILSS (Mauritania, Senegal, Mali,
 
Upper Volta, Niger, Chad),
 

-
3 States have a national meteorological Service separate from
 
ASECNA, Senegal, Upper Volta and Chadl
 

' .7 
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- only 2 manage the corresponding climatology activities and 
networks: Senegal and Chad, 

- in all these cases the synoptic network remains in the hands of 
ASECNA.
 

In this context the applications of meteorology other than assistance
 
to air navigation have remained a marginal activity and have undergone little
 
or no development.
 

For its part the AGRHYMET Programme aims at contributing to the 
economic expansion of the countries by developing assistance activities in the 
spheres of agrometeorology and hydrology. This goal is pursued by strengthe
ning the observation networks, the operations concerned in the collection and
 
processing of data, and the organizing of Agrometeorological and Hydrological
 
Services.
 

It appears clear that the tasks of ASECNA on the one hand and the 
goals of the AGRIYMET Programme on the other, far from making rivals of them, 
make them in fact complement one another. Their activities shoull therefore 
be developed in parallel. This occasion should be used to achieve better
 
distribution of responsibilities between ASECNA and national Services, with
 
the latter gradually taking charge, amongst other matters, of the climatolo
gical and rainfall measurement networks.
 

In any event, close collaboration between ASECNA and the AGRHYMET
 
Programme is essential because their respective activities rest on common
 
basic elements: the observation networks, the data collection and exchange
 
networks, and the data processing systems.
 

It is highly desirable for existing installations, operated for ASECNA
 
purposes, to be as far as possible the same as those used in the AGRIYMET 
Programme. Duplication would be tantamount to a regrettable waste of the 
limited material, human and financial resources of the States concerned. 
Contributions of the AGRIMYMET Programme will thus be utilized to back up and 
supplement existing structures when the latter contribite to its objectives 
or when specific structures have to be set up. 

The foregoing may form a basis for eliciting certain principles which
 
are essential in governinq rplations between ASECNA and the AGRHYMET Programme
 
in their diffeLcn- spheres of collaboration, and which may be classified under
 
the following headings:
 

- observation networks (equipment and explnitatinn),
 

- data collection and exchange networks (equipment and operation),
 

- data processing system
 

- staff.
 

a) Observation networks
 

This heading concerns the observation networks (synoptic, clima
tological, rainfall measurement) managed by ASECNA.
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The equipment provided under the AGRHYMET Programme to strengthen the 
portion of the network managed by ASECNA (replacement or specific 
items) will be installed by agreement between the two parties and 
handed over to ASECNA for its use. 

ASECNA will use 
such material in accordance with the instructions in 
force or in accordance with particular directives issued by the 
AGPJIYMET Programme in respect of specific equipment. 

Generally speaking, ASECNA will operate its networks in such a fashion 
as to meet the specific needs of the AGUIYMET Programme. 

The equipment supplied for the Programme will remain the property of 
UNDP or the National Meteorological Service. 

To ensure the proper functioning of the networks, regular inspections 
will be made by ASECNA, or by the National Meteorological Service, or 
by both. The vehicles needed for such tours of inspection may be made 
available to either one or the other, as necessary, by agreement 
between the two parties. 

b) Data collection and exchange networks 

The data collection network is the network (usually SSB) permitting
 
the real time collection of observations from the national networks at the 
National Meteorological Centre.
 

The data exchange network is the network which permits national units 
of different countries to exchange data (GTS and WMO).
 

These networks are operated by ASECNA on behalf of the individual 
countries.
 

With regard to the collection networks:
 

The telecommunication equipment supplied by the Prograrmme to
 
strengthen and develop the networks (spare parts 
and supplies, and
 
equipment for new stations) will be 
set up by the two parties in
 
collaboration with one anotherl
 

The equipment will be of a type (modulation, frequency) which allows 
it to be incorporated in the existing network. It will be operated 
according to the instructions in effect in the particular network1
 

Particular eours of operation set aside for the needs of the AGRHYMET 
Programme ltay be laid down outside those required for the concentra
tion of synoptic data or airfield observations,
 

The equipment provided under the Programme will remain the property of 
the National Meteorolocical Service or the Programme.
 

With regard to data exchange between States, the Programme is making 
provision for concentrat-ion of collected agrometeorological and hydrological 
observations at the AGIAYMET Centre at Niamey. In return, the Centre will 
disseminate processed data bulletins and warnings 
to the different States.
 

'1)\
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To this ends
 

The AGRHYMET Programme will be responsible for the necessary links
 

once the network is completed, i.e., a radioteletype link between the 

meteoro!ogical centres of N'Djamena and Niamey, and in the latter city 

a landline teletype link between the telecommunications centre at the 

airport and the AGRHYME1. Centre. 

agrometeorological and hydrological bulletins being passed to or from 

the '.GRHYMET Centre will be channelled over the GTS, the Niamey tele

communications centce servi!g as an input/output point.
 

These bulletins will be prepared and transmitted in accordance with 

WMO procedures and instructions in force at ASECNA. 

In each cou;try, links will be established as needed between the 

National Meteoroluical Centre and the National Meteorology Service 
(landline, telephone).
 

The National Meteorology Service and ASECNA will issue joint instruc
tions for the preparation of bulletins and the dissemination of 

warnings to local users. 

c) Data-processing system
 

This heading concerns climatology on the one hand and analysis 

and forecasting activities on the other. 

In climatology, ASECNA carries out centralized processing of all 

data of the States' (at the Dakar Data-Processing Centre). This processing 

includes a quality control, storing on magnetic cape and the publication of 

monthly summaries.
 

- The present system utilized by ASECNA, which is in line with certain 

general needs among its users, will be continued until further notice. 

- At the same time, the AG'WYMET Programme will prepare and set up its 

own data-pri'cessing system to meet the specific needs of its users. 

- Both paruces will freely exchange their basic data with a vie'i to 

ensuring the effective operation of both systems. They will also 

freely exchange the results of data processing. 

- These provisions may be revised later, in the light of experience 

acquired. 

Analysis of the meteorological situation and general forecasting are 

provided by ASECNA at each National Meteorological Centre.
 

The relevant products (bulletins, charts, ... ) will be made available 

to the National Meteorology Service as and when required and by
 

methods to be established under local agreement.
 

Products of the National Meteorology Services may be made available to
 

ASECNA under the same conditions.
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Similar arrangements will be made 
at Niamey for the exchange of
 
products between 
the AGRHYMET Centre and the National Meteorological
 
Centre.
 

d) Staff
 

ASECNA and the AGRHYMET Programme may collaborate on personnel matters
 
in the operation and maintenance of equipment.
 

- Where relevant, additional personnel may be assigned to ASSCNA 
stations which are inadequately staffed, so as to increase the obser
vation programme or to cover special observation needs.
 

- Such personnel come under the National Meteorological Service and are 
its responsibility. They are m de . available to ASECNA for employment
 
purposes.
 

- As time passes, development of traffic may require additional staff in 
the ASECNA communications centres. These staff may be employed
 
subject to the conditions described above.
 

- At each national Centre ASECNA has a telecommunications equipment
 
maintenance section. 
 This section will maintain additional equipment
 
installed as part of network development. Fairly soon it will be
 
neccssat , to strengthen this 
section and staff may be assigned to it
 
under the same administrative conditions as 
mentioned previously.
 

For maintaining equipment, it seems desirable to 
 have a single
 
section, making common use 
of material and staff available. A local
 
agreement in each country will 
set out the procedures for establishing
 
and operating such a joint section.
 

In the same way, 
a local agreement may be used to lay down conditions
 
of use for joint service vehicle maintenance equipment and facilities.
 

An additional principle governs the distribution of operating costs
 
between ASECNA and the AGRHYMET Programme.
 

Both parties shall be responsible for the staff listed in their
 
establishments who will work directly for 
them or be seconded to the
 
other party.
 

Operational expenditure (operations, maintenance) on equipment remains
 
the resp6nsibility of the 
party to whom it belongs. (However, special
 
arrangements may be found for equipment supplied in 
replacement,
 
through local agreements.)
 

In addition, in each State, the 
national meteorological Service and
 
ASECNA may, if they consider it useful, come to a more 
detailed cooperation
 
agreement which shall on
be based these principles and will take account of
 
local conditionn and contingencies.
 

In conclusion, ASECNA and the AGRHYMET Programme anticipate that the 
application of the principles laid down above will make for a harmonious and 
beneficial use of the systems and resources both existing at present and to 
come and will help promote better development of meteorology and its applica
tions in the service of the States.
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ANNEX 12 (111.6.1)
 

THE EXPERIMENTAL FARM AT THE AGRHYMET CENTRE
 

I. 	 AIMS AND OBJECTIVES
 

I.1 	 Teaching aims
 

a. 	 Cultivation, during 
the dry and rain seasons, of the principal food
 
crops in the Sahel for practical work in agrometeorology, agronomy

and plant protection, 
as a study of the natural herbaceous cover in
 
the Sahel and applied botany, for students of the AGRHYMET Centre.
 

b. 	 Cultivation of demonstration crops.
 

1.2 	 Agrometeorological and teaching aims
 

a. 	 Set up a "complete agrometeorological station" at the AGRHYMET
 
Regional Centre, i.e.a 
 station also equipped with certain
 
instruments for use in agrometeorology and having 
in its immediate
 
neighbourhood typical reference crops for the region. The 
observa
tions performed 
on these crops are those which would be performed in
 
an agrometeorological station set up on a proper focting.
 

b. 	 Gradually compile, over the 
years, a steadily increasing number of
 
agrometeorological observations 
on representative crops for the
 
rural 
world. These observations 
will 	permit an interpretation of
 
trends in the state of 
crops during the rain seasons, as a function
 
of the pertaining agrometeorological conditions.
 

c. 
 Develop and improve crop observation methods.
 

d. 	 Have reference crops 
that 	would permit in-depth monitoring of trends
 
in crops as a function of the physical environment (soil, water,

climate, 
...) and permitting comparison with so-called "traditional"
 
crops.
 

e. 	 To constitute, 
in the Sahelian environment, 
one of a number of
 
established centre for agrometeorological research, ons
 

- micrometeorology and the growth of crops
 
- water balance
 
- root development, resistance to drought, etc.
 
- calculation of potential yields from existing simulation models,
 

as a function of meteorological 
conditions, observations of the
 
crops and fertility of the soil. 
 Possible modifications of these
 
models.
 

- verification of whether 
the results of observations 
over 	a number
 
of years may be used 
to make improvements to crop monitoring

models for the Sahelian 
 zone (e.g. Fr~re-Popov/FAO and
 
Franquin/ORSTOM).
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f. 	 Correlate quantitative observations of certain insects present in
 

crops through night captures using the light trap of the meteorolo

gical section. The numbers of insects captured arc in their turn
 

analysed as a function of environmental and meteorological factors.
 

g. 	 Have available an area of natural Sahelian herbaceous cover permit

ting study, demonstration and practical work on the effects of
 

agrometeorological conditions in the progress of a rain season on
 

the characteristics of herbaceous cover (qross production, load
 

capacity, dangers of overgrazing ani degradation, recovery, etc.)
 

promotional
h. 	 Establishment of varieties popularized in Niger under 

Niger
 

(INRAN) and the Directorate of Agriculture. (The results of obser

vations carried out between 1979 and 1981 have already been passed
 

to INRAN, as well as to other research institutes in the Sahel.)
 

directives of the National Institute for Agronomy Research in 


i. 	 Participate in agrometeorological monitoring of crops in the Niamey
 

region, in collaboration with the National Meteorological Service of
 

Niger.
 

j. 	 Collaborate in research by specialized institutes or possibly 

provide "pilot plots" for use by them. In this way the AGRHYMET 

Centre has in the past collaborated directly or indirectly with, 

- INRAN (water balance, profiles of losses in tradition millet 

stores, establishment of popularized varieties, ... ) 

- INRAN/FAO (improvement of Sahelian pastures)
 

- FAO (fertilizer project)
 
herbaceous cover, phytopathology,- University of Niamey (Sahelian 

insect captures) 

- The integrated control project (observations of crops, insect 

captures, phytopathology, entomology) 

- The TAMSAT Programme (water balance, temperature, etc.) 

- The AZ 3 Programme (provision of observation results) 

- The Universities of Reading and Nottingham, United Kingdom 

(agrometeorology of millets trials)
 

- ICRISAT (allocation of plots)
 

- The National Meteorology Service of Niger (allocation of plots for
 

agrometeorological crop monitoring)
 

- The International Institute for Tropical Agriculture 
 (IITA,
 

Ibadan, Nigeria) (phonology of ni6b6) 

- Protection of Plants (USAID) (phytosanitary crop monitoring) 

- The Universities of Wageningen, Groningen, Reading (in various 

areas). 

II. CROPS
 

II.1 as a priority: millet, sorghum, beans, groundnuts, maize
 

11.2 for specific requirements: cotton, rice, wheat, fodder crops
 

li-hectare plot
11.3 herbaceous cover: natural cover on an 
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III. EXISTING PLOTS 

- rainfed crops: 30-40 hectares 
- irrigated cropss 5-10 hectares (to be 

- natural herbaceous covert 
developed) 
11 hectares 

- meteorological sections 0.5 hectare 
- miscellaneous, 

- buildings 
- improved roads 
- orchards and plantations 
- field borders 
- uncultivable land 

-
(stoney, gravelly soil) 

natural depression 
(rice crop and market garden cultivation): 2 hectares 

- fallow land making proper rotation 
possible: remainder. 



ANNEX 13 
(111.4.6)
 

PROBLE4S PERCEIVED BY THE OPERATIONAL ACTIVITIES
 
DIRECTORATE AT AGRHYMET
 

by 

D. Lambergeon
 

INTRODUCTION
 

For some time, the AGRHYMET Programme has been moving towards its 
operational phase, the philosophy of which consists in collecting and
 
processing data and in disseminating pertinent advice to the Agri
culture and Hydrology Services of the countries of the CILSS so that
 
the management of their resources may be improved.
 

The Operational Activities Directorate (DAO), established recently, is
 
responsible for the specific attainment of these goals and provision
 
of sufficient means.
 

The DAO plans to direct it5 activities along the following liness
 

- The Data Processing Centre, staffed by two teams, one for operations
 
and one for software. Its task is the management and scientific
 
processing of data that lend themselves to this task.
 

- A synoptic monitoring centre, bringing together specialists in each
 
discipline involved in the AGRHYMET Programme, in charge of evaluat
ing the situation and preparing notifications.
 

- A data bank, with the task of providing climatological support to 
the member countries and of preserving the climatology heritage (in 
the broad sense) of member countries of the CILSS. 

Although at the time of writing, the AGRHYMET Centre had only limited
 
experience of operational activities, nonetheless certain problems
 
which are bound to Lrise in the near future can already be identified.
 

These problems have been broken down into four major categoriess
 

- Personnel at the Centre level
 

- Equipment (Centre and countries)
 
- Management
 
- Overall Programme policy and external relatio--.
 

It will be seen that some of these problems are very specific, while
 
,thers have a more abstract character but are nonetheless of great
 
importance. It has also been stressed that the Operational Activities
 
Directorate considers as its first priorities those matters which, if
 
not dealt with, might seriously jeopardize its activities.
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II. PERSONNEL PROBLE4S
 

The staffing problems faced by the Operational Activities Directorate 
arise in connexion with,
 

- The Data Processing Centre
 
- Operations of the Analysis Centre that is still to be set up
 
- Operation of the microformat data bank
 

II.1 DATA PROCESSING CENTRE
 

II.1.1 Analysts
 

At the present moment, there are two computer specialists working on
 
the AGRHYMET regional computer. These two individuals should under
take, amongst other taskst
 

- introduce and operate logistical and management programmes)
 
- devise, develop and operate data-processing systems for AGRO, HYDRO,
 

METEO (semi-real time)!
 
- supervise data acquisition operations)
 
- develop standardized data products for the Member States iii collabo

ration with the latterl
 
- carry out climatology work (deferred time)l
 
- manage a data bank with a computer-compatible support.
 

It should be said outright that this is impossible. The recruitment
 
of an additional high-level systems analyst experienced in the manage
ment of meteorology and climatology data is a top priority, and an
 
additional systems analyst would be welcome so that each member of the
 
team does not have his work fragmented among multiple responsibilities.
 

11.1.2 Operators
 

(a) Operator(s) in the computer room
 

The AGRHYMET Centre employs a single operator in the computer room.
 
(Although willing, the latter was not qualified for this work and had
 
to be trained on the spot. This raises the problem of the skills it
 
is possible to find on the job market in Niger.) For 
 technical
 
reasons relating to transmissions the Data Processing Centre will have
 
to operate on a round-the-clock basis when operational activities
 
begin. This means that, if one person is to be on duty at all times
 
in the computer room, a five-man team will be needed.
 

It should be clearly stated that if it is impossible to operate on a
 
round-the-clock basis the data acquisition operations would be very
 
definitely placed in jeopardy and the products that the Regional
 
Centre could disseminate would be drastically limited. The recruit
ment of operators is therefore a cop priority.
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(b) Key-pu chers
 

The AGRHYMET Centre has as a prime task in data acquisition opera
tions. The question of finding qualified personnel in Niamey is
 
still unresolved. The problem is compounded by the fact that the
 
Centre's only key-puncher left on maternity leave at a particularly
 
critical moment during the '82 rain season. The Centre must have a
 
minimum number of staff for information acquisition of every type.
 
Although it lacks experience in this area, the Operational Activities
 
Directorate considers that as a first step an acceptable solution
 
would be for two individuals to be employed on a full-time basis,
 
while two others could be added during the rain season (if available
 
funds do not permit recruitment of all four on a full-time basis).
 

(c) Head of operations
 

A head of operations is needed to provide supervision of operators, to
 
organize the work entrusted to the AGRHYMET Centre Data Processing
 
Unit and generally to ensure the best possible utilization of the
 
data-processing and transmission equipment possessed by the Centre.
 

11.1.3 Maintenance staff
 

Although the problem of equipment maintenance is not the task of the 
Operational Activities Directorate in the narrow sense of the word, it
 
is a subject which the latter cannot remain indifferent to.
 

It should be noted that at the present moment une person is in charge 
of maintenance, to which, it is true, the NOAA representative may be 
added. in view of the time required to train such personnel would it 
not be the right moment to increase the establishment? 

11.1.4 Back-up Assistance
 

This is at the moment provided by a systems engineer from the Digital
 
Equipment Co. This assistance should be continued.
 

11.2 FUTURE SYNOPTIC ANALYSIS CENTRE
 

The Operational Activities Directorate plans to set up an analysis
 
centre which will monitor the progress of the rain season at regional 
level by studying data fed into the Centre in (semi-) real time and 
produce bulletins and notifications. The personnel requirement for 
providing minimum follow-up is a top priority. For success in this 
project it would be desirable to plan for, 

- a head of the Centre,
 
- a specialist in spatial meteorology,
 
- a synoptic meteorologist,
 
- an agrometeorologist,
 

- a hydrologist.
 

All these personnel would also have a knowledge of data-processing.
 
The need for data-processing skills is due to the fact that, outside
 
the rain season, they would probably be given climatology work or
 
studies requiring skill in using such systems.
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In additi:n, the recruitment of an APT operator is essential and
 
provision should be made for training one.
 

11.3 DATA BANK
 

The "data bank" activity has the task of assisting in and/or providing
 
for the long-term storage of climatology information of interest to 
AGRHYMET and the member countries of the CILSS and of providing 
support to these countri s in the management and provision of data,
 
within the purview of the World Climatology Programme of WMO.
 

This activity comes under two headings:
 

- a data bank on a computer-compatible support, with all the taci
lities of automated information processing,
 

- a microformat data bank where primary sources (or rather copies 
thereof) may be stored in the best possible conditions.
 

A climatologist should head the data bank and be in charge of opera
tions. He would be supported by the Division of Software, for dealing
 
with computer-compatible data, which shou'l be sufficient for the
 
fi.:st stage. 

The microformat data bank is dealt with in an annex to the present 
document. 

The recruitment of one staff member will be required to perform the 
essential work outstanding before beginning on semi-operational micro
format documentation. If, in thi- matter the recommendations put 
forward by the Director of Operational Activities elsewhere (1) are 
followed, and a decision to increase efforts in this area is taken
 
(and if the necessary funds are made available), the problem of staf
fing will arise here also, with particular regard to the microfiche
 
data bank.
 

11.4 GENERAL STAFF
 

The absence of a properly staffed Directorate of General Services
 
hampers the work of the Operational Activities Directorate (cf. III.1).
 

III. PROBLEMS OF RESOURCES
 

III.1 GENERAL
 

The Operational Activities Directorate has already encountered
 
problems resulting from inadequate supplies of general resources
 
orders of fuel, consumables, completion of various maintenance works
 
(air-conditioning, which is essential for the proper performance of
 
the computer centre) or minor alterations in layout. Unless it hd3
 
secure logistical support, the Operational Activities Directorate will
 
be in no position to carry out its activities with the requisite
 
orderliness.
 

(1) cf. mission Dy D. Lambergeon to Senegal and the Gambia, 10 September
 

1982.
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A general problem is that of the Directorate's offices. This problem
 
emerges when the 
available premises are considered in relation to the
 
staffing implications implicit in the present report. A numbe- of
 
additional offices 
 (at least three for the Division of Synoptic
 
Monitoring, two for the Data Bank Division, and one for the head of
 
the Operations Division) the Division 
of Software has sufficient
 
office space) would need to be built, together with an office for
 
analysis activities (containing terminals, with provision o' n, tice
boards for charts and photogra hs, reproduction machines and desk 
space) where the team responsible for synoptic monitoring would b 
located, ind an operations room for the operating staff.
 

111.2 	 PROBLE24S OF A MATERIAL NATURE 	 ARISING FROM THE COMPUTER CENTRE AND 
DATA MANAGEMENT
 

111.2.1 	Fixed equipment
 

In its 	 present shape, the Data Proressing Centre, together with the 
equipment supplying it, is capable of functioning. However, a
 
meeting of the Operational Activities Directorate programming team
 
came 
to the conclusion that the Centre's data-processing facilities
 
would soon become handicapped by limitations, some of which were
 
already noticeable.
 

The following remarks are based on the hypothesis that two PDP 11/60
 
machines would have the maximum memory banks 
specified by the designer
 
(120 K) 	 - not the case at present Although the additional memory has 
been ordered - and that the Centre would have additional terminals, 
already ordered, necessary for carrying out large numbers of acquisi
tion operations, for example.
 

In the light of the foregoing the Directorate would nonetheless wish
 
to draw attention to the following matters:
 

(a) 	 The Data Processing Centre has only one rapid print-out facility,
 
doubling as a graphic print-out machine. This machine, of the
 
VERSATEC label, is somewhat of a special case, standing 
as it does
 
amidst equipment totally provided by the Digital Equipment Company.
 
For this reason, it is sometimes difficult to maintain and it is
 
important to stress that when the machine brea'-s 
 'Dwn the Centre has
 
no graphic output 	 terminal and has very limited print-out facilities. 
(Only slow terminals of the typewriter kind are available.) It is
 
a first priority for the Centre to be equipped with a secone, back-up
 
machine.
 

(b) 	 The Centre is to process meteorological information transmitted by
 
telex from Niamey Airport. The link between the latter ind the
 
Regional Centre has 
no back-up system, in other words, when it breaks
 
down the operational activities are brought to a halt through lock of
 
data input. It should be recalled that during the rain ',ason of 1982
 
the link remained out of action, and that we are 
not therefore talking
 
of a hypothetical risk.
 

It is a first priority for the AGRHYMET Centre to be equipped with
 
radio teletype receiver units (of the type existing at ASECNA).
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(c) 	 Although the Operational Activities Directorate is not in a position
 
at the moment to set out its exact requirements in this sphere, the
 
graphic resources it has available to it are limited, being based on
 
the single VERSATEC printer.
 

The Directorate recommends that the Centre be equipped with a graphic
 
display terminal of the Tecktronic screen type, much more flexible
 
than a print-out or plotting table.
 

The acquisition cZ data coming over the meteorological channel (GTS)
 
is to be perfcrmed on a PDP 11/34 computer. In view of the latter's
 
storage capdcity (two floppy disks, including one systems diskette) it
 
would b: desirable for primary data to be stored on magnetic tape 
whirh would then be processed by a PDP 11/60. An additional magnetic 
tape transport would be needed in order to do so. The degree of 
priority to be attached to this equipment should be evaluated soon.
 

111.2.2 Supplies
 

Although the Data Processing Centre's experience in requirements for 
expendable materials is still limited, some remarks may nonetheless be 
in order,
 

Niger is a relatively isolated country in terms of transport.
 
Delivery times are very long, at least where overland ground communi
cations are concerned. Air transport costs are very high.
 

The ASECNA Computing Centre, which has many years of faultless opera
ting experience, has always taken major precautions for its supplies,
 
and has back-up stocks of expendable items sufficient to last between
 
six months and one year. This is despite the fact that the ASECNA
 
Centre is located in Dakar, a city with first-class co-zmnications.
 

Consequently, the Directorate considers it essential for the AGRHYMET
 
Centre to have one-year supplies of expendables in hand, which would
 
make it possible to offset the vagaries of supply before the forth
coming 	1983 rainy season.
 

111.3 	 MICROFORMAT EQUIPMENT 

The Directorate's suggestions have already been detailed in a note
 
setting out the requisite activities in this area as part of the
 
AG{YMET Programme. This document forms an Appendix to the present
 
report, but must be added to and given greater detail when and if the
 
"microformat bank" project is taken up.
 

It is noted that the equipment suggested for the member countries can
 
only be profitably used when the transfeL of microfilm data onto
 
original microfiches is completed and when they have then been copied,
 
which will involve considerable effort and for which the AGRHYMET
 

Centre will have to have qualified personnel and enough equipment.
 

.$i
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111.4 APT 

The satellite imagery receiver (APT) should have an automatic 
switching system that turns it on when the transmission programme is 
of concern to the AGRIIYMET operations. When a qualified operator for 
this type of equipment is absent, the present 
situation involves
 
continuous operation, resulting in prohibitive paper consumption.
 

IV. MANAGEMENT PROBLEMS 

IV.l AWARENESS OF THE RESOURCES AVAILABLE 

Strange as it may seem, the Operational Activities Directorate is in 
total ignorance of the financial resources available it its
to for 

activities.
 

At present, for example, when the Directorate requests a purchase, it
 
submits its order without having any 
idea of the funds available. The
 
order is sent to Geneva, which passes it on to the supplier if the 
money can be found. A Director cannot consider 
working in such
 
conditions 
unless his available 
resources are virtually unlimited,
 
which is by no means the 
case in the AGRHYMET Programme.
 

A new system 
must be set up allowing the Director-General and the
 
various Directors in service in Niamey to know at any 
moment what
 
resources they have available to them so 
as to enable them to make the
 
necessary choices.
 

IV.2 EXTERNAL LOGISTICAL SUPPORT 

In the past there have been many occasions when urgent orders non
fulfilment of which 
meant running out of suppl:.es and bringing

activities to a halt) to
sent Geneva have been delayed (sometimes by
 
many months) for all kinds of non-technical reasons.
 

It is important to make the external 
logistical support system 
aware
 
that it is impossible to carry out operations properly without prompt
and effective material support. 
 If necessary the support system

should be rethought and/or strengthened.
 

V. GENERAL AGRHYMET PROGRAMME PROBLEMS AS SEEN BY THE OPERATIONAL 
ACTIVITIES DIRECTORATE 

V.1 GENERAL PROBLEM OF DATA FLOW 

From the operational point of view, the AGRHYMET Programme consists in 
setting up a system in which the requisite information for reaching
its goals, will circulate. This involves 
establishing a data flow
 
plan which will be 
governed by certain overriding principles but will
 
also include in-depth analysis of the technical implications.
 

At the present moment this plan may be reduced to the following few 
words: "Data are collected from the 
stations by SSB and assembled in
 
the National Centres which retransmit them to the Regional Centre
 
where they are processed".
 

http:suppl:.es
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The technical procedures underlying these overall principles are
 

extremely vaguep which has forced the AGRHYMET Programme to resort to
 

ASECNA for its transmission needs as a whole or for supplementing
 

them. However, ASECNA is an agency subject to its own constraints,
 

which presupposes that the solution can only be a temporary one. In
 

addition, at the present moment there are no solutions other than the
 

postal system for transmitting back to the Member Countries analyses
 

made by the Regional Centre. It is urgent for this problem to be
 

dealt with.
 

In addition there are some programmes and/or activities being
 

conducted in West Africa which presuppose the establishment uf a tele

communications system (and perhaps an infrastructure for it). 

Obvious±y AGRHYMET is one of these but so also are the "Integrated 

Control Project", "HYDRONIGER", and some of the operations that OMVS, 

OMVG, etc. wish to carry out.
 

The 	 Directorate has the impression for the moment that all of the 

foregoing is very chaotic. In addition, the AGRHYMET Programme has no
 

employee with a knowledge of transmissions from any other point of
 

view than that of infrastructure. Finally, all these various pro

grammes, including AGRHYMET, seem still to have no precise idea of
 

what data should be processed and circulated, neither in terms of
 

quantity, quality or format.
 

The AGRHYMET Programme looks as though it may be capable o' arriving
 

at a precise identification of some of the aspects of the latter
 

(1) it would be laudable if this was L e case for the other 

programmes too. In the light of the requirements expressed, it would 

be possible for the resources to be put to ii= to be studied. The 

task of co-ordination and/or analysis of the situation and its future 

development should probably be given to a telecommunications expert 

who would be asked to recommend solutions.
 

Whatever han--ns, it is important to be aware that to transmit infor

mation mean. devoting resources to the task, and that a separate 

technical back-up belonging to the Programme itself or to other insti

tutions or operators should be utilized. 

V.2 RELATIONS WITH ASECNA
 

Relations between the AGRHYMET Programme and ASECNA are very close, as
 

the Programme is now using (or will use) a major part of the meteoro

logical information collected by the Agency and is supported by the
 

Agency's transmission system. In addition, there have been numerous
 

exchanges of data and information in the past.
 

(1) 	cf. Proceedings of the Panel on Operational Products of the AGRHYMET
 

Centre.
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Although relations are generally very good, it is known that in colla
boration with the Programme, the Agency is sometimes hampered because 
of the air navigation function laid down in the regulations governing 
it.
 

To offset these limitations, it might he a sensible idea for the Pro
gramme and the Agency to reach a general agreement at the highest
 
level. At the same time it is important to note the difficulty that
 
arises here from the fact that ASECNA has members who are not members 
of the AGRHYMET Programme. The Operational Activities Directorate
 
feels that action should be taken at the international level to deal
 
with the vagueness that exists at present in this area and to clarify
 
the responsibilities of each. The economic interest of the Member
 
States is involved.
 

On the other hand, it is important to consider the future level of 
collaboration between the AGRHYMET Programme and ASECNA, in view of 
the statutory limits on the Agency. In the light of what has been 
mentionad in the preceding paragraph, it seems a bad idea for the 
major projects under way in West Africa to be based on support systems
 
operated by an agency for its own needs and which must above all solve
 
its own problems.
 

VI. CONCLUSION
 

Apart from the major management and policy questions requiring solu
tion under the AGRHYMET Programme, it will be noted that the problems 
referred to in this document all focus on a single question;
 

What financial resources will the AGRHYMET Programme in general, and 
the Operational Activities Directorate ir particular have effectively 
available to it both in terms ,f staff znd equipment, in the years to 
come? The effort which is required of the Operational Activities 
Directorate, principally in terms of staff, finds its justification in 
the considerable equipment and facilities already in place, which 
can
 
only be utilized to the full if the Centre has -. team of sufficient 
quality and of enough numbers to utilize it. It will be noted that
 
the staff referred to here are only slightly different from those
 
given in the document on the Programme "Development Phase 82-86" but 
that the functions of the posts contained therein have been somewhat 
revised.
 

Annexed hereto are the requirements expressed by the Directorate for 
carrying out serious work from the "operational" viewpoint, i.e. 
uubject to operating constraints and to the concept of continuity.
 

Niamey, 10 September 1982
 

Directorate of Operational Activities
 

Denis Lambergeon 



ANNEX I
 

REQUIREMENTS EXPRESSED BY THE OPERATIONAL ACTIVITIES DIRECTORATE
 

(Summary by sector of activity)
 

(A) DATA BANK
 

Provision must be made for a climatologist to act as head of the data
 
bank. The development of a "microformat bank" involves the purchase
 
of equipment and the recruitment of personnel to carry out the opera
tion, both at the level of the Centre and in the Member Countries.
 

(B) DATA PROCESSING CENTRE
 

(It is 
supposed for this purpose that additional terminals have been
 
ordered, together with the necessary items for extending the memory of
 
the PDP 11/60 units.)
 

1. Major priorities,
 

- a second VERSATEC graphic printer as back-up.
 
- a year's supply of expendable items.
 
- a high-level systems analyst for the post of head of the Software 
Division.
 

- a team of operators for the machine room capable 
of maintaining
 
round-the-clock operations.
 

2. Other requirementss
 

- an officer in 
 charge of data processing and telecomunnications
 
operations.
 

- a 
magnetic tape transport (for real-time data acquisition).
 
Priority to be evaluated subsequently.
 

- a graphic screen terminal.
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(C) DATA RECEPTIONs
 

1. Major priority,
 

- a radio-teletype receiver unit.
 

2. Other requirements,
 

- a key-punch teams two permanent and two seasonal staff.
 
- additional equipment for APT (programmer).
 

- an APT operator.
 

(D) ANLYSIS CENTRE,
 

- qualified (agro) meteorologists, agronomists, hydrologists (and in
 
addition data-processing experts) for analysis and situation monit
 
orings 5 persons. The early employment of a minimum number of
 
staff is a "major priority", in particular a head of the Division of
 

Synoptic Monitoring.
 

- Office space:
 

- one large office for the Analysis Centre itself,
 
- offices for the personnel who are to work there.
 

(E) LOGISTICAL BACK-UP, to be taken note of.
 



Niamey, 14 July 1982
 

INTERNAL MEMORANDUM
 

FROMs 	D. LAMBERGEON, Director of Operational Activities
 

TO. 
 MR CHEIKH BOCAR COLY, Director General
 

RE, 	 Transition to operational level of microformat data banks Later 
developments. 

I. 	 Present situation
 

At present we haves
 

- a set of microfilms supplied by Mr Draze for 
the member countries of
 
the CILSSI
 

- a Kodak 322 microfilm reader1
 

- a Kodak 323 microfilm reproducer, for adaptation to the 322 reader,

for reproduction of photocopies from images recorded on microfilm,
 

We do 	not have the instructions for assembling the 
two Kodak machines.
 
They have also been stored for 
a long time without protective cover and
 
should be completely overhauled and cleaned.
 

- a microfiche reader-copier,
 

- six 	two-litre cans of liquid for the copier,
 

- one 	thousand sheets of special paper for the copierl
 

Although the items 
are already old, there is r.3thing to indicate that
 
they are (not) capable of being used.
 

Copying liquid reconditioner is in short 
supply but this is not too
 
serious for the immediate future.
 

II. 	 First level of operation
 

If the equipment available is 
used 	after overlaul, the establishment of
 
an information service 
for users can be considered, consisting in
 
providing them with several 
copies of monthly climatological tables
 
containing information they need. But although it will be possible to
 
consider answering very 
specific requests to a limited extent (when we
 
have the contents lists for the microfilms, which are 
to be sent by

Mr. Draze), the regular supply of 
a large amount of information will be
 
impossible. The service will find itself 
swiftly limited through

difficulties of utilizing 
the microfilm back-up, compounded by the fact
 
that the information on these films is very 
crudely sorted, and not in

strict order. 
A second level of operation should therefore be planned.
 

III. Second level of operation
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1. From the conceptual standpoint it is planned here to*
 

- use microfiches, a back-up system that is much -iore easy to handle 

than microfilm; 

- make a strict rearrangement of the information available on this 

medium; 

- make it possible to disseminate information on microfiches to users)
 

- communicate microficho data to national centres and establishment of
 

ways for using them.
 

2. 	 To reach these goals, the following activities must be undertakens
 

(a) 	 Purchase of films so that spare sets of existing microfilms may be
 

made. The finance remains to be obtained1 it amounts to $6 (per
 

film) and $4 (--r development), i.e. $10 per film, times
 

320 films, i.e. 3200. Belgium has proposed to do the work on
 

condition that the films are paid for, the prices given being
 

those obtaining on the Belgian market.
 

(b) 	 To use the new set of microfilms to produce original microfiches.
 

Belgium has proposed carrying out this work but the cost remains
 

to be studied. The set of original microfiches would be kept by
 

the AGRHYMET Centre.
 

(c) 	 To produce sets of microfiche copies to be sont to the member 
countries. Belgiim has proposed carrying out the work, but the 

costs remain to be studied. 

(d) 	 Introduction of equipment for using the microfiches,
 

- reader and paper copier at the level of national centresp at the 

moment these centres have only readers, 

- reader-copier plus duplication equipment for the AGRHYMET Centre 

(the Centre has a reader-copier but no duplicator) so that it
 

would be capable of using paper copying equipment or microfiche to
 

disseminate such information.
 

IV. 	 Subsequent possible operation levels
 

Thought should be given to the way in which the microformat data bank
 

would be kept up to date, in particulars
 

- for 	the microfilming of "recent" documentation;
 

- for 	producing the related microfiches;
 

- for 	redistributing the information to country level. 

V. 	 Conclusions
 

The provision of information to users must be adapted to the latters'
 

needs and to " resources at their disposal.
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For users requiring information 
in very small quantities on paper
back-up, the 
first level operation is sufficient. I propose testing
demand by establishing a first 
level and informing the countries of the
new situation, while pointing out that it is 
a pre-operational phase.
 

For users 
requiring information 
in large quantities 
and who are likely
to have a microfiche 
reader without having sufficient resources 
to have
an 
automatic information processing system, 
the second level 
of operation will be necessary. 
 In addition, dissemination 
of the microfiche
data set looks 
as if it would meet one requirement by the national
 
Services.
 

In conclusion, the AGRHYMET Centre's complete microformat 
system must be
available not only to 
the Operational Activities Directorate but also to
the documentation department, 
as some reviews and journals are circulated in microform 
at reduced 
cost (in addition 
to the speed-up in
arrival times by low-cost airmail 
routing for 
one or two microfiches 
at
 
a time).
 

Denis LAMPERGEON
 



ANNEX 14 
(111.3.3.2)
 

APPLIED RESEARCH UNDER THE AGRHYMET PROGRAMME
 

by 

Andrg Musy
 

Director of Applied Research
 

I. 	 OBJECTIVESs 

(1) 	To promote certain practical experiments as part of the final 
objective of the AGRHYME- Programme so as to be able to provide 
small-scale demonstrations of the prospects for, and ways and means 
of attaining, the different aims of the AGRHYMET Programme over the 
whole of the Sahel for example, pilot project in agrometeorology 
in Mali. 

(2) 	Develop certain precise research topics the results of which will be
 
used directly in "operations", for examples identification of
 
characteristic thresholds at which a given phenomenon may or may not
 
appear.
 

(3) 	Assist the various national Services in each country to evaluate
 
and/or apply a particular technique, for examples method for fore
casting yields using agrometeorological models.
 

(4) 	Make suitable technical information on a precise subject available
 
to national Services.
 

(5) 	Standardize calculation methods and techniques, criteria and basic
 
hypotheses for determining parameters, for examples evapotranspira
tion calculation techniques, ten-day bulletins, etc.
 

II. 	 IMPLEMENTATION 

- through national projects, 

to be developed in line with sections I.1 and 1.3 above, taking into 
account the Programme priorities and objectives. 

- at the Regional Centre, 

to be developed in line with sections 1.2, 1.4 and 1.5 above, taking
 
account of the "operations" launched by the AGRHYMET Centre.
 

III. 	CHIEF LINES OF RESEARCHs
 

(1) 	Agrometeorology
 

- test and intercomparison of agrometeorological models used in 
monitoring and forecasting of yields. 

-	 study of the relationship between certain phenomena observed in 
crops and characteristics of a hydrometeorological nature. 
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(2) Hydrology
 

- investigation of an optimum method for storing, managing and 
publishing hydrological data using a PDP 11/34 computer. 

- study of the intensity of rain and methods of erosion control in 
drainage basins used for agriculture. 

(3) Meteorology
 

- study of disturbances and the onset of the monsoon. 

- evaluation of precipitations and the water balance using conven
tional and satellite measurements. 

OTHER LINES OF RESEARCH:
 

(4) Agrostology,
 

- intctr-annual trends in natural herbaceous cover characteristics as 
compared to those pertaining during the rain season.
 

(5) Renewable energys
 

- utilization of renewable energy for pumping irrigation water and 
storing agricultural produce.
 

IV. PRACTICAL EXPERIMENTS
 

- At the Regional Centres
 

As part of agricultural work conducted on the AGRHYMET Centre's
 
experimental farm.
 

- In the countries of the CILSSt
 

As part of each national Service, depending on the initiative of the
 
senior officials, resources and possibilities under the national
 
project.
 

V. ORGANIZATION
 

Research and experimentation at the Regional Centre must be organized and
 
coordinated through the Applied Research Directorate (DAR) and must be
 
undertaken by the staff (at the moment one individual) of this Directo
rate, the analysts coming under the Operations Directorate, and to some
 
extent the instructors of the Training Directorate. Close co-operation
 
must be established between the three Directorates, in particular with
 
the DOA and the officer in charge of the experimental farm, which should
 
be more closely attached to the DAR institutionally.
 

In its optimum phase, the DAR should consist oft
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- a director of research, 

two agrometeorologists, specialists in applied agrometeorology,
 
agrostology and phytosanitary treatments
 

two hydrologists, specialists in applied hydrology and rural
 

development,
 

- a data-processing specialist) 

- two senior technicians (agronomy/hydraulics) 

and should be able to draw on the services of other experts in the Centre
 
working for the other Directorates.
 

In the immediate future, it seems essential to strengthen the DAR by one
 
agromiteorologist and one hydrologist.
 

In addition, the AGRHYMET Centre should be capable of taking on students
 
from foreign universities and institutions for short periods who would be
 
working on a graduation thesis connected with certain aspects of the
 
AGRHYMET Programme.
 

Practical experimentation within each national component is organized by 
the respective national Services, as a function of their available 
technicians and resources. The DAR's role is to co-ordinate, advise, 
support and supervise as and when necessary the execution of such experi
ments. It is also the province of the DAR to promote collaboration imong 
certain foreign institutions concerned with Sahelian agroand hydro
meteorology and the AGRHYMET Centre, as well as with certain national 
Services in regard to various specific applications. 

VI. FINANCIAL RESOURCES
 

To enable it to carry out such a programme, and in addition to personnel 
support, the DAR must have available to it the financial resources 
permittings 

- the introduction of practical experiments on the AGRHYMET Centre 
site (equipment, field workers, observers, etc.), 

- the establishment of experiments conducted as part of national 
projects, 

- the purchase of materials or of applications softwarel
 

- travel and visits by consultants to the AGRHYMET Centre or in 
various countries of the CILSS, and by officers of the Centre on 
mission to the countries of the CILSS and/or international 
institutionsl
 

An overall amount of US$ 70,000 per annum would seem to be the minimum
 
necessary for this purpose.
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III. PRESENT SITUATION:
 

With the support of the some of the Centre's experts, the DAR has never
theless been able to undertake certain limited activities, the chief ones
 
beinT,
 

- introduction of basic software for statistical data processing,
 

- general cartographic methods for giving isovalues for each country
 
in the Saheli
 

- method for analysing the variation of a parameter in space in order 
to represent it graphically, 

- development of a general methodology for crop monitoring(observation
 
cards, organization of monitoring, data 
processing, publication of
 
results)l
 

- organization and preparation of the 1982 crop season on the AGRHYMET
 
Centre's experimental jlots!
 

- development of collaboration agreements between certain foreign
 
institutions, the AGRiYMET 
Centre and various national projects as
 
part of specific research projects, for examples
 

- NIGERs TAMSAT Project - collaboration with the Meteorology
 
Department of the University of
 
Reading, United Kingdom
 

AZ 3 Project - Department of Meteorology, Parisi 
WMOI University of Reading 

Agricultural - plant protection service,
 
monitoring "Integrated Control Project"
 

University of Groningen, Netherlands
 

Monitoring of natural 
 - University of Zurich, Switzerland
 
water storages
 

- UPPER VOLTAs AGRISK Project - University of Groningen, Netherlands
 

- MALIs Pilot project in 
 - National Institute for Agricultural
 
Agrometeorology Research, 
 National Centre for
 

Agricultural Research, University
 
of Reading, Federal Polytechnic,
 
Lausanne, Switzerland.
 

It is also important to note the thesis studies conducted by agrometeo
rological engineer students, some of which may be put to direct use in
 
"operations".
 

Finally, the undersigned is giving some logistical and technical 
support
 
to the Directorate General of the AGRHYMET Centre in certain aspects of 
the Programme. 



VIII. 	FUTURE ACTIVITIESs
 

-	 Continue the actions undertaken at the Regional Centre, in parti
cular the millet monitoring trial so that the DOA may next year have
 
available to it a complete year's 
figures on which to base its
 
activities,
 

-	 Undertake as soon as possible the activities planned in 1.2 and 1.3
 
above so as to better identify possible "operations"i
 

- Promote other types of experiment and international collaboration 
as
 
part of the different nationa. projectsl
 

-	 Arrange for an international meeting on certain aspects of agro
hydrometeorology in the Sahel 
zone.
 

IX. 	 PROBLEMS ENCOUNTERED, 

- A lack of staff attached to the DAR or capable of undertaking
 
research activities at the AGRHYMET Centrel
 

-	 A lack of "respondents" at the national level 	 in the Hydrological
Services, because of the lack of classtrained II applied hydrology 
engineersl
 

-	 A lack of financial resourc, s under national projects, particularly 
for 	agricultural monitoring)
 

-	 Difficulty of co-ordinating research and experimentation because of 
the insufficient communication between experts, national officials 
and projects. 

Possible main remedies,
 

- Assign to the DAR at the earliest possible moment an experienced 
agrometeorologist and a senior hydrologist. 

-	 Establish a training programme for Class II applied hydrologists as
 
soon as possible at the AGRHYMET Centre 
.
 

- More frequent travel by staff of the DAR to national projects.
 

Niamey, 23 September 1982
 

Director of Applied Research
 

A. Musy
 



ANNEX 15 (IV) 

REGIONAL EXPERT IN INFORMATION AND COMMUNICATION 

Description of functions and qualifications
 

The regional expert in information and communication will be respon
sible, under the authority of the AGRHYMET Director, for a regional programme
in information and communication in the eight countries. He (or she) will 
arrange for the dissemination of information produced regularly by 
AGRHYMET in
 
a language that is accessible to end-users and 
in a form that is easily adap
table to the various information media, radio,including television, the
 
press, publications, brochures and posters. He will produce the 
information
 
obtained in the interpersonal communication process conducted by 
the national
 
rural development agencies and others.
 

He (or she) will be responsible for the 
information and communications
 
office 
under the authority of the Directorate General of AGRHYMET and will
 
supervise the national officers in 
charge of 
information and communication in
 
each of the eight countries. He 
(or she) will maintain continuous collabora
tion with the Pirector 
of Operations in compiling daily information bulle
tins. He (or she) will be responsible for setting up 
national information and
 
communications programmes as 
part of the pattern devised 
for each country by

AGRHYMET and the national agency. 
 lie (or she) will give guidance and training
 
to the eight national officials and will 
assist in setting up and managing the
 
information and communication programmes.
 

Working in close collaboration with the AGRIIYMET 
Training Directorate
 
and national staff employed in training, the regional expert will also be in
 
charge of all the information and communications training activities 
under
taken as part of AGRHYMET and of programmes developed in the eight countries, 
including the annual national and regional seminars 
 for the personnel
 
concerned. He be
(or she) will responsible 
also for making a selection and
 
supervising all audiovisual material produced for 
information and communica
tions purposes, including the written documents and a 
film on AGRHYMET.
 

Qualifications, 
 The expert shall have a suitable university background or
 
equivalent and have 
proved himself (or herself) through extensive practice in
 
the field of information, 
mass media communication or a related area. 
 The
 
expert will have a perfect knowledge of French and a good knowledge of
 
English. 
 He (or she) should be preferably of African 
origin. The regional
 
expert will be attached to the Regional Centre, 
but will be required to travel
 
frequently to the eight countries. 
 He (or she) must have considerable expe
rience in developing countries and if possible have carried out or directed
 
activities as part of a multinational information project, 
a training pro
gramme or in the media.
 



- 2 -


NATIONAL OFFICER FOR INFORMATION AND COMMUNICATION
 

Ideally, this post should be taken up by a seconded national official
 

Description of functions and qualifications
 

Each of the eight national officials will be responsible, under the 
supervision of the regional expert in information and communication based in 

Niamey, for a national information and communication programme regularly 
compiled by the AGRHYMET Programme. He will adapt such information into a 

shape intelligible to the end-users and in a form easily usable for various 
communications media, including radio, television, the press, publications, 
brochures and pamphlets, and posters. He will compile this inaformation in the
 

inter-personal communication process conducted by the national rural develop
ment and other agencies.
 

The officer will be in charge of an information and communication
 

office to be directly attached to the national Director of the AGRHYMET
 

Programme. He will work on a regular basis with the Agrometeorology Division
 
in drawing up daily information bulletins.
 

He (or she) will work in direct contact with national information and
 

co.. .nication media personnel. He (or she) will be responsible for preparing
 
the documentation the latter are required to produce as part of their pro

grammes. H' (or she) will be responsible for the national seminars organized
 
each year on information and communications for personnel involved in the
 
national programmes. He (or she) will assist in producing regional informa
tion and communication material and will be responsible for an annual evalua

tion survey.
 

Qualifications, The information and communication officer must have a
 
suitable university background or equivalent and have hal. sufficient practical
 

experience in the infcrmation and communication sphere or in an allied field.
 

He (or she) must have a perfect knowledge of the official language and a
 

rudimentary knowledge of the national languages spoken in the country. He
 

(or she) will be required to travel within the country.
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ANNEX 17 

LIST OF ABBREVIATIONS 

ABN t Niger Basin Authority 

AGRHYMET , Programme for strengthening the Agrometeorological and Hydro
logical Services in the countries of the Sahel and for 
establishing a Centre for training and applications of agro
meteorology and operational hydrology 

ASECNA a Association for Air Navigation Safety in Africa and Madagascar 

CAC s AGRHYMET Programme Co-ordinating and Advisory Committee 

CB3L' Lake Chad Basin Commission 

IRTEF International Council for French Language Radio and Television 
Services 

EAMAC i African School of Meteorolr.gy and Civil Aviation 

FAO a United Nations Food and Agriculture Organization 

FGGE a First Global GARP Experiment (this experiment was held under 
the auspices of WMO and the ICSU in 19"9) 

FIT a Fund-in-Trust 

GARP a Global Atmospheric Research Programme 

GATE * Atlantic Tropical Experiment (this experiment was held off the 
coast of Senegal in 1974) 

HYDRONIGER a Project for Hydrological Forecasting System for the River 
Niger Basin 

IBRD s International Bank for Reconstruction and Development 

ICRISAT * International Crops Research Institute for the Semi-Arid 
Tropics 

NOAA a National Oceanic and Atmospheric Administration 

OMVG i Organization for the Development of the Gambia River 

OMVS s Organization for the Development of the Senegal River 

ORSTOM r French National Office for Overseas Scientific and Technical 
Research 

RMC , WWW Regional Meteorological Centre 

SAED , Senegal River Delta Development and Exploitation Corporation 
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SSB t Single side band radio transmitters and receivers 

SODAGRI s Agricultural Development and Educational Society 

SONADER a National Society for Rural Development 

UNDP i United Nations Development Programme 

UNFPA i United Nations Fund for Population Activities 

URTNA i Union of National Radio and Television Corporations of Africa 

USAID t United States Agency for International Development 

WAMEX s West African Monsoon Experiment (regional experiment conducted 
as Iart of the FGTE in 1979) 

WMO : Worli Meteorological Organization 

WWW a Wcrld Weather Watch 


