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1. PURFOSE OF THE MISSION

The purpose of the mission ie to assess the progress made tovards
achieving the aims of the ACRHYMET Progreamme in the preparstory phase for
the first period froma 1 Junas 1975 to 31 March 1978.

In particular the mission examined:

(a) the quality of the oontributions and the supservision, in order to
suggest possidble improvements;
(v) the quantity and quality of the results of the Programme, and

also the use made of thece results with a wview to recommending
improvements or changes in order to facilitate achievment of
the immediate and long-term aims;

(o) the nature and magnitude of supplementary contributions (external
and CILSS) in order to oarry out the Programme in the best possible
vay and to suggest changes or possible additions in the long-term
ains,

This first mission, requested by the Advisory and Co-ordinating
Comnittee, is composed of four mesmbers:

- Mr, Allah Rabaye = Director of the Chad Msteorological Service,
representative of CILSS;
= Mr. E. Dahmen = Responsible for oocursea on water management

at the IHE (International Institute for
Hydraulio and Envirommental Engineering)
at Delft, Netherlands, representative of
the Netherlands;

= Mr. N. Rosenberg = Professor of agromeicorology at the
University of Nebraska, representativs
of the United States;

- ¥r. J. Tetefort = Director of research at ORSTOM, Paris (France)
representative of UNDP and Lsad of the
nission.

Dr. Do Rijks, Co-ordinastor of the AGRHYMET Programme, aooompanied
the members of the mission during their visits to member oocuntries of CILSS:
Chad, Mali, Senegal, Gambia, Mauritania, Upper Volta and Riger.

The itinerary, use of time and list of persons net are given in an
annex to this report (Annex I) _

Mr, Pittavino of the Department of Meteorology of ASECHA
Headquarters at Dakar, repressntative of France, joined the mission at NiameY
on 5 April to attend the meeting thers and to take part in drsfting the
evaluation report.
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Messxw., R.H, Poote, Dixreotor of the Techniocal Co-operstion
Department, WMD, Geneva, A. Diallo, Chairman of the Executive Coxmittee of
the Programme, M. Challons, Resident Representative of the UNDP in Niger
and Djeaba Tumbula, Assistant to the Resident Representative of the UNDP
in Niger, attended the meeting held in the UNDP office at Niamey on
10 and 11 ipril.

2. RPLIMENTATION OF THE AGRHYMET PROGRAMME
201 m.nl

Before presenting the raport on this evaluation mission it wou) i
appear nucessary to recall the origin, basic aims, ob'ectives and the variouw
phases of the AGRHYMET Programmse.

(a) Origin

The AGRHYMET Programme in the Sahel originated from a resolution
sdopted in September 1973 at Ousgadougou by the Ministers of the
Permanent Intar-State Committee for Drought Control in the Sahel
(CILSS) at their first meeting. This resolution requested that
pational Meteorological and Hydrological Services be developed
and that a Regional Centre for training and applications of
sgrometeorology/bhydrology be oreated.

In response to this request and to ECO0SOC Resolution (LIV)
1759 (May 1973), a joint UNDP/WMO/FAO mission was organized.
This was undertaksn from May to August 1974 in the CILSS
oountries, on the basis of a preparatory mission organized
in 1973.

The joint mission broadly outlined the long-term needs of the
national Meteorological and Hydrological Services and of the
Regionsl Cantre as regards their structure and expansion,
focusing attention on thelr making an attractive contribution
to the social and economic development of the Sahel.

(v) Besic gosls

In requesting that the Meteorological and Hydrological Services
in their oountries be strengtehened and tuat a Regional Centre
be oreated, the Governments concexmed wers anxious to overconme
one of the smerious shortcomings in their institutions which had
bean brought to light by the recent long drought in the Sahel.

The drought served as a sharp reminder of the extent to which
production in agriculture and livestock rearing, and mman
sctivities in general, depend on the hazards of the weather
and olimate in the Sahel, a zons situated on the bLoundary of
the monsoon rains of West Africa and therefore an area of
highly variable seasonal and annual rainfall.

The social and economic future of the Sahel will largely depend
on rational use being made of this renewable but limited and
variable resource constituted by the seasonal and annual rain-
fall and also of the natural resource which the climate
constitutes.
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In ordex to rationalise the distribution of wvater to meet these
many needs, it is necessary:

(1) To hava a day-to-day overall picture of the state of the
vater resources in the CILSS countries. Such & piocture
will be obtained through observation, at a network of
stations, of the components of the hydrological oyole,
through collection and prooessing of these data ln &
co-ordinated fashion between the Regional Centre and
the national Services;

(11) To keep governments, sdministrations and the population
informed of the hydrometeorological situation by issuing
varnings, advice, bulletins or other documents, through
national centres, and in another form ensuring that the
beat practical use is made of the information by thLe uger;

(1i11) To provide those responsible for planning with the agro-
meteorological and climmtological data and studies
necessary for land-use planning, water supply management
and crop selection, the fight against animal and plant
diseases, the fight against loases following harveating
and for the fight against desertification.

The importance of agriculture end livestoci: rearing in the CILSS
countries requires the information thus issued to emphiusize tre
use of weather and climatic condition atudies in plant and animal
production, i.e., by definition, the applications of agrometeo~-
rology including agroclimatology, and hydrology.

Objiectives

In order 4o ochieve the above-mentioned objectives the CILSS has
approved a stretegy for the development of meteorolozical and
hydrological activities on the netion2l and regional scales
‘mowm as the AGREYIET Programme. The main cbjectives of the
AGRUYIET Programme are:

(1) To strengthen the netional leteorologicel and Hydrological
Services and all their requirements, in order that they may
play their full part in development. These requirements
are various: qualified personnel, equipment, netwozks
and national cantres suitably equipped with facilities
for masking observations and telecommunications, data
processing and storage, calibration and maintenance,
buildings, the position of the Service within the State
Administration, orgenizational structures, co-ordinated
programming activities directed towards application,
contact with users, investment and operational budget;

(1i) To establish and operate the Regional Centre for training
and applications of agrometeorology/operational hydrology.
The tasks entrusted to this Regional Centre are shown on the
following pages. To some extent, this Centre will act e
an Agrometeorological and Hydrometeorological centre for
the Sahel integrated into the mzjor programmes of
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VIO, particularly the World Weather Watch (WWN), the
meteorological applications and environment prograsms and
the hydrology and development of water resourcec programse.
It should be adle io make full use of the infrastructures
for surface and upper-air odbservational networks, special
netvorks for olimatology, radiation, agrometeorology,
rainfall and hydrometry, for telecommunications as well
as meteorological satellites, installed to monitor
atmospherio conditions, with particular attention being
paid to the region in vhioh the West Afriocan monsoon
develops.

(d) Fhases of implementation

In oxrder to implement this Programme, provision is made for
three phases :

i) the present preparatory phase from 1975 to 1980;
i1) an initial operational phase from 1981 to 1990;
ii1) & regular operationsl phase from 1990 to 2000.

242 Mancsgement of the Programme

In order to ensure the efficient management of the Programme, two
comnittees have been established and meet regularly:

(a) the Executivs Committee of the Programme, oonsisting of the
Directors of the Meteorological and Eydrological Services of
participating countries and also representatives of CILSS and WMD;

(v) the Co-ordinating and Advisory Committee, consisting of represen-
tatives of donor countries and organizations - including TLDP and
CILSS - and of FAO and WMOD.

The Executive Committee is responsible for the overall partiocipation
of governments of the Sahel countries in the implementation of thz Programme,
as defined in the project documents. It acts as a co-ordinating and imple-
mentation committee for the govermments, WMO acting as executive agency.

4 Director, nominated by the CILSS, is responsible for the
local operation of the Centre, in particular for the menagement and
supervision of all contributions, either in the financial or personnel
ficids, nmade by the CILSS and its zember countries.

The Co-ordinating and Advisory Committee plays an advisory and co-
ordinating role in regard to the internmational cantributions, financial and
other which are necessary for the implementation of the Programme which is at
present financed by direot contributions from UNDP, the United Nations Sahelian
0ffice and the following countries: United States of America, Netherlands,
Belgium, Switzerland and Prance-.

2.3 Evaluation of the Programme

Under the standaxd procedures of the UNDP, projects are subject to
periodio evaluations which are known as tripartite reviews. These reviews
take place once a year. They include representatives of the recipisant
governments, the UNDP and the Executing Agency. Following the review, a report
is prepared vhich serves as a basis for the future aoctivities of the project.
The AGRHYMET Programme being slsc financed by other sources than the UNDP,
donor countries and organisations may participate in these reviews if they
80 wish.


http:repre.en

-8

It ia also foreseen to oxganise periodiocally evaluation missions
vith representatives of CILSS, UNDF, donor oountries and WVMO. These aissions
will visit the Programme area, the installations set up undsr the Programme,
analyse the progress achieved and problems encountered during the implementa-
tion and vill prepare recommendaiions as regards the follov-up sotivities of
the Prograzme. The terma of reference of these missions are prespared by WMD
and revieved by the two Committees of the Programme.

2.4 eparato e - first period from 1 June 1975 to
") 8

This phase, vhich hsa the support of Fi0 sa assocoiated agency,
witk VMO as executing sgenoy, oomprises:

(a) seven natioral nomponents for strengthening agrometeorologioal and
hydrometeorological activities in the aformentioned member ooun-
tries of CILSS. Sinoe the end of 1977 the Programme has been
extended to an oighth national component (Cape Verde Archipelago);

(v) a regional component at Niamey (Niger): the "Regionmal Centre for
Training and Applications of Agrometeorology/Operational Hydrology".

2.4.1 Bational oomponents

() Specifio_objectives

These ol jectives ars approximately the same in each of the membaer
countries of CILSS, i.e,:

(1) long-tern

The objective im to ansure that the greatest possible ocontri-
bution is made by the sciences and technologies of meteoro-
logy, in particular agromsteorology, and hydrology to the
economic growth of the country. This will be achieved by
providing the countries with Meteorological Services endoved
with a strong agromsteorological component, and Hydrological
Sexvices operating in perfect co-ordination and directing
their activities towards the major problems of development,
particularly in the field of the rational use of climatic
resources, rainfall and surface wvater availadle for agri-
culture, livestock rearing and forests;

(11)  ghort-term
The immediate obectives are:

- to improve and strengthen the meteorological and
hydrological observing networks;

-~ to make the networks operational for data oollection, pro-
cessing, storage and their dissemination in a foram whkich
can be directly used by agricultural and rural users;

= to rearuit and train personnel necessary for operating
the Servioces satisfactorily.

To these ocommon objeotives, the following should be added for Gambias
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(v)

Note:

(1)  long-ters
= wervices for navigation on the river Gambuia.

(11) short-tera

= wupplying agromstecrological data and etudies for
development projects having priority, in the field of
seleoting and {mproving crops and varisties and eata-
dlishing a methodology for such studies;

- providing a small laboratory for the analysis of
soill moisture.

Activities

In eash country, the experts, usually asaigned for two Years
(24 months), have undertaken the following activities with a
viev to achieving the immediate objectives of the first place
of the AGREYMET Programme:

Activities Place Duration
= preliminary visit to all the within the 3 months
stations in the country (synoptic, country

climatological, rainfall and hy-
drometric) to determine the equip-
ment to be replaced or installed

= planning natworks for determining the HQ of the 2 months

exact mumber and sites of new Tervices
stations

- preparing lista of equipment neces- EQ of the 1 montz
sary for the networks and for the Services
cantxral servioes

~ planning the work of existing HQ of the 1 month
personmnel in consultation with the Services

Directors of Agrometecrological and
Hydrological Services

= defining the work programmes and Throughout
organising the Meteorological and the project
Hydrological Services

= oollecting data from the national BQ of the Throughout
netwvork monitoring and checking Services the projcect

= getting up a system for transmis~ HQ of the Throughout
sion capable of ensuring the Sexvices tne project

dissemination of agroneteorologicel
and hydrological forecasts, in
colladoration with the various users
such as Ministers of Agrioculture,
livestock, rearing, etc.

The meteorological and hydrological sotivities are carried out side
by side. Certain hydrological aoctivities have been sub-coniracted
during the first period of the preparatory phase.
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2.4.1.1 Chad

A Gontributiony
Al Rersonpel
(») Interna:ional persornel

Provision vas nade for 24 man/months of experts i{n agrometeorology.
dn expert agrometeorovlogist has been assigned to the national
project since 1 April 1976. He lives at ¥'Djamena; he alt5 ensures
that there is co-ordination with the hydrologists.

The sub-contract for overhruling certain hydrometrio stationa, for
the managenment of the networ! and for supervising trainees during
their prectical training during the rainy season has been given

to the Burcau de 1'ORSTOM at ll'Djamena for an initial periocd of
two years; this sub-contraot lhias been extended until the end

of 1978;

(») Nationel peraonnol

All staff from the ASICHNA lleteorological Service vere to be assigned
ag ocoun’erpart staff to the project:

1 meteorologist Coass IIX)
19 moteorologists (Class IXI)
67 meteorologists (Class IV)
30 non-professional staff

There wes no Hydrological Service in 1975, but the government hal
medn arrcngenents <o assign the following staff to the projeot:

1l sanior technicien

2 drivers
1l secretary
1 nechanic

50 obaervers

In addition, all the fellows, were to be taken on by the government
and assigned to the project as soon as they returned from training.
The governnent has in fact assigned @

(1)  2o_the national Meteorologiosl Seryige
1 neteorologist (Class I)
11 meteorologists (Class IV)
(11)  to_hydrology
3 genior technicisna (after training)
7 non-professional staff
ORSTOM hos paid allowances to persons making soale readings.

Since 1 January 1978 the government has been paying allowvances to
observers at all climatologiocal and rainfall stations in the

country (111 observers).
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The followiag plan for Trelalig ves sieptad 1n 3974,
(1) 1n egrossvecrslogy
2 fellovetlye for 2 years (Clase !)
5 fellowenliye for 2 years (< lase J¥)
§ fellowelilye for 2 yeare (Class ITY
2 fellovelilpe for & mcotlhs, insYlrumentd

(11) in hydrol

1 fellowshipy for
2 fellowshipe for

Sl £

Years sclsal 1)
year (Clase ITY)

This training was provided by the Centre at Niamay and adroad,
fvo hydrometric etaff{ wvere to be truined locally, and likeviase
meteorological observers.

A3 Consultants
There is no firanoial provision {n the firat project document for
viaits and mi{asions by oonsultants.
A4 Yiaits by personnel fron the Centrs and from WHMO FHQ
Details of, and the frequenoy of these visits are given in Annax IN
A5 Equipment

Technical and scientific material and vehicles, to the vulue
of US $139,000 has been recsived, vhereas the initial anount
wvas US $149,000.

The equipment (s suitadle and sufficient to cover needs, and

vas ordered in good time. Deliveries have been spresd over

1976 and 1977. Thas material received is suffioient to strengthen
the old metesorologioal network and to set up the new synoptis,
olimatological and agrometeorologioal stations for wvhich provi-
sion is nmade in the first project document. The same applies

to the hydrologioal network. The vehicles at present in use male
it possidble to travel from station to station and oheok the

netvorks.
A.6 Land_and buildings

No building or partiocular premises have bdeen allocated by the
government for the Services ooming under the national Department
of Mateorology. Sinoe 1 January 19768 both the Department and its
Services have been together in premises provisionally loaned by
ASECHA.

Tunds are expected (domation of US £$50,000 by the Ketherlands)

" for the construction of a provisional building, separate from
that belonging to ASECNA, and talks have been staried with that
body with a view to obtaining a suitable site.

Funds for the premises of the hydrological bdbrigades at Moundou,
Sahr and Abéché still have to be found.
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2.2
(s)

Da'g ity
=
The total saeuat of the Waiges allesated snd weed for the 191y,

of the sational huonls:u o*F the % s
sttimated ot 1) nillien s Lew, Sppresisately W5 2000,
Rswulte :
Qrgepizaiisn of ithe Seyviess

thare vas 20 mational Netearvlegical Service, In tise,

Y i»
Kiatstzy for Tranaport, Posta l,lhm&h- (see arge-
sisational diagres 1in Ansex ITI). ORSTON salertoek the
of the hydrological metwork,

» the kydrogeclogical, hydrological, elisatolegical, and later
sgrometecrological services vere mn‘ togethar under the
national Neteorological Departasnt, this latter belng sttached to
the Ministry of Agriculture (see organisational disgres ia Amsex IXI).

On 31 March the naticnal pervomnel sssigned to the projest comprised:

1 meteoro r (Class I), counte of the 1
- “’.3“ sngineer ( )s ryart sxpert
11 Class IV metecrologists
2 non-professional staff
111 part=tise obssrvers

Rezegepel, txeingd_spd baipg trsingd

Bydrology

Three hydrologists trained at the Centre in Niamey returmed to Chad
in 1977. From 1 January 1970 tvo vere assigned to the Rydrological
Service %0 be in charge-cf-tvo brigedes.vhich will be fonal
from June 1976. The thixd vent to Lausanne in March 1970 aasd on
hix return to Chad, vhich is expected on 51 December 1970, should
undertake direction of the Hydrological Servioce under the natiopal
Department of Meteorology.

Due to lack of oandidates, the second fellowship has not yet

been used.

Two technioians (Class IIX) are finishing their training at the
c;n:.;_;,u Niamey and will be ready to take up duties at the end
0 .

The limnimetric observers have been trained contimuocusly.
There has besn no training for assistant hydrologists.
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Howvever:

The Government of Chad, avare of the importance of the role to
be played by agrometeorology and hydrology in the development
of the aoountry, set up, in 1975, a National Department of
Mateorology grouping together the servioes of olimatology and
hydrology and later of agrometeorology and the user servioes
vithin the Ministry for Agriocultural and Pastoral Development
and for the Prevention of Natural Disasters. It is ocertain
that nev arrangements, strengthened by the facilities mentioned
in the second projeot document, wvill make it possidble to acti-
vely and effeotively pursue the AGRHYMET Programme until 1981;

ths project has had the merit of convinoing the public authorities
that agrometeorological and hydrological studies will provide
consideradble sssistance to the agricultural development of the
ocountry;

the aission is convinced that due to the considerable effort
which has nov besn agreed by the Government of Chad, it will be
possible to make up for lost time.

Purthernore, 1t is to be noted that:

the ORSTOM sud-contract has been carried out as planned and
the hydrological netvork is operational;

the government has alvays sent the planned mumber of trainess to
¥iamey, except in the case of the first Class III agrometeorclo-
gloal course;

proaesning and dissemination of hydrological data can start as

so0on a8 the hydrologists at present under training take up their
dutlleen.

Mall

8

Centritutiope
Legreguge)

International personnel

4 man/sonths of meteorological experts vere provided for. An
agroseleorological expert took up duties on 28 Ootober 1975; he
shsutes thatl there is co-ordination in the field of agrometero-~
lody. Yrom 29 Ootober 1977 financing has been undertaken by the
pasional ITP.

A VMO/ORSTON sud-contract vas included in the oontributions to
seaure technical advice, management of the network and provision
of qualified otaff. This ocontrmot vas completed on 30 August 1977.
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(v) National personnel

In 1975 the ASECHEA professional staff comprised 2, 6, 22 and 105
meteorologists, Classes I, II, III and IV, respesctively. The
Hydrological Service had 4 engineers, 5 senlor techniclans and
9 hydrometric staff. Some of these l:ave been assigned to the
project.

Furthernmore, all the students, after their training, have been
taken on by the government and assigned to the project.

In agroneteorology, trained personnel, mumbering 21, have taken
up duties. In hydrology the number of staff has remained constant.
ORSTOM has paid allowances to persons taking readings.

A.2 Fellowships

In order io train the necessary additional personnel, provision has
been made, for the period 1975-1977, for a sum of US $63,900

(UNDP contribution) and 11,880 FM (Mali contribution). It was
necessary to train:

meteorologists (Class II), two years each

senior technicians in agrometeorology (Class III)
two years each

instrument specialists, 6 months each
hydrological engineer, 1 year

senior technician in hydrology, 1 year

This training was provided at the Centre in Niamey and abroad.

HEHED W

A.3 Consultants

No provision was made in the first project document to finance
visits and missions by consultants.

A4 Yisits_by the personnel of the Centre and VMO HQ
Details and the frequency of these visits are given in Annex II.
A.5 Equipment

The project has received msteorological and hydrological instruments,
pneumatic boats, a Peugeot 504, four Land-Rovers, a Renault R.4 and
office equipment .or a total sum of US 175,000, whereas the initial
amount to be provided was US 2158,000.

According to information received from the Zydrological Service,
there is not sufficient scientific material available to equip
all the existing brigades.

A6 Land_and_buildings

The agrometeorological section of the project has been installed
in provisional premises pending the construction of new buildings,
wvhile the hydrological section is ococupying suitable premises in
the Department of Hydraulics and Energy, hovever it does not have
its own storage facility.
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Jopis Tegeive

During the period under review, the funds used by UNDP amcunted
to US $415,761, sgeinst 10,870,000 Mali Franos for Mali. The
funds agreed by Malli were mainly used to pay staff, strengthen
stationas and disseminate data.

Results

Orgapisation of Services

There is a olear distinotion in the organization of the two Services.
Vhile meteorologioal servioes are operationsl, hydrological services
seen to be suffering from a lack of oco-ordination at the project
level.

An Agrometeorological Servioe does indeed exist in Mali; it is
only nscessary to extend it gradually. With regard to the

Bydrologicsl Servioe, such a servioe does exist, but it seems to
be under-employed. On the other hand, the impact of the project
on the development of the national Service has hardly been felt.

ined end being trained

The following have been trained:

2 agrometeorologists (Class I)

2 senior technicians in agrometecrology
17 sgrometeorological observers

1 <techrioian in rsdiation instruments

The following are deing trained:
4 senior technicians in agromesteorology

In hydrology it would seem that not all the fellowships provided
have bean used. On the other hand, the staff of the Service has
been increased by the engineer and two technicians, but there
bas been a loss of three hydrometric staff during the period.

Hetoorologioal apd hydrologicel stations

One agrometeorological station was set up, and the other stren-
gthened. In addition 9 climatological and rainfall stations were
strengthened. In hydrology, it seems that 10 stations have been
overhauled and 6 nev stations installed. The ORSTOM represen=-
tative considers that the orsdit for the inorsase in the
allovances to persons msking scale readings (from 2,000 to
8,000-12,000 FM per month) is due to the AGRHYMET Programme.

Land_snd_buildings

To date, the goverrment has not yet undertaken the comstrmotion

of the btuildings for the national Meteorological Service. The
government is looking for financial aid from friendly countries.
Four synoptic stations within the country require new buildings.
Also the hydrological brigades have no premises at the sub-stations.
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Joformaticn disseminated and manusls published

150 user services have received 10-day bulletins and anmnual sunme-
ries of the veather. There are long delays in the publication
of Hydrological Yearbooks.

Blang - stndies and committees

A programme of agrometeorological activities for future years has
been prepared and submitted o the Technical Committee for food
and oleaginous orops. It will have to bes approved by the
Hational Committee for Scientific Research for implementation.
This programme ooaprises the kind of assiitance vhich ocan be
provided by the AGRHYMET Programme to agriocultural production,

on the one hand, and the research and studies which will have

to be undertaken to achieve this objeotive, on the other,

The national Hydrological Service is studying the development of
four catchment areas.

Conclusions

The Nationel Meteorological Servics, strengthened by the ocontri-
butions of the AGRHYMET Programme, has made appreciable progreas
tovards adapting the meteorological network to the needs of
agricultural development. The engineering and technical staffs
are well trained and adequate to undertake the activities of the
first phase. However, a oonsiderable effort will astill have to
be made to train agrometeorclogical observers and asasistant
hydrologists (Class IV);

There is close oollaboration with the user services but little
has been done at the farmer level. The agrometeorological station
at Sotuba on the expsrimental sites of the Institute for Agronomic
Research in Mali is funtioning well and fulfills all the required
oonditions for supporting agricultural developments;

The national Meteorological Service having considerably increased
its staff, the present buildings are inadequate to meet present
and future needs;

There is a well constituted Hydrological Servioe, but implementation
of the AGRHYMET Programme contributions has not yielded the Tresults
vhich has been hoped for. Msteorology and hydrology are suffi-
clently closely linked for the AGRHYMET Programzme to achieve its
objectives fully.
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Sonoggl
Contributions

Pezsormel

International personnel

The VMO metoorological expert who had been postad to Dakar since
1973 was transferred to the AGRHYMET Programme in April 1975,
i.e at the time the programme was set up. Up to the present

time he has taken part in all the activities contained in the
project document, in the two fields of meteorology and hydrology.
Initially, provision vwas made for 2 years (24 months) of expert
servioces for the project. An extension of 3 months has been

set against the funds provided under the heading of "consultants”.
Funds for this expert are at present provided by the national IPF.

The sub-contract providing for the overhaul of the hydrologiocal
network and for the supervision of techniclans under training at
Niamey during their practical training has been entrusted to ORSTOM.
One enginaser and some hydrometric staff took part in the imple-
mentation of the project, working part-time. This sub=contract
canme to an end in August 1977.

National personnel

meteorologist (Class I)
" Class II)
n Class TII)
" Class IV)

non-professional staff '

director of studies and programming, part-time

head of the Hydrologicel Division, after additional
treiqing, completed im 1976

technicians (Class IIT) after training at the Centre
hydrometric staff (Class IV) after trzining in the field

LU HEABHHRH

vere posted to the project.

ORSTOM has paid allowances to persons making scale readings.

Fellowships
The following distribution of fellowships was agreed to in 1975:

(1) in agrometeorology
11 Class III, total of 216 months
2 Class II, two years eech
1l Class I, two years
2 for instruments, 6 months each

(11) in hydrology
2 Class II, 12 months each



http:distribut:l.on
http:supervis:l.on
http:prov:l.s:l.on
http:aot:l.v:l.t:l.es

4.3

"04

A.5

A.6

4.7
(a)

-1l7 -

Consultants

Three man/months of expert services were provided for in the
field of meteorology; these were used for extending the sexvices
of the expert in n»uat.

Yisits by the personnel of the Centre and WMD HQ
Details and the frequency of these visits are given in Annex II.

Zquipment

The egquipment was ordered in good time and received within rea-
sonable periods. This equipment has been used to strengthen the
entire network and to set up new stations. The overall coat
amounted to US $§131,000, whereas the initial allocation 'was

U5 £101,%500.

Land cnd btuildings

(1) meteorology

The block at present ococupied by the national Meteorological
Service belongs to the Government of Senegal. This block
wag built in 1974 and is situated within the precincts of
the eirport, close to the ASZECHA services. The total area
is apgroximtely 1,100 n°, giving an effective area of
855 m¢ (offices a.nd workshops). It is estimated that the
total coat of this building was 70 million FCFA. One

floor, i.e. half of the area, is occupied by the national
Meteorological Servioe.

(1)  nyarolosy

Tlo building has at the moment been allocated to the
Tydrological Service which oocupies & few offices in the
large administrative block in the centre of the town of
Dakar. The government has made provision for funds
amounting to 20 million FCFA for the construction of a
building. The installations for the use of the bdrigades

at St.-bouis, Tambacounde and Ziguinchor should be improved.

Funds regeived

UNDR
Total budget : US § 363,847
- to 31 March 1978, total funds Us 5 295,312, of which

US 2101,500 for the equipment and the
rest for paying the expert and fellow-
ships
- reckoning from 2 July 1979,
amount incurred for fellowships Us § 68,535



(v)

B.
B.1

B.2

Government aounterpexrt
(1)  meteorology

Total budget (persomnel, opuration
purchase of material and meintenance)

- 1974/1975 FCPA 11,384,000
= 1976 (for operation) approx. FCFA 8,000,000
- 1977/1978 FCPA 23,061,604

(11) bydrology

No spscial funds are shown for 1975 and 1976. Por the
ensuing years there wes provision for funds amounting
to a total of 131 nmillion FCFA, made up as followa:

- 1977 FCFA 43,000,000
- 1978 FCFA 46,000,000
It would be necessary for the funds to be freely avallable
in good time.

Resulta

Organizstion of Servicss

The two Services for meteorology and hydrology have been attached
to the same ministry since the begimming of this year. TUp to
now meteorologists have been under the Miniatry of Tranasport and
hydrologists have been under the Ministry for Rural Development
and Hydraulics.

The national Meteorological Service has reached a satisfactory
stage of development. As regards hydrology the head of the
Hydrological Division has not had time to deal effectively with
the three heavy work brigades which have been practically
independent for a mumber of years.

Eersonnel, trained and being trained

In the country, at the Centre in Niamey, or outside the member
countries of CILSS, which completes the staffs for 1975:

meteorologists (Class III)
21 meteorologicts (Class IV)
agrometeorologists (Class III)
hydrologists (Class III)
hydrologists (Claas IV)

5 meteorologists §Cl&ll II)
2

E AN PN

To this technical staff should be sdded supporting staff:
9 for meteorology and 1 for hydrology.

Three agrometeorologicel technicians and two hydrological
technicians are at present at the Centre in Eianey.

Thers has been no specific training for assistant hydrologists,
tut the Governnment of Senegal is aware of the importance of
such training.
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Hefeorologioal spd hydrologigal stati
(1) meteorologicel network

This network is up to strength and operating satisfao-
torily. There are nov l44 new rainfsll stations,
bringing the total number to 240. An agrometeorological
station has been set up at Louga. Three olimatologicel
stations and three radiometric stations have been
strengthened. Some difficulties have been reported
with regard to inspeotions and maintenance of the
squipment, due to insdequate transport;

(11) hydrologicel network

The brigade at Tambacounda has bdeen operating since the
return of one of the two technioians ?lenior trained
in FNiamey. The three other brigades are less operational
due to lack of funds for operational purposes.

The network is oomplete and 12 new stations have been
set up; 76 basio stations are operational. ORSTOM
is effectively managing the network, sasisted by
Senegalese brigades.

Land_api bulldings

There is no new infragtructures; however s budgetary allocation
of 20 million FCFA skould be mentioned, fcr the oonstruction of
a hydrologioeal complex comprising offices, workshope, garages
and stores.

Infornstion disseminsted sand_mamusls published

The Hydrological Yeerbooks are published regularly in oo-
operation with ORSTOM and also studies on small experimental
catchment areas.

431 requests for meteorological information of all kinds (data,
studies, advice) usually concerning precipitation, temperatures,
humidity, wind frequencies, etc., have besen recorded from

1 April 1975 until the present time.

426 requests have becn met, to which should be added several
requests for data on global solar radiation and for data on
Class . evaporation pans.

Climatological summaries are preparsd and distributed regularly.

Several operational memuals (tecktnical notes on operationsl
meteorology) sre being prepared.

At the national level the principal users are sgriculture,
development bodies, local enterprises, the Centre for
Qoeanographic Research at Dakar-Thiaroys.

There are frequent contacts with consultant engineers from various
national and international bodies.
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Plans - gtudies and gomnittess

The various needs of the Services were studied when preparing
the second project document for the preparatory phase. The
nntional leteorological and Hydrological Services tool pazt

in preparing the fifth Plan for Social and Tconomic Development.

The AGRHYMET Programme is in close touch with:

- tLe notionsl Committee on WAMEX (West. Africen Monsoon
Experiment)

- the national Committee on IEP (Internationsl Hydrological
Programme).

At the same time the AGRHYMET Programme is at present ¢
part in setting up a national Committee of CILSS {CONACILSS
under the suspices of MDRE, and in the work of the Standing
Committee on Major Agricultural Products each week.

Activities oriented towaerds agricultural development are carxried
on jointly with institutes for agromomical research or orgu-
nizations for development. The nature of these contacts is
easentially as follows: requesta for meteorolecgical data

of all kinds, assistance in the installation of instruments,
attandance of technical and scientific meetings and of working
groups, preparing common works of reference, perticipation in
the work of the nationel Commission for Agronomicael and
Ooceanographic Research, weekly participation in the work of the
Standing Committee for Major Agricultural Products, in the work
of several UNDP/Senegal/donor countries meetings, for estimating
the yield of the 1977 harvest and losses due to disastery, in
meetings concerning the use of solar and wind energy for rural
purposes, etc.

Conclusions

Meteorology

(1) The ACRHYMET Programme has been closely adhered to and
should be contimued as planned. Most of the immediate
objectives have been achieved;

(1) The quality and mumber of documsnts supplied to services
: or bodies responsible for development bear witness to the
activities undertaken by the Meteorological Services;

(1ii) A network of radio links between the principal synoptic
and meteorological stations is being installed, to enable
the data tc be collected and anslyzed quickly and disse-
minated to the various users. The addition of the mini-
computer which is planned to take place during the first
phase will facilitate the interpretation and application
of climatic data to the needs of agriculture in particular;
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(iv) The present infrastructure is in good condition and adequate,
at least as regards the national meteorologiocel centre
vhose buildings are grouped within the precincts of the
airport close to the ASECNA technical services. At the
sane tims, all the material and instruments contributed
by the project have been fully used;

(v) However, it would be appropriate to extend and adapt the
climatological network, in such a way as to be of more
use for studies on the agrioultural potential of the
main regions of Sensgal. It would be desiradbls to study
relationships between the climate and slements har.aful
to cultivated crops;

(v1) When, the Hydrological Service, the national Meteorological
Service and the ASECNA services become attached to the same
ministry, in 1978, co-ordination of activities in the
field of climatology will be facilitated.

Eydrology

(1) Eydrology got off to a slower start due toc a lack of
trained personnel and to insuffient funds being alloocated
for operaticnal purposes and improvemesnts are therefore
necessary. For the time being the Service has no buil-
ding allocated to it. The Class II and Class IIT
perscnnel at present under training will probably sup-
plement the preassnt staffs and it will be possible to
establish the drigades for operational hydrology which
the country needs;

(i1) The ORSTOM sub-contract has been carried out as planned;

(iii) Students have been sent to Niamey in accordance with the
Plan.

Gambia

Contributions
Rezsonnel

International personnel

Provision is made for 24 man/months and 12 man/months for an
sgrometeorologist and a hydrologist, respeotively. The two experts
arrived during the first quarter of 1976. The mission of the
hydrologist has been extended, thanks to additional funds from

the Netherlands;

National personnel

At the start of the project, the meteorological section of the
Hydrometerologiocal Departmeat of Gambia had one Class I meteo~
rologist and 21 Class IV meteorologists.

.Tho hydrological seotion had 7 technicians (Class III), 4 hydro-
logists (Class IV) and one person for making.scale readings.
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4All these staff, together with the Director of the
Bydrometeorological Department vere assigned to the project

in 1976, i.e. & total of 36 persons. This staf? was inoreased
to 72 for the preparatory phase (including boat's orews). The
officials trained looally or abroad have been incorporated, on
their return, into the Civil Service and assigned to the project.

As2 Zellovships

There was provision for tvo fellowships in meteorology: two years
training in general meteorology followed by one year in agro-
neteorolcgy.

In hydrology, provision was made for one fellowship in oivil
engineering (4 years) followed by a year of speoialization in
hydrology; provision was made for anotlher fellowship for
training a hydrologist (Class I) in 3 years; in addition two
training periods of 6 months had been proposed in the field
of maintenance of hydrological and meteorological equipment.

This training was provided abroad.

Training of observers, assistant hydrologists and persons making
scale readings was undertaken locally.

A3 Consultants

No provision was made in the first project document for funds for
visits and missions by consultants.

A.4 Visits by the persomnel of the Centre and WMO HQ

Details and the frequency of these visits are given in Ammex II.

A5 Zquipment
Equipment of all kinds corresponding to a sum of US $§158,730 was
received by the Department, wvhereas the initial allocation
was US $142,000.

The hydrological material delivered does not exactly correspond to
the material desoribed in the project document: <+the expert
hydrologist arrived in time to make the necessary changes to adapt
the material to local conditions (tides, intrusion of salt, otc.g
A boat for inapection trips and hydrological gauging was received
Zrom the Netherlands.

A6 Land_and_buildings

The projeot has been housed in provisional premises pending the
oonatruction of new premises.
A.7 Funds received

The government contribution to the implementation of the project
vas 1,684,934 dalasis in 1975; in 1978 the figure is 5,411,300 D.

The UNDP oontribution for the same period was US $ 367,397.
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esults

Orgeatsstion of Services

Since the start of the projeot, the two Services (Meteorologioal
and Hydrologiocal) have been placed under the same management
under the Ministry of Agrioulture and Natural Resources. Thus
the user servioces oan nov take advantage of the ocontridutions of
the AGRHYMET Programme.

Personnel,_treined_and being trained

An agromesteorological technician has been trained. Four students
are undergoing Class I or Class II training. 38 nationals are
being trained to become agrometeorological observers.

It vas not until 1977 that the United States (USAID), taking over
from UNDP, granted two fellowships in hydrology (Classes I and II);
the fellows will return during the second phase of the project.
The hydrological mechanic was also been trained with the aid of
the United States in 1977. The instruments specialist will not
leave for his training in the United Kingdom before May 1978.

Training of 16 hydrometric staff and assistant hydrologists has
been contimed locelly; the same applies to the agrometeorological
observers.

Meteorological and hydrological stations

Six meteorological stations have been strangthened and one has bsen
moved. Six climatological stations have been set up and 40 rain-
fall stations strengthened.

23 main hydrological atations and 6 secondary stations have been
set up, 13 of these being equipped with a limmigraph. Measure-
ments of discherge are made regularly using the method of gauging
by integration. Samples of water are taken.

Land and build

Premises for meteorological forscasting and the telecommmnications
oentre have been built and are available for use.

The laboratory for water sampling will be installed in a new
building which is under construnction.

Pive offioces vhich are under construction will be brought into use
as socn a8 the telecommunications system is operational,

Two villas should be oonstructed at the agronomical staticn at
Sapu at a cost of 65,000 dalasis.

Information disssminated end mammels published

Six technical reports have lLeen published. Leaflets giving
agrometeorological and hydrological observaticns have been published.

10-day rainfall bulletins are published during the rainy season.
Monthly climatological bulletins are also published. 4 draft
"Mammal for Hydrologists” is nov available. Detailed hydrological
data are supplied to users on request.
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As regards the examination and analysis of hydrologicel
observations, in view of the quantity and quality of the infor-
mation available it will goon be essential to use a computer.

In general, vork is elightly ahead of the work plan in the field
of applied studies and checking past data.

The analysis of samples of water camnot be completely undertaken
in Gambia due to the lack of a laboratory for this purpose. Such
a laboratory, for whioh provision is made under the project for
the development of the basin of the Gambia river, is at present
under construction.

Plars - studies and gommittess

4 plan for the development of the Department was preparca in
Pedbruary 1976.

The seocond project document has been prepared in good time.

The Agrometeorclogical Service, jointly with the SAPU centre of
agronomical research, undertakes studies on the Tarieties uf rice
wvhich are resistant to drought, on the development of plateaux
and on the optimum dates for sowing ground-muts at Yundum.

Since the Hydrological and Meteorological Services and the Services
for development have been placed together under the same ministry,
it has not been considered necessary to set up a Co-crdinating
Committee.

Provision of a saall laboratory for the analysis of soil moisture:
this objective has not been achieved but provision is made for a
laboratory in the building under construction.

Csacluxions

The most important short-term objectives for which provision is asade
in the firat projeci document huive been achieved. The first phase
of the AGHHYMET Programme is developing normally due to the faot
that it is perfectly integrated into the sdministrative struotures
associated with the overall development of the country (agricultural,
etc.) Co-ordination of agrometeorological and hydrometeorological
activities is excellent and sets a good example.

The good working conditions have made it possidle for the ACRETMET
Programme to progress rapidly. The analysis and interpretation of
past data nov make it possible to give agricultursl forecssts, in
particular for the cultivation of rice and ground-nuts.

All the stations of the agrometeorological and hydrological netvorks
are inspected frequently and are vell maintained. It is certain that
the posting of an agrometeorological expert and an expert hydrologist
from WMO have largely contributed to the Programme getting off to

a good start and this should contimue without any apparent diffi-
culties until the end of the first phase.
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) Sopwaltants

No provision has been made for funds in the first projeot
dooussnt for visits and missions by consultants.

At Jigtts by ersonnel from the Centre and WMD HQ
Detalils and the frequenoy of these visits are given in Annex II.
2.3 Equipssnt

Suttable equipment, comprising various material, wvas delivered
during the tvo years 1976 and 1977 and at the beginning of 1978,
The equipment is adequate for overhauling and operating the
sxisting meteorological and hydrological networks. At the sanme
tine 1t will make {t possible to strengthen the two networks by
setting up nev etations. The overall value of this equipment

te US $133,000, vhireas an original allocation of US £165,000
vas planned, The UNIMOG trsctor, for which provision was made
in the projeot doocument, has not been purchsesd, due to an

unerpected increase in the price at the tims of placing the
order.

The diff{cult working conditions i{nherent to the country make
oonstant maintenance of the vehicles and equipment essential.
The cocst of this maintenance is much higher than in the other

Sareliap oountries. vorkshops and od mechanics are
nvuz -b?o {in the ooux!g' .‘OOd P o

4b Jand_and_buildings
An old Wwllding with s sarea of approximately 100 na has been
ranverted to meet the s~eds of the project. It comprises
2 offlces vith & mesting room and 2 small stores. Unfortunately
the gursges and etores are too mamall for all the equipment and

vehilcles, most of which ars ¥ept in a yard with an area of 1500 m2
and surrounded by & wall,

™vo pleces of land Lave receantly beon placad at the disposal of
ke Deparizent of liydrsulios and Energy, btut so far it has not been
posaltdle to construct any large duilding thereon.

47 Iupda rene:ved

As a1 31 December 1977 ths total funds used for the projeot amounted
o TU §441,199. ‘

For the years 1975, 1976 and 1977 the financial oontribution by the
governsent anounted to & total of US 812,000 for the opsration of
the Hydrological and Meteorologloal Services (payment of salaries
to Batfonal personnel and maintenance of soms vehioles).
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Orgepisation of the Servioss

While avaiting the setting up of a national Meteorologioal Service,
the agrometeorological section of the project is attached to the
Depariment of Hydraulios and Energy. Contacts have besn made with
the ASECNA meteorological seotion vith a view to establishing
fruitful oollaboration. The hydrologioal section, which was also
integrated into the Department of Hydraulics and Energy, vas set
up in 1972. This section bacome operational vhen the AGRHYMET

Programme started and through the assignment of qualified mational
pecrsonnel.

Personnel,_ trained snd under_training

As regards hydrology, two senicr technicians have been trained at
the Centre in Niamey, at the course held in 1975-1977. Unfor-
tunately they have not yet been incorporated into the Civil Servioe.
It should be noted that 4 assistant hydrologists have slready deen
trained at Oran and that 4 more are still under training (fellow-
ships under bilateral assistance, outside the AGRHYMET Programme).

As regards agrometsorology, an agrometeorologist {Class IV) whose
level is too low for him to follow Class III instruction, has been
recruited as an observer.

The following are being trained:

(1) bydrology
2 senior techniciams (1977-1979)

(11)  agrometeorology

3 senior technicians (1976-1978 and 1977-1979)
5 meteorological engineers (Classes I and II) in the USSR.

Meteorological end hydrologicul stations

(1) Agrometeorlogy
Three climatologice) stations have been set up since the
start of the AGRHYMuI Programme. Apart from that, it has
not deen possible to undertake any improvements or re-
classification of stations. Meteorological equipment has
been delivered for installation at three agrometeorological
stations set up at agronomical experimental stations. Ome
existing stationbas been integrated into the project.
12 rainfall stations were set up in 1977.

Maintenance of the network is difficult in Mauritanias, and
will long remain so, due to the gresat distances and the
severity of the climate. The introduction of radio links
with Nouakchott for the main stations will facilitate data
oollection and make it possible to droadcast advice to
sgriculturists, livestock bdreeders and sedentary farmars
who are usually grouped in small areas of agricultursl
development.
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(11) Hydrology
Five limnimetric/graphic stations have been overhauled, on
old foundations or on newly constructed sites. Due to lack
of funds and sometimes for security ressons it has not been
possible to complets the programme of imstallation.

The hydrometric campaign in the catchment area of the
Gorgol during the rainy season of 1977 took place as planned.
Land and buildings

There has been o new building since 1976. Land, with an area
of approximately 10 ha may be allocated by the government for

the national Meteorological Service, but it remains to find

funds to construct buildings to house offices, stores and garages.

Information disseminated end manuels published
A Yearbook for the Black Gorgol (1972-1975) has been published.

"A deily meteorological bulletin was published during the rainy

seeson of 1977.
A booklet on hydrometric installations is at present baing distributed.

Elans - studies and committees

Two hydrological studies on the region of the Gorgols will be
useful for future hydraulic developments in this region.

A rainfall study is being carried out.

Two rainfall studies relating to the 1977 season have just been
published.

A study relating to the recent years of drought followed by a des=
cription of the project is available.

Studies on the water requirements of the principal crops in irri-
gated regions and on the possibilities for grazing will have to be
undertaken. Since dew occurs frequently in the coastal region
quantitative meassurements will be made.

Proposals for the setting up of a national Meteorological Service
are under study.

The second project document for the continuation of the preparatory
phase was preparsd at the beginning of 1978.

- The WMO expert for the project took part in the meetings of the

principal directors responsible for the development of agriculturs,
livestock rearing, hydraulics and foresiry to establish a new
structare for the national Meteorological Services.

A committee will shortly be established to ensure close collaboration
between the Meteorological Service and ASECN! and the Department of
Hydraulics and Energy, the governmental counterpart c¢f the project.
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Conclusions

There is some delay in implementing the first phase of the
AGRHYMET Programme due to the difficult times the oountry has
been passing through in recent years.

The effects of drought are much more marked than in the other
Sahelian oountries and desertification is a permanent threat
to Mauritania.

Until the arrival of the agrometeorological expert in August
meteorological work was entrustad entirely to ASECFA and vas
mainly oriented towards the needs of aviation. The hydrnlogical
studies Jere for soms specific small areas, without follow-up
and undertaken by private companies.

There can be no doubt that the government has a very special
interest in these fields. The first results obtained, thanks to
the support of the project, in a limited space of time are not
inconsiderable and should constitute an incentive for the
Programme. The future of the Programme depends on the number
and quality of tralned technicians and on their being rapidly
integrated into the Civil Service. It will also be necessary

to find sufficient funds for operating services in the future.

The ORSTOM sub-contract has been carried out satisfactorily.

Mauritania has sent the planned nmumber of atudents in hydrology
to Niamey, but the same is not true of studenis in agrometeorology.

gpger Volta
Contributions

Pexrsonnel

International personnel

An agroclimatological expert was assigned to the project fron
9 Qctober 1975 to 21 December 1977. Two additional months,
beyond the period planned, were financed under the national IPF.

A sub=contract with ORSTOM was entered into to develop the
network and supervise training of personnel from Upper Volta.
The sub=contractor's staff have been assigned to the project
as planned.

National perscnnel

The meteorological persomnel comprises one Class I meteorologist,

3 Claas II, 10 Class III, 46 Class IV and 30 non-professional
staff. The hydrological personnel compriaes 1 part-time engineer,
2 chiefs of brigade, 3 hydrometric staff, 2 chauffeurs, 4 unskilled
labourers, 1 secretary and 10 observurs.
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Zellgvahips
(1)  for meteorology

2 fellowships for 2 years (Class I)

5 fellowships for 2 years (Class II)

6 fellowships for 2 years (Class III)

2 fellowships for 5 months (instruments).

(1)  for hydrology

2 fellowships for 2 years (Class III)
training of two assistant hydrologists within
the country.

Consultants

No provision is made in the first project document for visits
and missions by consultants,

Yisits by porsonnel from the Cenire and WMO HQ
Details and the frequency of these visits are given in Annex II.

Equipment

Meteorological and hydrologicel equipment, 1 Peugeot 504,

3 Toyota PU, 2 Peugeot light vans, 1 Range Rover (second hand),
2 pneumatic boats and office equipment were delivered during
the period covered by the first phase at a total ocost of

US $156,000, vhereas there was provision for an initial allo-
cation of US $154,000

Land and buildings

Premises have been provisionally allocated to the two sections of
the project in buildings belonging to the Department of Hydrauliocs
under the Ministry for Rural Development and to the Ministry of
Pransport and Urbanism.

Zunds received

A-sun of US $§ 404,063 from UNDP has been allocated and used during
the first period.

The Government of Upper Volta undertakes payment of salaries and
aellowances to the national staff. In 1975 the budget of the
Hydrological Service was 2,750,000 FCFA; 4in 1978 it was
IO’OOO’WO ICFA. '

Rewults

Orgapisation of the Servicss

The department of National Meteorology is under the Ministry of
Public Works, Transport and Urbanism.

The ERydrologioal Service is under the care of the Hinistry for
Rural Development.


http:Zell.l".!.h9

- 31 -

The present organisation of the two Services is such that they

are operational and raises no problem as regerds co-ordination. Co-
ordination will be at the level of the mational Council for
Meteorology and the National Committee for Water, of which
representatives of the Meteorological and Hydrologiocal Services
are menbers.

s
[ )
N

Rersonnel, trained and being training

In agrometeorology, an engineer (Class I) has been trained at

Oran and a senior teohnician has been trained at Niamey. An
assistant meteorologist and a typist/puncsh-card operator have been
reoruited. 5 Claas II agrometeorologists and 4 Class III agro~
meteorolagists are being trained.

In hydrology, 2 senior technicians have been trained at the Centre
at Niamey, but one of them did not obtain a diploma. Training

of the 2 assistant hydrologists was undertaken locally. The
assistant hydrologists are also able to make gaugings. 4 techni-
cians are at present at the Centre for Class III training which
will end in 1979. A student (Class II) is under training at Oran.
Two hydrological engineers are under training; one in the USSR and
the other in Cansda. They are expected to return in Juls 1978,

Singe 1975, the increase in staff has been small but consideradble
progress has been made in the field of training.

3.3 Agzometeorological and hydrologiosl stations

Upper Volta has brought into operation one of the densest national
networks of the entire Sahel. There are 120 rainfall stations,

15 oclimatological stations, 9 agrometeorological stations and

7 synoptic stations. In fact, the agrometsorological stations

are operating as climatological stationa due to a lack of quali-
fied observers.

The AGRHYMET Programme has made it possible to convert one clima-
tological station into an agrometeorological station and 4 rain-
fall stations into olimatological stations, to set up 3 agrome-
teorological stations and to install several rainfall stations.

The hydrological network has been put in order thanks to the
ORSTOM sub-contrsct. Most of the network is managed by the
national Service; other stations are managed by ORSTOM according
to an agreement. The transfer, vhich will be gradual and flexible,
will take place depending on the availability of chiefs of brigade
and funds for operation in the immediate futurs.

The Hydrological Service nov has 50 years of rainfall observations,
8 years of hydrometric readings in the Sudano-Sahel area and
5 Years for the Sahelian area.

B.4 Land_and_buildings

A sum of 415 million FCFA has been allocated to construct and equip
a two-storey building with additional faoilities such as stores
garages. This duilding will be entirely oocoupied by the nationsl
Meteorologioal Service; 4t should be resdy at the degimning of 1979;
the main strustural vork has prsctically been completed. A piece

of land comprising sonme 30 ha will serve as an agrometeorological
experimental site,
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Funds are being sought to accomodate the Hydrological Service.
The plans proposed for the buildings have been exanined and the
aission has suggested some modifications for the headquarters'
building, giving an inorease in area of about 20%. The HER is
able to design and build er state supervision at a favourable
ocost of 60,000 FCFA per m<. After modifioation, the amounts
required are 14 million FCFA for the headguarters and

5.4 million FCFA for the sub-station at Bobodioulasso.

Information disseminated snd mammals published

4 tadle giving the distribution of rainfall with comments is
published for agriculture and the Presidency of the Republio.

The Hydrological Servioe publishes a Hydrologioal Yesrbook regu-
larly. 41l data (including those from the networks managed by
ORSTOM) are colleoted at the headquarters of the national Service.
Information files on the stations throughout the country are nearly
up to date.

Blang - studies snd oommittees

Starting this year, arrangements have been mide to publish a 10-day
bulletin entitled "La météorologie et 1l'doonomie"” (Meteorology and
the Economy).

Several technical notes have been published relating in particular
to potential evapotranspiration, the use of agrometeorological
information for the development of orop production and a study on
radiation in Upper Volta.

The second project document relating to the preparatory phase of

the AGRHYMET Programme has been prepared. There are two co-ordinating
bodies: The Higher Council for Neteorology and the Higher Counoil

for Vater, of vhich the Meteorological and Hydrologioal Services

are members.

Conclusions

Agrometeorology
The AGRHYMET Programme has largely achieved the short-term objeotives
contained in the first project docoument.

The meteorological network in Upper Volta has been established
thanks to the additional contributions made by the project.

Upper VYolta nov has one of the densest networks of the Sahelian
countries; unfortunately the country is experiencing difficulties
in recruiting qualified observers to operate and maintain all the
stations.

The government has agreed to a great effort being made to provide
the infrastruoture. A large building for the Meteorologioal Service
is nearing completion.,

Bydrology

The hydrological network is well developed, all the major rivers

are being monitored and the calidbration of new stations is being

completed. The Servioce already hss a pumber of valid data, reci;
for analysis and use for development projeots. The government
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will be able to taks full oharge of the network in 1981, when the
training of Class II and III personnel, now in progress, has been
oompleted.

For the time being, the central Hydrological Service at Ouagodougou
does not have sufficient buildings.

The ORSTOM sub-contract has been carried out satisfactorily.

The government has alwvays sent a sufficient number of students
to Hiamey.

Higor
Contributions

Bezsonnel

International personnel

The Niger national project started on 1 September 1975 when the
agrometeorological expert took up his duties. He vas assigned

to Niger until 31 December 1977. After that date, expert services
were provided by & new agrometeorological expert.

A sub-contract with ORSTOM was entered into for two years in order
to essist the national Service to overhaul the network and super-
vise trainees. This sub-contrzct has not been renewed.

National personnel

Originally, the national Depaxtment of lleteorology, which is direct
by a meteorological engineer (Class I) had in addition 3 Class II
engineers, 2 Class III and 46 Class IV. The main part of the metec
rological activiiies was entrusted to ASECNA; also, to enable the
national Meteo~ological Servica to carry out activities in the
productive secutor, all these staff were zssigned to the project.

A senior technical officer and a hydrological technical officer
were assigned to the project together with their supporting personn
(a driver and a typist).

Eellgvahips
The followving training progracome was sstablished for:
(1) agrometeorology

2 fellowships for 2 years (Class I)

5 fellowships for 2 years (Class II)

6 fellowships for 2 years (Class III)

1 Cfellowship for 6 months (instrurents).

(11) hydrolomy

1 fellowship for 2 yecrs
1 fellowship for 1 year

in order to dring the two officers up to Class II sand Class III
levels, respectively.

This training vas provided at the Centre in Niamey and abroad.
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Consultants

No provision was made {n the first projeoct document for visits
and missions by consultants.

Visits by personnel from the Centrs and WMD HQ

Details and the frequency of these visists are given in Annex II.

Equipment

In order to strengthen the facilities of the two Services concermed
in the project, equipment was received to a value of US $174,000,
vis.: meteorologicul and hydrological instruments, vehicles and
boats, a mini-computer, office equipment. It is to be noted
hoveve that the hydrological equipment and the two Land Rovers for
hydrology have not yet been made available to the national Service.
They are used for training at the Centre in Niamey, due to a lack
of didactic material. The Programme Co-ordinator has indicated
that the transfer will take place befor the rainy season. The
initial allocation was US $160,000.

Land_and buildings

In both caases, the two sections of the project have cocupled
provisional premises while awaiting the construction of new
buildings at costs amounting to 60,000,000 FCFA for meteorology
and to 15,250,000 FCFA for hydrology.

Fands regeived

The budget of the Meteorological Service whizh in 1975 was prac-
tically nothing resched 20,000,000 FCFA in 1978. The Hydrological
Service draws its counterpart budget from the total budget of the
Denartment of Agricultural Engineering. However the idea of the
Se:vice having its own budget in future is being studied. The
UNDP contribution to the two sections of the projeot, for the

same period amounts to US $417,616.

Results

Orgenization of Services

The sgrometeorologists are under the Ministry of Transport; the
two hydrologists are officially attached to the Department of
Agricultural Engineering of the Ministry for Rural Economy.

The orgunization of the two Services seems to go half-way to
neeting the objective. During the second part of the first
phase »f activities considerable attention should therefore be
given to this itenm,

Personnel, trained and being trsined
The following have been trained:

1 meteorological engineer (Class I)

2 asgrometeorologists (Class III)

3 hydrologists (Class III) (not yet integrated into
the Civil Sexrvice)


http:tical.l7

B.3

B.4

-35 -

(the technical officer (Class IV) has not been trained
to Class III level, but is nevertheless Head of the
Interin Service pending the return of the Class I
hydrologist).

The following are under training :

2 agrometeorologists (Class III)

1 hydrologist (Class I) (training to be completed by the
end of 1978)

1 <technioian for radar msintenance

For the moment there is a lack of candidates available for training,
in the country..

Meteorologioal and hydrological stations

The present synoptic network oorsists of 11 stations whioh are
operating normally, some of whioch are being equipped. Another
station is to'be set up at Magang for radiometry.

The climatological network has 17 stations, 3 of which are not yet
operational; 9 have already been strengthened by the prolect.

The rainfall network has 207 stations, very few of which are
ocperating satisfactorily. The only agrometeorological station
vwhich has besn set up is not yet in operation.

The Service proposes to become responsible for the agrometeorological
station set up at Diffa by the Commission for the Lake Chad Basin.

It also expects to set up, Jjointly with the AGRHYMET Centre, an
agroolimatic reference station at Niamey.

The firat expert left on 31 Deoember 1977 and his successor,
vho took up his duties on 20 Jamuary 1978, has installed pyra-
nometers at Agsdés, Tahoua,.Zindar and Tillabery.

Data from the principal stations reach Niamey by SSB. Certain
stations can start to send the data by telephone to synoptic
stations for transmission by radio to Riamey. Data will continue
to be collected and transmitted by mail. Regular calculations
for produoing a bulletin will be contimmed.

The hydrological network oonsists of 27 stations which are under
the control of the national Hydrologioal Service, in the western
Part of “the country,-while the remainder (dry valleys of iaradi,
Tahoua, Agadés, Diffa) are under the control of ORSTOM. The
Service has only one operational brigade instead of the thrae
for which provision is made in the first project doocument. The
netwvork is ready for operation (ORSTOM sub-contract).

Lepd_and buildings

The national Department of Meteorology can remain in the premises
it now occupies. These latter have been adapted to the needs

of the Servics. As regards hydrology, no solution has as yet been
found.
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3.5 Information disseminated and mamuals oublished

10~-day sgrometeorologioal bulletins heve been requested by
15 egrioculturel users, 14 neteorologists and there were
56 requests from various sources.

Various requests for- informstion have also been made to the
Climetological Service. The Eydrological Service publishes
regularly the Hydrological Yeerbecok for tha lNiddle lIiger and
supplies basio data on request. Other Yearbooks are published
by ORSTOI.

B.6 Plans - studies and committees

The second project document hes been prepazed.

The agrometeorological section proposes to strengthen the tele-
communication network, to set up the agroclimatological reference
station et Niamey together with the Centre, to oontinue 2nd develop
ecological monitoring, and lastly to devot itself to training obser=-
vers for egroneteorological stations.

Cn the hydrological side, it is proposed to form two other brigedes
from the gtaff at present under training thus enabling the country
to take on the management of the entire network., Efforts will also
continue to be mede to find funds for the comstruction of suitabdble
premises.

Mo Retionel Co-ordineting Committee has been formed.

C. Conclusions
(a) Agropeteorolocy

The AGRHYMET Programme has not obtained the results which had been
hoped for. The network has not been overheuled due to 2 lack of
qualified personnel to ensure the operation, checking and maintenance
of the climatological stations.

The agsignment of e new agrometeorological expert and the forthecoming
increese in nationcl staff will meke it possible to make up for lost
time.

The fi-st agrometeorological stations will be chkosen to be set up in
aress where food crops ere grown (millet, sorghum, and maige). Cards
for phenologicel observations, the size of a post-card have already
been printed and distributed to services and other bodies respon-
sidble for agronomicel research having their own meteorologicel
network,

(v) Zydrolosy
As in the case of agrometeorology, the absence of an infrastructure
and qualified personnel considerably hinders the rational operation
of the network. It will be necessary to await the sssignment of
personnel in order to start activities provided for in the Progzamme.

No arrangements have been made to contimme training for technicians
through the 1977/1979 period.

The ORSTOM sub-contraot has been carried out satisfactorily.
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Regiopsl gomponent

The Centre

The mission of the Regional Centre is as follows:

(a)
(v)
(o)

(a)

(o)

(£)

to train technicians and engineers in agrometeorology
and hydrolegy; '

to oo-ordinate the activities of the national and regional
components of the AGRHYMET Programme;

to collaboraty with all the cther national, regional and
international Services participating in the agricultural
development of the Sahelian countries which are members
of CILSS; :

to collect, analyse, process and collate, on a regional
scale; the agrometeorological and hydrological data provided
by the national networks;

to disgeminate appropriate advice on the meteorological
and hydrological situstion in the Sahel to national Services
particularly oriented towards agriculture and livestock

rearing;

to undertake applied research with a view to developing
new technologioal methods.

The immediate objectives of the project are as follows:

(a)

(v)

()

to train meteorologists and agrometeorologists (Classes II
and III). Class I meteorologists will also be trained
in collaboration with the university of the host country.
It is propesed to train 15 Class I meteorologists
3 from other French-speaking countries), 36 Class II
10 from other French-speaking oountries), 46 Class IIT
10 from other Frenck-speaking countries);

to train hydrologists at pre-university level. This training
is provided initially under s sub-contract with ORSTOM

who will provide the techniocal personnel required for

this task;

to co-ordinate and supervise the setting up and development
of the networks of the national Meteorological and
Hydrologicel Services and to provide advice to these
Services in the development of their activities in

processing data for dissemination to users.
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Contributions
fexsonpel

International gcrnonnol

The Co-ordinator of the AGRHYMET Programme took up his duties in
Niamey on 4 October 1975. Prior expert services vere provided
during 1975 amcunting to 9.9 man.months. These expert services
then inrreased to 37.1 man/months for 1976 and to 85 man/months
for 1977. As from 1 Jamuary 1978 the figure is expected to be
88 man/months.

On 31 March 1978 the staff of the Centre wvas as follovs:

Programme Co-ordinator

Deputy Co-ordinator and instructor in climatology
Principal BHydrologist

Hydrologist

Professor in general meteorology

Instructor in general meteorology

Instruotoxr in agrometeorclogy

Sxpert in electronic instruments

Associate Expert in sgrometeorology

Administrator

2 2 0 2 e

Locally recruited personnel
On 31 March, this staff was as follows:

1l Senior secretary

1l Typist

3 Drivers (1 for tractors)
5 Gardeners/Watchmen

As a result of a general increase in salaries vhich has taken
lace in Niger, it is feared that non-professional staff may leave
?loc:otariol, drivers, etc.) since this increase has not been
applied by UNDP. It is diffiocult to find qualified personnesl
looally; +tims, so far, it has not been possidle to recruit a
draughtsman. It took several Years to find a typist.

The CILSS Ministers have oalled for a Class I meteorologist from a
menber country to take up duties as Direotor of the Cantre in Niamey.
This Director will be responsidle for the local operation of the
Centre and particularly the menagement and supervision of all
contributions, either in the field of finance or of personnsl,

made by CILSS or its member countries. BSo far, this Director has
not taken up his duties.

Zellovships
Provision is made for 6 man/months of tellowships in 1978.

Consultants

On 31 December 1977 the total figure was 8.3 man/months)
in 1978, there is provision for 10 man/months.
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(v) External oontributions
The financial contributions by the following donors:
= United States Us$ 820,000
- Netherlands uUs$ 1,783,000
- URSO Uss$ 48,235

bave made it possible to oconstruct the buildings of the new
Regional Centre, viz.:

= the two satellite buildings descridbed above were taken over
in Ootober 1977

= the new Centre comprises two buildings at present under
construction:

- the firat, intended to house students, with an area of
800 m“, is divided into 5 residences, arranged radially and
each having 10 rooms, 4 showers, 4 WCs and a kitchenette
These residences converge on o commen mlti-Purpose room
(zeeting room, for atudy, ete);

= the other, with an ares of 2,200 n2 is intended for instruc-
tion, data-processing and applied reseerch. It is divided
into four parts:

- f‘:t for claassroons to acconodate 130 students
5 classrooms + 1 lecture-theetre)

- part for various servioces (offices, printing-press,
stores, data-processing, telecommnications, eto.)

-~ pert for documentation (librery, etc.)
- pert for leboratory (offices and workzoom)

Construction of this oomplex started on 1 June 1977. So far, the
vork-plan has leen adhered to, and it is expected thet the work will
be cocpleted by October 1978. At the moment, work on the living
quarters are nearest completion.

The entire site is fenced off (imoluding fields of crops and orchards)
preventing animals (particularly goats) from entering.

It should be adcded that funds have just been found for the cons-
truction of three huts for professors, research workers and
techkniolana staying temporarily at the Centre.

4.7 Jupds for operation and equipment (see details in Annex IV)
(s) UNDP and donors
On 31 Doocoenber 1977 the financial situstion was as follows:
- personnel 618,887 dollars spent
= wmub=-oontract 285,000 n "
- equipment 214,864 " "
- miscellanecus 58,333 " "

Total 1,177,084 dollars spent
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The cormitment for 1978 is:

- persomnel US$ 424,350
= fellowships gsg 4,950
= sub=contract Us$ 680,00C
= equipment usg 10,000
« piscellaneous Usg 30,000

-

Total US$ 549,300

() CILSS and _dvisory and Co-ordinating Committe

255 of the cost of operation ani salaries for Sahelian personnel
is provided by CILSS and 75 by the Advigory Committee. This
division of costs wes proposed at the second meoting of the
Executive Committee of the ACRHYMET Programme (Niamey, 19, 2C,
23 January 1978). It is quite understood ihat this proposal
pey be modified as and when the CILSS contributions are able to
absordb the operation of the Centre.

The contribution is made up as follows:

1976 : 4 »illion FCFA
1977 = 10 million FCFA
1978 : 26,899,000 FCFA, of which 21,799,000 for perso:nel
and 5,100,000 for eguipment and operation
1979 : the budgetary provisiorn is for 69,778,900 I'CIA.
This is increased by approximately 305} and comes
under two headings:
counterpart persozznel CILSS 32,522,900 FCFA
operction 37,256,00C ICFA
B. Results
B.1 Infrastructure_of the Centre

The work of constructing the future Regional Training Centre at
Niarey is progressing satisfactorily. The building intended for
ingtruction has been designed so that the part for eack element
of the programme (instruction, lehoratories for instruction and
researck, deta-processing, telecommunications) can be extended
if required. The aocommodation for 50 students, also vell
designed, is nearing oompletion. A special fund to ensure good
maintenance of these buildings is planned. The mission had
occasion to visit several new buildings which are deteriorating
due to lack of maintenance.

B.2 Iraining
(2) Agzometeorology

There are very close ties betvween the EAMAC (Tcole africaine de la
téorologie et de l'aviation ecivile) (African school of meteorology
and civil aviation) at Niamey and the Centre.
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The first year's training of agrometeorological technicians
(Class III) is undertaken in oommon.

The study programme for agrometeorologists (Classes II and IIT)

is laid dowm dy WMO; {1t is followed metioculously. Due to the
difference between seocondary and higher education in the African
countries, the Centre has had oconsiderable difficulty in assembl-
ing a group of students having the same general education
before training. Efforts are now being made, not to give ins-
truotion at the average. level, but to help each atudent to master
the subject-matter. So far, the small mumber of students has made
it possidle to give this individual attention.

The stress is on practical work and experience at the training

school but at present opportunities for thorough agronomical observa-
tions are limited because the faxrm which should serve for instruo-
tion has not yet been built. The building of this farm should de
speeded up in aa far as possible. Students only do one summer's

work in the field in their own country.

The teaching staff at the school oonform to the required terms of
reference laid down by WMO and have a good knowledge of the
Sshelian countries. However, it would seem that the university
atandard of the group as a wvhole is not up to that required by
the faculties. This is not a oriticiam, but rather s point

to be taken into oonsideration when extending Classes II and I
training programmes.

There is a lack of personnel in the agroncmioal field and in
agrometeorology. A head teacher gives about 300 hours of instruo-
tion per year to Class II and III students. About 1l days per
week are devoted to practical work. A second agronomist, an
asgooiate expert, gives 200 hours per year, ons part being
devoted to the protection of plant life. There seems to de too
mch theoretical work in proportion to practical work, to meet
the real needs of Class III agrometeorologists under training

at the school. It is possible that the WMO study programme needs
adjusting, taking into account the capabilities of the students
at present recruited for the school and the needs of the national
Meteorological Services.

French is not the mother-tongue of a certain mumber of the staff
teaching at the school. Consequently, the Centre should consider
the possibility of employing a scientific editor to supervise the
preparation of didactic material, to interpret oertain concepts
and seek examples which are suitably adapted to the African
environment. This editor would also be responaible for the
translation of texts, partioularly from English into French.

The university resources available at Niamey do not at present
allovw Class I training. It is probable that this situation will
continue for some time. The number of meteorologists in this claas
vho can be absorbed by the national Services during the next decade
will probably be reduced. Training of Class I meteorologists should
take place in Europe, the United States and Australia.
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Can we be certain that the Centrs is capable of training Class I
engineers having the same qualifications and coxpetence as might

be acquired in foreign institutions? A careful evaluation should
also be made regearding the wvalidity of the training of Class II
agrometeorologists at the Negional Centre. The use of the time
and of the competence of the teaching staff might be more effective
if they concentrated on training a larger mumber of Class III
teohnicians and on organizing special courses at the request of
the Executive Committes.

Hydrology
Training of senior technicians (Class III) takes place st the
Centre.

The work prograzme of the ORSTOM sub-contractor has been
established vithin the required time.

The mission has noticed that the periods of work last 1% hra. The
teachers give 1% -hour 1lectures with 3-hour bresks. The mission
considers that it ia difficult for students to concentrate for such
a long period. The question of whether 45-minute lectures with
15-nimite breaks might give better results, should be investigated.

The final ORSTOM report on the first course has not yet appearsd.
The tutor of the hydrological students over the past three years
has been in charge of ORSTOM. A change of tutor for each course
could be considered.

Regular meetings between the Co-ordinator and teachers facilitate
the management of the courses. It is to be expected however that
the end-of-year report will be more detailed in the analysis of
courses given, the timetable followed and also that a more detailed
evaluation will be included. This could greatly facilitate
deciding vhat changes should be made to improve the standard of the
courses. ’

The first training course (end of 1977) for senior technicians was
effected as planned. 12 studen.s atitended the course, 1l of vhom
obtained their diplomas as Class III hydrologists. The second
course is nov being held as planned. Again there are 12 students;
they will complete their studies at the end of 1979.

A third course is proposed for the period 1978-1980, one year in
advance of the timetable proposad in 1974.

The total number of hydrological studsnts is as had been arranged.
It should be mentioned hovever that the distribution of students
by countries is very irregular. Malj and Niger are not taking full
advantage of the possibilitias offered by the Centre.

The following table shows the number of hydrologists trained
to senior teohnician level at the Centre in Niamey from each
country:
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Course Course
1975 - 1977  1977.= 1978

Cape Verde - 2
Chad 3 2
Ganbin .

(o} (o}
Mauritania 2 2
Niger 2 0
Senegal 2, 2
Uppexr Volta 2 4
Elsevhere 1 0

= AGREYMET Programme not drawn up for the country
+ Training in English-speaking countries

* Lack of candidates

#* One of whom did not obtain the diploma

It has always been possible to make the basic level of studentsa
uniform (more courses in mathematics, less practical courses
for experienced teohnicians and the reverse for students
holding "3Saccalauréat

In general, a certain wveakness is to be found in the students
concerning gensral and applied physics subjects.

The courses of instruction for driving licences and svimming have
produced poor results. The distribution of time for (a) revision
of theory, (b) methodology, (c) tests, questioning and directed
work, (d) field work, (e) temporary attachment; was initially:

(a +b) :0,d, ¢ :1,1,1, 1.

During the instruction given for the second couvse, thers was a
tendency to increase directed work; <this is a good thing. Thus
the ohange in the name of the oourse (first course in applied
hydrology, second course in operational hydrology) also becomes
effective in the programme of work.

During the period November-ipril, the two expert hydrologists also
spend part of their time in editing training courses, in meking
studies and in planning national networks and also to assist in
services provided by the national Hydrological Services.

Provision should be made in future Years to intensify the training
of hydrologists, particularly at the Class IV level.

The distribution of teohnicisns trained or under training is as
follows:

(1)  Tecknicians in agriocultural meteorology (Class III)

- trained 8 (two of vhom have not
taken up their posts)
-~ under training 22 (two students defected

during the first year)
= training planned to take
place before 1980 36
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(a)

(i1) Technioians in hydrology (Class III)

= trained 12 (one without diploma)
= under trsining 12
« training planned to take

place defore 1980 29

At the end of the preparatory phase of the AGRHYMET Programme, the
trained staff should coxprise:

- agrometeorologists 66
- hydrologiocal technicians 32
Total 118
Cozordination

Regional component and national oomponents

The Sahel is a vast region and the centres of the national Meteoro-
logical Services extend over several thousand kilometres from Banjul
to N'Djamena. Co-ordination of the Programme from Kiamey (or from
any other place in the Sahel) is a difficult task. Travel between
the various countries is difficult. At the same time, the national
Meteorological Services are under different ninistries in each
country and operate under political, social and economic conditions
vhich vary from country to country. In view of these difficulties,
the degree of co-ordination wvhich has 80 far been ackieved is
remarkadble. Meetings bdetween WMO experts and ocunterpart staff,
asetings between the Directors of national Meteorological Services
and meetings of the Executive Committee of the Frogramme greatly
facilitate this co-ordination.

The Co-ordinator of the AGRHYMET Programme, in post at Kiamey, hoped
to visit each country at lesst twice per year; unfortunately he has
not been adle to kesep up such frequent visits. In the case of Chad,
this vas because there is no regular air service betveen Niamey and
N'Djamena and it takes more than 48 hours to make the journey by
road, with all the attendant hasards. In order to mitigate this
inconvenience, WMO has suthorised, though somevhat late, the use of
special flights. During these visits tc the variocus countries, the
Co-ordinator checks the sctivities of experts and makes many contacts
vith the users of the Programme in such a way as to ensure that
there is ver: olose collaboration and co-ordination. Very often the
Co-ordinator is accompanied by oms or two experts from the Centre.
Pollowing these missions, it is possidle to plan regional sctivities
in all fields.

Vhile travelling and staying in each of the Sahelian countiries,
Professors and intermational experts assist students to ocarry out
their practical training under grod conditions. In sddition they
do not fail to make contact with their colleagues respcnasidle for
agriocultursl development.
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In addition to the instruotion which they give for trsining at
Niamey, the twvo hydrologists share the sctivities of comsultant
for the national component. Thus, the chief hydrologist is
responsidle for Chad, Niger, Upper Volta and Mali (ocatchment area
of the Niger) vhile the other hydrologist is responsible for
Senegal, Mauritania, GCambia, Cape Verde Archipelago and Mali
(oatohment area of the Senegsal).

The two hydrologists at the Cantre often assist the Programme
Co-ordinator in this field. They shared visits to the various
oocuntries as per their areas of responsibility.

These visits, undertaken Vefore and during the rainy season, have
taken up almost all their time (period May-Ootober) and have enabled
them to participate in the operation of the network, supervise the
prectical work of the students and check the work of the GASTOM sub-
oontractors.

With the Sahel development organizations

The programmes of the Centrs give a list of 9 organiszations in the
Sahel and of 8 United Nations projects with yvhioh the Programme
Co~ordinator makes contacts. Exchanges are being arranged vith
most of the development bodies, by official or informal agreements.

An official ASECNA/AGREYMET agreement is under study.

There are close ties vwith all the international organisations. YAO
and ICRISAT, for example, have complementary objectives wvith the
Centre and this should facilitate the establishment of a programme
of co-operation betveen them.

The Regional Centre will have an important function: the developasnt
of information management capabilities. The Centre should assist the
national Meteorologioal Services in developing methods for the
collection, processing and storage of data and should then oo-ordinate
all these activities to estadblish a data bank,

Tolooo-lnniontion!

Setting up or strengthening links by 353 radio from aain synoptlo
and agrometsorological stations to Headquarters will be a first step
tovards improving the prooess of colleoting data on the national and
regional scales. The national Hesdquarters vill be oconnected to
Niamey and vill trunsamit a certain proportion of the data oolleoted
by the Centre.

In the end, the netwvork vill comprise a total of some 140 agrometeoro-
logical and synoptio statious (20 per oountry). Approximately 4
stations per oountry vill be oonnected during the next fev Yyears.

This pojeot Lias been sudbject to some delays of an administrative
pature even though funds had deen made available for the purchase

of equipment.
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Computer system

A powerful coaputer will de installed at the Centre in Nianey.
A ooaputer system equipped with two 128 X CPU units will be
ingtalled vith a vide range of peripherals. The premises in
which the computer will be installed has deen very well
designed for the Sahelian olimatio conditions. Acocess to the
room in wvhioh it is installed will bde limited. Most of the
work will be undertaken through terminals installed in adjacent
rooias. The ocomputer at the Centre will be managed by a systems
analyst/programmer (B.So. degrese level or higher) who will be
assisted by two other programmers at B.So. level and a break-
down mechanic trained in a factory. The first mini-computer
(memory 16 X) for the AGREYMET Programme will be inutalled at
the Centre to enable national personnel to be trained. Two
data entry teohnicians per oountry will be trained at the Centre.
Later, a meteorologist or hydrologist from each country will bde
trained in the use of the computer.

The Regionsl Centre will provide most of the computer programmes
for national Meteorologioal Services. A store of spare parts
will be continuously maintained at Niamey. The techmnioian
responsible for maintenance will provide assistance to national
Services on request.

It i=s proposed that the staff in oharge of national Services will
arrange for their computers to be used for quality ocontrol and to
organize and estadblish data files, as well as to oarry out work
and analyses of an everyday nature. The national Services will
at first be responsibdle for developing the storage of sll data
recently collected. At the same time, efforts will be made to
extract all useful information from the 0ld files of the wvarious
organizations. Thus the archives will oconaist of both recent and
old data.

Certain countries have already started to process old data, at
the level of the Centre, however, this task is starting only
slovly. The arrival of the computers and the use of time
suggested for hydrologists during the seocond period of the first
phase could facilitate this sctivity in the near future.

It vill only de possible to prepare short-term forecasts at the
end cf the first phase.

A mini-computer with ocspetent staff oan constitute a "national
resource” of oonsideradle value and should de used to the utmost
to support agrometeorvlogioal and hydrologiocal analyses and
research work; in addition, efforts should de made to increase
the degree of competence in programming at the national level so
that increased use can dbe made of computers. The time available
after routine taaks have dbeen completed should be used for pro-
oessing other data, particularly data relating to agricultursl
developsent.
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A mission for the retrieval of meteorological and agrometeoro-
logical dats, accummlated in services other than the Meteorological
Service has been undertaken in Senegal by s meteorologist from
Uccle (Belgium). The data so collected have been transferred to
miorofilns. They will be transferred to magnetic tapes at Uccle
and made available to the national Service and to the AGREYMET
Centre.

With regard to hydrologicsl information, in particular that
collected by CRSTOM during the last thirty years, it will bde
collected at the AGRHYMET Centre and put on magnetic tapes.

New technology_ through research

The long-term objective of the AGRHYMET Programme is to increzse
the agricultural production of the Sahel. 4ll the components of
the project should tend to this objective. As from the next
phases 2 and 7, agrometeorological research should play an
important roles.

A1l the nationel programmes provide for the development of

certain experimental installations. Some of the national meteo~
rological centres are situated on sufficiently large pieces of

land for field tests to be undertaken. Many new egrometeorological
stations will be set up at existing experimental sgricultursal
statiors, The resezrch to be undertaken at the national level will
necesserily be of a simple, practical and applied nature.

The Regional Centre has a vast estate (70 hza.). This land will
provide excellent opportunities for training students end for
carrying out ecological and biometeorological reseerch, Further=-
more, the building of the Centre will have sufficient space for
the developzent of basic (more fundemental) research laboratories,
if required.

It is well understood that the teeching steff at the Training
Cenitre in Niamey will devote some of its time to applied reseexck.

While awaiting the right moment for further development of the
research side, there is very olose co-operation and co-ordination
between the AGRHYMET Programme and all the reseexrch organizations
in the Sahel. The Co-ordinstor is, moreover, a member of the Sahel
Institute Consultative Committee.

Dissemination of information to users
A printed manual for agrometeorological observers has been prepared
by the Centre. It is well adapted for the purpose.

At the present time, the Services provide rav climatological data
regularly vhiclh are used and interpreted by the users themselves.
In the future, the Centre will provide more detailed informetion
which will be zvailable for the use of those responsible for
development. It is essential to test the ralidity of data before
naking thsm available to rural users.
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The Centre will assist in the definitions, specifications and
standardisation of varioues types of climatologicel and agrometeo-
rological dats obtained by the national components.

A sociological and anthropologicel study to determine the best
vays of presenting informetion, so that it can be used by farmers,
wes oarried out in Niger and Upper Volta. This kind of study
should also be undertaken in the other CILSS countries in order
to facilitate the disseminatior of data later on,

Conclusions

(a) Rersgnnel

There have been delays of up to one year in the arrival of most

of the experts, instructors and teachers. - However, thanks to the
collaborstion with EAMAC and thanks to the ORSTOM sub-contract, the
training oourses were able to start as planned.

The nission regrets that the post of Director is so far vacant.

(v) Land and buildings

The mission noted with very great satisfaction the large contribu-
tion made by Niger, which enabled the activities of the Centre to
start and develop quickly.

The mission is also very apprecietive of the very considerable
contribution mede by donor countries for the construction of the
buildings and development of the land.

The ecological site has been judiciously chosen: the range of
s0ils representative of the Sahel is present there; <the proximity
of the river, the presence of fields where fooid crops ere grown
and of orchards will certuinly make it possible to carry out 2
whole series of agrometeorological and hydrological experiments
which will contribute to the practical training of students of all
categories. It will also be poasidble to carry out research on the
basis of these experiments. Every precaution Las been taken to
ensure that this unique site is protected.

Construction of the buildings and annexes is well on the way to
completion. Deliveries will probably take place on time. It will
thus be possidle to start ingtruction in these permanent premises

in November next. The whole complex of buildings is well designed

and the amenities of the premiges are functional. Extensions will

be possible at a low cost. There is also provision for the construc-
tion of three living quarters close to the premises for instruction
end research, to accommodate professors and scientists passing through.

(o) Iraining

The mission notes vith regret that the two fellowships for training
tvo counterpert instructors have not yet been granted due to lack
of candidates
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The mission strongly recommends the adoption of the deoision
of the Executive Committee to recruit, at regular intervals,
for training to senior Class III level, competent senior Class
IV staff to be seleoted DY internal oompetition.

In aluost all cases, applications for posts in agrometeorology
in the 1977/1979 year vers submitted too late.

(1) in sgrometeorology

Training of Claas III technicians is taking place in
acoordance with the provisions of the project document.
However, training of engineers is not following the
proposed plan due tc. a lack of candidates of the
required level.

The syllabus of studies, agreed by the Executive
Committee and drawn up in accordance with the WMO
directives is being adhered to but the number of
teachers has to be increased in the subjeot of agro-
meteorology. The gensral level of instruction of
students called upon to take the courses for works
engineers or for senior technicians is not usually
uniform. Some of them seem to have difficulty in
assimilating the courses.

It seems that it will be difficult to train Class I
engineers in the immediate future, in view of the
linited number of candidates and of teachers of the
required level.

Assuming that the setting up of an operstional agro-
mateorological network is a matter of urgency, it
would perhaps be desirable to strengthen to the
nmaximmm extent the training of Class II technicians,
even if that should necesasitate a reduction in the
frequenocy of couvrses for Class II works engingers.

The mission notes with satisfaction the close collabo-
ration between the AGRHYMET Programme and EAMAC in the
field of training agromstecrological technicians.

(i1) in hydrolo

Training of senior technicians is taking place in
accordanoce with the provisions of the project document.

The syllabuses for oourses in hydrology at senior
techniocian level, although sound, have not yet bdeen
completely adapted to the needs of the countries.

The number of teachers is sufficient for the moment.

It seems that it will be difficult to txain engineers
in hydrology in the immediate future in view of the
limited number of candidates and of teschers of the
required level.

OBSTOM has carried out satisfactorily the tasks
entrusted to it under the sudb-contract.

The mission notes with satisfacticn that arrangements
have been made for oontimmous training of hydrologists
at the AGRHYMET Centre while the valued activities of
ORSTOM gradually decrease.



http:IQ"droloc1.tl
http:oompl.t.17
http:t.ohDio1&D.11
http:1l8U&l.l1
http:eng1De.ra
http:prOY1.10

-5 -

(a) Cozopdination

There is excellent co-crdination between the regional project and
the national projects, in spite of the size of the Sahelian region
and the difficulties of links, communications and transport,
particularly with Chad.

The mission views favourably the half-yearly meetings of all the
experts of national projects and of the Centxe.

Co=ordination and supervision of the setting up and development
of the agrometeorologioal network has been olosely followed by
ths Co-ordinator, acting in his capacity of agromesteorological
expert.

‘The expert personnel and the national personnel oonstitute a good
mlti-disciplinary and inter-disoiplinary team whose entire
activities are oriented towards implementation of the Programme.

The hydrologists assigned to the Centre, in addition to carrying
out their planned progrsmme of work, have already begun to
implement many of the recommendations which the mission is called
upon to formulate.

(o) Zelecommnications

Delays of an administrative nature have occurred in the delivery
of equipment, whereas the necessary funds for purchase have been
made available in good time.

(£) Dataprogessing

The system of computers planned will probably not initially bde
used full time for the analysis of agrometeorological and hydro-
logical data, and oould be used by other national or regicnsl
services, in particular for research and studies relating tc the
objectives of the Prograxme.

The computers shortly to be installed at the Centrs could be used
for processing past data collected by the Programme from
ASECNA and ORSTOM.

() Dissemination of data

Digsemination of data by the Centre has not yet started. However,

it is to be hoped that with the installation of the telecommunications
system and ths arrival of the computers, and after the operational
and maintenance technioians have been trained, this aotivity which is
essential for the seoond phase of the project, will commence towards
the end of the preparatory phase as planned in the project document.

Meanwhile, a considerable mumber of technical publications has
already been issued by the Centre,

(h) Consultants
The missions provided for in the project document have not all been
effected. It should nevertheless be noted that the principal donor

countries have financed several missions and that, in this way, the
expertise has been available.
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(1) Reyelopment of ngcy_technologies

The position ol iiic Jentire vwith its 70 he. of land could malke (¢

& “emnTinnbly good cite for experizental worlis Laboratories have
clready been planned fo= 2ll the diccinlinos involved in cgro-
neteorology and nydrology. 4 tiie scoe tiae, the proxioity of the
University shoulcd nale 1i¢ posaitle %0 ci'renge profitable exzchangesn
on a permanent bacis at the teecker anc siudert level. Thus, the
oission ithial:ic that this activity vhici is expected to start towords
the end of the preperatory phkase, could enter the operational phase
in due coursao.

Tuture outlook - Cbjectives

The importance of agriculture and livesiook reering in the Sahelisn
countriec arlies it necessery taeat the dissemineticn of climetological informa-
tion be oriented towards ihe effects of weather and climate on plant and aninmal
production, i.e. by definition toverds ggrometeorology. irti.ermore, cere must
bc taken to ensure thot ell the work involved in development doerc not accentuele
the ecological imbalance viich exiczts in the Sahellan region. Iverything must
be done to protect the environmernt and hence tie need 4o ensure rationrcl
menagenent of the nctural and agriculdural environnmens.

(2]
\n

In the field ol genex:zl cgronomy and plant production, an anelysis of
the requesis forrulated by ccuntries end ¢ siudy of the cttitudes of the major
internetionel scientific centres lezd us to regaxrd the following as having
priority:

= weter supply for plants and water control;

= dynanics of oxgenic motter in the s0il and
egrosystens;

- conservation of genetic resouroes;
- plant protection.

The mcin objective of the AGREYIMET Programme is to make {nformatior,
assential for this develcpment, available to member countries of CILSC,

2.5.1 Dipsgminetion of agrometeorologicel and hydrologicel info-mstion

It is quite ce-tain that the informa‘ion end varnings dissenminated
by the Regional Centre ancd the national Centres will result in a better harmoni-
zation between agricultural activities and the sctual rainfall (soving times,
c>op protection, congservction of harvests, etc.). t 4:e same time forecasts
of yield will be prepared regulcrly urder the Global Information and Tarly
Verning System for Food and ‘Zgriculture (GIT/S) organized by PAO in colladboration
with WMO. Implementation of CIZVG, whioch was crested by the ‘orld Tood Conference
(Resolution XVI), is the subject of collaboration between the FAO and WMD Secre-
¢arictas. The forecasts of yield will be communicated to the authorities
concernec.

Befors disseminating agrometeorological and hydroliogloal informetiorn
applying to rural conditione, it is approprinte to Zind solutions to the prodblems
relating to the collection, processing and transoiccion of the data.
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national Sexvioes. It is also necessary that these activities should be
ooordinated vith adequate guidanoe for farmers by the agrioultursl services
and with an appropriate orientation of agronomiocal research.

Until the end of this preparatory phase and probably during
the first yoars of the pre-operational phase, the main task of the AGHYMET
Programme will be to train national technicians capable of:

~ o00llecting data;

« ohecking data;

~ processing data;

~ analyzing and interpreting data.

4 few rules should be laid down in order to accomplish this
effeotively:

= training should be continmous and should not end on
leaving the Centre and when diplomas have been awarded;

= for practical reasons, training as a whole should be
provided by institutions;

= training should aim at maintaining a good balance between the
various categories of personuel working under the Progranmme;

= particular importance should be placed cn the training of
field staff at any level and in any specialized subject;

« at the higheat levels of organization, group seminars
consisting of many trainees of various levels and iimited to
general discussions on many subject, should be arranged;

= training for technicians should be given in classes which are
limited in size and should be limited to well-defined subjects
and accompanied by practical demonstrations in the field.

Under the WMC/PAO agreements, provision is made for a general
agronomical expert having a good knowledge of the Sahel and of tropical
dry ocrops to be assigned shorily. He will mainly be responsible for
training technioians at tis Centre in Niamey. Later on he will be able
to take part in co-ordiasting programmes concerning sgronomical research
in the Sahelian cocuntries.

It is alsy very desirable that agronomical and ecological
instrustion should be developed to & much greater extent, thus facilitating
the integration of the AGRHYMENT Programme into those bodies, organizations,
socisties and nsicional services responsible for development. It would
theresove be Lecessary to arrange specialised courses in agronomy (pedology,
plant' improvement, plant protectiom, eto.) and lectures on the environment
vhioh would be given by consultants.

Be RECOMMENDATIONRS

During its viasits to the member countries of CILSS and following
discussions with responsible staff of the AGRHYMET Programme and the various
users of this Programme, the mission considers that the AGRHYMET Prograzme
has effectively started and that the preparatory phase should be oompleted
within the planned time scale, in view of the oontributions oontained in the
UNDP/WHO/Governments project documents for the period 1978 to 1981. '
However, certain difficulties have been encountered by the ocountries in
partionlar in ensuring:
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= recruitment for training technicians, agrometeorologioal
observers and assistant hydrologists;

= integration of new national personnel of all categories into
the Civil Servioce;

= regular and effective allocation of funds for operation,
necessary to oarry on the agrometecrological and hydrological
work.

These oonsiderations lead the mission to formulate the following
genersl recommendations, which apply to all member countries of CILSS:

(a) to incrsase, as soon as possible, the staffs of technicians,
agrometeorological observers asnd assistant hydrologists; :

(b) to incresse the number of candidates capable of following
the technician training in all the fields (agrometeorological
meteorological and data~-processing) at the Regional Centre
in Nianey;

(o) to use to the maximum extent the national institutions or
other dodies already in existence such as schools for
agriculture, livestock rearing, water supplies and forestry,
in order to train <the observers and assistant hydrologists.
These infrastructures should, if ncessary, be strengthened
to provide agrometeorological and hydrological instruction.
Through this solution it sould be possible:

= to train, quickly, Class IV personnel at the general level of
BEPC, versatile and readily ocapable of taking part in the
managenent of agrometeorological and hydrological stations.
Thel r integration into the Civil Service would probably be
easier since thers is now a sonior staff of works lesders
or assistant technicians;

= to make the main users more aware of the AGREYMET Programme,
i.e. the national services for agriculture, livestock rearing,
water supplies and forestry, agriocultural engineering, etc.

= to use the experts of the AGRHYMET Regional Centre in Niamey,
vhose ctaff would be increased for this purpose. This group of
teachers would be available to give courses and for practical
work in the national schools, in other inatitutions or in the
field;

= ensure, as soon as possible, the utisfldtow_opmtion‘ of the
agroneteorological and hydrological networks.
The mission also recommends that:

(a) a1l personnel be quickly integrated into the Civil Service as soor
as they are trained, in oxrder that they may play an effective
part in achieving the objectives of the Programme;

(b) funds necessary for operation be allocated regularly and
and effectively, particularly those for allowances payable
to field ataff;

(o) ocollaboration with ASECKA services be further strengthened.
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Lastly, the mission strongly supports the setting up of machinery for
co=-ordination between the national Meteorological Service, the services

for olimatology, agrometeorology, hydrology and the users services, as
provided for in the project domments, in order tc enable the AGRHYMET
Programae to achieve its objectives fully. To conclude, the mission has
examined the documents prepared vith a viev to the preparatory phase being
pursued and notes with satisfaotion that aspects wvhich were matters for
concern have been given special attention in these documents. The mission
is very pleased about this and recommsnds that the activities of ths project
be pursusd in ascordance with the said documents. However, the mission makes
the following special recommendations and suggestiois with a view to the
anticipated results being achieved.

3.1 FNational components
J.1.1 Chad
J.1l.1.1 Suggestions and recommsndations
(s) Suggestions
Bvjldings:

Two solutions are suggested for the Centre of the national
Mesteorological Service:

= permanent allocation of the building loaned provisionally by
ASECNA. Restoration and fitting out could be carried out
quickly, using the sum of US . 50,000 allowed for construction
work. This solution would provide rapid communication between
the national Meteorological Service and the ASECNA Telecom-
munications Centre situated within the precincts of N'Djamena
airport; .

= ASECNA quickly taking up the land offered to it in oxrder to
construct a nev building. This solution would obviously be
mors costly and would delay the permanent installation of the
sexrvices of the national Meteorological Service.

(v) Begommendations

The mission recommends that implementaticn of the project be
continued--in-accordance with_the project document. Furthermore,
the mission makes the following special recommendations:

(1) Meteorology and agrometeoroloey

The setting up of climatological and agrometeorological
stations should be undertaken with regard to the needs of
agrioultural development. The choice of sites will be made
in consultation with the user services (agriculture, live-
stock rearing, forestry, etc.)

The arrival of the associate expert agrometeorologist should
be deferred until the mini-computer has been installed-

Becruitment of qualified national personnel is absolutely
necessary, as a matter of extreme urgency, for the continuous
operation and oontrol of the stations. This condition should
be fulfilled befors proceeding to further installations.
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3.1.2
3.1.2.1
(a)

(v)

(1)

Mali
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The network should not be too extensive, so that there
can te better liaison, rapid and frequent checks and
batter maintenance of the installations.

The setting up of instruments requiring careful maintenance
(such assalarimeters, recorders and integrators) at stations
vhich arxe difficult to reach is not recommended for the
immediate future.

Bydrology
The customary assistance of the ORSTOM hydrological services

until 1 January 1979 for setting up and training in the field
of two new brigades under the national Bydrological Service.

The immediate assignment (befors the 1978 rsiny season) of
an associate expert who will take part in local training of
driver-mechanics and assistant hydrologists during at least
one rainy season.

The construction of offices, stores and small workshops for
the brigades of the sub-sectors at Moundou; Sarh and Abéché,
as soon as possible (plans available).

Five hydrological brigades should be operational towards

the end of 19681l: orders for, and delivery of material to equip
them will take place as and when technicians, assistant
hydrologists and driver-mechanics are assigned.

Praining in applied hydrology of a hydraulics engineer or
agricultural engineer, in order to provide the Service with
with a section for operntional hydrology and also an office
for development by about 1981,

§g§§-ltionl and rncommmgdstions

§3§g!ltionl

The mission suggests ‘hat the national Meteorological Service and the
Hydrological Servicz be amalgamated in order to facilitate implementa~

tion

of the AGRUYVNET Programme.

Recommendations

(1)

Agrometeorology

With regard to agrometeorology, the mission recommends that
the projeot be carried on in sccordance with the project
document. The mission further recommends:

= that the possibility of not renewing a contract for an
expext in agrometeorology but, instead, providing for
the services of consultants, be studied;

= very close collaboration between the services of the
national Meteorological Services and those of the
Hydrologioal Service;

= speedier delivery of materisl ordered and if possible its
transport on a routine basis by air in view of the geographical
situation in Mali;
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= additional training in agrometeorology for Class III and
IV personnel, which oould be undertaken at Sotuba vhere
thers is an operatiocnal agrometeoroclogical station;

= in the oase of engineers from Mali, their specialization
should be widened by training st Ameriocan, Canadian or
Lnﬁ:num universities, vhere there is an agrometeorological
syllabdus; ,

= more frequent inspeotion of the network; this oould be
undexrtaken by one or two mobile teans;

= establishment of an experimental programme relating to
agriocultural techniques in relation to olimate (wind breaks,
cover orops, etc.); this programme to be established after
consultation with the Fational Committee for Agronomiocal
R:a:u'ch would be oarried out at operational agrometeorological
stations;

- entablishing a mobile workshop for the maintenance of
naterial allooated to the AGRHYMET Services, in view of
transport difficulties and the great distances to certain
stations in Mali;

« the construction as soon as possible of:

a) the building with an area of 600 nz, plans for which
have already been drawn up and proposed in 1977;

b) 4 stores for the setting up of 4 agro-climatological
stations.

(41) Bydrolosy
ds regards hydrology the mission recoxmends:
= ‘the preparstion and adoption of a detailed work jpian;

= that, for ths moment, only spare parts necessary for
overhauling the material and vehicles aoquired under the
AGREYMET Programme and other previous projects be oxdered;

= that a consultant, vhose tasks will be defined during
implementation of the project, be placed at the disposal of
Mali.

(111) Delecommunications

The mission recommends:

- paking an inventory of all telecommuniocation facilities now
available;

~ repairing radio transaitting/receiving stations;

= ¢stablishing an operational ocommunications network between the
Centre of the national Meteorological Service, ASECNA and, the
ciimatological and agrometeorolcgiocal stations;
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= overhssuling the transmitter/receivers (transceivers) making

the bLest use of the faoilities existing in the national
Heteorologioal Service, ASECHNA and the Hydrologiocal Servioce.

Sepege]
m-tionr and recommendations

Suggestions

The mnission suggests that personnel already trained in agrometeorology
be employed in an effective fashion in their own disoipling,

Recomnendations

The mission recommends that the project be ocontinued in acoordance
with the projeot doocument. The mission further recommends:

(1) Agrometeorslogy

- training as soon as possidble of: two Class I agrometeorclogists
who will be essential for the ocontinuance of the Programme
during the ooming years and for supervision of works engineers
and teohnioians, trained or at present being trained at the
Centre in Nianmey:; versatile observers, i.e. having had
training in meteoroclogy and agronomy, in orxder to increase
the number of agrometeorological stations;

= facilitating and speeding up the integration of trained
personnel into the Civil Servioe;

« increasing the allocation of funds for operation, in partioular
to facilitate the inspection of stations and improve maintenance
of the network. This network should be kept in perfect
condition to meet the required needs;

« speeding up the processes of ocollection, analysis and
dissenmination of data.

(11) Brarology
The nmission recommends:

- assignment of a hydrologist for the final period of the first
phase of the Programme; he will preferably have experience in the
hydrology of estuaries affected by tides;

= supplying, as soon as possible, the spare parts necessary for
replacenent and the overhaul of all the equipment delivered
under the project;

= ordering and delivering nev equipment as and vhen the technical
staffs inocrease;

= wvaiting until the seoond phase of the Programme to train
engineers in applied hydrology, in viev of
the number of bodies and sooieties working in this disoipline
in Senegnl;

- making freely available funds already alloocated for the
operation of the Servioces;
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speeding up the assignment and training of (Class IV)
assistant hydrologists in the field.

3.1.4  The Gaabis

3.1¢4.1 Recommendations

The aisaion reconmends that implementation of the project be continued
in acocordance vith the project document, The mission further recommends:

(1) Agzometeoroloey
« seeking and recruiting national engineers and technicians in

order to give them an essentially sgrometeorological training
vhich is well suited to the country; '

= e¢stablishing a short- and medium-term agrometeorological
experinmental programme and laying down the phenological and
meteorological obssrvations to be made at the principal stations
in the country. Such a programme would also serve to deteraine
the number and category of meteorologists to be recruited to
ree* the needs.

(11) Bydrology

- recruiting and training engineers in agricultural hydrmulice
or sgricultural engineering with specialization in applied
hydrology, depending on present and foreseeable needs;

-~ recruiting and assigning an associate expert during the
the coning years in order to meet, for the moment, the
needs for hydrological studies to be undertaken within the
dinistry of Agriculture and [atural Resources.

3.105 s ét -L_l

J3¢1e5.1 Suggestions and reconmenitions

(a) Suggeations

The mission suggests, that befors the end of this year, a Service be set
up incorporating both aeteorology and hydrology under the same ministry,
in order to ensure better co-operation between the activitiss of
sgriculturul developmant and those of agrometeorology and hydrology.

(b) Recoomendations

The =iasicn cecomzernds that {mplementation of the project be continued
in accoriance with the second project documents. The mission further
recounends:

(1) Asroneteoroloer

- tralning asTozeteorological obesrvers through the instruction
s.-7en at tha Nntional School of Agriculture, Livestock Rearing
and Porect-y at Raedi)

= increesing the nusber of Class IIand III personnel
to be trained at the Centrs in Kiamey;

- not setting up nev oclimatological or agrometeorologioal stations
before having the qualified personnel to ensure operation and
caintenance;
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establishing closer collaboration between the ASECNA
Msteorological Service and those of agricultural development,
vhile awaiting the setting up of the National Meteorological
Servioe;

endeavouring to find the necessary funds for the construction
of a building to house all the agrometeorological and
hydrological servioces and improving the present living
accommodation.

(11) Bydrology

sending one of the associate experts planned for 'the Centre,
to Kaedi during the rainy season with a view to carrying out
hydrological studies on the right bank of the river Senegsl
and in the region of the Gorgols.

mission also recommends that a workshop be fitted out for the
pair of all material and vehicles placed at the disposal of ‘e

project.

Repair and maintenance of this equipment, which has to

stand up to heavy wear and tear, is a matter of urgenoy.

Tpper Yolta

Recommendations

The mission recommends that the project be continued in scoordance
with the project dooument. The mission further recommends:

(1) Apometeorglosy

undertaking training of multi-purpose observers in order to
operste the agrometeorologiocal network to the best advantage;

- progressively converting the climatological stations to

agrometeorological stations;

entrusting the management of stations to technicians whoce
pain tasks will be to ensure the regularity of the data and
the maintenance of the equipment; these technicians will be
assisted by observers;

increasing the number of specifio data which can be used

directly by the naticnal Servioes and the orgsnizations,

projects or bodies responsible for the development of the
country;

studying vhether the rainfall network has not exceeded its
optimum deusmity.

(11) RBydrology

from =1d-1979, aseigning to the projeot a WMO expert in
applied hydrology rather than an operstional hydrologist,
in order to assist HER in the use and interpretation of all
the data already available;

also finding the necessary funds for the constrnotion of the
buildings for the Hydrological Service.
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3.1.7 Rigex

3.1.7.1 BRecommendations

The mission recommends that implementation of the project be continued
in aocoordance with the projeot document. The mission further
reocommends:

(1) Agzometeorolosy

= setting up, as soon as possidble, 3 or 4 agrometeorologicsal
stations, depending on the degree of urgency laid down in
the down in the plan for the development of the country, anl
snsuring that they are operating in a satisfactory manner;
these stations would be managed by 2 or 3 multi-purpose
observers vho would have to be trained;

- endeavouring to find national candidates in order to follow the
training prograzmme laid down in the project document.

(41) Bydrology

= speeding up inte¢gration of the nev technicians int> the Civil
Service;

- endeavouring to f£ind nationalcandidates to coniiius the
training programme laid down in the project documents;

- eongeging an expert in operational hydrology having wide
experience of the mansgement of a EBydrological Service
sxtending over at least two consecutive years, in oxder to
assist in the setting up of an efficient national Service.
The arrival of the expert would preferabdbly coincide with
the return of the Chief of the Service to the country;

= staggering the delivery of material to coincide with the return
of the senior technician students, and only after the Niger
oountexpart has placed a satisfactory store at the disposal
of the hydrologis

5.2 Regional component
3¢2.1  The Centre
3.2.1.1 Recommendations

In viev of the results obtained in so short a time and of the efforts
vhioch have been made by the Governments of Niger and the donor countries, the
aission recommends that the regional project of the AGRHYMET Programme be
oontinued as described inthe project document. Neverthsless, an analysis
of these results leads the mission to make the following special recommends:ions:

(a) Personnel

The mission reocomssends:

= assignment, at soon as possidle, of the Director of the Centre and
recruiting of counterpart personnel to be assigned to the Centre;

= asiignment of additional experts as descrided in the following
paragraphs,
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(b)  Lend and buildings
The aission recommends:

= oreating immediately a special fund, to be credited eaci year
with the equivalent of 2% of the value of the buildings. This
amount, intended entirely for the maintenance of thasse
buildings. would be managed by a conpotout body ("trust fund®
for example);

= developing, as soon as possible, the land and infrastructures
t0o be used for duonltntion purposes and for the practiosl work
of the students;

= engaging for this development the nrviou of a pedologist, a
oconsultant having vide experience in hydro-agrisultural development
techniques in a scmi-arid zone and an asscciate expert: to supervise
the works.

(o) Training
The mission recommends that the Centre should:

~ take part in the training of multi-purpose obrervers and assistant
hydrologists by sending teachers assigned to the Centre on mission
to any of the member countries of CILSS requesting this;

= ptudy the possibility of arranging short courses in agronomy for the
neteorologists and hydrologists of the countries;

= arrange, as soon as possible, training for two oountorpl.rt instructors,
as provided for in the project document;

= give practioal instruction in data-processing and programming to
engineers and techniocians in order that they may be able to use the
comptters;

= ensure that students' spplications are submitted as soon as possible
80 that ocourses can start on the appointed dates;

« study ths possibility of adapting the period of study within the year
to the requirements of instruction;

- endeavour to find funds for the services of consultant teachers;

- endeavour to find funds for fellowships in oxrder that training may be
carried on continuously;

- provide the services of a scientific editor to translate and
edit scientific and didactic material, paying special attention
to adapting certain concepts and certain examples to African
conditions.

(1) In_sgromsteorology

- press, to the maximum extent, for the training of technicians
until the end of the first phase;

= postpone the training of Class I engineers at the Centre in
Niamey to the second phase of the Programme; meanwvhile,
possibilities for their training abroad should coatinue to
be sought;

- assign the agronomist, for wvhich provision is made, and
reoruit a highly-qualified agrometeorologist, both of

vhoa will be employed full-time for instruction end applied
research.
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(44) In hydrology

oontinuously adapt the syllabuses for trsining in
hydrology to the needs 6f the countries;

continus the training of senior hydrological technicians,
using the servioes of ORSTOM and of the experts already
assigned, or to bs assigned, to the Centre and in the
countries;

continue the training of engineers abroad;

retain the full-time hydrologist of the Centre with a view
to training Class III and IV hydrologists. He will be
assisted by an associate expert who will deal with
directed work and practical work. The same associate
expert could also undertake missions to the Sahelian
oountries to carry out other work, depending on how
urgent the work is;

towards the end of 1979, assign an additional hydrologist
to teach at the Centre;

expand the courses in general and applied physics, with
more appropriate didactic material if possible;

increase the amount of directed work, at the same time
decreasing the number of theoretical revision

courses in the field acoustics, etc., and also, if
necessary, decreasing the amount of practical work,
while students are staying at the Centre;

take more advantage of training in the field, by
providing the support of hydrological experts or
associate experts or by any other effective means;

" study the possibility of giving a coefficient of 2

for the two practical training courses and a coefficient
of 1 for the final examination;

promote studies on the hydrology of deserts and the
Sahel in order to be in a better position to provide for
the needs of the countries.

(d) Co-ordination

The mnission rescommends:

continuing with EAMAC and seeking wider collaborstion with
ASECKFA; also pursuing and intensifying collaboration with all
the national services and international or regional organiza~
tions responsible for rural development in the Sshelian region;

snsuring close co-operation between the AGREYMET Programme and
the programme for the proteotion of plants in the member
countries of CILSS, in particular with the research and
development component of the integrated fight;

providing for the oontinuing assignment of the principal
hydrologist, ho will start or continue the following activities:
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(1) assistance in co-ordination as regards hydrology
and applied hydrology with development sooieties
and planning offices, eto. in the CILSS countries
(oMvs, CIEE, RNC, CBLT, eto.)

(11) coutinucusly monitoring the uniformity and optimum
density cf the hydrological networks of the
countries;

(11i) monitoring the use made of data available for
development projects or applied hydrological
researoh;

(iv) development of hydrological laboratories for
training and applied research at the Centre;

(v) taking part in the supervision of practical training;

(vi) assistance, as far as possible, to the directed and
practioal work of hydrological students;

(vii) intensifying co-ordination and oollaboration
between the AGRHYMET Programme and the inter-national
and national organizations and bodies responsible
for research and the exploitation of ground=-
wvater in the ccuntries.

Teleocommunications

The mission recommends:

= strengthening as soon as possible the existing telecommunication
network and onsuring that it is operating in a satisfactory
manner.

Data-processing

The aission r'coumoﬁds:

« using the oomputers of both the national and regional componenta
in the best interests of the development of the countriea.
Each country should have a team capable of proocessing various
types of data;

Dissenination of data

The mission recommends:

= to standardize thes presentation of data intended for various
users in all the Sahelian countries. This task ocould be
entrusted to the Regional Centre.

Development of new tochnologgos

The mission recommends:

= that the Centre, in consultation with the Sahel Institute
and other interested bodies, should define the medium- and
long-term programme of applied research in agrometeorology;
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that the Centre should participate in the co-ordination
of applied research in agrometeorology in CILSS member countries;

that the needs of this programme be considered vhen recruiting
tho future staff of the Centrs;

that co-ordinated planning in this field of entrusted to ome
or more persons for this task.

1) Deliveries of equipment

naking provision for the bdudgets, not only for standaxrd
material (msintenance and repairs) but also for the
replacement of durable “aterial which has reached the end
of its economic or technical life;

leaving the Co-ordinator even more latitude so that he may
order and have certain material sent by air if urgently
required, particularly countries not lccolliblo by sea
(Chad, Mali, Niger, Upper Volta).
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BVALUATION MISSION OF THE AGREYMET PRUJECT
from 17 IIT to 14 IV 1978

Dates

Vednesday
Thursday

Tuesday
Wednesday
Thursday
Friday
Saturday

Sunday
Monday
Tunesday

15 March
16 March
17 March
18 March
19 March
20 March
<1 March
22 March
23 March
24 March
25 March
26 March
27 March

28 March
29 March
30 March
31 March
1 April

2 April
3 April

4 April to

Niamey
NianeYy

N'Djanona

N'Djanena
Niamey

Friday 14 april & Nismey

Departure to  Flight
Niamey AP 669/BRK 29

" N'Djamens special flight
Nianey special flight
Bamako RK 301
Dakar M 4
Banjul specisl flight
Dakar special flight
Nouakohott DS 351
Dakar BK 317
Abidjan UY 709
Ousagadougou BK 38
Niamey specisl flight
Visits

Tines

17.50 = 03.00

14.00
18.00

06 00
20.00
08.00
08.15
09.30

20.30

17.30

Nationsl Meteorological Servioes and the Regional AGRHEYMET Centre ~

Meeting for synthesis and drafting of the report.
Owing to the breakdown of the airplane for flight RK 317, the mission had

change the original itinerary and schedule.

19.00

19.00
20.00

16.00
07.00
21.00
09.00
09.00
11.30

22.30

20.45

to


http:N'Djaa.na
http:braatd.om
http:1Dthe.1a

OF PERSONS
CHAD ¢ yoy, v, mARPER - Resident Representative of the UNDP in Chad
ALLAHOU TAHER = Secretary of State for the Development of

Agriculture and the Countryside and for the
Fight against Natural Disasters

XASSER BADAOUIX = Director-General of the Ministry of
Development of Agriculture and the Country-
side and for the Fight against Natural

Disasters

LERE WAPI « Director of Agrioulture

TAGA « Inter:im Representative of ASECNA

DJAMIL MANY = Chief of the Msteorological Servic of ASECNA

A. CHCURET - Hydrologist at ORSTOM (under contract with
AGRHEYMET) N'DJAMENA

MLATAC - Bydrologist at ORSTOM - N'DJAMENA

BARDET ~ Deputy Chief of the ASECHA Mstecrological
Service

B. DERUELLES = Deputy Resident Representative

Je. BRAWE = URDP 0fficer in charge of the Programme

T. DARNHOFER =~ Agroclimatology Expert in charge of the
National project

Y. NELNGAR = Senior Hydrology Technician

M. NAYALTA « Senior Hydrology Technician

GAMBIA :
MM. P, M'BOGE - Permanent Secretary, Ministry of Agriculture

and Natural Resources

MALICK A.K. JORN - Co=ordinator, Gambia River Basin studies

E.A. NJIE = Director, Department of Hydrometeorologiocal
Services

M.M. SAHOR ' = Msteorological 0fficer, Department of Hydro-

. ' meteorological Services

J.¥F. COLLBRAN = Programme Officer, UNDP

P. HUTCHINSON - WMO Expert Agroclimatclogist

D. PRABHAKAR WMO Expert Hydrologist
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MAURTTANTA

#M. BLANCH-SOLER = UNDP Representative in Mali

G. AMADOU GOLOGO =~ Director of the national Meteorologioal
Servioe

Chief of the ASECNA Meteorological Service

4.N. DEMBELE = Dirscior of Hydraulio Engineering and Eaergy

D. DOUKOURE ~ Agrometeorclogist, countarpart of the
project's expert

M. KONATE - Agrometeorclogist - D. N. M.

K. KONARE - Agrometeoroclogist -~ D. N. M.

BA OUMAR « Deputy Chief of the ASECNA Meteorological
Service A

ABDOULAYE B - Chief of the Bydrology Section, counterpart

ot the project's expert - Direcvorate of
Hyiraulic Engineering and Energy

OMAR OULD ALY = Hydrologist - Directorate or Hydraulic
Engineering and Energy

JeP. LAMAGNAT = Hydrologist - ORSTOM - BAMAKO

JAKOBSON - UNDP 0fficer in charge of the Programme

M, LUBNIN = Agroclimatology Expert, otficer in charge of

the national project
ABDOULAY SIDIBE - Chief of the central brigsde
AMADOU DIADIE WELLE- Chief of the flood forecasting brigade
SOULEYMANE SAMEKE - Chief of the Bani brigade

MM. A. MOULAYE Director of Hydraulic Engineering and

tnergy - NOUAKCHOTT

BOKOUM =~ Director of Agriculture - NOUAKCHOTT

S. KAMARA « Chief of the ASECHA Msteorological Service -
ROUAECEOTT .

AGHIB = Civil Aviation -~ NOUAECHOIT

BASSIROU DIAJANA - Hydrogeologist - Dirsctorate of Hydraulio
Engineering and Energy - NOUAKCHOTT

M. D'ASTUGUES = UNDP Representative - NOUAKCHOTT

M. KETATA - WMO Agrometeorology Expert in charge of the
national project

J. HOORLLBECK - ORSTOM Bgdrologut (under contract with
AGRHYMET
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CENTRE

MM, M, CHALLONS

DJEMBA YUMBULA

H. DIALLO

E. PIEL
OUSMANE ABBOU

LIHIDA BORDIERE
M. LUCIDO
ALT SEYNI

M. HOEPFFNER

D. RIJES
J«Ce ZILLEARDT

Jo.L. DEVINCK
W. OWEN

M. N'DIAYE
E. MELLAART
G. DEROO

C. BABAU

P. GOINS

J oJ ¢ -GERBIER

P. VOSSEN
M. EOEPYTFRER
R. GATHELIER

-5‘

Resident Representative of the UNDP in Niger

Assistant to the Resident Representative
of the UNDP

ASECHA Representative in Niger - Diroctor
of the national Meteorological Service =
President orf the AGRHYMET Programme
Exscutive Committee

Chief of the ASECNA Meteorological Ser ioe

Hydrologist in the Agricultural Engi.eering
Service in Niamey

Hydrologist in the Agriculiural Engineering
Service in Niamey

WMO Agrometeorology Expert in charge of the
national project

Director of the Agricultural Engineering
Service

ORSTOM Represeniative in Niamey

Programme Co-ordinator

Deputy Co-ordinator and Climatology
Instructor

Professor in Meteorology
Chief Hydrologist
Meteorology Instructor

- Agromstesorology Instructor

Instruments Instructor

Bydrologist

Expert in Electronics
Adninistrative 0fficer

Associate Expert in—iAgrometeorology
Teacher from ORSTOM

Teacher from ORSTOM
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UPPER_VOLTA

OUSMAN FALL
MANSOUR SECK

d. FALL

A. NERMAN
AMADOU N'DIAYE
DOUDOU TALL
M'BAYE DIOUF
MANSOUR SAR
J.M. LORGE

R. VASIC

Je LERIQUE

ALY CISSE
YAYA IDRISSA

Je.P. QUEDRAOGO
3. IDO

D. NIKTIEMA

J. HOGEL
HAARMAN
KERE-VIM

= Tecnnical Adviser to the Ministry of
Equipment, Dakar

= Direotor of the national Mateorological
Sexrvioe, Dakar

= Director of the Hydrologiocal Servioe
Deputy Resident Representative of the UNDP
Nationsl Meteorological Servioce

= Adviger to ths Minister of Rural Developmeni
= Assistant Resident Representative of the UNI

= WMO Meteorology Expert in charge of the
national project

- ORSTOM B{drologist (under contrsct with
AGREYMET)

= CILSS Exec. Sec. - QUAGADOUGAU

« Director of the Projeota and Prograumes
Division - OUAGADOUGOU

-~ Director of the national Meteorologioal
Service - OUAGADOUGOUT

= Director of Hydraulio Engineering and
Agricultural Equipment - OUAGADOUGOU

~ Chief of the Hydrological Servioe at the
Directorate of Hydraulic Engineering and
Agricultural Egquipment - Counterpart for
the project - OUAGADOUGOU

Resident Representative of the UNDP in
=~ Upper Volta

- 0ffiocer in oharge of the programme, UNDP
= Benior Hydrology Technician at HEAE

NIKIEMA DIEUDORNE - Director of HEAE
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Appendix A, List of Visits by the staff of the Centre to the
various Countries

Appendix B. List of Vigits by VMO Hecdquarters' and TAO staff
to the various Countries



FPlace
Jaagadougou, Niamey

Ilaney

Iiamey

Iilaney

TIPS PC THE PROGEAMME BY WMD AND FAO

Carried out by

B, Ilagarde
JFR Diviaio

E. D‘"
WMD Consultant

D. Nijhofft
AFR Division/WMD
E. Davy
WMO consultant

B. Lagarde
ATR Division/WMO

B. lLagarde
ATR Division/WwMO

M, Frire
FAO

B. Lagarde
AYR Division/WMO

D. HNijhoff
AFR Division/WMO

R. Sohneider
D.wt’ soco. WMO

G. Veiss
WWW Direotor/wMO

D. Nijhoft
AYR Division/WMO

2 G. Popov
FAO

March 1975
March 1975
May 1975

Pebruary 1976

Mars 1976

Ooctcber -
November 1976

Deocember 1976

February 1977

Purposs
Disoussions with UNSO, CILSS and UNDP

Preparation of documents

Meeting of donors for the Sahel

Director’s Meeting

Meeting of Experts

Discussicna on implesentation and
Meeting of Experts

Meeting of CILSS Ministers

Informal Planning Meeting and
Executive Committee of the Programme

pad 144



Place
Dakar, Bamako, Ouagadougoun

Nianey

Nianey

o

Carried out by

. B. Iagarde
APR Division/wMO

R. Foote
TCO Director/wMO

B. Lagarde
ATR Division/WMO

M. Frire
FAO

B. Lagaxde
ATR Divhionﬁnl)

B. lLagarde
AFR Division/wMO

M. Prixre
FAO

R. Toote
TCO Director/wWwMO

Maroh 1977

May 1977

Novembex 1977

Janmuary 1978

Purposs
Discussions on implessntation

Meeting of the Co-ordinating and
Advisory Committee of the Programme

Extention of the Programme at
Cape Verde

Meeting of Experts

Meoting of the Executive Committee
of the Programme



‘”‘m B.
Appondiz C.

Organisational Diagrams of the national Services
Networks

Buildings



REPUBLIC OF CHAD -~ METEOROLOGICAL AND HYDROLOGICAL SERVICES (As at begimning of 1978)

MINISTRY OF AGRICULTURE

MINISTRY OF CIVIL

T
DIRECTORATE OF NATIONAL METEOROLOGY [AsEcwal
. [
TDROGEBOLOGICAL HYDROLOGICAL CLIMATOLOGICAL _{ METEOROLOGICAL AIR NAVIGATION
SERVICE SERVICE SERVICE SERVICE SERVICES
ter Bureau [ :
Engineers#* 3 Senior R e |
3enior Techniocians MONITORING OBSERVATION | . AGROMSTEOROLO- : CENTRE SYNOP?IC
fechniocian 1 Driver SERVICE SERVICE } LOGICAL SERVICE, N*DJAMENA NETWORK
briver 13 Met v Foreoasting 13 Stations, of
Jooperation 1 Technician Assistants ] Telecom. Centre| | wvhioh N'Djamens
th France,FAO | |[being trained N'Djamena Climatologi- Pluviometrio Radiosonding and Sarh under
at Laus (under oal stations stations Art, 2
;:lgo-onm; of Management in|| Management in
oooperation oooperation
g:ﬁﬁ:g“‘l wizhg vith ¢
Agriculture Agrioculture
gxmonx OMVSD Cotontohad
ORSTOM Polioe
52 ii‘nm:;“ IRCT, eto. Rel.Missions
seat.ons, 4 € stations eto.
of which equip- 105 stations
ped with lim- Envissged:
nigrsph Data Pro-
> cessing f f i
Training Improvement Improvement Improvement of Improvemsnt of
Equipment and oreation Telecom.nyatem | Equipment
Ox sation of stationa -
Training Equipment
Construotion
of Nat.Centre
Logistiosa

AGRHYMET FROJECT ASSISTANCE

¥ XIaRxddv
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REPUBLIC OF MALI - ORGANIZATION OF SERVICES

Ministry of
Transport and Public Works

ASECNA
Rational Directorate
of Meteorology
Air Navigation Climatologioal Agrometsorologioal
Division Division Division

| J, )

! 1
h + A 4 ) L p
g . : | [
2| g |48 K £.8 i3 338
o - o - O - o
[ 9 LT +$ 0 P OP &~ Py
2| E| |2 58 343 35 g3
ﬁ | g hea 0
LA L ! ; T
: : ; . ' R L '
S R A | : i 3
Synoptio, climatological and pluviometria stations J Agrometeorologiocal
| .. - Stations

83 The climstological and agromsteorological Divisions are now grouped together under one Division and
use practioally the same staff. ,



Republic of Senegal

-3

ORGANIZATION DIAGRAM Ur THE NATIONAL METEOROLOGICAL SERVICE

Ministry of Equipment

(Hydraulic Engineering, Tranport,

Publio Works, Meteorology

National Meteorolo-

ASECNA
-

71 giocal Servioe

Climatologiocal
Office

1

L

Agrometeorologioal
Office

External
Marine | Relations |
Meteorology l office/ |
Office 1




OBSERVATION NETWORK

NHumber of stations already installed and ultimate development of the network

Stations Stations Optimal
Stations already to be ins- to de im- Stations to be installed | Level of
installed talled proved operation
Phase 2 Phase 3
Synoptio 75 13 43 25 113
Agrometeorologiocal Py 34 16 15 706
Hydrologiocal
a) equipped with recorders 183 14 26 e ___55 iy b "’”‘
b) direot cbservation | 11 0 20_..._].} 13 104
Climatologioal l 84 51 28 40 175
Pluviometrio: i
a) forming part of the Meteo-: R
rological Services i 472 331 173 196 T Y028
] f pha
b) others i 29 - 29. ... _J - -
Badiation | 11 23 7 7 41
|
i




Fumber of stations which will tremsmit thei= 43t
by means of telecomminicatlios
Country Stations Stations to bde | Stations to b Oytimel

already installed/improved installed level of

installed Phase ¢ Phase ) vpesetl ek
Gambia 1 7 0 g
Upper-Volta T+ ¢ 7 L 3
Mali 15 19 1) 47
Mauritania 13 9e 0 FY-
Niger bl ue 3 30
Senegal 13 6e i )
Chad 7 10 3 &

* HBydrological requirements are indicated below.

Stations to de

l;mbor of stations wnioh will trensmit thetr late
by ssans of telecomsunioatlions
Country Stations Stations to be Btations to be Optimml
alresdy installed/improved installed level of
{istalled Phase 2 Phase 3 operatlen
Ganbia 0 7 0 h
Uppex=Volta 6 é 12
Mali bV | 8 2 4
Mauritania 0 1 [ ] 1%
Niger 0 3 3 ¢
Sensgal 0 3 2 3
Chad 0 3 P F




BUILDINGS AND PREMISES AVAILABLE
FOR_THE EEADQUARTERS OF NATIONAL SERVICES

(Surmary)

APPENDIX C

Proposed plan Egtimated
Service Pregent situation with optimal expenditure
area in 2 * in US §
Ganmbia
Joint Services Temporary building Yes (1,000) 240,000

Upper-Vcolta
Meteorological Service

Hydrological Service

Mall
Meteorological Service

Hydroloyical Service
Mauritania
Msteorologiocal Service
Hydrologiocal Service
Joint Sexvices
Niger
Meteocrological Service
Rydrologioal Service
Senegal
Meteorologioal Service
Hydrologiocal Service
Chad
Meteorological Sexrvice
Hydrologiocal Service
Joint Services
Rydrological Brigade

Temporary premises

Temporary premises

Insdequate prraises
Temporary building

Inadequate premiges
Temporary building

'Tempcrlzy premises

Temporary premises

Permansnt Building
Temporary premises

Inadequate premises

None

Yes

No

Yes (655)

Not. Yyet-

No
No

No

Yes (980)
Yes (340)

Financed on the
national budget

Financed on the
national budget

260,000

360,000
120,000

# between bdrackets, area

in the first stage




Appendix A.

Appendix B.

ANNEX IV

Experts, Grants and Distribution of Equipment
(by countries)

Budget for the projects



Centre
1. Programme Co-ordinator

<. Deputy Co-ordinator and
olimatology instruotor
3, Professor in meteorology

4. Chief Hydrologist
5. Moteorology instruotor

6. Agrometeorology instruotor

7. Inatruments instructor

8. Hydrologist

9. Expert in electronics

10, Administrative officer

11, Associate expert in
agrometeorology

Gambia

l, Agroclimatologist
2. Hydrologist

Dpper-Yolta
1. Agroolimatologist

Mali

1. 2zroclimatologist
Mauritania

1, Agroolimatologist

IMPLEMENTATION OF THE AGRHYMET PROGRAMM2

(31.1.78)

Rijks, D.

Zillhardt, J.
Devinok, J.-L.
Owen, W.
Ndiaye, M.
Mellaart, B,
Deroco, G.
Babau, C.
Goins, P.
Gerbier, J.-J.

Vossen, P.

Hutohinson, P,
Prabhakear, D,

Baldy, Ch.

Lubnin, M.

Ketata, M,

Count
of or

Netherlands

Franoe
France
u.x.
Benegal
Netherlands
Belgium
Franoe
U.SeAe
France

Belgium

U.K.
u.K,

France

Uosos.no

Tunisia

Commenoement

3.10.75

1.06.75
1.02.77
11.09.76
27.08.76
30.09.76
1.07.77
16.10.76
2,08.77
1.02.76

21.04.77

8.04.76
11.01.76

9.10.75

28.10.75

'1.08.76

on duty

on duty
on duty
on duty
on duty
on duty
on duty
on duty
on duty
on duty

on duty

on duty
on duty

21.12.77

on Guty

on duty

Netherlands

¥ XIORRdZY
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Riger
l. Agroclimatologist
2. Agroclimatologist

Senegal
1. hneteorologist

C

1. Agroclimatologist

CILSS COUNTENPARTS

Hs C. Badiou

HMs Kndidiatou Mazou

MM. Garba Saddl
Moussa Sori
Issa Baocua
Maidoukia Ch.
Tourba China
Yacouba Tch,
Isasaka Yamb.
Maman Danj.

Franoe)
Niger
Niger
Niger
Niger
Niger
Niger
Niger
lliger
Niger)

Namo

Lucido, H.

Vasic, R.

Darnhofer, T,

Head Secretary
Typist

Driver

Driver

Tractor driver
Wardon/Gardener
Warden/Gardener
Warden/Gardener
Warden/Gardener
v“iarden/Gardener

N

Count
of or n

Spain
Italy

Yugoslavia

Austria

Commoncement Departure Finanoing

of dutles

1.09.75
1.01.70

1.04.75

1.04.76

31.12.77
on duty

on duty

on duty

Unpy
UNDP

URDP



CONSULTANTS

Data processing
fropioai meteorology
Tropiocal meteoroliogy

Preparation of doouments and
presentation of the Programme

Broadoasting of data
Broadcasting o: data

Collection of existing data

Data processing

Meteorological telecommunications
Meteorological telecommunications

Name

Paling, E.
Ruchon » M.
Dhonneur, G.

Bernard, E.

Van Hamme, J.L.
Poncet, Y. Ms.
Drésze, A.
Doore, b.
Whipple, D.
MoCord,

Count
of or

Netherlands
France
France

Belgium

Belgium
France
Belgium
U.S, A,
U.S.4A,
U.8.A.

Mission dates

19.08.75
14.11.76
15.02.77

23.01.77
20.02.77

3.05.77
24.05.77

2,05.°7
20.04.77
17.10.77
07.77
10.77
06.77

15.11.76
24.12.76
14.03.77
29.01.77

5¢03.77

10.05.77
3.06.77

24.05.77
24.05.77
18.11,77
08,77
11.77
07.77

Bo;giu-

Belgiun
Belgiua
Belgiua
U.s.‘.
U.S.4.
U.8.4.
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FELLOVSHIPS GRANTED

Ziele of training
Gambia .
Agrometeorology Class II

Bydrology Class I

Instrunments

Marine msteorology

Upper Yolta
Meteorology Clasa I

Agrometeorology Class II

Agrometeorology Class IIX

Rydrometeorclogy .lass II

Aydrology Class I
Rydrology Class III

Radiation instrumenta

Name

Faal
Ceesay

Jasseh
Touray

Demba
Silva

Sahor
Total 163

Ouedraogo

Eama
Gnoumou
Diallo
Kontongomde
Ouattara

Yoni

Zoungrana
Ouedracgo
Some
Senou

Kam
Ouedraogo

Kere
Kabore
Ouattara
Mihin
Bicaba
$racre

Kabore
Total 456

Rumber of months in

5 17

12 12 7
12 12 7

- 9 12
12

6

7
- 5
2

12
12

77 18 79 80

12
12

Pt tw DI LI

C 0 88 ity }

24 47 44

()

[
111 W DWW R W
' 9
n

24

- ,
N N1 )

11
11
11
11

n)
' +»

()
N

0

81 132 145

17

ot
N

Including oourse or radiation instruments

Results insatisiactory
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Pield of training Name Number of months in
"5 16 171 18 19 80
2e _Vexde Jslands
ironautical meteoroclogy
Jlass III Freitas - « 3 3 . -
irology Class Il Da Costa - = 1 12 11 =
Bettencourt - = 112 1 -
2otal 54 - - 5 27 2 -
11
Tometeorology Class I Konate - 3 9 a e a
Konare - 3 9 o « =
rometecrology Class III Coulibaly 2 12 9 - - =
Mbaye 2 12 9 a -
Konate - 312 7 - =
Malga - = 3112 1 =
Coulibaly - = 312 7 =
Diarra - - 312 7 =
diation instruments Toure - ® 3 e e -
Total 166 4 36 62 43 21 -
‘BEitanis
rometecrology Class IIX Boubacar - 312 7 = =
Dia - 3 8 e = -
Abdallahi - = 3112 7 -
El Aghoup - - 2112 7 =
lrology Class I Diop 1 12'1]] - - =
Raby 1 12 1] =« = =
Saar - =« 112 11 =
El Kharfy - « 1 12 11 =
Total 172 2 30 49 55 36 -

Inoluding oourse on radiation instruments
Inoluding oourse on radiatiun instruments
Disoontiimed because of illness

Results too poor



Field of trainming

Lgex
rossteorology Class ILX

rdrology Class I
rdrology Claas III

idar maintenance

négal

iteorology Class II

Tometuorology Class II
rometecrology Class III

.sorology Class III
rology Class III

ine meteoroclogy

Adamou
Miliki
Ganda
Chetima

Beidou

Abdou
Kanta

Sangare

Ndiaye
Diouft
Tall

Sall

Diagne
Sow
8éné

Kamarxra
Diat*a
S8eck
Thiam

Sangare
Ndiaye

8eck

-6-

Number of months in
75 76 71 78 719 80
2 12 9 o o =
3 12 9 =& - -
- 3312 7 - -
- = = 9 o -
1 12 11 = =« o
1 12 11 =« « «
- - 3 3 2 o

Total 154 7 54 67 26 - -
%9 7 - - - -
* 7 - - - -
# 6 o o - -
*9 B ® @ ® -
=12 12 = e =
# = o o = =

2 12 9 - e e
2 12 9 - - -
- 2 12 8 = .=
- - 3 12 7 -
- - 212 7 -
3 - = - - -
112 11 - - =
l 12 11 - - =
- - l1 12 11 -
- - 1 12 11 -
- 2 e o ‘= =

To“el 301 49 89 71 56 36

Bemaris

inoluding course on radiastion instruments
Inoluaing course on radiation instrumemn.s

%+ financed previously under another project

Including course on radiation instruments
Including ocourse on radiation instruzents



Feld of trt&g&g‘
Chad

pigrometeorology Class II
Rydrclogy Class I

Sydrology Class IIX

\grometeorology Class III

-7

Name ._nnlﬁfx_nt.lnn:hl_in__
75 76 77 78° 79 80

Betoloum - 312 7 - =
Haltebaye - ® ® 9 o =
Acheikh - ® @ 9 e =
Haltegaye 1 12 11 - = =
Naringar 1 12 11 « = =
Younane 1 12 11 = - =
Ngaradoumadji - =« 1 12 11 -
Guirbaye - = 1 12 11 =
Alifa - 3 122 7T = =
Hgakouton - 212 7 = =
Gabsougo - - 3 12 7 =
Soronang - - 2 12 1 -

Potal 268 3 47 68 94 36 =

Overall total #84/1734 74 361 521 490 252 36

# 84 students trained or being trained
for 86 grants, 2 students having
received 2 consecutive grants.



BQUIPMENY DELTVERED FOR THE PROGRAMME

Czntre

Heteorological instruments (screens, reccrders, eto.)
Bydrological instruments (limnigraphs, cup-wheels, etc.)
Teaching and demonstration equipment (physics, electriocity, ete,)
Inflatable boats ()

Landrover (1)

Peugeots 504 (2)

Minibuses (3)

Office equipment, furniture, caloulating machines

Teochniocal dooks

Agricultural equipment (tractor, plough, eto.)

Irrigation equipment (pump, pipes, etc,.)

Interpretation equipment

Radiation instruments (for redistribution within the countries)

Gapbia

Neteorological inatruments
Bydrologioal instruments
iandrovers (4)

Peugeat 504 (1)

Inflatable boats (3)

Boat {10 m) (1)

0ffice eguipment, ocalculators, eta.

520.000

50.000
52.000
33.000

8,000
41.000
11.000

194.000



Upper Yolts
Meteorological instruments

Hydrologiocal instruments

Peugeot 504 (1)

Peugeot vans (2)

®syota P.U. (3)

Range Rover (1)

Inflatable boats (2)

0ffice equipment, caloulators, eto.

Mali
#Heteorologiocal instruments

Hydrologioal instruments
Inflatable boats (2)

Peugeot 504 (1)

Landrovers (4)

Rensult R4 (1)

0ffice squipment, caloulators, eto.

Mauritanis

Neteorologiocal instruments
Hyirological inatruments
Peugeots 504 (2)
landrovers (4)

Inflatable boats (2)

0ffics equipment , calculators, eto.

e et

L

76.000
17.000

41.000

5.000
15,000

156.000

106.000

36.000

7.000
175.000

62,000
22,000

368.000
5.000

6.000

133.000



Niger

Neteorological inatruments
Hydrological instruments
Peugeot 504 (1)

Landrovers (4)

Inflatable boats (2)

0ffice equipment, caloulators
Mini-computer

Senegel

Meteoroclogiocal instruments
HByarologiocal instruments
Landrovers (3)

Inflatable boats (2)

Office equipment, calculators, eto

Chad

Meteorclogical instruments
Hydrologiocal instruments

Peugeot 504 (1)

landrovers (4)

Inflatable boats (2)

Office equipment, calculators, eto.

- 10 -

89.000
22,000

) : 32.000

5.000
6,000
20,000

174.000

41,000
45.000
26,000

5.000
14.000

131.000

73.000
20,000

) 34.000
5.000

7.000

139.000

Overall total 1.622.000



Appendix A. Diagram of the Centre's Aotivities
Appendix B. Seminars and Meetings (regionmal)
Appendix C. BRenorts and Pnblications
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Construotion of buildings

a) Teaching oomplex

b) Accosmodation

0) Agrometeorologioal ocutbull.
Bydrologiocal outbhuildings

d) Transit seotion

e) Site development

£) Maintenance
Trainirg
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a) Agrometeorology-Class III

Class II

Class X
b) Hydrology - technioians

og Specialised training
4) Famber of instructors:

= professiomal level
~ techniocal levei

6
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Co=-ordination activities

N

Data Processing

a) Installation of equipment
b) Training of staff

o) C nt an of maintenance infra-
) Opontionnl phase

o) Co-operation with external

organisations
£) Creation of data banks

g) Processing of previous data
h) Analysis of previous data

Telecommunications

a) Installation of the AGREYMET/
Centre/national Centre

b) Installation of links vith

o) PEt211at10n of equipment to
receive satellite data

Development of nev technologies

General aotivities

-— o o el

S o f




1.

3o

4o

m-m(w)

EERTINGS OF TiE CO-ORDINATING AND ADVISORY COMMITYER
Jammary 76 in Gensvs (Report)
May 76 in Geneva (Report)
Narch 77 in N¥iamey (Report)
Noveaber T1 in Ceneva (Report)

NESTINGS OF THE KXRCUTIVE COMMITIEE

February 76 in Niamey (preparatory meeting) (Repors)
Pebruary 77 in Niamey (Report)
January 78 in Niamey (Report)

IEETINGS CNMANAGEXENT TRAINING

Pebruary 76 in Niamey (preparstory meeting) (Report)
Jamuary 78 in Niamey (Report)

MEFTINGS OF EXPERTS (semi-anmual)

March 76 in Niamey (Report)
November 76
March i
Joveadber 7

9=11 Pebruary : Meeting on the dissemination of
agrometeorologiocal and hydrologiocal
information, Niamey 1977 (Report)

21~«3 Pebruary : Informal planning meeting on the
AGRHYMET Programme, Niamey 1977 (Report)
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APFEIDIX C

Prejeet LA¥/74/000 WD July = Desemder 1977

Brief survey of the situation of ths Project (Fr.) - Ootoder 197S.

= Report on the State of Projeot PAP/74/080 (¥r.) -~ December 1975.

= Situstion Report (Ing.) - Decemdber 197S5.

« Training Programme Agrometeorology Class 3 Course (Fr.) - February 1976.

= PTraining Programme Operstional Bydrology Class 3} Course (Fr.) -
Pebxuary 1976.

= Report of the NMeeting of Natiomal Direotors of Matuorology, Rydrology and
the Civil Servioce of the Sahel Countries (Pr.) (Ped. 76)- March 1976.

« Reviev of developments in the implementation of the Progrsmme ~ March 1976.
~ The conservation and utilisation of water. Ri s, London - March 1976.

= Existing and planned function of the Centre for Agrometeorology and
Operational Hydrology in the Sahel - April 1976.

- Training Programme Agrometeorology Class 2 Course (Fr.) - May 1976.
- Report on Implimentation of the Programme (Fr. & Eng.) - May 1376.
- Statistics Course - M. Zillhardt - for Agro. Clasc III, 53 pp. - May 1976.

« Teleoommmnications survey for the agroust-hydromet project in the Sahel
(not published). Mc Cora - August 1976.

- Natural resocurces and environmental oonditions. BRijks; imsterdam -
October 1976.

-~ Report of the Meeting of AGRHYMET Experts - Noveamber 1976.

~ Mateorologioal Porecastiang for Hydrologists (WMD No. 492 : Lectures on
Yorecasting of Tropioal Weather, inoluding Tropical Cyclones, with
particular reference o Afrioa : Procesdings of WMO Seminar. W.G. Owen -
November 1976. Dakar).

- Meteorological FPorecasting for Agriculture. (WMD No. 492 : Lectures on
Forecasting of Tropical Weather, including Tropiocal Cyolones, with
particvlar retersnce to Africa : Prooeedings of WMO Seminay. D. Bijks -~
Dakar - Zovember 1976).

- Regional Centre for Training and Practical Appliostion in Agrometeorology
and Operational Hydrology for the Sahel Countries (¢ editions), 13 pp.
Jele Devynck - 1Y77.

= Report on the Practical training of the Class igro. III 2 at the experi-
mental ranch station at Kerkissoye (Niamey), 4.7-9.7 1977, 5 Pp.
Students trom Class Agro.III 2 of 1977 and P. Vossen. July 1977.

= Dravings of tne phenological phases of vheat, maise and sgj beans, 3 pp.
Stenoilled reproductions taken from three photocopies obtained by FAO,
P, Vossen - August 1977.
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= Brief outline of Marine Mydrology, 9 pp. C. Badau - suguat 1977.

= Development and management of a hydrological bdasein, 7 pp. C. Babau =
Ootoder 1977

- Provisional {nventory of Craminaceae found on AGREYMET terrain in ths
period June-Septembdber 1977, ¢ pp. P. Yossen - Ootober 1977.

- The flower, spikelet and inflorescence of Graminaceae, 5 pp. ¥. Vossen -
Ootober 1977.

= Aogquisition and Monitoring of Hepresentative Surfacse Water Data.
Evaluation and Prediotion in Rydrology - Seotion I : Evaluation.
(VMO Seminar on Applications of Msteorology and Hydrol to Drought
Problems in the Sahelian Zone and other parts of Africs). W.G. Owen =
Niamey, Noveamber 1977.

= Aoquisitiun and Monitoring Soil, Phenoclogioal and Agricultural Data.
(VMO Seminar on Applications of Meteurology and Hydrol to Drought
Problems in the Sahelian Zone und other parts of Afrioca). ¥W.G. Owen =~
Niamey, NHovember 1977.

= Report of the Meeting of Experts of the AGCRHYMET Progrugme -
20-¢9 October 1977 - November 1977.

= Training Programme Course for Agrometeorologists Class IZI (new editiom).
Jo. Zillhardt - 30 pp. December 1977.

= Provisional inventory of diaeases, parssitioc plants, ard harmful insscts
and birds fuund on millet, sorghum and niébé orvps on the AGRHYMET
terrain, Niamey, May-Ootoder - 30 pp. P. Vossen - December 1377.

= Survey ol data processing requirements and equipment available and
nseded fur the.agrometeorological and hydrological Servioes in the
Sahel vountries. S. Voore, NOAa, (limited distribution).
Ge Paling - November 1976.

= Report of a seninar on the Broadcasiing of Agrumeteorologicel and
Hydrological Information, Niamey - Fedbruary 1977.

= Report on the informal plamnning meeting of the hydromet Prograume,
Niamey - February 1977.

- Course on Tropical Meteorology. G. Dhomneur, 160 pp. - March 1977.

~ Prediotion of wvater use in semi-arid tropios. D. Rijks, Riverside -
April 1977. —

« AGRHYMET Programme : Teaching and training. F'Baye K'Diaye, 13 pp. -
11~15 April 1977.

= Climate-soil-plants relationship. E.A.R. Mellaart. (Ibadan seminar),
8 PPe -~ 19770

= Caloulation of evapotranspiration according to Penman. E.A.R. Mellaart,
13 pp. 1977.

= A fev notes on interpolation. E.d.R. Msllaart, 13 pp. - 1977.
= The Water Balance (with figure) E.A.R. Mellaart, 15 pp. - 1977.
= Phenological charis. E.A.R. Mellaart, 6 pp. - 1977.
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= Plant cultivetion and agrometeorology. EK.A.R. Mellaart - 1977.

- Bothological dravings i1 Reproduotion of eome of the druvings by
Gililard A. and Pelerents C. Dieriyke Plantenparssiten, RYhsuniversiteit
Gent, Belgium. P. Yossa, 7 pp,. - May 1977.

= Physical water-erosion processes. C. Badbau, 15 pp. - May 1977

= Directions for the use of the "Universal” Chsix compass., C. Babau, 13 pp.~
- 1977.

The AGREYMET Programme in the CIISS states and its ocontridbution towards
Sahsl development strategy, Ottawva. D. Rijks. May 1977.

Instructions for agrometeorological observers (provisional ocution
120 PPe =~ m 19770

- Study mission on the brosdcasting of agrometeorological and hydrological
information for practicsl use by farmers and stock breeders. 65 pp.
Jele Van Hexme and Y, Poncet. May 1977.

Use of Spray Pestioides in Northern Nigeria. Partial translation of
Johnston D.BR, and Hontington K.A., Weather and Crop spraying in
Northern Nigeria, Weather, Vol. 32, No. 7, July 1977, pp. 249-257.
P. Vossen - 1l pp. - June 1977.

« Summary of the course of applied physios and hydraulio engineering -
14 pp. M. Hoepffner.

Budimentary Statistiocs - 15 pp. March 1976 - M. Hoepffner.

" = Flow measurement based on velocity measurement - 30 pp. = 1976 =
M. Hoepffne:.

« Course on pluviometry - 17 pp. = M. Hoepffner - 1977.
- Study on solid transport . 5 pp. - April 1976 - M, Hoepffner.
- Water quality - 7 pp. -~ Ajxil 1976 - M. Hoepffner.

= Use of hydrological data in development projeots for hydraulio engineering-
27 pp. = June 1977 - M. Hoepfiner.

-~ Course on Hydrometxry : scales and limnographs - 37 pp. + dravings -
M. Hospffner,
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