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Glossary of Terms
 

APT - Automatic Picture Transmission is a unit that receives images directly
 
from Meteorological Satellites and prints out a weather picture.
 

ASECNA - Agence pour la Securite de la Navigation Aerienne en Afrique et a
 
Madagascar. A Franco-African agency concerned with air navigation including
 
aerorautical meteorology; its regional headquarters is in Dakar.
 

CGAR - Consultative Group on International Agricultural Research is the donor
 
consortium, coordinated by IBRD, which finances and coordinates the various
 
international agricultural research centers such as IRRI, IITA, ICRISAT, etc.
 

BRGM - Bureau de Recherches Geologique et Minieres, is the French equivalent
 
of the U.S. Geologic Survey and the Bureau of Mines and is the leading source
 
of information on groundwater and minerals in Francophone Africa.
 

CIEH - Comite Inter-African d'Etudes Hydraulique is a 13-nation regional
 
organization with headquarters at Ouagadougou which serves as an information
 
and documentation center on water resources and carries out research and
 
planning services.
 

CILSS - Comite Permanent Inter-Etat pour la Lutte Contre la Secheresse au
 
Sahel (Permanent Committee for the Control of the Drought in the Sahel) is
 
the African sub-regional grouping of drought affected countries of West
 
Africa. With headquarters at Ouagadougou, it includes Mauritania, Mali,
 
Upper Volta, Niger, Senegal and Chad. The Gambia was admitted in 1974 and
 
the Cape Verde Islands in 1975.
 

ESA - European Space Agency, is a regional organization of the Western
 
European countries devoted to civil applications of space technology.
 

NOAA - The National Oceanic and Atmospheric Administration, an agency of
 
the U.S. Department of Commerce concerned with all matters relating to
 
meteorology, hydrology, and oceanography operations and research, including
 
the National Weather Service.
 

ORSTOM - Office de la Recherches Scientifique et Technique d'Outre Mer, is
 
a Paris-based multi-disciplinary quasi-governmental organization supported
 
by the French government and devoted to field research in the countries
 
formerly comprising the French Empire. it is the leading source of data and
 
expertise on hydrologic information in Francophone Africa.
 

UNSO - United Nations Sahel Office, was set up in 1973 to coordinate U.N.
 
drought-related activities and maintains an office at U.N. headquarters and
 
a liaison office with CILSS at Ouagadougou.
 

WMO - World Meteorological Organization, one of the Specialized Agencies of
 
the United Nations, with headquarters in Geneva.
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Part I. Project Summary and _Rcommendations
 

A. Recommendations
 

1. That the Administrator approve U.S. contributions up to a total
 

of $4.26 million, over the five year period FY 1976-80, to the multi-donor
 
regional program formulated by WMO, UNDP and CTLSS for strengthening the 

agrometeorological and hydrological services of the Sahelian countries, in-

Cluding a Regional Training and Application3 Center at Niamey. It is under

stood that the greater part of this total amount will finance in-kind contri

butions (equipment, experts, fellowships, etc.) but that a certain portion,
 

will be in the form of cash in cases in which such contributions are needed to 

mesh with those of other donor ; (the major example being a $500,000 contribu

tion to the construction cost of the Regional Center). The management of in

kind and cash contributions will be governed by the grant agreement that A.I.D. 
will conclude with the Executing Agency for the project, namely, the World
 

Meteorological Organization.
 

2. That the Assistant Administrator, Bureau for Africa, obligate in 

FY 1976 A.I.D. 's planned initial contribution to the program in the amount of 
$260,000.
 

3. That contributions to the program in subsequent fiscal years
 

will be authorized by the Assistant Administrator, Bureau for Africa, on the
 

basis of established A ency programming and funding procedures and in accor-.
 

dance with the objectives ard implementation arrangements set forth in this
 

Project Paper. It is understood that any major changes in the scope and objec

tives of the program will involve the preparation and approval of a revised
 

Project Paper.
 

B. Description of the Project
 

The WMO/UNDP/CILSS program in agrometeorology and operational hydrology
 

represents a long-range, broad scale effort to upgrade the scope, quality and 

timeliness of meteorological and hydrological data acquisition in and among the
 

seven CILSS countries. It seeks to develop and strengthen African capabilities 
in the collection, interpretation and dissemination of such data for increasing 

agricultural and livestock productivity and for improving agricultural planning. 

The program consists of seven "national projects" designed to develop and strength

en national water data networks and services, and a complementary "regional project" 
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through which a Regional Training and Application Center at Niamey
will be established for training national te'hnical personnel and later,
for serving as a regional data processing, dissemination and technical
 
research institution as well.
 

The national projects are the "building blocks" of the program. 
They have in common (a) the rehabilitation and selective expansion
of existing national hydrological and meteorological data measuring networks, (b) establishing (or filling in the gaps of) a communications
 
network so that data can be reported, recorded and interpreted in "real
time" (rather than after a month or more's delay, as 
at present), (c)
developing, strengthening and expanding national agrometeorological and
hydrological services to operate and maintain the networks and to staff
the national headquarters, (d) establishing or strengthening the coordination of climatological and hydrological data at the national level,

("national headquarters") and installing a capability to process and
interpret the data in agriculturally meaningful terms, (e) involving the
ituser" agricultural production agencies (livestock, agriculture, water
and forests) in the processing, interpreting, and disseminating of the
data so that it can directly benefit agriculturally planners and the herders
 
and farmers themselves.
 

The regional project involves the construction of a Regional
Training and Applications Center at Niamey with communications linkage
with the seven national headquarters. 
As its name implies, the Center
will have a dual function. 
It will provide agriculturally-oriented training to expand and to strengthen the technical capabilities of the national
meteorological and hydrological services, 
at both the professional and paraprofessionals levels. 
 Subsequently, when the communications linkages and
data processing equipment have been installed, the Center will provide data
interpretation, forecasting and "early warning" senrices for the region as
 
n a t i on a 
a whale, and will undertaker in cooperation with the appropriate interl a g r i cult u ra " '
 in t er national agricultural research institutes, longer range studies (crop/
climate correlations, crop/weather relationships, etc.) aimed at improving


agricultural and livestock productivity.
 

The program is summarized in the ,0O/rTUP/CILSS document
"Programme for the Strengthening of the Agrometeorological and Hydrological
Services in the Sudano-Sahejian Zone" (herein referred to as 
the WkI/UNDP/CILSS program document) which was distributed by R,10 at a donors' meeting
in July 1975.
 

It is important to note that the rtflM/UNP/CILSS program is
already in operation as a result of UNDP financing made available in
early 1975. 
 Experts in operational hydrology and agrometeorology have
been assigned, or are being recruited, for each CILSS country to advise
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on the development of the national services and networks; orders for
 
network equipment have been placed, a regional Programme Headquarters
 
!-as been established at Niamey, a Programme Coordinator has been appointed

and training programs in agrometeorology and hydrology were initiated in
 
temporary facilities in October and December 1975, respectively.
 

The U.S. has indicated its intention to contribute, over a
 
five year period beginning in FY 1976, $4.26 million, or about 15% of the
 
approximately $28 million total program cost estimated in the WMO/UTnP/
 
CILSS program document.* $260,000 of this amount is scheduled for obli
gation in FY 1976 and $1.8 million in Ff 1977. At a meeting of donors in
 
Geneva in January 1976 the U.S. indicated that its contribution would
 
largely consist of in-kind contributions (equipment, technical services,
 
fellowships, etc.) but that cash contributions to W4O (which is admiri
stering the program on behalf of all donors) would be made when necessary.
 

The actual nature of U.S. contributions is determined by the
 
program's priorities, as expressed by -WTMD, and by the recommendations of
 
a report-* prepared for A.I.D. by the National Oceanic and Atmospheric
 
Administration (NOAA) based on its own analysis including a field study

carried out by a multi-disciplinary team in April-May 1975. The NOAA
 
report is basically supportive of the earlier WMU/UDTP/CILSS program 
document but suggests a number of ways in which U.S. technology could
 
make a special contribution to the program and emphasizes the importance

of interpreting and processing the data in terms meaningful to the agri
cultural production systems of the area. Details for FY 1976-77 funding
 
have been largely identified.x-* Major items include telecommunications,
 
data processing (computers) and air conditioning equipment, solar radia
tion recording instruments, engineering services, and financing for the
 
Center's building and training (the latter two items being contributions
 
in cash and totaling $560,000).
 

As indicated in Table VII, estimates have been made for
 
the contributions scheduled for FY 1978-80 and involve implementation of
 
NOAA recommendations regarding utilization of weather radar and satellite
 
imagery as well as the replication of agricultural applications of the 
data from a prototype facility at Niamey to other CILSS countries. These 
estimates will be r~fined in discussions with '@MO and NOAA (as well as 
taking into consideration the view of other donors and the CILSS countries)
and obligated on an annual basis through amendments to the A.I.D./TMO 
grant agreement. 

* See letter from David Shear to the Deputy Secretary General of
 
WMO, September 5, 1975, reproduced as Annex IV.
 

- See Annex I.
 
xxx See Table VII.
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The program, taken as 
a whole, involves a coordinated,

regional approach which includes a number of parties on both the donor
 
and African sides. The program has its origins in several key reso
lutions adopted by the Chiefs of State of the CILSS countries at their
 
first meeting in Ouagadougou in September 1973* and CILSS considers this
 
project as 
its "first regional project to become operational".*A- The
 
task of analyzing the vast problem of water data management in the region

and preparing a program to address it was primarily the responsibility of
 
WMO, FAO and UNDP, inter-acting at key points with the CILSS countries
 
and the CILSS organization. 
By 	early 1975, the program was sufficiently

well articulated as 
5o cause UNDP to provide initial financing ($4.2

million) to begin implementation. 
In July 1975, three additional donors
 
agreed to contribute to the program, the U.S., 
the Netherlands and Belgium

In January 1976 wmO convened a donors' conference which succeeded in pre
paring the basic organizational and coordinating arrangements 
-- for both
 
the donors and the seven CILSS countries -- for managing and financing

the program. These will presumably be ratified at the next donors'
 
meeting scheduled for May 1976.
 

There is no question but that the program is complex and a
 
difficult one, covering a vast area, and involves seven bi-lateral
 
recipients, a regional program at Niamey, four U.N. agencies (UNDP, 
 UNSO,
WMO, and FAO), two regional organizations (ASECHA and CILSS) and three bi
lateral donors. But roles and responsibilities are clearly defined; TWO
 
is doing a most effective job in serving as the executing agency, and the
 
attitude on the part of both donors and recipients is highly cooperative

and positive. Initial implementation carried out to date with UNDP financing

has been timely and effective and has generated considerable momentum for
 
the program.
 

The TWTMO/UJDP/CI_.SS program contemplates a major, long run
effort to rehabilitate, improve the technology and develop meaningful 
agricultural applications for a basic component of the development

infrastructure of the CILSS countries 
-- the collection, interpretation

and dissemination of their water and climateological data.
 

Such an effort will involve substantial inputs by both the

donor countries and agencies as well as the CILSS countries themselves.
 
Indeed, as 
shown in Table I and E below, the CILSS countries will be the
 
major contributors to the program, financing approximately nearly $14
 
million over the six year period, 1975- 80, 
or 5%S of total program costs. 
More than half of this contribution ($8 million) represents the cost of 
expansion of the national meteorological and hydrological services to 

* Eor summary of- resolutions, see Annex II. 
** 	 Quoted from Resolution No. VI of the CILSS Chiefs of State meeting 

at Nouakchott, 21-22 December 1975. 

http:TWTMO/UJDP/CI_.SS
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man the expanded data networks and to staff the national headquarters
where the data will be processed, interpreted and disseminated. $3.6
million represents the 
cost of construction or rehabilitation of buildings to house the refurbished and expanded networks, and $2.3 million
represents total operating costs over the project period.
 

In addition, the CILSS countries have pledged to undertake
in their project agreements with UNDP and W140 
certain institutional "self
help" measures which are 
necessary to assure that data acquisition makes
a contribution to agricultural development. 
These include measures to
coordinate agrometeorologica! and hydrologic data collection and to involve
the agricultural agencies of the country in the interpretation and practical
application of the data to the needs of the farmers and herdsmen. 
 "Senior
Councils for Meteorology 
and Hydrology" are to be established for this
purpose which will include representatives of "all the agencies of producers or utilizers of hydrometeorological data."
 

Finally, the CILSS countries will share their experiences,
coordinate their efforts and undertake their fund raising responsibilities
through the formation of a "CILSS Technical Coordination Committee" which
will be composed of the heads of the hydrologic and meteorologic agencies
of the seven countries and will meet in Africa no less than twice a year.
 

As indicated earlier, donor contributions to the program are
being coordinated by WTMO under organizational arrangements which were
worked out at the donors' meeting in January and which are expected to be
ratified at the forthcoming meeting in May (for details, 
see Part IV,

below).
 

In regard to the national projects, the donors are 
providing
an operational hydrologist and an agrometeorologist to advise the national
services in each of the CILSS countries, material and technical assistance
to rehabilitate and expand the data collection networks, provide equipment
to install or complete a communications system that will permit reporting
of the data on a daily or twice daily basis to national heaedcuarters, 
construction of buildings for the headquarters, where needed, and equipping
each headquarters with data processing and interpreting facilities. 
Total
external assistance for the national projects, 1975-80, is estimated at
$8.5 million of which UNDP has already contributed $2.5 million.
 

With respect to the Regional Center, the government of Niger
has donated a fifty hectare site 
on the West Bank of the Niger river,
just south of and adjacent to the University of Niger. Meanwhile, it
has provided-temporary facilities in Niamey to permit the establishment
of Programme Headquarters (the office of the rgMO Programme Coordinator)
as well as 
temporary facilities for the initiation of two year training
programs in operational hydrology and agrometeorology for candidates
 
from the CILSS countries.
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External assistance will cover the following components of the
 
regional program (a) staff and equipment for the office of the Programme
 
Coordinator in Niamey, (b) technical staff to monitor and backstop the
 
work of the hydrologists, and agrometeorologists assigned to the CILSS
 
countries, (c) technical staff assigned to the Center to provide the
 
training program and to undertake the data processing, application and
 
research functions of the Center, (d) construction and equipment of the
 
Center at the site donated by Niger, (e) communications linkage, where
 
necessary, between the national headquarters and the Center. These in
puts are expected to total $5.2 million over the six year period, of which
 
the UNDP, has already contributed $1.7 million.
 

Thus "end of project status" for the national projects will con
sist of seven fully staffed and equipped national networks, capable of
 
providing water and weather data information tc national headquarters on a
 
daily or twice daily basis with precision as to the specificity and location
 
of phenomena. it will further consist of national headquarters capable of
 
recording and processing the data for the country as a whole, and dissemi
nating the data in te-ms meaningful for agriculturalists and livestock
 
raisers, as well as for decision-makers in the agricultural and livestock
 
services and a-encies in these countries. Such information will be in the 
nature of weather forecasts, advice on planting and field preparation, 
location of well wat-ered pastures, flood stage information for recession 
farming agriculturalists. information processed by the seven national
 
headquarters will be relayed daily to the Regional Center at 
'Niameyfor
 
regional interpretation. 

"End of project status" for the Regional Center will involve
 
constructed facilities capable of housing 50-100 trainees and related
 
training staff as well as data processing, interpretation and research
 
facilities and technical staff to carry out those functions. The Center
 
will have initial capability of training Class II (post high school)
 
and Class 7T (post B.A.) hydrologists and agrometeorologists (in con
junction with course offerings at the University of Niiger and the ASECNA
 
Training School), with the possibility (in conjunction with the University
and other African oriropean Uniersities) of training Class Iprofessionals
(post Ph.D). Agricultural applications of the training will be emphasized 
at the Center with the construction of two "satellite" training farms 
near the center, one emphasizing irrigation and flood recession practices, 
the other rain-fed agriculture. 

In addition to its training fuction, the Center will carry out
 
important service and research functions for the region. It will corre
late and interpret reports from the national services, issue medium term
 
forecasts on river basin and weather activity, and on the basis of inter
pretation of historical records and current data, construct an "early
 



warning system' that will be able to predict significant seasonal
 
variations in rainfall and provide lead time for governments and
 
external agencies to take actions toward mitigating the consequences
 
of future droughts. In addition, the Center will become a "center of
 
excellence" for research on agroclimatology for Sahelian West Africa,
 
collaborating closely with ICRISAT, IITA and ILCA, with emphasis on
 
crop/weather correlation studies and other applied research work designed
 
to improve long-run agricultural productivity.
 

C. Summary Findings
 

The program is based on analyses carried out by three
 
missions of experts, one by WIVD (1973), one by rgK/FAO (1974) and one by 
NOAA in 1975. In the latter two cases, the teams were inter-disciplinary
 
in composition. This was done to assure that sufficient attention was
 
given to emphasizing that improvements in hydrology and meteorological
 
data collection and interpretation technology resulted in applications
 
that were beneficial to the agricultural agencies of the countries con
cerned and to their agricultural and pastoral clientele.
 

The first two surveys undertook detailed inventories of the
 
existing material and human infrastructure that existed in the seven
 
countries for collecting and disseminating water resources data. The
 
second survey in particular laid the basis for a long-range program of
 
network rehabilitation and expansion, htuman resources development, and
 
technological improvements to serve the needs of the area. The NOAA study
 
basically endorsed the results of the earlier two and added some interesting
 
and important features to the program. These include the use of weather
 
radar and remote sensing technology as tools to increase the accuracy and
 
timeliness of data collection. Secondly, the importance of developing
 
early in the progrmn an experimental prototype user facilities, so that
 
the techniques for disseminating the data in terms meaningful to the agri
cultural systems and social practices of the countries could be tested.
 
These recommendations have received initial favorable reactions, and will
 
be discussed further at the next donors' meeting.
 

It, therefore, seems safe to say that the program is based
 
on extensive, careful technical analysis by European and American experts,
 
many of whom were familiar with climatic and agricultural problems of
 
West Africa. It is also important to note that the program is responsive
 
to the "felt needs" of the Sahelian countries themselves, who have actively
 
participated in its development and have committed substantial human
 
and material resources to getting it underway. The "collaborative style"
 
which has characterized the program thus far was formalized at the January
 
donors' meeting in Geneva with the setting up of committees representing
 
the interests of the donors and the receipients.
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Implementation arrangements have been carefully worked out
 
at (a) the CILSS level, (b) the donors' level, and (c) the A.I.D. input.
 

The key to successful implementation isWMO which has committed major
 
technical and managerial resources to its task as serving as the Executing
 
Agency for both donors and CILSS. Implementation arrangements in the field
 
have been established with a Programme Headquarters stationed at Niamey
 

and headed by a Programme Coordinator and a small staff. He will be
 
assisted by a "Sahelian" Director of the Regional Center, as soon as
 
CILSS has appointed the latter. ihe Programme Coordinator, a highly
 
qualified and energetic Dutch Agrom-teorologist (with considerable back
ground in West Africa) will be responsible for monitoring'the successful
 
implementation of the seven national projects and, in collaboration with
 
the Center's Director, the construction and development of the Center.
 

A.I.D. has established efficient implementation arrangements
 
by concluding a PASA with NOAA and NOAA in effect serves as A.I.D.'s
 

advisor and executing agency with respect to A.I.D. contributions to the
 
project. These arrangements have proved to be most satisfactory and
 
effective, and have provided NOPA with excelleat background as A.I.D.'s
 
role changes from one of assessing the program to one of participating in
 
it.
 

The project meets all applicable criteria. in regard to
 
Section 611, whore applicable, NOAA technical offices will determine
 
reasonable cost estimates and implementation plans for the equipment
 
which A.I.D. rill contribute. With respect to A.I.D.'s contribution to
 
the Regional Center, NOAA and A.I.D. engineers have reviewed the plans
 
and architect's narrative and found them satisfactory from a 611 standpoint,
 
subject to verification by an on-site visit to be performed by REDSO/WA.
 

The visit will also assess the environmental impact of the Regional Center
 
and will assure that all environmental considerations will be covered.
 

D. Project Issues
 

The following issues have been identified. They are discussed
 
in other sections of this Project Paper and will only be summarized here. 
The U.S. delegation will plan to raise most or all of these at the next
 
donors' meeting in May. 

1. Requirement for additional external donor assistance, 
estimated at $4-6 million, to complete planned program. Discussed at 

January donors' meeting; TWMO and UNSO were designated to solicit addi
tional funding from new donors. No known resul.s to date. 

2. Operating costs, Niamey Center. The operating costs of
 

this Center, if it is to perform its proper functions, as described
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elsewhere, will be beyond the capacity of CILSS to support alone.
Ecamination of sources for long-term support for the Center should
include the Club des Amis du Sahel, the Sahel Institute, 
or the IBRDled Consultative Group Research on International Agriculture in which
 
A.I.D. is a major donor.
 

3. Evaluation Plan. 
Criteria for evaluating the project have
not been developed with desired precision, although a number of levels
of criteria are suggested in Part IV. 
It is proposed that a technical
panel on this subject be proposed by the U.S. at the next donors' meeting
and that the U.S. seek to participate in the evaluation work that is
 
already planned by UNDP in 1977.
 

4. Coordination with CIEH. 
No immediate problem is foreseen,
but the two organizations need to establish early arrangements for consultation and coordination, particularly in the field of research. 
See
detailed discussion 
f this topic in the Technical Analysis, Part III
 
below. 

5. 
Design Team for Prototype User Services Facility.
Proposed by the U.S. at the January meeting and received positive comments
by the Programme Coordinator. 
Now that all parties have had a fuller
opportunity to study the NOAA report, matter should be raised at Maymeeting with objective of fielding a team this summer (subject to the
 
concurrence of the Nigerien government).
 



Part 	II - Project Background and Detailed Description
 

A. 	Background
 

1. 	Relationship to the Drought and African/U.N. Response.
 

The origins of the present program can be directly traced to the
 

first Chiefs of State and Ministers' meeting of the CILSS countries in
 

September 1973 at Ouagadougou. It will be remembered that the meeting
 

took place in the aftermath of the most devastating drought experienced
 

by West Africa in half a century. Hence, among the numerous resolutions
 

adopted by the Chiefs of State were three concerned specifically with ob

taining a better understanding of the meteorological and climatological.
 

forces at work in the Sahel and for-increasing local capacity to collect,
 

manage and utilize water resources data.* Specifically, the Sahel leaders
 

called for:
 

a. 	Studies in hydrometeorology, agrometeorology and climatology;
 

b. 	Agrometeorology and networks;
 

c. 	Creation of sub-regional centers for applied meteorology,
 

including:
 

1) training in personnel;
 

2) studies in agrometeorology for early warning of crop
 

failure;
 

3) experiments in rainfall augmentation.
 

The foregoing resolutions were not simply a spontaneous reaction
 

by troubled national leaders but also the result of recommendations which
 

had been prepared by expert committees meeting in advance of the conference.
 

* For cabled summary, see Annex IT. 
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Commission No. 1 -- Agriculture and Hydra.- Engineering for Agriculture -

had stressed the importance of establishing national services responsible 

for data collection and research in water resources and climatology as a 

means of facilitating the planning and execution of water resources projects. 

Commission No. 2 -- Environment and Climatology -- likewise emphasized the need 

to establish infrastructure for producing data necessary for agricultural 

development including increasing the density of observation station networks, 

provision of equipment, creation of archives and a study center. Studies of 

rainfall cycles, utilization of remote imagery and improvement in forecast

ing methods had special mention. 

It will be noted that all of the program elements recommended at
 

this first meeting (except weather modification) have subsequently been
 

incorporated into the WMO/UTDP/CIISS agrometeorological and hydrological
 

program for the Sahel.
 

The CILSS conference at Ouagadougou had been preceded by a number of 

expressions of concern and willingness to respond to the long term needs of 

the Sahelian countries on the part of the donor community. These included 

a resolution adopted by the Economic and Social Council of the United Nations
 

(ECOSOC) in May 1973, and more broadly, by a multi-donor conference spon

sored by the United Nations in Geneva in June. At that meeting, the U.S.,
 

among other donors, pledged to participate in efforts addressed to the 

region's long term development. 

Prompted by the Ouagadougou resolutions of CTLSS, the World Meteo

rological Organization (WMO), initiated a survey of existing meteorological 

infrastructre in the six countries with a view toward formulating a long 



term program for the more effective application of meteorology to the
 

economy of the drought-stricken region. The survey was carried out in
 

the late 1973 by E. G. Davy, a senior WMO meteorologist. The Davy report
 

remains today an excellent inventory of the existing institutional and
 

material meteorological resources of the Sahel, an analysis of priority
 

needs, and recommendations for external assistance.* However, the Davy
 

report focussed mostly on the meteorological aspect of the region's water
 

data problems and did not deal as extensively with hydrology. Also, the
 

report emphasized the technical aspects of the meteorological situation
 

and dealt less extensively with their implications for agricultural utili

zation.
 

Accordingly, the United Nations Development Program (UNP) agreed 

in early 19 74 to finance a multi-disciplinary mission to the Sahel which 

would include hydrology as well as agricultural applications. Headed by 

Professor E. Bernard, an eminent Belgian agrometeorologist, the mission 

included an expert each from ORSTOM and the Food, and Agricultural Organization 

(FAO).** Its country-by-country field su_ vey** (May-July 1974) resulted 

in 	establishing a detailed itemization of the material, institutional and
 

* 	 "A Survey of Meteorological and Hydrological Data Available in the 
Six Sahelian Countries of West Africa," E. G. Davy, WMO, no. 379, 1974. 

(-* 	UNDP officials indicate that several attempts were made to invite AFR
 

to provide an expert for this mission but without success. Had this
 
occurred, it would have smoothed and facilitated U.S. paxticipation in
 
the program.
 

X By now, Gambia had joined CILSS and was included in the survey. 
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human resource needs of the Sahelian countries for hydrologic and
 

meteorologic data collection for agricultural purposes, and in formu

lating a comprehensive long term program at both the national and
 

regional levels.
 

This initially recommended program was cut back considerably, at
 

UNDP insistence, to one which wzuld more closely approximate donor funding
 

possibilities and Sahelian aborptive capacities. 
The resulting modified
 

version of the Bernard Mission's recommendations became the basis for the
 

scope and structure of the current program in which A.I.D. has agreed to
 

participate. Key features of the program include the role of WMO as the
 

executing agency for the donors and.the active role of CILSS in organizing-.
 

and coordinating the participation of the Sahelian countries.* 
 The pro

gram is described and summarized in Section B below.
 

Even as revised, however, total cost of the program was conservatively
 

estimated at $28 million (over a six 
year period, 1975-80) and was clearly
 

beyond the capability of UNDP to finance alone. 
Nevertheless, in order to
 

maintain the momentum of program planning and to permit the early initiation
 

of implementation, UNDP agreed in early 1975 to provide $4.2 million to finance
 

certain basic components of the program for its first two years, leaving
 

open the possibility of providing additional funding in subsequent years.
 

The support of other donors would also be sought. Meanwhile, at their meeting
 

in Banjul in December 1974, the CILSS countries endorsed the program as a
 

whnle and agreed to locate its regional center and field headquarters at
 

Niamey.
 

* The program is referred to hereafter as the WMO/TNDP/CILSS Program
 
Document."
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2. 	A.I.D.'s Decision tb Participate
 

A.I.D., and specifically the Bureau for Africa (AFR), were aware
 

of 	the September 1973 CILSS resolutions referred to earlier, as well as
 

those on a number of other projects. However, along with other donors,
 

AFR 	was concentrating on responding to the most immediate needs and crises
 

inflicted by the drought through its disaster relief program, through the
 

Relief and Rehabilitation Program, (developed by the Sahel Task Force under
 

the leadership of the late Dr. Fei), and through a series-of "Medium Term"
 

agricultural development projects.
 

However, in the spring and summer of 1974, a Research Committee of
 

the 	Sahel Task Force pulled together a number of suggestions and proposals
 

for 	studies and data collection efforts looking toward the longer term pro

blems and potential of the region. 
Included among the Committee's high
 

priority proposals was one, which had been dischissed with representatives
 

of 	the U.S. Department of Commerce's National Oceanic and Atmospheric
 

Administration (D\OAA), for assistance in water resource data collection
 

and 	interpretation. Preliminary estimates for funding such a project
 

were included in the AFR/CWR FY 1975 Budget Submission. In the fall of
 

1974 it was agreed within AFR that the "Sahel Water Data 'Network"proposal
 

should be included among those selected for early development and consider

ation. A Project Committee was formed* and 
a Project Review Paper (PRP)
 

was prepared and reviewed at a Committee meeting on January 14, 
1975.**
 

Meanwhile, AA/AFR had written to the Administrator of NOAA on whether it
 

* The important contributions which representatives of the Technical
 
Assistance Bureau, especially Mr. Bill Long (TA/OST) and Dr. Dillard
Gates (TA/AG) to the formulation of the proposal and the study that

followed is gratefully acknowledged.
 

** 
The 	Text is included as Annex V.
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would be prepared to undertake the work outlined in the PRP and received an
 

affirmative response. On February 6, AA/AFR approved an Action memo

randum for providing $82,000 (Surveys and Studies funds) to finance a
 

PASA with NOAA to carry out Phase I of the project.* 

The approach outlined in the PRP was to undertake a "feasibility
 

study" to "... 
 assess the potential utility, constraints, timeliness,
 

international receptivicy and necessary dimensions of a U.S. initiative
 

in the context of a multi-donv.effort to assist the Sahel countries to
 

upgrade their hydrometeorological capabilities of that region." 
 The study
 

would involve analysis of existing or planned programs, present data col

lection and manpower training needs, unmet needs, particularly for agri

cultural purposes, constraints to meeting such needs, how these problems
 

might be addressed in a multi-donor context, and finally, what role, if
 

any, the U.S. might play. If the recommendations were positive, the
 

Phase 
I study would be the basis for a Project Paper for justifying U.S.
 

participation in a recommended program. 

The PRP and the Action Memo emphasized A.I.D. 's interest in deter

mining whether the U.S. might have special skills and technology (systems
 

analysis, network design, use of remote sensing) to contribute to . 

multi-donor effort, and second, that the basic objective for such
 

participation would be "to assist crop and livestock production.., and
 

support river basin development...". Thus, A.I.D.'s PASA with NOAA
 

* On advice of AFR/DP, it was not considered necessary to convene an 
ECPR meeting on the PRP since Phase I of the project was in the nature
 
of a feasibility study.
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stipulated that the survey and study would be carried out by an inter

disciplinary team which would include agricultural and range specialists.
 

3. The NOAA Study
 

With AFR assistance, NOAA recruited a six man team* under the
 

leadership of Mr. Gerald A. Petersen. 
Following briefings and literature
 

reviews in Washington, the Team spent part of April and most of May visit

ing the major donors 
(UNDP, FAO, UNESCO, WMO, FAC), the headquarters in 

France of the various relevant data gathering or research agencies operating 

in the area -- ASECtNA (aeronautical meteorology), ORSTOM (hydrology), BRGM 

(groundwater hydrology), GERDAT (agriculture) and several others 
-- and each 

of the six Sahelian countries. At 	the request of RDO/Niamey, the A.I.D.
 

member of the team (Dr. Gates) attended a CILSS-convened donors' conference
 

in 	Niamey MAy 7-9 to explain the purpose of the A.I.D./NOAA study and its
 

relationship to the. WMO/UNDP/CrTLSS program. The team reported back to 	the 

A.I.D./W in early June and its final report, after going through several
 

drafts, was completed in December just in time for circulation at the
 

January 8-9 donors' conference convened by WMO at Geneva. 
It should be
 

noted that while the report has not -- pending other donor and African
 

comments -- been formally endorsed by A.I.D., it 	 is regarded as making 

S... a constructive contribution to an understanding of the problems
 
involved and approaches to their solution.*
 

* 	 In addition to Mr. Petersen (meteorology and hydrology) the team
 
included Dr. Jay M. Bagley (agricultural hydrology), Dr. Dillard

Gates, (range resources and animal sciences), Dr. Gilbert L. Jordan
(dry land vegetation and range resources), Mr. Vaughn D. Rockney
(meteorol'Dgy, equipment and networks) and Dr. Norman Rosenberg
(agrometeorology and climatology).
 

Y Memorandum of Transmittal by Mr. Donald S. Brown, Deputy Assistant
 
Administrator, AFR, 12/23/75.
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The NOAA report* has played an extremely valuable role for A.I.D.
 

in assessing the problems of water data management in the Sahel, the
 

approach proposed in the UNDP/TWIO/CILSS program, the strengths of that
 

approach as well as areas 
in which the U.S. should encourage the breaking
 

of new ground. Essentially, the NOAA report supports and endorses the
 

major priorities of the WMO/UNDP/CiLSS Program Document including (a)
 

emphasis on restoration, rehabilitation and expansion of existing data
 

measuring networks, (b) the need for developing viable national servrices
 

for meteorological and hydrologic data gathering and interpretation, (c)
 

the role which a regional center can play in training national hydrologic
 

and meteorologic cadres and in serving as 
a focus for regional data pro

cessing and research. Thus, one important function of the NOAA report
 

was to "help determine an appropriate level of U.S. support for the WM0/
 

UNDP/CILSS program." 

However, the report also has some important emphases of its own
 

which, while not inconsistent with the earlier study, seek to delineate
 

special U.S. concerns 
and ways in which the U.S. might most effectively
 

contribute to the program. There is a strong emphasis in the NTOAA report
 

on (a) the importance of major Afiican participation in the long run finan

cing of the operational costs of the program, (b) the need to stress 
the
 

practical application of water resource data for agricultural planning and for
 

on-farm decision making, and (c) the applicability of new technologies, in

cluding weather radar and satellite sensing, for weather forecasting and for
 

making data available in "real time." In particular, the report stresses
 

* Reproduced as Annex 1.
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the importance of involving the participation of the agricultural mini

stries and agencies in the planning of the data dissemination aspects
 

of the program so that they will be applicable in content and format to 

the practical needs of the herdsmen and farmers of the area. 

This approach is reflected in the program and funding recommenda

tions of the NOAA report. The report recommends that A.I.D. contribute
 

the full $4.26 million (the amount that had been tentatively programmed 

earlier) toward the unfinanced portion of the program* of which $3 million
 

would be allocated equally between national activities and the regional
 

center. Furthermore, the report recommends that $250,000 of theo$1.5 million 

for the Niamey center be applied to establishing a "prototype user services

experimental facility" and that some $200,000 more be used to provide the
 

center with weather radar and meteorological remote sensing (Automatic
 

Picture Transmission) capabilities to supplement the data that will be
 

fed in from the regional network. In addition, the report recommends that
 

the remaining $1.26 million be used to finance data dissemination and utili

zation programs in the other Sahelian countries, based on the experience with
 

the prototype facility recommended for Niamey.
 

How closely A.I.D. will be able to follow NOAA's program and financing
 

recommendation, particularly where they depart from the program require

ments as budgeted in the WIO/UNDP/CILSS study will depend on a number of 

factors including (a) the reaction and agreement of other donors and the 

CILSS countries to the NOAA report, (b) the willingness of additional 

donors to contribute to the basic program, thus freeing up U.S. resources 

* For detailed budget estimates of the total program, see Tables I VI.-
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to 	finance the NOAA innovations, and (c) specific negotiations between
 

A.I.D. and WMO as to how the annual tranches of the U.S. contribution
 

can be most effectively applied.
 

4. 	 Organizing a Multi-Donor Program 

Shortly after UNDP's agreement to help get the program launched 

in early 1975, a meeting was convened in Niamey May 7-9 to solicit support 

from other donors. Given lack of adequate advance notice and preparations,
 

the meeting was disappointing from a fund raising standpoint. All of the

potential donor countries, except UNDP and the U.S., were represented by
 

their local embassies and could only-indicate that they would refer the
 

matter to their governments. The A6I.D. member of the NOAA team partici

pated on the U.S. delegation and was able to explain the purpose of the
 

team's mission, although misgivings were nevertheless expressed by UTDP
 

and CILSS officials that the NOAA survey would duplicate and distract
 

attention from the work that had already been done.
 

On July 1st, a second meeting of potential donors was convened
 

in 	 Geneva by WM4O in conjunction with a broader meeting sponsored by UNSO 

and 	CILSS to mobilize donor support for a number of long range programs
 

requested by CThSS. This meeting was more successful in broadening donor
 

support for the regional hydrometeorological program. The U.S., encouraged
 

by.the endorsement of NOAA, pledged $4.26 million to the program, a pledge
 

later formalized in a letter to WMO of September 5.* The Netherlands 

pledgeisome $2.9 million, contingent on other donors financing the 

remaining two-thirds of the unfinanced "gap" as presented in the rMO/UNDP/ 

* 	 For text of letter, see -AnnexIV. It should be noted that the
 
negotiating instructions of the U.S. delegation stipulated that
 
U.S. contribution to "CTLSS-list" projects (including the WMO/UNDP/ 
CILSS program) were to be made, insofar as possible, in terms of in
kind donations to a mutually agreed program rather than cash donations 
to 	a common fund. 
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CILSS program document. 
 Belgian and Switzerland spoke of contributing
 

lesser amounts (although Switzerland's has not yet been forthcoming).
 

It was also agreed that WMO would call., 
as 
soon as possible, a subsequent
 

meeting of the interested parties to establish organization arrangements
 

for the coordination of donor inputs and African participation in the
 

program.
 

The planned meeting took place January 8-9, 1976 at' NMO headquarters
 

in Geneva 
with tJNDP, the U.S., the Netherlands and Belgian representing
 

the donors and with representation from UNSO and CITLSS 
(the latter in the
 

person of Mr. Bayere, the newly-appointed CILSS Coordinator). 
 The conference
 

was extremely successful in recommending the basic organizational arrange

ments for the program.* 

WI, as 
the executing agency, was given responsibility for the day
 

to day implementation of the program. 
A "Coordinating and Advisory
 

Committee" made up of the donors, TTD, 0UTSO, and will beCILSS responsible 

for coordinating donor inputs and for providing overall oversight of program
 

progress and prospects. 
This Committee can also establish technical panels
 

on particular subjects. A second major body, the "CILSS Technical 

Coordinating Committee" was also recommended for adoption by the CILSS
 

countries. Its major purposes would be to assure adequate local financing 

of the projects, to articulate needs and priorities from an African per

spective, select trainees and recommend counterpart staff. It will be made
 

* At the insistence of the Netherlands, it was agreed that the conference
 
would simply recommend the organizational arrangements to their governments with 
a view to being ratified at the next meeting. That meeting

is now scheduled for May 24-26, 1976.
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up of representatives of the CILSS countries (the directors of the
 

meterological and hydrological services) plus representatives from tM4O,
 

CILSS and the Coordinating and Advisory Committee. It was also agreed
 

at the meeting that a strong effort should be made to bring additional
 

donors into the program, and WMO/1JTSO were requested to take appropriate 

action in that regard.
 

The January Geneva meeting was also very satisfactory from the
 

standpoint of meeting a number of special concerns of the U.S. 
These
 

included acceptance of the principle of contributions in kind, payment of
 

WMO overhead costs on the basis of budget submissions rather than a fixed
 

"overhead fee," and presentation of the concepts and approaches of the
 

NOAA report. Although it was possible to distribute the report only
 

shortly before the meeting, preliminary reactions were, on the whole,
 

favorable. In particular there was endorsement of NOAA's emphasis on the
 

importance of stressing practical agricultural applications of thedata
 

to be generated by the program as well as the importance of long term African
 

support. The idea of a "prototype user services experimental facility" was
 

endorsed for early design. There was some questioning of NOAA technical
 

recommendations on weather radar and APT, (on grounds of excessive sophis

tication and problems of operation and maintenance) although a willingness to
 

look into the subject further once the basic network was in place and
 

operating.* The meeting was also productive in terms of informal program
 

discussions with the 
 MO on priorities for the U.S. contribution for
 

FY 1976-77.
 

* It must be emphasized that the above opinions were preliminary ones
 
mentioned at the meeting itself and in discussions with the "WMO
 
Secretariat.
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B. 	Detailed Description
 

The "project" may be described at two levels, first, overall W140/
 

UNDP/CILSS program in agrometeorology and operational hydrology, and second,
 

A.I.D.'s proposed contribution to the program. 
Clearly the validity of the
 

first is basic to the validity of the second and will be described first.
 

i. 	The WMO/UTNDP/CITSS Program 

The WMO/UNDP/CILSS program in agrometeorology and- operational
 

hydrology represents a long-range broad-scale effort to upgrade the scope,
 

quality and timeliness of meteorological and hydrological data acquisition
 

in and among the seven CK-SS countries and to develop and strengthen local
 

capabilities in the collection, interpretation and dissemination of such
 

data for increasing agricultural and livestock productivity and for improving
 

agricultural planfting. 
 The program consists of seven "national projects"
 

designed to develop and strengthen national water data networks and services,
 

and a complementary "regional project" through which a Regional Center at
 

Niamy will be established for training national techniciins and later for 

serving as a regional data processing, dissemination and technical research
 

institution.
 

The national projects are the "building blocks" of the program and
 

are based on the country-by-country surveys of needs carried out by the
 

Davy and Bernard missions. 
They have in common (a) the rehabilitation
 

of existing national networks of meteorological/hydrological measuring
 

instruments and selected expansions in existing systems to increase the
 

quality and geographic scope of the data, (b) linking the reporting stations
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to national hydrometeorological centers through new or strengthened
 

telecommunications systems so that data can be reported, recorded and
 

interpreted in "real time" (rather than a month or more after the phenomenon
 

occurs as is usually the case today), (c) the establishment of national
 

agrometeorological and hydrological services in each of the countries and
 

the training of a cadre of professionals and sub-professionals in each
 

discipline to operate and maintain the national networks,4 and (d)
 

establishment of data processing units at the national level for the
 

interpretation and dissemination of agrometeorological and hydrological
 

data in a form readily usable by the agricultural sector, for short term
 

forecasts and to relay significant information to the regional center.
 

Each of the national projects is covered and partially funded by a
 

project agreement between WIM, UDJDP and the host government which sets forth
 

the contributions the parties will make over the first two years of the
 

program including'the experts, equipment and training assistance to be
 

financed by URIDP and the counterpart personnel and funding to be provided
 

by the African government. In this connection, UTOP is providing each country an
 

* At present, with the exception of Senegal, practically all of the 
meteorological data gathered in the Sahel is conducted by ASECIM and
 
oriented toward air navigation purposes. Thus the meteorological
 
services are usually located in the Ministries of Transport and Public
 
Works. Most of the directors of the national meteorological services
 
are also directors of the national ASECIA office. ASECNA was established
 
and operated by France for some time but is now becoming Africanized
 
and its headquarters have moved to Dakar. The hydrologic ser rices are
 
in an even earlier stage of development, are located in different
 
ministries (often the Ministry of Mines) and often bifurcated between
 
ground water and surface hydrology. ORSTOM has continued to play a
 
significant role in the day-to-day data collection of surac- ater.



expatriate agrometeorologist and an operational hydrologist* to advise on
 

establishing the networks, upgrading the services, following the training
 

program and helping to organize the collection and dissemination of data
 

in agriculturally useful terms, in liaison with the agricultural agencies
 

of the country. The host governments agree to coordinate the collection
 

of data by the hydrological and meteorological services through the 

establishment of a Senior Council of Meteorologr and Hydrology which will 

also include representatives of the utilizing agencies. The host government
 

also agrees to provide the counterpart personnel, land for the buildings
 

for the national services, furnishings, some equipment and operating costs.
 

In regard to training, it is envisaged that sub-professional training (e.g.,
 

Class 1I meteorologists and below) will be carried out in country, middle

skill training (e.g., Class III) at the Niamey Center, and Class I and I
 

professional training either abroad or at the Center in cooperation with
 

the University of Niamoy.
 

The five-year agreement for the Regional Center for Training and
 

Applications of Agrometeorology and Operational Hydrology (signed by W-MO,
 

UNDP and CILSS) is concerned with the immediate launnhing of the .training
 

program but looks toward the future role of the Center for data processing,
 

regional dissemination, studies and research. Funding for the building,
 

data processing equipment and related technical assistance is to be sought
 

from bi-lateral sources. Under the agreement, UNDP will finance an expatriate
 

Programme Manager, the meteorological teaching staff for the Center -

* 	 The hydrologists assigned to the national projects are provided under
 
a two-year sub-contract between WMO and ORSTOM. They will operate
 
under the supervision of two WMO-recruited hydrologists stationed at
 
the Niamey Center.
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four experts in various disciplines for various periods plus two
 

hydrologists to coordinate and supervise the implementation of the two

year ORSTOM sub-contract.* 
 In addition to providing hydrologists for the
 

national projects, ORSTOM is also responsible for conducting the hydrologic
 

training courses at the Center. 
The training program envisages six two

year courses each at various levels of meteorology and comparable courses
 

in hydrology. For these purposes the agreement includes funding 1 y UNDP
 

of teaching materials and equipment. The Nigerien Government tidertakes
 

to provide a Director for the Center as well as land for the Center's site.
 

2. 	Program Progress to Date
 

It is important to understand that A.I.D. is not being asked to
 

participate in a program that is still on the drawing board, but one that
 

has 	been in actual implementation since June of 1975 and in full swing
 

since October. 

As a result of decisions reached at the May Niamey meeting, a WMO 

official was posted to Niamey to organize preparations for the activition of 

the training courses at the Center. The TMO Programme Coordinator took up 

his responsibilities in October. On October 15, the first two-year course
 

for Class III agrometeorologist students was initiated. 
 The course is being
 

provided to seven students from Upper Volta, Mali, Niger and Senegal**
 

* The ORSTOM sub-contract provides hydrology personnel for the six 
Francophone countries; the hydrologists for Gambia is provided by

WIMO directly.
 

* 	 Applications for students fro. Mauritania and Chad arrived too late
 
for consideration.
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in 	facilities provided in the ASECDTA training school in Niamey and with
 

furniture and teaching materials provided under the program. On the
 

hydrological side, the ORSTOM subcontract has been signed and an ORSTOM
 

expert has organized a course for Class III hydrologists which commenced
 

in 	temporary facilities provided by the Nigerien Government in December
 

1975. Twelve students from five of the six CILSS countries (except Mali)
 

are in attendance.* The Nigerien Government has also provided temporary
 

facilities for the programs' field headquarters. Meanwhile, a contract
 

has been signed with a French architectural firm to prepare plans and
 

specifications for the Niamey Center. 
These have gone through several
 

revisions and are scheduled for completion in April 1976-** The Nigerien
 

Government has made available a fifty hectare plot of land (which is in
 

process of being cleared) for the Center near the river and the University.
 

With respect to the seven national projects, as of December 1,
 

1975, WMO-recruited meteorological experts had been posted to Mali, Niger,
 

Senegal and Upper Volta and the vacancies for Gambia and Chad were due to
 

be filled in early 1976. Recruitment for Mauritania was still in progress.
 

All of the seven hydrologist positions have been filled, mostly by ORSTOM
 

under its sub-contract. Equipment for refurnishing and expanding the
 

national meteorological and hydrologic networks is on order.
 

* 	 Thirteen applications from non-CILSS couxitries had to be rejected for 
lack of facilities. However, participation by non-CILSS students on
 
a supplementary basis is contemplated when conditions permit.
 

-* 	 The schedule for construction envisages final plans by July 1976, the
 
tendering of bids in September, conclusion of a contract in December
 
and completion of construction in December 1977.
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Plans for the immediate future envisage the initiation, in
 

cooperation with the University of Upper Volta, of a course for Class
 

II meteorologists and hydrologists in October 1976, 
 Demand for training
 

at the Class III level has been so great that consideration is being given
 

to starting a second course at the same time, rather than October 1977 as
 

originally planned.
 

At its Chiefs of State meeting in Nouakchott in December 1975, the
 

CILSS countries noted that the prniecz was the first CILSS-sponsored pro

ject to become operational. The conferees requested that the Programme
 

Coordinator convene "national experts" (i.e., 
the heads of the meteorological
 

and hydrological services of the CILSS countries) to look into the follow

ing problems of the Niamey Center: 
 management, recognition of diplomas,
 

and extending the life of the national projects. 
This body (which the
 

Geneva conference had labelled the "CILSS Technical Coordinating Committee")
 

did in fact meet in February.
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3. The U.S. Contribuvion to the Program 

The U.S. has indicated, subject to a number of caveats noted
 

in a letter from AFR to WDO of September 5, 1975,* that it will seek
 

financing of up to $4.26 million over a five year period as its contri

bution to the program and that $260,000 of the total will be sought in
 

FY 1976. As indicated .arlier, A.I.D.'s contribution will reflect both
 

its intention of assisting a multi-donor and multi-recipient effort to
 

achieve common objectives as laid out in the basic program, and secondly,
 

within that framework, to emphasize those aspects reflected in the recom

mendations of the NOAA report. In actuality, this duality of purpose should
 

not create any serious problems since the first priority for all donors
 

during the first two-three years will be to establish a basic physical and 

human resources infrastructure on which a dy-namic and technically sound 

program can be constructed. During this initial period it should also be 

possible for the U.S. to carry out planning and design work of the inno

vations recommended by NOAA, assuming they are accepted by the other donors 

and the CILSS countries. As indicated elsewhere, the initial reaction to 

the NOAA report, as expressed at the January 1976 donors' meeting has been
 

quite favorable.
 

(a) FY 1976 Contribution
 

The proposed U.S. input for FY 1976, is based on recommenda

tions prepared by the WMO Programme Coordinator and have been reviewed
 

within A.I.D. and by NOAA's experts. In the opinion of both A.I.D. and NOAA
 

* For text of letter, see Annex IV. 
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technical staff, the items to be financed are technically sound and 

the cost estimates have been checked and are reasonable. Some adjust

ments have been made to reflect funding constraints and the desire to
 

maximize U.S. procurement.
 

Basically the proposed funding represents a modest but
 

important contribution of commodities and technical services for helping
 

to establish both the national programs and the regional brogram at Niamey.
 

A budget for the FY 1976 contribution is shown on Table VII. 

In regard to the national program, the U.S. will finance up
 

to 50 solar radiation measurement units to be installed over the CILSS region
 

at a density uf about one station per 20,000 square miles. 
 These units will
 

form an important additional component to the national meteorological net

works that are being rehabilitated and expanded under financing being pro

vided by other donors, principally UTDP. At present there are only about
 

seven solar radiation stations in operation in the entire area. 
Installation
 

of the 50 additional stations will provide the national centers with a ner
 

category of agrometeorological data essential to the two basic processes
 

of agricultural production, namely photosynthesis and evapotranspiration.
 

Solar radiation data are necessary for estimating the water requirements
 

of irrigation crops and the amounts of water actually available for rain

grown crops. 
 It is also extremely useful for planning the introduction of
 

more productive varieties and crops and of more 
effective farm management
 

and water conservation methods.
 

The U.S. made recording units will be paired with Dutch-made
 

sensors (in accordance with WMO-tested recommendations) and assembled and
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calibrated in Niamey prior to their placement at the measuring sites
 

in the field. Financing from the Netherlands'contribution will be sought
 

for the Dutch equipment. 
The U.S. will also finance an expert to assemble
 

and calibrate the equipment and to train a "Sahelian" counterpart to 

maintain and re-calibrate the instruments on an annual basis. 
 Given
 

the lead time necessary for procurement, funding for the services of the
 

instrument expert can be deferred until FY 1977. 
 The cost for the U.S.
 

units is estimated at $150,000.
 

A second in-kind contribution will be the services of a tele

communications/engineer to advise on the planning-and design of the communi

cations network that will (a) link the various recording stations to each of
 

the national headquarters and (b) link the national headquarters with the
 

center at Niamey. Construction of the telecommunications sysiuem is essential
 

if data are 
to be made available on a "real-time" basis for hydrological
 

and agricultural forecasting and will play a vital role for the early warning
 

system. Given the fact that elements of a telecommunications system for
 

meterological reporting are already in place and are being operated by
 

ASECDIA, the task will be 
one of designing additional components and linkages
 

which will be compatible with the ASECNA system, thus permitting joint,
 

cooperative use for both air navigation and agrometeorological purposes.
 

The engineer will also make recommendations with respect to the computer
 

facilities required at the national headquarters and at the Niamey Center,
 

taking into consideration the volume of telecommunications data expected.
 

The mission will be 3 months in duration, including a detailed survey of
 

existing national networks and ASECNA facilities, and its cost is estimated
 

at $30,000.
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It is also proposed to provide in FY 1976 the following
 

items for the Niamey Center:
 

(a) American scientific and agricultural reference works and
 

subscriptions to technical journals ($2,000).
 

(b) Agricultural equipment and implements for a training/
 

ex1erimental farm to be located at the Center's 50 hectare site. 
 The
 

objective of the farm will be to demonstrate to the trainees the practical
 

response of both irrigated and rainfed crops to differing agrometeorological
 

and hydrological conditions, to demonstrate the value of timely metero

logical data for making agricultural management decisions, as well as to
 

demonstrate improved farming practices. 
Demonstrations will include both
 

traditional crops as well as 
improved varieties tested by the international
 

agricultural research centers. 
The cost of the various implements, including
 

one tractor and irrigation equipment is estimated at $58,000.
 

The first item would be an in-kind contribution. For reasons
 

of services and spare parts, the latter item should be procured locally and
 

would be financed by a direct contribution to 4TvD which would make the funds
 

available to the Programme Coordinator in accordance with the A.i.D./WMO
 

Grant Agreement.*
 

In addition, approximately l% of each year's contributions
 

($20,000 in FY 1976) will be needed to defray NOAA and 
TM0D actual costs for 

administering the activities. 

Summarizing the contribution proposed for FY 1976, 70,o will 

be in-kind, 22% in cash, and the remainder will cover NOAA and W,1O admin

istrative costs. Thus the bulk of the contribution will go for items with
 

* Annex III
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a direct applicability to benefiting agricultural productivity. The 

work 	of the telecommunications engineer will be of particular importance
 

for 	allocating A.I.D.'s FY 1977 contribution, for much of it has been
 

requested for financing the telecommunications system and the program's
 

computer facilities (see below). Procedures for implementing A.I.D. s 

contribution are discussed in Part IV, below.
 

NOAA and A.I.D. technical personnel have reviewed the foregoing
 

proposals for FY 1976 and have found them to be technically sound and reason

able in cost. See Annex VI for NOAA technical assessment.
 

(b) 	FY 1977 Contribution
 

A.I.D.'s contribution for FY '77 has been programmed at
 

$1.5 million. Based on preliminary discussions held at the January donors'
 

meeting and written comments by the TWND Programme Coordinator, it is recom

mended that the contribution be adjusted upward to $1,830,000 (see Table
 

viI). 

A major item for the national projects will be to provide
 

final design services and equipment for the telecommunications system that
 

will be recommended by the engineering consultant to be financed in FY 1976.
 

$500,000 has been allocated for this item.
 

It is estimated that this amount will finance radio
 

facilities to link 100 agrometerological and hydrological stations in the
 

CILSS countries with their national headquarters and give them a twice

daily reporting capability. An additional $140,000 will finance the
 

equipping of six national headquarters (Niamey is already so equipped)
 

with reception units to receive the data being transmitted from the field
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stations as well as mini-computers to store and process the data, thereby
 

building in each country a water resources data bank. The data would also
 

be relayed immediately to the Regional Center (telecommunications with
 

Niamey would be transmitted via the existing ASECNA regional telecommuni

cations network under cooperative arrangements that would give ASECNA access
 

to the expanded Agromet telecommunications network). In support of such
 

assistance, the U.S. would also provide an engineering cohsultant to super

vise the installation of the telecommunications and computer equipment and
 

to train Sahelian technicians in procedures for maintenance, service and
 

repair. $100,000 is budgeted for this item.
 

Equipment of U.S. source and origin would be procured
 

except in cases where non-U.S. procurement was clearly necessary to assure
 

compatability with existing equipment. The extent to which non-U.S. procure

ment would be required will not be known until the survey to be conducted
 

from the FY 1976 contribution has been completed.
 

$500,000 has been earmarked as A.I.D.'s contribution to the
 

cost of constructing the Niamey Center. This would represent a contribution
 

of over one third to the total cost (including training, data processing
 

and dormitory structures)presently estimated at $1.3 million. The timing 

is appropriate since-the.contract for construction is scheduled for award 

in December 1976. Architectural plans and specifications are being prepared 

by a French firm and the fifty hectare site is now being cleared by the 

Nigerien government. The plans have been reviewed and approved by NOAA 

and A.I.D. engineers and a REDSO/WA engineer will visit the site for a final 
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review to assure that it meets Agency engineering (Section 611) and
 

environmental analysis standards prior to requesting obligation of funds.
 

Since the Center will be constructed under a contract to be awarded by
 

WNO, the U.S. contribution would be in the nature of cash transfer to WMO.
 

REDSO/WA has assigned an engineer to make periodic monitoring 

visits to the site while construction is in progress, but T010 will have 

principal responsibility, on behalf of all the donors, for selecting the 

supervising engineer and the contractor and for monitoring construction. 

It is estimated that $238,000 will be required for air conditioning equip

ment for the Nianey Center, together with related engineering services. 

Such equipment is necessary, not only to staff and classroom efficiency, 

but to enable the computers and other sensitive equipment to function 

effectively. $100,000 has also been budgeted for the cost of providing 

for one year a technician to assemble, calibrate and install the solar 

radiation measurement units provided in :E 1976 and to train an African 

counterpart in maintenance and recalibration procedures. An additional 

$100,000 has been budgeted to finance the cost of providing a design team 

to consult in Niamey on the organization and planning of an experimental 

user services facility, as recommended in the IOAA report. Action on this 

initiative will depend on discussions with ".O and the other donors at 

the next donors meeting in Mlay as well as on discussions in Niamey with 

the Nigerien government. if these are positive, they will clear the way 

for planning the application of one of the most innovative and agriculturally 

significant features of the NOAA report. 

(c) Subsequent Year Contribution (FY 1978-80)
 

Table . mIinprovides estimates as to the allocation of the 

remaining $2.17 million of A.I.D. ts contribution over the final three fiscal 
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years of the project. The distribution of these resources within a given
 

fiscal year are intended to be indicative only and will need to be worked
 

out in a cooperative exchange of views with WN, 
the other donors and the
 

CILSS countries, as has been the case with the FY 1976 and 1977 contributions.
 

At this time, it may be pointed out that the funding plan contained in Table
 

VII reflects (a) the completion of the installation of the telecommunications
 

system (both national and regional), (' j the initiation in Niamey in FY 

1977-78 of a prototype user services .d dissemination activity, including
 

the use of weather radar and Automatic Picture Transmission (see NOAA
 

report, page 16) and (c) a heavy emphasis on expanding activities in the
 

agricultural applications of the information within the other CILLS countries
 

during the remaining two years of the project, drawing on the lessons gained
 

at Niamey. 
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S,.nary Cost Estimate and Financial Plan - U.S. Contribution 
(Obligation in $000)
 

Fiscal Year
 
1976 1977 1978 1979 1980 Total
 

I. 	Regional Center 
Contribution to Construction - 500_/ 500 
Data processing and other
 

equipment 
 -	 238 125 100 	 463
 
Weather radar and A.P.T. 
 - 190 - - 190 
Training equipment 58a/ -
 40 	 40 40 178
 
Publications 
 2 	 2 
 2 2 2 10
 
Technical Assistanceb/ 
 30 200 150 200 100 680
 
Fellowships 
 - - 33 28 28 89
 

Sub-Total 90 - 170
97 	 370O 2,110 

II. 	 National Projects
 
Meteorological and
 
hydrological stations 150 - 50 50 50 300
 

Telecom equipment - 500 
 100 	 - - 600
 
Data processing equipment 	 140 100 - - 240-

Engineering services 
 - 100 100 - - 200 
Data dissemination and 
utilization activitiesC/ - - - 140 250 

Sub-Total 15-0 	 70 350 190 300 1,730
 

[II. 	 NOAA and WMO Administrative
 
costs 
 20 	 150 100 80 70 420
 

Total 260 1,830 
 990 	 640 540 4,260
 

a/ Cash contribution.
 
b Includes prototype data utilization program.
 
C/ Includes technical assistance based on experience learned
 

from Niamey prototype.
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Part 	III - Project Analysis 

A. 	 Technical Analysis
 

This section may best be presented in terms of (a) the
 

basic technical analysis contained in the WMO/UNDP/CILSS program
 

document, and (b) the additional technical recommendations con

tained in the NOAA report.
 

1. 	 The W1MO/FAO Analysis
 

The agricultural system of the CILSS countries may
 
be summarized as consisting largely of (a) rain-fed subsistence
 

farming, mostly for food crops, (b) irrigation farming, related
 

to the river basins and Lake Chad, often for export crops, ()
 

recession agriculture in the flood plains, lakes and ponds, again
 

mostly for food. In addition, livestock plays a majo: role in
 

the economy of the area, both as a major source of local consumption
 

and as a major export to the coastal countries.
 

All of these aspects are intimately tied to cli

matic variations and to the volume, periodicity and location of
 

rainfall during the "rainy season". Generally speaking, the
 

climatic regime of the area is cbaracterized by the advance of the
 

monsoon (Intertrop~cal Convergence Zone) from the Gulf of Guinea
 

into the Sudano-Sahelian region with diminishing amounts of rain

fall as it proceeds northward until it peters out at some point
 
along the northern boundary of the Sahel. The rainy season usually
 

lasts from June-October and is the direct source of moisture for
 

rain-fed agriculture of the Sudano zone and the more northerly
 

range lands of the Sahel. Rainfall is characterized by consider

able local variations in periodicity and location. In addition,
 

there are great variations in the length and northward advance of
 

the monsoon, and the volume of precipitation it produces, from
 

one yearto the next. These factors, in turn affect the timing
 

and mount of run-off which feeds the lakes and river basin systems
 

of the area.
 



Because of the rainfall- run-off cycle, agriculture
 
in the CILSS countries is generally characterized by a two-phased
 
system: First the period June-October during which there is peak
 
agricultural activity for rain fed farming, and second, the period
 
August-February during which recession agriculture is practiced
 

as the rivers and ponds recede.
 
As emphasized in the Davy, Bernard and NOAA reports,
 

agriculture in the CILSS countries is presently carried on with
out adequate information either for agricultural or river basin
 
planning or for direct support to the farming and herding popu
lations.* Nor are historical climatological records availabl-e in
 
a form which permits early recognition of significant seasonal
 
variations, particularly for droughts. As indicated earlier the
 
meteorological services are almost entirely oriented toward the
 
needs of civil aviation rather than agriculture. The hydrologic
 
networks and institutions are even less ell developed and at
 
present much of the day-to-day hydrologic information s gathered
 
either by ORSTOM or as a result of previous ORSTOM activities or
 
as a part of aviation supported observations. Coordination of
 
meteorological and hydrologic information at the national level is
 
often weak, due in part to the separations of the two services in
 
different ministries. The limited non-aeronautical data which is
 
collected usually arrives from the observing station a month or
 
more after the event. At present, little is being done to inter
pret this data in terms meaningful to agricultural or river basin
 
planners, nor to national extension and "animation" services. Thus,
 
there is no basis for a data dissemination effort to the farming
 
and herding populations nor one for early warning.
 

The situation may be summarized by saying that a
 
basic component of the infrastructure necessary to support increased
 

*Apartial exception to this conclusion is the various hydrologic
 
data gathering projects that have been activated with external
 
financing, as for example the 
MO project for measuring the head
waters of the Niger and the Lake Chad hydrologic activities.
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agricultural and livestock production is either largely missing
 

or non-functional.
 

As described in Section I above, the TOO/UNDP/CILSS
 

program addresses the foregoing problems in several interrelated
 

ways including:
 

(1) Initiation of a new major training program to
 

strengthen and expand the national agrometeorological and hydro

logical services and to man the hydrological and meteorological
 

networks;
 

(2) The rehabilitation of existing data measure

ment networks together with selected additions of new stations
 

(equally important is the need to keep the networks well maintained
 

and operational to assure the gathering of high quality data);
 

(3) A communications system that will permit the
 

rapid (real time) transmission of data to national centers for
 

analysis and for relay to the regional center at Niamey;
 

(4) The preparation of a methodology for inter

preting the data in a form that can be readily assimilated and
 

acted upon by both government user- and agricultural producers;
 

(5) A means of disseminating the interpreted
 

data rapidly to the users;
 

(6) The development of new applications for the
 

derived data, and historical data, through research and experimen

tation;
 

(7) As one major product of the foregoing, the
 

elaboration of a forecasting system that will be tied into an early
 

warning systea for agriculture. Such a system will permit the
 

early detection of adverse rainfall patterns and thereby alert.
 

governments (and donors) of the need to take adaptive measures so
 

as to mitigate the effects of the on-coming drought. For example,
 

an early indication of a shortfall in moisture for rainfed agricul

ture would alert governments to the need for a shift of effort
 

and concentration on maximizing production from flood plain cropping
 

which takes place later in the year.
 

The initial $4.2 million input of UNDP into this overall
 

approach is concentrated on financing for two years to enable WMO to
 

initiate the training program and to rehabilitate and expand the grid of
 

data measuring stations.
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2. The NOAA Analysis
 

The NOAA analysis is basically supportive of the
 

WMO/FAO assessment but contains some emphases of its own and in

cludes several technical recommendations that go beyond the IMO/FAO
 

study. First, the NOAA team stressed the importance of refurbish

ing, rehabilitating and recalibrating the instruments of the existing
 

networks before beginning to add significant numbers of additional
 

stations.* Second, NOAA recommended the use of weather radar and
 

satellite sensing stations to complement and supplement data being
 

gathered by traditional network sources, particularly after the
 

EuropeAn Space Agency geostationary meteorological satellite has
 

been positioned to cover the C=LSS area.** NOAA's analysis reasons
 

that "the complementary information obtained from weather radars
 

and satellites would be especially valuable for identifying, trac

ing and predicting the extent of rainfall associated with the Inter

tropical Convergence Zone". that is, the coming of the monsoons which
 

inaugurate the rainy season. Thus, NOAA recommends that weather
 

radar and satellite read out capability be included in the technical
 

package for the Niamey Center where they could be used both for
 

training purposes and for improving the accuracy and timliness of
 

the services to be provided by the Nigerian weather services.**
 

If the demonstration proves itself, the team recommends similar
 

equipment for the remaining CILSS countries.****
 

Third, the NOAA study stresses the importance of
 

adapting and interpreting the data in terms meaningful to the agrri

cultural crops and systems, and the livestock practices, which
 

operate in the CILSS countries, and of disseminating the data
 

in modes readily understood and usable by both officials and the
 

producers. For this purpose, it recommends "the establishment of a
 

*It seems clear from statements made by the VIO Programme Coordina
tion at the Geneva donors meeting in January that this approach is
 
in fact being followed in the implementation of the program. Also
 
WMO is not replacing some of the instruments whose accuracy NOAA
 
questioned.
 
"*This is scheduled for 1977.
 

***As the report points out, an ASECTIA weather radar is already in
stalled at the Niamey airport so that information from this source
 
can be obtained by simply wiring it to a scanning device at the Center.
 
*"*Mauritania is not included for weather radar because a station at
 

Nouakchott would not pick up many clouds at any time of the year.
 

Gambia would be covered by the station at Dakar.
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prototype user services experimental facility (at the Niamey Center)...
 

as a model system offering practical advice and experience...and pro
cessing agrometeorological and hydrology data into user-oriented
 

products..." The team also recommended that a substantial portion
 

($1.3 million) of the AID contribution "be directed to the purpose
 

of helping to assure the effective dissemination and utilization by
 
the agricultural agencies of the area and their clienteles."
 

At the January donors meeting in Geneva, this emphasis
 

was articulated by the U.S. Delegation* and was concurred in as being
 

wholly compatible with the approach and philosophy of the W140 and
 
the other donors. The meeting agreed, at the suggestion of the U.S.,
 

that techXrnical advisory panels should be established on such sub

jects as the dissemination of data.
 

In addition, the U.S. plans to offer at the May 1976
 
donors meeting the services of a design team to design a prototype
 

user services at Niamey so that practical planning of such facili
ties can be developed in coordination with the planning of the
 
Center's program and the strengthening of the agrometeorological
 

services for Niger.
 

3. Agricultural TIrlications of the Program
 

The program has long-term implications for increasing
 

agricultural productivity in the CILSS countries, thereby increasing
 

farmer and herder welfare and reducing the requirements the area
 
would otherwise have for food imports. However, it should be recog

nized that the program is a long-term undertaking which depends on
 
increasing and upgrading the manpower resources of the CILSS 
coun
tries; of creating improved data processing systems which can dis

seminate agrometeorological data in terms meaningful to agricultural
 
technicians and to the farmers and herders.
 

As noted in the social and economic analyses below,
 

the program, once it is functional and has "shaken down", should
 
be capable of the following: (a) providing accurate, timely data
 

to cultivators of rain fed crops as to when, at the advent of the
 

*See U.S. Delegation opening statement, reproduced on Annex VII.
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monsoon, would be the best probable time for field preparation and
 
planting, thus reducing the risk of premature planting and loss
 
of seed; and, (b) providing herdsmen with more accurate data as to
 
pastures which have received adequate moisture and are available
 

for grazing.
 

Moreover, as noted in a recent FAO report, "Study of
 
the Prospects for Agricultural Development of the Countries of the
 
Sahel, 1975-1990",* a significant portion of the agricultural
 

output of the CILSS countries is derived from flood recession agri
culture, of two kinds; 
one is planting in depressions (corvettes,
 
bas fonds, marig aux) that fill with water during the rainy season.
 
The areas used are normally shallow depths of water suitable for
 
rice, and leaving sufficient residual moisture for corn, sorghum
 
and millet. Yields could be increased for this kind of "free flood"
 
agriculture if better long-term rainfall forecasts were available
 
for both time and quantity of precipitation.
 

The other form of flood recession agriculture takes
 
place along the banks of rivers with planting in saturated flood
 
plains and river banks after the over-bank flood has receded. At
 
the present time, because of no accurate forecasting and the farmers'
 
inability to predict upstream secondary crests, rate of fall, etc.,
 
no planting is done until the surface has dried. 
 If better fore
casts were available, planting could be timed to take advantage of
 
the full available moisture 
, just after the flood has receded,
 
making it possible to nlant two crops rather than one. 
 However,
 
the timing of the planting must be fairly precise, since the time
 
range for two crop planting is only about 10 days.
 

The proposed program has also important implications
 

for reducing agricultural losses frm severe 
climatic changes.
 
Accurate upstream precipitation measurement and tributary stream
 

gauge measurements 
can predict the advent of abnormal flooding
 

*Volume I, Table 5, page 95.
 



. 47 

conditions, giving advance warning to populations living down
stream. An even more important objective of the program is to
 
develop an "early warning" system for recognizing severe seasonal
 
scarcities of rainfall and thereby provide lead time for govern
ments and agriculturaliststo take the actions which will help to
 
mitigate the consequences of future droughts.
 

Finally, the program is an essential component of
 
efforts to increase agricultural productivity through river basin
 
development. 
 Since the whole subject of river basin development
 
(for agriculture and other uses) is receiving increased attention
 
as an approach to the &evelopment of the CILSS countries, its re
lationship to the program is treated at greater length in the follow
ing section.
 

4. 	 The Role of Hydrology and Meteorology for River
 
Planning in the Sahel
 
In order to plan rational development for long-term
 

utilization of water resources in the Sahel, a number of studies
 
and pilot projects are necessary because this is an area of water
 
shortage in which the various uses of surface and groundwater are
 
mutually exclusive and competing. Before final decisions can
 
be made on priority assignments for water utilization, particularly
 
for the water in major river and lake systems, a number of basic
 
studies and policy decisions are necessary. Among such studies are
 
quantity and quality of groundwater and its relationship to the
 
major rivers and lakes and a full understanding of the existing
 
riverine regime, including likely maximum and minimum flows. 
 If
 
these and other necessary studies of the river and lake basins pro
ceed and the fun. potential becomes clearer -- while at the same
 
time efforts are intensified to obtain maximum production from
 
rain fed and flood recession agriculture, livestock and fisheries
 
through improved husbandry and increased modern technology -- it
 
is conceivable that one would find sufficient water is available
 
from surface and ground sources to have some water resources pro
jects in which priority is reserved for other uses than irriga
tion.If this proves to be true, then large blocks of hydro-power
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for agro-industry, mining exploitation md refining, and urban
 
activities can be planned; extensive water storage and releases
 
for maintenance of through navigation can be contemplated; and
 
consumptive use of water by industry can even be considered.
 

However, until the basic data-gathering studies are
 
completed and a number of years of experience with large-scale
 
modernization of rainfed agriculture, including through a drought
 
cycle, is evaluated, it is clear that planning consideration must
 
assume over-riding priority for surface water for use in irrigated
 
agriculture, livestock and fisheries for food producti6n.
 

In all of the major basins of the Sahel-Senegal
 
River, Niger River, Lake Chad, The Gambia River and the Volta River,
 
there are fundamental data - gathering studies and surveys that
 
have not yet been made on a satisfactorily reliable basis, and
 
which are essential to any planning of rational use of water in
 
these systems. Without such reliable basic data, almost any iso
lated or ad hoc project development will lead to uneconomic under
building or over-building of project sites and will virtually assure
 
the misutilization of the 
scarce and invaluable resource of sur
face water.
 

The most fundamental physical facts of any surface
 
water system are how much water is there in the system? where
 
is it? and when? ',hat is the run-off in various soils in various rainfall
 
conditions? what is the evapotranspiration rate? The sciences for obtain
ing the answers to these fiuestions 
are hydrology and meteorology.
 

Fortunately, the countries of the region and the
 
UNDP have already r~cognized that these basins represent a great
 
potential resource 
that can only be developed for the maximum
 
benefit to the region if they are recognized as a system in which
 
any developmental activity affecting a part of the system will
 
have some effect on &e other parts of the system. Accordingly,
 
in the Senegal, Niger, Lake Chad, Gambia and Volta basins,
 
international basin commissions have been established with membership
 
by all or most countries riparian to the surface water system.
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As noted by the U.S. Bureau of Reclamation, the
 

IBRD, A.I.D. and many other reports over the past several years,
 

the most glaring weakness in basic data for any kind of water
 

resources planning in the Sahel river basin systems is the scarcity
 

of hydro-meteorologic records and the unreliability of those records
 

which are available. It is often asserted that there is a vast
 

reservoir of records on file in the various basin commission docu

mentation centers. However, on closer examination one finds that,
 

first of all, what readings there are in hydrology have for the most
 

part been compiled by ORSTROM and the most complete records are
 

located in Paris. The Sahelian countries' hydrologic services are
 

under funded and under staffed. The hydrologic and meteorologic
 

services are in different ministries with little coordination or
 

means of exchanging and cross-checking data.
 

The river basin commissions have no hydro-meteorologic
 

networks of their own to obtain regular rainfall and river flow
 

readings every day for years over long periods of time. The vari

ous stations placed and read by OSTROM and others sometimes have
 

one to three years of continuous daily records during a hydrologic
 

campaign or specific study, perhaps ten or fifteen years ago. Others
 

have continuous records for many years, but readings only once or
 

twice a month with many months missing and completely inconsistent
 

readings that have little or no reliability from gauges that
 

have not been recalibrated for 5 to 25 years, instead of monthly.
 

The commissions have no skilled hyrometeorologic staff and have
 

access to neither their own nor national networks of rainfall and
 

river-gauge stations. Neither have the basin commissions access
 

to the information on a real-time basis, often waiting years for
 

publication of a year book, if ever receiving the data, and there
 

is no present capability for evaluating hydrometeorologic data or
 

compiling statistical hydrologic techniques for synthesizing
 

historic flow records.
 

A communications system for receiving daily real-time
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advice of both rainfall and river stage at key stations -- as is
 
contemplated in the t40/NDP/CILSS program -- is essential for
 
both flood warning and notice to farmers for key agricultural
 
decisions. 
The time for preparing fields for flood recession
 
planting is usually less than ten days, and essential data on
 
time, extent of flood, likely secondary peaks, etc. is still
 
totally unavailable. Such real-time data is not only vital for
 
flood warning and planting preparation, but is absolutely essen
tial for the operation of resorvoirs for irrigation, fl6od con
trol, and navigation.
 

5. Relationshi, to the River Niger Commission
 
The River Niger Commission, composed of nine riparian
countries, was formed in 1964 and, like the Agromet Regional Center
 

for Training and Applications, has its headquarters and Secre
tariat resident in Niamey. 
The NRC Secretariat is currently weak
 
and under-funded. 
 It has no 
staff working on the essential fields
 
of water resources engineering, hydrology, irrigation engineering,

etc. 
 But both the Executive Secretary and the donors recognize this

constraint to 
the functioning of the Secretariat, and the authority

of the Council of Ministers has been sought to hire qualified ri
parian personnel in hydrology and other disciplines and to seek
 
multilateral and bilateral secondment of experts.
 

The first priority project to increase the data base
and planning capability of the NRC Secretariat is the establish
ment and operation ofahydromet network and training of the necessary

riparian staff. 
Preliminary discussions in Niamey with the NRC
 
Secretariat, the WMO Programme Coordinator, UNDP and the Government
 
of Niger has produced complete agreement on a cooperative under
taking between NRC, and the 1MO/UDP/CILSS program.
 

The '
M0 Programme Coordinator has set aside sufficient
 
space in the plans for the Regional Center to provide offices for

the NRC hydrometeorological staff (about five professionals) and
 
will reserve training spaces for trainees selected and funded by

NRC. Both organizations agree on NRC use 
of the Center's computer
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and programs when they become functional. NRC will also utilize
 

same
the same telecommunications system and, where applicable, the 


network of rainfall and river gauges, although the NRC will need
 

to install some selected supplementary gauges of its own. In
 

return for this sharing arrangement, the NRC will pay rental-rates
 

to be worked out-for space in the building and 2r time on the
 

computer.
 

6. 	 Relationship to CIEH Project
 

The Bureau for Africa is also assisting, in coopera

tion with France, another water resources program in Africa, through
 

its support to the Inter-African Committee for Hydraulic Studies
 

(CIEH). The question naturally arises as to the relationship between
 

this program and the hydroagrometeorological program, and the extent
 

of duplication or complementarity.
 

Certain obvious differences between the two program
 

are that CIEH involves 13 countries (including four observors) and
 

thus covers most of West and part of Central Africa, while the hydro

agrometerorological program concerns only the CILSS countries. A
 

ground
second distinction is that CIEH includes major attention to 


water resources in its terms of reference while the hydroagromete

orological program is concerned only with rainfall and surface water.
 

C1-EH 	is performing valuable functions in the water
 

resources field, but they are quite different from those to be per

formed by the W10/UDP/CILSS program. CTER is at this time pri

marily a gatherer, repository and organizer of documents on water
 

-- surveys, feasibility studies,
information in its member countries 


project proposals and data collected by the various water services.
 

It also disseminates water resources information, periodically.
 

circulating lists and abstracts of studies or surveys to member
 

countries and outside Africa. Thus it is providing its members
 

with 	a "water resource memory" or data bank which can be drawn upon
 

by national authorities in determining their needs for additional
 

information or for preparing water resource projects.
 

CIEH also performs research, plamning and technical
 

assistance functions in the water resource field, and is evidently
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seeking to strengthen this aspect of its work. 
The French ex
perts provided to the organization have carried out a number of
 
studies. 
A Technical Bureau has been established and is working
 
on a long term plan for the development of the water resources of
 
the entire savannah region, and the identification of projects to
 
implement the plan. 
Over the shorter run the organization is
 
seeking to develop a technical "outreach" capability which can
 
be drawn upon by member countries for help in preparing water
 
resources development plans or project proposals for donor finan

cing.
 

As discussed above, the basic thrust of the '-01
 
UNDP/CILSS program is quite different. 
 It is concerned with
 
strengthening the operational capabilities and national net
works of the hydrologic and agrometeorological services in the
 
CILSS countries. It is concerned with providing seasonal water
 
data information on a daily, "real time" basis as a means of
 
assisting both agricultural planners and the agriculturalists them
selves. 
 The Regional Center at Niamey, in addition to 
its train
ing function, will process the flow of data from the national
 
headquarters and put it into meaningful regional terms. 
 It will
 
develop meteorologies for forecasting and for an early warning
 

system.
 

The only area in which duplication might arise would
 
be as 
the Niamey Center moves later more deeply into the research
 
field, including for exam-ple, climate/crop correlation studies and
 
use of historical data to improve agricultural production decision
making. 
Clearly, it will be necessary for the two organizations
 
to establish arrangements to 
exchange information and to collabor
ate in the design of their research programs so as to avoid any
 
overlap of activities.
 

7. Environmental Assessment
 
A. Potential Environmental Imact Successful complb-


tion of the overall program will result in the emplacement and
 
operation of an improved water data collection and dissemination
 
network for the Sahel plus a growing cadre of experts trained in
 
the operation, maintenance and utilization cthe network. 
This,
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in turn, will be reflected in a better understanding of the water
 
potential of the region, both as 
to quality and quantity, and
 
thereby more 
efficient use and stewardship of this critical
 
natural resource. 
 The imporoved knowledge of water availability

will assist in preventing misuse of the land through over-grazing

and inefficient irrigation practices, mitigating the economic
 
and social impact of drought (e.g., loss of seed and livestock,

sudden displacement of populations), and also increase the efficiency

of water use 
(e.0., better forecasting and regulation of river
 
flows).
 

The environmental "costs" of the total program appear

to be minimal. 
There is the possibility that, over the long range,

improved knowledge of the water resources base would attract popu
lations (esp. nomads and livestock herders) to localized areas
 
which could then overtax both the land and associated water. It is
 
more reasonable to assume however, that improved knowledge of water
 
availability plus the concurrant increase in trained managers would

effect a wiser utilization than presently exists. 
Without knowing

exactly what the water supply and distribution is at this time 

a fundamental purpose of this program --
it is impossible to spec
ulate what the response to an improved knowledge of location and
quality will be.
 

Other environmental costs may be associated with the
 
construction of the data collection and dissemination network, the
 
regional training center, and the buildings to house new and ex
panded national meteorological and hydrological services. 
 These
 
are judged to be of a very minor nature, however. It should be
 
noted that the AID contribution financed under this project is
 
not planned to support the buildings for the national agro-mete
orological services. 
Also, it is worth noting that AID is only
 
one of a series of contributors to the entire program, and it is
 
probable that the regional training center and data stations
 
would be constructed over time with or without AID support. 
How
ever, by virtue of the AID contribution coupled with the sensitivity

of AID and the NOAA experts team to the need for better management
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and conservation of the region's water resources, an opportunity
 
exists to influence the programi (if required) during its final
 
design and implementation phases in a manner that mitigates any
 
potential short and long-term undesirable environmental effects.
 

With respect to the regional data collection and
 
dissemination network, AID's 1976 contribution will provide for
 
establishment of new solar radiation stations on a broadly dis
persed grid (i.e., 1 to every 20,000 sq. miles, covering for the
 
most part remote, unsettled areas). The stations are small
 
structures (at the most no larger than a small one bedroom house)
 
which will house sensors for collecting and transmitting data.
 
The structures are alreada in existence or will be constructed
 
by the host countries. Few if any effluents will be released
 
to the air and water, and the amount of any ionizing radiation emis
sion will be minimal. The stations will be monitored on a daily
 
(or twice daily) basis by non-live-in personnel, or else will be
 
completely automated. They will also be removed from population
 

centers.
 

The construction of the regional training center
 
in Niamey will be the principal component of the program with
 
recognizable environmental costs. These will consist of waste emis
sions (principally sewage), utilization of land now being partially
 
used for trade and residential purposes, some increase in local
 
traffic and noise and dust during construction. The training center
 
will, however, be a series of relatively small labratories, train
ing and data processing rooms, and separated dormitory buildings -
spread over a 125 acre site. 
This site is adjacent to the University
 
of Niamey and, as such, will be essentially an extension of the
 
University. The dormitories will contain approximately 50 rooms,


50 - 100
 
suitable for no more than/inhabitants. This is a relatively small
 
number of individuals, and in turn reflects a low level of human
 
waste emissions and resource usage additive to that 
now imposed
 
by the present University. While some noise and typical construction
 

pollution (e.g., dust) will occur during the building period, it
 
should not be excessive and annoying (or hazardous) given the fact
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that thebuildiigs will be toward the 
center of a large site which
 
is bounded on one side by the Niger River and on a second side
 
by a major road, across from which is the University grounds.
 
Prior to requesting obligation of AID's FY 1977 contribution
 
(which will include a $500,000 contribution to the Center)
 
REDSO/WA engineers will perform an on site inspection of the
 
location and plans o. the Center and will make a determination as
 
to whether it meets Section 611 and AID environmental assessment
 
standards.
 

The program includes two pilot farm plots at the
 
regional center for training and demonstration purposes 
, one for
 
hydrology and one for agrometeorology. Their small size limits
 
the possibility of significant pollution by pesticides or other
 
agricultural chemicals or wastes.
 

B. Alternatives - The overall program, given its nature and
 
minimal environmental impacts, does not lend itself to many viable
 
alternatives. The selection of data stations is based on the
 
location of existing stations, considerations of the need for good
 
spatial coverage of the geographical region and, in some instances,
 
the need to sample at 
certain critical locations. Given the lack
 
of significant environmental impacts from these small structures,
 
there is no reason to consider alternate sites based on this type
 

of consideration.
 

With respect to the regional center, alternative sites
 
(particularly Ouagadogou, Upper Volta) were consideredbut not on
 
environmental grounds. 
 The Niamey site resulted from a joint
 
decision by the involved CILSS countries with a major determinant
 
being the gift of the land by the Government of Niger. The location
 
adjacent to the present University appears to be ideal, given the
 
training and education orientation of the regional center and
 
the opportunity to share facilities and equipment with the Un 'trsity.
 
Summary: The potential environmental "costs" of tho pruram appear
 
to be minimal, and a more detailed assessment is no required. Th;
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principal undesirable impact will be the additional wastes (e.g.,
 
sewage and solids) generated at the regional center. Attention
 
will be paid to ensuring that they receive at least the 
same level
 
of treatment and disposal as those from the University. Given the
 
relatively small size of the regional center, there is little
 
likelihood of a significant undesirable "cumulative" effect (e.g.
 
overtaxing waste disposal capacity by adding on the center's sewage
 

effluents).
 

8. Planning and Cost Estimates
 
The planning and cost estimating that has been prepared
 

for the '40/UNIDP/CILSS program, as a result of the Davy and Bernard
 
missions, has been reviewed in detail by NOAA. 
As indicrated earlier,
 
NOAA itself mounted a mission to review the program and visited each
 
of the countries involved as well as the various European and inter
national agencies concerned with the program. 
Based on these investi
gations, it is considered that the WNO/UNDP/CILSS program meets
 
legislative (section 611) criteria for the engineering, financial
 
and other planning that is required in advance of authorization.
 
The cost estimates of the program are judged to be reasonable
 
firm at least as of July, 1975. NOAA's assessment of these points
 
is contained in Annex VI.
 

9. Financial Analysis
 

The financial analysis contained herein is based on
 
the estimates contained in the basic dMO/UNDP/CILSS document that
 
was presented at the July 1975 donors meeting in Geneva. 
That docu
ment, in turn, is based on the field surveys carried out by the
 
Davy and Bernard missions, although the funding estimates made
 
by the field missions were reduced somewhat by UNDP to fit more
 
reasonable expectations of both African and external donor financial
 

capabilities.
 

Nevertheless, the program represents a major, compre
hensive long-term investment by both African and donor countries
 
alike. 
 Total program cost over the six year period 1975-1980 is
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estimated at $27.7 million of which about half (13.9 million)
 

would be borne by the CTLSS countries themselves. The CILSS
 

countries' estimated contributions are shown in Tables 1 and 2.
 

The UNDP contribution, shown in Table 3, totals $4.2 million
 

leaving $9.6 million to be financed by other donors (table 4).
 

As of January, 1976 three bi-lateral donors had agreed to par

ticipate, the U.S. ($4.3 million), the Netherlands ($2.9 million)
 

and Belgium ($0.2 est.), leaving an unfinanced balance of $2.2
 

million. In actuality, the unfinanced balance is undoubtedly
 

larger because the U.S. wishes to earmark a considerable portion
 

of its contribution (about $1.5 million) to items not included in
 

the W'O/UNDP/CILSS budget but, as discussed above, are believed
 

to offer opportunities for considerably enhancing the value of
 

the whole program. Price increases over the past year have also
 

contributed to an increase in total financial requirements. The
 

unfinanced balance may therefore be estimated in the magnitude
 

of $4-6 million.
 

a. CILSS Contributions
 

The contributions estimated from the CILSS coun

tries are based on actual commitments in project agreements con

cluded between UTIDP and the seven countries for the period 1975-76
 

and on estimates for 1977-80. Table 1 shows the breakout of these
 

figures by function (namely, personnel, building of stations and
 

running costs) over the six year period. Personnel costs increase
 

in all cases in the magnitude of about 10M over the period of the
 

project, reflecting the results of the training program and the
 

expansion of the national services. There are even sharper in

creases in annual operating costs. However, the total annual
 

cost burden per country does not increase proportionately, and
 

in some cases only moderately, because expenditures for the build

ing of stations to house the measuring instruments tapers off at
 

the end of the period as the expanded networks are completed.
 

The fact that the CILSS countries have concluded project agreements
 

committing themselves to make these investments from their own
 

resources for the first two years of the program is a promising
 



- 58 
indication of the priority which they attach to it and of their
 
readiness t continue to make the domestic financial effort necessary
 
to play an effective role in the program.
 

b. 	The UNDP Contribution
 

In order to permit the early activation of the
 
initial essential elements of the program, UNDP agreed in early
 
1975 to contribute the $4.2 million shown on table 4. UNDP financing
 
has permitted W4 to launch, for the first two yeaz 
 the agro
meteorological and hydrological training program at temporary
 
facilities in Niamey, the provision of resident advisors to the
 
CILSS countries in each of these fields, and funding f6r equipment
 
for the initial phase of rehabilitating and expanding the national
 
networks. Thus UNDP.'s initial contribution covered both the
 
nationaland regional phases of the program as well as a field manager
 
to coordinate the entire exercise.
 

However, it is important to keep in mind that the
 
initial UNDP grant is due to expire in late 1977. 
This applies to
 
the 	ORSTOM contract for hydrologic services as well as the fund
ing 	for advisors and equipment for the national meteorological
 

services.
 

Subject to a favorable evaluation of the program
 
in early 1977, UNDP is planning to provide additional support for
 
the regional training program in its 1977-81 Africa regional pro
gram budget (which is currently in preparation). However, the
 
regional budget is not planning to finance a continuation of the
 
national activities after 1977; specifically, the resident advisors
 
and the assistance to the national hydrologic and agrometeorological
 
services in the CILSS countries. Further UNDP sunoort for the
 
national activities will depend on whether they are included in
 
the UNDP's bilateral programs for each country. 
Thus there is a
 
danger, which has been sharpened by UNDP's recent financial difficulties,
 
that some of the national programs may require assistance from other
 
donors after 1977.*
 

*This may not be a good candidate for U.S. help, given the ±acw or
 
French speaking agrometeorologists and hydrologists available in
 
this country.
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c. Other Donor Contributions
 

The major items requiring other donor contri
butions are shown in Table 4. With respect to the Niamey Regional
 

Center, this includes virtually all the costs of construction and
 

for its telecommunications and data processing equipment (much of
 
the instructional equipment is included in the UNDP grant). In
 

addition, there is a need for experts to design and carry out the
 
Center's data processing and dissemination program, develop the
 

early warning system and to train African staff in these techniques.
 
These costs are estimated to total $3.5 million. An additiotal $9.0
 
million is estimated for the seven national programs. The estimate
 

evidently includes $1.5 million for experts on the assumption
 

that UNDP -willnot finance national experts after 1977. The major
 

remaining items are $2.3 million for buildings for their national
 

services and $1.1 million for equipment, including the telecom

munications systems.
 

If one adds the $1.5 million of the NOAA recom

mendations that are not included in Table 4, the total required for
 

bilateral financing is $11 million of which $6.4 has been pledged
 
to *ate by the U.S., the Netherlands and Belgium. The question of
 

raising funds from other donors was raised several times at the
 

January donors meeting, and f0 and UTSO have been specifically
 

charged to seek out such support. Canada, West Germany and Swit

zerland appear to be possible candidates and support from Belguim
 

might be increased. The U.S. will need to continue to urge
 

that attention be given to this issue, including at the donors'
 

meeting scheduled for May 1976.
 

A second major financial issue which needs to
 

be examined early on in the program is that concerned with
 

meeting the running costs of the Niamey Center after it has been
 

placed in operation and external assistance in phasing down. In
 

addition to Is continuing training function, the Center will play
 

a vital operational role in interpreting and disseminating regional
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weather and hydrologic data, trigger an early warning system,
 

and undertake weather/crop correlation studies which can have
 

long run significance for increasing agricultural productivity
 

in the region. It should seek to become a center of excellence
 

for research and scientific achievement in the Sahel, with strong
 

professional linkages with the international agricultural re

search institutes, particularly IITA, ICRISAT and ILCA.
 

This is clearly a function that will be beyond
 

the capabilities of the CILSS countries to support alone. Atten

tion will need to be given early on to ways of linking the Niamey
 

Center with the Consultative Group on International Agricultural
 

Research or with the proposed Sahel Institute or as a continuing
 

project of the Club des Amis du Sahel so thatlong term regular
 

financing from outside the region can be assured.
 

10. Social Analysis
 

As the NOAA report points out, the beneficiaries
 

of the program may be conceived as falling into two categories,
 

the direct beneficiaries -- the cadre of CILSS technicians and
 

specialists who will be trained under the program -- and the
 

ultimate beneficiaries, namely, the millions of farmero and
 

herders who comprise the "target group" which the program in

tends to reach.
 

A major objective of the program is to upgrade
 

and expand the national agrometeorologican and operation (sur

face water ) hydrological services in each of the CILSS countries.
 

NOAA's estimate as to the desired numbers of trained technicians
 

and various levels of proficiency for each country are shown
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below. 

SUGGESTED MANPOWER REQUIREMENTS FOR
 
EACH OF THE SIX SAHELIN COUNTRIES
 

AGRICULTURAL

TYPE METEOROLOGY OPERATIORER88 D WATER" TOTAL 

Professional
 

Class 1 (MS/PHd) 1 
 1 1 3 
Class II (BS) 5 
 5 
 5 15
 

Subprofessional
 

Class III 
 30 
 20 20 
 70
 

(Technician)
 

TOTAL 
 36 
 26 26 88
 

Assuming that Gambia's and Mauritania's requirements
 
are half of the other countries, and assuming there is a need to
 
train 501 more than actual requiremerts to compensate for dropouts,
 
illnesses, and other forms of "slippage", there is a total training
 
target of about 550 specialists of which 450 are Class III (para
 
professional) and 100 professional. 
These targets may be reduced
 
somewhat by specialists already trained, but it is probable that
 
most of these persons should be exposed to at least some retrain
ing. Most of the training would take place at the Niamey Center
 
whose capacity will greatly expand when the permanent building is
 
completed. Nevertheless, probably all of the Class I and many
 
of the Class II will be trained abroad. In addition, one must
 
include the large number of sub-professional (Class IV) employees
 
who actually observe, record and transmit the data. 
 Furthermore,
 
a major purpose of the project will be to 
involve the staffs of
 
the agricultural development agencies in formulating their water
 

*Ground water hydrology not included in 
IMO/UTDP/CILSS Program.
 
*The 
NOAA report urged the inclusion of groundwater hydrology as an in
tergral part of the program. However, this discipline is not a part of
the WIMO/UNDP/CILSS program. 
In informal discussions at Geneva in
January, WMO officials resisted such inclusion because of the additional
burdens it would impose and also because in the U.N. system, groudwater
 
is a responsibility of UNESCO.
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data needs, in interpreting the data in terms of the agricultural
 
and livestock systems of the country, and in suggesting the proper
 
format for data dissemination. Finally, there will be the involve
ment of agencies concerned with the actual dissemination of the data
 
(national radio services, publishing agencies). Thus, the program
 
will actually affect, through training, joint planning and various
 
implementation activities, two or three thousand CILSS personnel.
 
This group represents the "human infrastructure" which is essential
 

to the prcgram's larger purpose.
 

The ultimate beneficiaries of the program are, of
 
course, the farmers and herdsmen who make up some 905 of the CILSS
 
countries' population of about 25 million. 
The &jective will be
 
to increase their productivity and output by providing them with
 
timely, accurate and readily understandable weather information
 
so 
that they may improve their on-farm (or on-range) management
 
practices and decision making. More accurate information about
 
the probable volume and location and spacing of the first monsoon
 
showers will help cultivators farming rain-fed plots to plan
 
their tillage and soil preparation practices and to minimize seed
 
losses through premature planting. More accurate information
 
about run off from up stream river sources will help irrigation
 
farmers plan the preparation of their seed beds and to strengthen
 
ditches and dykes against possible losses. As indicated earlier
 
more accurate flood recession information would permit more
 
efficient cultivation practices along the flood plains, lakes
 
and ponds of the Sahel, and even permit double cropping.
 

It should be pointed out that the success of the pro
gram does not assume or require the introduction and adaptation
 
17 the farming population of new technologies. Rather, the program
 
involves employing traditional and new technologies to provide better
 
water data information to the farming and herding population,
 
thereby enabling them to increase their productivity using their
 

present husbandry and farming practices.
 
Another characteristic of the program which will
 

directly benefit the farming and herding populations, and the
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countries of the area generally, will be the introduction of
 
"early warninp" system to mitigate the consequences of future
 

droughts. As with the other benefits, this too will depend on
 

the establishment of more functional and reliable data measure

ment networks and the reporting of the data in "real time" to
 

national headquarters and the Regional Center. Such data can then
 

be correlated with historical records, and with special climate/
 

crop studies that are being planned, to permit increasingly
 

accurate seasonal rainfall outlooks, thereby giving governments,
 

farmers and the outside world several months of lead time to an

ticipate, to adapt and to take measures to soften the impact of
 

adverse climatic fluctuations.
 

Role of Women. No special attention has been given to
 

this aspect of the program in the U.N. or NOAA documentation, and
 

it is not clear the extent to which the program will be able to
 

address the question of increasing women's participation in the
 

development process. As one of the donors, however, the U.S.
 

can exert influence for seeing that greater atteation is given to
 

this subject. One step that the U.S. plans to take is to en

courage the participation of women trainees in the program of
 

the Niamey Center and in the in-country and external training.
 

programs. At this time, all of the trainees at Niamey are men.
 

A second opportunity will be in the design of the pro

totype user services experimental facility which the U.S. plans
 

to propose as part of its FY 1977 contribution. Women of course,
 

play an important part in West African agricultural activities.
 

generally, and in certain societies cultivate their own fields.
 

Therefore, the format and method of data presentation will be
 

adapted to these realities. For this reason, it is proposed that
 

a female social anthropologist, familiar with farming systems in
 

Niger, be a member of the design .eam that AID plans to provide.
 

11. Economic Analysis
 

A program of this nature does not lend itself to usual
 

methods of economic analysis. The costs of the program can readily
 

be identified but the benefits are long term, difficult to quantify
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and do not directly produce revenue which can help to finance the
 

costs.
 

The program aims at building up an essential element of the
 

agricultural infrastructure of the Sahel. It seeks to provide the
 

agricultural ani herding population of the CILSS countries with a
 

service they have never had before, namely, reliable, timely and
 

agriculturally useful weather, climate and hydrology data. It
 

assumes that, if the data is reliable, farmers and herders will
 

have a greater capability of managing their resources more efficiently
 

and thus increase their productivity. But this end product is a
 

number of years away, since it depends on the training of a cadre
 

of Sahelian agrometeorologist and operational hydrologists, and
 

construction of a network of measurement stations able to report
 

their data in "real time" and rapid.interpretation and dis

semination of the data in terms readily understandable to the
 

agricultural population.
 

Another factor complicating an economic analysis is
 

that agricultural production is not solely a function of water
 

availability. Other factors include agricultural practices,
 

types of seeds, price and marketing conditions, availability (and
 

economic feasibility) of other inputs, such as fertilizer, and
 

damage or loss caused by pests, diseases, and poor storage condi

tions. Thus, it would be very difficult to attribute gains in
 

agricultural output (or reductions in losses) to the successful
 

functioning of this project alone.
 

Nevertheless, "other things being equal", the program,
 

when it is fully functional, will make a real contribution to
 

increasing agricultural output and farmer income. If, for example,
 

one could assume that the program would enable farmers and herdsmen
 

to increase their output by only 1%, then taking agricultural pro

duction figures for 1970, total agricultural output in the six
 

Sahelian CI7TSS countries would be increased by an estimated $12
 

million annually.*
 

*Estimates computed from Tables 3, 13, 14 and 1; of "The Rcent
 

Economic Evolution of the Sahel", Elliot Berg, enter for Research
 
on Economic Development, University of Michigan, June 1975.
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Another hypothetical but plausible example involves the reduction
 

in losses to herdsmen of a future drought resulting from the
 

functioning of an "early warning" system, which would enable the
 

herders to move their animals more rapidly to southerly pasture
 

and water resources. If the estimated 25% loss in herd size which
 

resulted from the 1973-74 drought could be reduced the next time
 

as a function of this program to 206, this would result in a net
 

saving to the herdsmen of the six Sahelian CILSS countries of
 

some $20 million.*
 

Thus the sizeable investment that the program represents
 

(some $30 million over a six year period) is not disproportionate
 

when one considers that it is aimed at about 90% of the Sahelian
 

populatiou of 25 million and deals with some 50% of the area's total
 

gross domestic output. Identifying means of measuring and evalua

ting the programs actual contribution to agricultural productivity
 

will be an important aspect of the evaluation plan to be designed
 

(see below).
 

From the standpoint of cost-effectiveness, the program is
 

extremely well designed. Economies of scale have been realized by
 

establishing a regional training and data processing center that
 

can provide trained manpower and services for the region as a
 

whole. Similarly, the use of an international specialized agency
 

of high professional reputation (4O) is proving to be an efficient
 

device for managing the program and coopdinating donor inputs. It
 

also assures a high standard of technical backstopping for the
 

seven national programs. The elaboration of a flexible, multi

donor approach provides lattitude for individual donors to em

phasize contributions in which they have technological or cost
 

advantages.
 

The initiation by the seven CILSS countiies in financing
 

the local costs of their participation for the first two years is
 

a promising indication that the national networks will be placed on
 

a firm footing.
 

Berg, ibid, Table 3 and footnote 4, page 31. 
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Part IV. Implementation Arrangements 

A. Analysis of the Recipient's Other Donors and A.I.D.'s
 

Administrative Arrangements
 

1. 	Recipient
 

a. 	The Regional Project
 

The Nigerien Government has taken steps to enable
 

the regional aspect of the program to be initiated on a timely basis. 
 It
 

has made land available for the site of the permanent Center and site
 

clearance and preparation activities are currently in progress. 
 It has
 

provided temporary office facilities for the Programme Coordinator and
 

temporary classroom facilities for the first group of hydrologic students
 

(the 	agrometeorological students are being trained at the ASECNA school).
 

The 	 Nigerien Government has signed a five year Project Agreement with WD14 and 

UNDP in which it undertakes broad commitments to provide support to the pro

ject including such items as providing personnel and the defrayal of customs 

duties for project equipment.
 

The rapid start up of project activities in the fall 

of 1975 is an indication of the strong support which the Nigerien Government 

is giving and of its capacity tc its share of thehandle 	 implementation burden. 

b. 	 The National Projects 

Each of the CLSS countries has signed two year 

project agreements with WM and UWDP which include the elaboration of
 

administrative and implementing arrangements. 
For 	example, the one for
 

Mali commits the Malian Government to contributions in cash or kind of about 
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$700,000.* Of particular interest is that the agreement provides for
 

the organization of a "Senior Council for Meteorology and Hydrology" to
 

assure coordination between the two seirices. It further provides that
 

"all 	the agencies of producers or utilizers of hydrometeorological data
 

in Mali will be represented at the Council." The agreement also specifies
 

that "the government will take the necessary measures during the project to
 

officially establish the necessary relationships between the agrometeorologice
 

on the one hand and the user Ministries (agriculture,
and hydrological service 


water and forests, livestock) on the other."
 

The agreement specifies the training requirements
 

for 	the two services and how they will be met and agrees to furnish the
 

trainees and assign them to the program on their return from training. In
 

an annex to the agreement, the Malian Government agrees to provide various
 

modes of support to the project (including the appointment of a full-time
 

Director) similar to the agreemhent for the regional project.
 

No serious implementation problems have been
 

reported with respect to either the regional or national programs to date,
 

other than that Mauritania and Chad failed to get their trainee applica

tions in on time for the first agrometeorological course, and Mali failed
 

to 	provide a candidate for the hydrology course.
 

c. 	Regic.nal Coordinating Arrangements
 

At the January donors' meeting (which included
 

representation by the CILSS Coordinator), it was proposed that a "CILSS
 

Technical Coordination CommIttee" be established with "overall responsi

bilities for the participating governments participation in the execution
 

* However, $365,000 of this amount is for construction of buildings for the 

national services for which bi-lateral donor assistance will be sought. 

The balance is for personnel salaries, maintenance of scholarship
 

holders, equipment and operating expenses.
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of the programme.., and (to) act as the Coordinating and Advisory committee
 

for the governments..." The draft terms of reference drawn up at the meeting
 

propose that the Committee be made up of the directors of the meteorological
 

and hydrological services of the CILSS countries and that it meet in Africa
 

at least every six months. The Secretary of the Committee will be the
 

Director of the Niamey Center. Its function will be to assure that CILSS
 

contributions to the program are made available as needed., establish stand

dards for the training of counterpart staff and nominate candidates for
 

training, advise on external inputs required for the implementation of the
 

program, and review the general progress of the ,program and advise on its
 

future operations.* In other words, the Committee will play a vital role
 

in coordinating the seven national programs, developing intra-African pro

fessional linkages, and assuring adequate implementation and financing at
 

the national level.
 

2. Other Donor
 

WMO has been designated by UNDP, and accepted by the other
 

donors and the CILSS countries, as the Executing Agency of the program and,
 

as such, has been delegated principal responsibility for program coordina

tion, implementation and soliciting the needed financial resources.
 

Responsibility for the program within TM is a function of its Department
 

of Technical assistance whose Director reports to the Secretary General of
 

WMO. Within the Department of Technical Assistance, the program is a major
 

responsibility of the Division for Africa which has appointed the equivalent
 

* See Appendix V of Annex VIII (WMO's Summary Report on the January 

Donors Meeting) for the full text of the proposed terms of reference
 
for the Committee.
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of a "Desk Officer" to backstop day to day operations. Technical back

stopping for the program is also provided by the two major technical
 

departments of TMO (which played major roles in the studies leading to the
 

development of the program), namely, the Department of Meteorological
 

Applications and Environment, and the Department of Hydrology and Water
 

Resources. A major WMO responsibility at the "Geneva level" will be the
 

coordination of other bilateral in-puts into the program,' providing donors
 

with program and financial reports, proposing plans for the future, etc.
 

The formalization of these functions into an agreed procedure was one of
 

the principal results of the January donors'meeting. 
At that session, the
 

terms of reference of a "Coordinating and Advisory Committee" were agreed
 

upon.* 
 This committee is composed of representatives of the donors
 

(including UNDP, R10, JNSO) 
as well as CILSS and the Chairman of the
 

above-noted CILSS 
Technical Coordinating Committee. 
Chairmanship (o1
 

the donor committee) will rotate among the members and WMO will furnish its
 

Secretary. Its major functions will include advising on the handling of 

donor funds and contributions, reviewing CILSS Technical Coordinating
 

Committee reports, and their financial implications, reviewing IN 
pro

gram reports and proposed plans and budgets, reviewing fund raising plans,
 

and advising on the establishment of technical advisory committees. 
The
 

Committee will meet at least once a year at Geneva or Niamey; it was informally 

agreed that during the early years of the program, meetings more frequent
 

than annual would be desirable. The atmosphere of good will and hard work
 

that prevailed at the January meeting in Geneva gives promise that the
 

* See Report of January Donors'Meeting, Annex VTII, Appendix lI. 
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the Committee will be an effective instrument for addressing questions
 

of basic policy, program direction and financial requirements.
 

Program coordination at the field level is carried out by the
 

WMO Programme Coordinator and his staff at Programme Headquarters in
 

Niamey. 
At the moment; the Programme Coordinator has the dual role of
 

managing the training program at Niamey as well as 
other questions related
 

to the construction of the Regional Jenter, and secondly, of monitoring
 

and coordinating the implementation of the seven national projects. 
Once
 

CILSS appoints a Director for the Center, the Programme Coordinator will be
 

able to delegate much of the former responsibility to the Director. The
 

Programme Coordinator is also TMO's principal liaison with the CILSS 

Technical Coordinating Committee and, in fact, helped to organize the
 

first meeting of that Ccnmitte2 in Niamey, February 25-28. The Programme 

Coordinator will thus also perform the important role of channelling
 

African perceptions and priorities to WM0 headquarters and to the donors. 

The Netherlands and Belgium. The Netherlands has made a commit

ment of approximately $2.9 million (7.2 million guilders) to the program 

which it provides in cash to WMO in tranches upon request with few if any
 

restrictions as 
to what program elements it should finance. The Belgian 

contribution appears to be primarily an ".in kind" contribution in the 

nature of various studies worked out with WMO experts and are expected to
 

contribute significantly to the Center's subsequent research and data
 

processing capability.
 

3. A.I.D. 

The program imposes limited administrative/implementation 



- 71 

burden on A.I.D. because (a) wMO is executing the program on behalf of
 

all of the donors, and (b) A.I.D. has executed a PASA with NOAA for advising
 

it on the program and implementing its contribution-to it.
 

The Africa Bureau has formed a Project Committee (with NOAA 

representation) which meets from time to time to review important items
 

concerned with the program, such as positions to be recommended at a forth

coming donors' meeting or WDO funding requests. Day to da, backstopping is 

coordinated between a desk officer in AFR/SFWA and a design officer in
 

AFR/DR.
 

NOAA will play a major role in the actual implementation of
 

A.I.D.'s contribution to the program because much of it will be of an in

kind nature (equipment, technical services, supplies, fellowships). NOAA
 

will advise A.I.D. on the technical merits of the items requested and will
 

procure them for the program upon A.I.D. approval. NOAA will also provide
 

(from its own staff or through sub-contracts with consultants) technical 

services requested by WIO. NOAA appears to be the ideal choice for assist

ing A.I.D. in these respects, not only because of its technical competence
 

but by virtue of its close professional working relationships with WM0.
 

A.I.D.'s cash contributions to the program will be provided to WM in
 

accordance with the provisions of a WMO/A.I.D. grant agreement and its
 

financial annex.
 

A.I.D. has also established a field liaison relationship 

with the TwM/Programme Coordinator through its Regional Development Office
 

in 1iamey. Since WO/Geneva has delegated to WMO/Niamey operational respon

sibility for program implementation, this channel of communications has been
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helpful in providing A.I.D./W with specific information relative to the
 

U.S. contributions for FY 1976 and 1977.
 

An A.I.D. or NOAA engineer will be required to make an on

site review of the plans and specifications of the Regional Center for
 

Section 611 and environmental analysis purposes. It would be desirable
 

if this could be performed by REDSO/WA staff. Periodic on-site visits 

by RzDSO/WA engineers should also be performed during the period of con

struction in accordance with a schedule worked out with the Programme 

Coordinator. 

B. Implementation Plan
 

The planning and monitoring of implementation actions will
 

be pursued at two levels, first with respect to the U.S. contributions to
 

the program, and second, with respect to the execution of the program as
 

a whole.
 

In regard to the U.S. contribution to the program, A.I.D.
 

will look to NOAA as its technical advisor and agency for keeping the
 

Agency currently informed on the progress and problems of its contribution 

to tke program. A PPT sub-network has been prepared to monitor the imple

mentation of these contributions.* Under its PASA with NOAA, NOAA submits 

bi-monthly reports which will cover progress (or problems) with respect to 

achieving (or missing) critical performance indicators (CPIs). These 

regular reports can be supplemented by special reports, as for example,
 

should a particularly important CPI be missed. NOAA would normally call 

the subject to the attention of rtTMO/Geneva (with which it has close pro

fessional contacts and good communications) which would in turn obtain 

* See Annex IX, Attachment 1. 
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the information from the field, normally going through the Programme
 

Coordinator in Niamey. 

If an extraordinary situation arose, A.I.D. also has the
 

option of calling on RDO/Niamey (which maintains liaison with the Programme
 

Coordinator) or on the RDO/CDO of the other CILSS countries. 
 However, it
 

will be necessary for A.I.D. to act with discretion in such matters, as
 

WMO has the official and actual responsibility for the execUtion of the 

program, and A.J.D. should not undercut that responsibility by acting 

unilaterally. 
Thus requests for information regarding field implementation
 

questions should normally be addressed to the Programme Coordinator and be 

chanelled by NOAA through Geneva. 

In regard to the implementation of the program as a whole, 

A.I.D. will be able to exercise its monitoring responsibilities through
 

its participating in the meetings and 
activities of the Coordinating and
 

Advisory Committee. NOAA will assist A.I.D. in this function as a NOAA 

official will normally be included in the U.S. Delegation to the Committee's 

meetings. A PPT Network has been prepared on the execution of the program 

as a whole, based on information currently available. This will be revised 

and amplified after the next donors' meeting in May. 
As discussed above,
 

the Coordinating and Advisory Committee broadhas functions for keeping 

track of the execution of the program including the review of donor con

tributions, CILSS counterpart contributions, MO program execution reports, 

WMO plans of action and budget reports, and reviewing the work of techni

cal advisory committees that may be established. This Committee will 

meet at least once a year, and probably more often during the early years 
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of the program. In addition, should a problem of particular concern
 

to A.I.D. arise, A.I.D. can ask WMO to call a meeting of the Committee
 

to deal with it, and the U.S. itself can cause a meeting of the Committee
 

to be called if its request is supported by at least two other donors.
 

C. Evaluation Arrangements for the Project
 

The subject of program evaluation is a complex one and
 

merits more study and thought than time has allowed since the U.S. began
 

to formally participate in the program. The program can be evaluated at 
a
 

number of levels, of ascending order of importance and complexity.
 

In regard to inputs (U.S. and other donor) the timeliness
 

and efficiency of providing the material infrastructure and the technical
 

services can be adequately monitored and evaluated through the implementa

tion planning arrangements discussed in the preceding section.
 

There are several levels of outputs that the program will
 

seek to produce. In regard to the rehabilitation ff'lthe meteorological and
 

hydrological networks, and the strengthening of their institutional and
 

staffing capabilities, excellent pre-project base line information exists 

as a result of the Davy and Bernard surveys. An important component 

in evaluating the basic hydrological and meteorological infrastructure of 

the CILSS countries will be the outputs of trained manpower generated by 

the training program at Niamey as well as those trained abroad and in

country. Another output that should be measured is the increase in quan

tity an, quality of the hydrologic and agrometeorologic data that the
 

program investments in improved networks and communications facilities
 

makes possible, and also that it is being made available in "real time."
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Moving to a higher degree of sophistication, one might try
 

to evaluate the increase in the reliability and sophistication of the
 

information obtained from the networks and the growth in capability at
 

the national and regional levels to process the data. 
Similarly, one
 

might evaluate progress toward processing and interpreting data in terms
 

meaningful to the farming and herding systems of the area, and success or
 

lack of success in disseminating the data. 
Another fascinating but illusive
 

"output" indicator would be changes in farmer and herder attitudes toward
 

and confidence in the data over time and whether it had a significant impact
 

on their decision making. 
The ultimate question for evaluation might be
 

whether the project is having an impact on increasing agricultural and
 

livestock production and, if so, in what ways and by how much?
 

It should be pointed out that some plans for evaluating the 

program have already been provided for in the U.N. documentation on the 

project. The two year project agreements concluded by TWMO and UNDP with 

the CILSS countries state that "a review of the project will take place
 

six months prior to its end with the aim of evaluating the results as well
 

as the government's additional strengthening of the networks, .nd the pro

cessing of data for national planning as well as establishing linkages with 

the Regional Center whose aim will be data processing at the regional level
 

and medium term forecasting." 

In addition, the five year project agreement establishing 

the Regional Center provides that "twelve months before the project is due to 

end, a mission consisting of representatives of CILSS, WMO and UNDP will
 

review the operation of the Centre and, if necessary, make proposals for
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additional support." 
 The same document also includes a provision for
 

undertaking a "review of the activities continuing from or consequent
 

upon the project with a view to evaluating its results" at 
an agreed
 

time after the completion of UNDP assistance.
 

The next meeting of the donors in May will give the U.S.
 

an opportunity to 
learn more about the specifics of WMO/UTDP's evaluation
 

plans, the topics they plan to cover, and whether other donors will be
 

invited to participate. 
Depending on the information obtained, the U.S.
 

may wish to suggest that a technical panel be established on the subject,
 

perhaps with some 
funding to engage consultants to propose additional
 

evaluation activities. 
Also, the design team that the U.S. will propose
 

for the prototype user services project at Niamey might include in its
 

terms of reference criteria and techniques for evaluating the impact of
 

the prototype. This evaluation methodology might then be applied else

where when the prototype is replicated.
 



TABLE 1 

National Inputs 
(for 1975 and 1976 based on project documents for the 7 national projects and
 

for 1977-1980 on extrapolations in line with proposals of 1974 WMO/FAO mission)
 

CHAD (in thousands of 
1975 1976 1977 1978 1979 1980 Total 

CFA 
- Personnel 
- Building ofstations 
- Running costs 

Total 

37,000 
31,000 

5,000 

73,000 

53,000 
72,000 

7,000 

132,000 

55,000 
70,000 

8,000 

133,000 

57,000 
50,000 
9,000 

116,000 

60,000 
20,000 
10,000 

90,000 

62,000 
10,000 
10,000 

82,000 

324,000 
253,000 

49,000 

626,000 

GAMBIA (in Dalasis) 

- Personnel 
- Building of stations 
- Running costs 

Total 

89,000
40,000 
16,000 

145,000 

120,000
40,000 
20,000 

180,000 

130,000
30,000 
22,000 

182,000 

140,000
20,000 
24,000 

184.000 

150,000
10,000 
26,000 

186,000 

160,000
5,000 

28,000 

193,000 

789.000 
145,000 
136,000 

1,070,000 

MALI (in thousands of 
MF) 

- Personnel 
- Building ofstations 
- Running costs 

41,000 
50,000 
4,000 

58,000 
50,000 
8,000 

62,000 
40,000 
10,000 

65,000 
35,000 
12,000 

68,000 
30,000 
14,000 

70,000 
10,000 
16,000 

364,000 
215,000 

64.000 
Total 95,000 116,000 112,000 12,000 112.000 96,000 643,000 
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MAURITANIA (in 
thousands of Ouguiyas) 

1975 1976 1977 1978 1979 1980 Total 

- Personnel 
- Building of stations 
- Running costs 

8,000 
2,000 
3,000 

11,000 
2,200 
4,500 

13,000 
2,000 
6,000 

15,000 
2,000 
6,500 

17,000 
1,000 
7,000 

18,000 
500 

7,500 

82,000 
9,700 

34,500 

Total 13,000 17,700 21,000 23,500 25,000 26,000 126,200 

NIGER (in thousands of 
CFA) 

- Personnel 
- Building ofstations 
- Running costs 

26,000 
40,000 
5,300 

37,000 
40,000 
10,500 

40,000 
30,000 
13,000 

45,000 
20,000 
15,000 

50,000 
20,000 
17,000 

55,000 
10,000 
18,000 

253,000 
160,000 
78,800 

0_ 
Total 71,300 87,500 83,000 80,000 87,000 83,000 491,800 

, 
SENEGAL (inthousands 

of CFA) 

- Personnel 
-Building ofstations 
- Running costs 

14,000 
5,000 
5,000 

25,000 
5,000 
9,000 

28,000 
5,000 
12,000 

30,000 
5,000 
15,000 

33,000 
3,000 
17,000 

36,000 
1,000 

20,000 

166,000 
24,000 
78,000 

Total 24,000 39,000 45,000 50,000 53,000 57,000 268,000 

UPPER VOLTA (in 
thousands of CFA) 

- Personnel 
- Building of stations 
- Running costs 

28,500 
30,000 
5,400 

40,000 
40,000 
10,000 

43,000 
30,000 
12,000 

45,000 
20,000 
14,000 

47,000 
10,000 
1.6,000 

50,000 
10,000 
18,000 

253,500 
140,000 
75,400 

Total 63,900 90,000 85,000 79,000 73,000 78,000 468,900 



TABLE 2 

Totals in thousands of 
US dollars 

1975 1976 1977 1 9 78 1979 1980 Total 

CHAD 
GAMBIA 
MALI 
MAURITANIA 
NIGER 
SENEGAL 
UPPER VOLTA 

Total 

344 
87 

224 
306 
336 
113 
301 

1,711 

622 
108 
273 
417 
412 
184 
425 

2,441 

627 
110 
264 
495 
392 
212 
401 

2,501 

548 
111 
264 
555 
377 
236 
373 

2,464 

425 
112 
264 
590 
410 
250 
344 

2,395 

386 
116 
227 
613 
393 
269 
368 

2,372 

2,952 
644 

1,516 
2,976 
2,320 
1,264 
2,212 

13,884 

, 
ON 

Combined National Inputs 

* 
In thousands of US dollars 

1975 1976 1977 1978 1979 1980 Total 

Co-Director 
(appointed by CILSS) 

Running cost of centre 
building 

Total 

4,5 

1,0 

5,5 

6 

2 

8 

6 

12 

18 

6 

12 

18 

6 

12 

18 

3 

4 

7 

31,5 

43,0 

74,5 



TABLE 3" 

UNDP Inputs 
(in US dollars) 

1975 1976 1977 1978 1979 1980 Total 

TRAINING CEN1 RE 

C 
CO 

- Expert services 

- Subcontract for hydro
logical activities 

- Fellowships for 
national instructors 

- Equipment 
- Running costs 

Total 

146,500 

160,000 

-
59,000 
4,000 

369,500 

298,000 

160,000 

-
43,000 
13,000 

514,000 

232,000 

80,000 

3,600 
34,000 
13,000 

362,600 

175,000 

-

14,400 
24,000 
13,000 

226,400 

130,000 

-

10,800 
14,000 
13,000 

167,800 

61,500 

-

-
9,000 

15,200 

85,700 

1,043,000 

400,000 

28,800 
183,000 
71,200 

1,726,000 

NATIONAL PROJECTS 

- Expert services 
- Fellowships 
- Equipment 
- Running costs 

225,000 
75,600 

336,500 
21,800 

261,000 
211,500 
499,500 

40,750 

63,000 
227,700 
193,500 
45,450 

-
169,200 

-
-

-
72,900 

-
-

-
8,100 

-
-

549,000 
765,000 

1,029,500 
108,000 

Total 658,900 1,012,750 529,650 169,200 72,900 8,100 2,451,500 

GRANDTOTAL 1,028,400 1,526,750 892,250 395,600 240,700 93,800 4,177,500 



TABLE 4 

Multi-national Inputs for which Bilateral Donations are Solicited 
(in thousands of US dollars) 

1975 1976 1977 1978 1979 1980 Total 

TRAINING CENTRE 

- Expert services (1) - 159 300 282 141 882 
- Telecommunication 

equipment - 150 150 - - 300 
- Data processing 

equipment 
- Didactic equipment 
- *Building and 

-
-
-

100 
20 

100 
30 

-

30 
-

20 
200 
100 

dormitories 
- Running costs 

500 
-

1000 
-

500 
10 

-
10 

-
10 

-
10 

2000 
40 

Total 500 1000 939 590 322 171 3522 

NATIONAL PROJECTS 

- Expert services(l) - - 252 504 504 252 1512 
- Fellowships 
- Equipment 

-
-

-
-

175 
175 

175 
350 

175 
350 

175 
175 

700 
1050 

- Running costs 
- *Buildings for national 

- - 35 35 35 35 140 

headquarters 1000 1628 - - - - 2628 
Total 1000 1628 637 1064 1064 637 6030 

GRANDTOTAL 1500 2628 1576 1654 1386 808 9552 

Fristpriorit) iaems 
(I) Explanaion qtven on next rawt 



TABLE 5
 

5-5 	 Annual Financial Contributions 
(in millions of US dollars) 

-4 4-

Multinational > 3 

0 

UNDP 
-2... 

2 
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............ 
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TABLE 6 

-5 Financial Contribution for Components of Programme
(in millions cf'US dollars) 

6.168 7.964 

a. 

b. 

c. 

d. 

e. 

f. 

g. 
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- Equipment 

- Buildings 

- Fellowships 
-44- Hydrological subcontract 

- National personnel 

- Running costs 
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TABLE 7 

Summary Cost Estimate and Financial Plan - U.S. Contribution 
(Obligation in $0) 

1976 1977 
Fiscal Year 
1978 1979 1980 Total 

I. Regional Center 
Contribution to Construction 
Data processing and other 

equipment 
Weather radar and A.P.T.-
Training equipment 
Publications 
Technical Assistant / 
Fellowships 

Sub-Total 

-

-

58a/ 
2 

30 
-

90 

500a/ 

238 
-
-

2 
200 
-

T0 

125 
Igo 
4o 
2 

150 
33 

5-

100 
-
4o 
2 

200 
28 

370 

-463 

40 
2 

100 
28 

17-0 

500 

Igo 
178 
10 

680 
89 

2, -10 

II. National Projects 
Meteorological and 

hrdrological stations 
Telecom equipment 
Data processing equipment 
Engineering services 
Data dissemination and 
utilization activitiesc2/ 

Sub-Total 

150 
-
-
-

-
150 

-
500 
140 
100 

-
70 

50 
100 
100 
100 

-
350 

50 
-
-
-

140 
190 

50 
-
-

-

250 
300 

300 
600 
240 
200 

390 
1,730 

III. NOAA and 
costs 

MIO Administrative 
20 150 100 80 70 420 

Total 260 1,830 990 640 540 4,260 

a! 
bJ 

Cash contribution. 
Includes prototype data utilization program. 
includes technical assistance based on experience learned 
from Niamey -prototype. 
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I. INTRODUCTION
 

A. Description of the Problem
 

The recent extended drought in the Sahel (the east-west zone at the
 
southern edge of the Sahara desert in West Africa) has attracted con

siderable worldwide attention. Although periods of protracted
 
drought have been experienced before in the Sahel, their impact has
 
perhaps never before been so serious in terms of human and economic
 
disaster. Most of the Sahelian countries of West Africa are poor in
 

terms of natural resources and the incomes of most of the people are
 
based largely upon "subsistence" agriculture and animal husbandry,
 
both very sensitive to drought.
 

The magnitude of the disaster haF caused many organizations and govern

ments to look for ways to mitigate the effect of such droughts in
 

the future. Inasmuch as a weather phenomenon is a major cause of the
 

Sahelian problem, the U.S. Agency for International Development (AID)
 

sought the assistance of the Natioaal Oceanic and Atmospheric Admin

istration (NOAA) in analyzing the extent to which improved meteorological
 
and hydrological services in the Sahelian countries would contribute
 

to the following major objectives:
 

* 	Acquisition of a better information base that includes the
 

extent, variation, and quality of water resources on
 

both the national and regional levels.
 

o 	Delivery of this information to the decision-maker (from
 

government officials to small farmers) in a usable and
 
timely manner.
 

B. Approach
 

Through an interagency agreement between AID and NOAA, an inter

disciplinary team of experts was brought together in March 1975.
 

This NOAA Team conducted a fact finding study that included field
 

visits in April and May. These visits included contacting many of
 

the agencies in Geneva, Rome, and Paris involved in various aspects
 

associated with relieving the impact of the Sahelian drought as well
 

as 	on-the-site surveys in Chad, Niger, Upper Volta, Mali, Senegal,
 

and Mauritania. An analysis and evaluation of on-going efforts with
 

special concentration upon the World Meteorological Organization/
 

United Nations Development Program/Comite Permanent Inter-Etat pour
 

la 	Lutte Contre la Secheresse au Sahel (WMO/UNDP/CILSS) Program for
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Strengthening the Agrometeorological and Hydrological 
Services in
 

the Sudano-Sahelian Zone has been completed.
 

carried out in specific relationship
In fact, the NOAA Team study was 


to the proposed WMO/UNDP/CILSS Program which became 
known after
 

plans for the U.S. effort had been formulated. Ultimately, the
 

principal result of the team's analysis was to help determine an
 

appropriate level of U.S. support for the WMO/,jNDP/CILSS 
Program.
 

C. The NOAA Team
 

The composition of the team, their particular 
arevs of expertise, and
 

are as follows:
affiliations 


Dr. Jay M. Bagley - Hydrology
 

Utah Water Research Laboratory
 

Utah State University
 

Logan, Utah 84322
 

Dr. Dillard Gates - Range Resources and Animal Sciences
 

Department of State/AID
 

Washington, D.C. 20523
 

- Dry Land Vegetation and Range Resources
 Dr. Gilbert L. Jordan 


School of Renewable Natural Resources
 

University of Arizona
 

Tucson, Arizona 85721
 

- Meteorology and Hydrology
Mr. Gerald A. Petersen (Team Leader) 


NOAA, 6010 Executive Blvd.
 

Rockville, Maryland 20852
 

Mr. Vaughn D. Rockney - Meteorology, Equipment and Networks
 

P.O. Box 245
 

Aneta, North Dakota 58212
 

Dr. Norman Rosenberg - Agrometeorology and Climatology
 

Institute of Agriculture and Natural Resources
 

University of Nebraska
 

Lincoln, Nebraska 68503
 

Miss Tina Loughran - Interpreter
 

NOAA, 6010 Executive Blvd.
 

Rockville, Maryland 20852
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II. NEEDS OF THE CILSS COUNTRIES
 

The ultimate objective to be attained from strengthening the
 

agricultural meteorology and hydrology capabilities of the Sahel
 

countries is, of course, to increase agriculture (food, fiber,
 

and animal) production through better land and water management
 

practices and techniques. The weather and water aspects are of
 

fundamental importance in a complex system that includes several
 

components. For meteorology and hydrology, these componencs involve
 

people trained to aid in making production recommendations and
 

decisions, availability of data in a useful format, better under

standing of the relationships between production and land-and water
 

use, and a mechanism for disseminating useful information to the
 

planners and users (comprised mainly of sedentary farmers and
 

sedentary or migratory herdsmen).
 

As 	a result of literature reviews, visits with a variety of organiza

tions in Geneva, Rome, and Paris, and the on-site surveys conducted
 

at N'Djamena, Niamey, Bamako, Ouagadougou, Nouakchott, and Dakar,
 

the team believes the means for achieving the objectives identified
 

in 	Section 1 are concerned with the need for:
 

" 	A facility for conducting training, studies, and regional
 

coordination.
 

" 	Expansions in trained manpower.
 

" 	Improved networks and systems for information collection,
 

analysis, and dissemination.
 

* 	Stronger national institutional capabilities.
 

The team strorgly supports the WMO/UNDP/CILSS Program discussed in
 

the next sect.on since it provides a broad, logical, and viable
 

framework for addressing the priority needs of the Sahelian countries.
 

The remainder of this report examines each of the four elements
 

described above in terms of specific needs and in relation to the
 

It 	also must be recognized that all of the
WMO/UNDP/CILSS P':ogram. 


needs are interrelated. Thus, to achieve improvements, all must be
 

included if a reasonably efficient and effective system is to be
 

created.
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III. THE WMO/UNDP/CILSS PROGRAM
 

A major item considered by the team throughout its survey was tile 
proposed WMO/UNDP/CILSS Program which became known to the team a 
few weeks before it left Washington. This program is based on 
rather extensive surveys made under WMO auspices and is comprised 
of eight major parts. These parts include the establishment of new 
National Meteorological and Hydrological Services in Mauritania, 
Senegal, Mali, Upper Volta, Niger, Chad and the Gambia along with
 
the creation of a new regional training center in Niamey, Niger,
 
for the six French speaking CILSS members (Gambians would train
 
in 	the English-speaking facility at Nairobi). The center would
 
concentrate on training in agricultural meteorology and hydrology,
 
initially at WMO's Class III level (subprofessional observers and
 
technicians) but would eventually train professionals to the
 
Class II (BS) and Class I (MS/PhD) levels. At first, the intent
 
is to train Class I professionals in France (meteorology) and
 
Switzerland (hydrology). The program has five major aspects that
 
need funding:
 

" 	Training for both the training center staff and the
 
national services, as discussed above, and fellowships.
 

* 	Rehabilitation of weather equipment at most existing
 
radio-reporting stations along with establishment of a
 
few more weather stations and river and streamflow stations
 
along the major rivers.
 

" 	Construction and equipping of a building for the new
 
center at Niamey.
 

* 	Funds for operating the program.
 

" 	Construction of buildings in the CILSS capitals to house
 
the new national services.
 

The program--as presented in the Programme for the Strengthening of
 
the Agrometeorological and Hydrological Services in the Sudano-

Sahelian Zone document presented by CILSS at the July 1, 1975, donar's
 
meeting in Geneva--contemplates a major investment by both the CILSS
 
countries and external donors of nearly $28,000,000 over the six-year
 
period, 1975-80. The major contributors to the program, as shown in
 
Tables I and 2, would be the CILSS countries themselves. These costs,
 
amounting to nearly $14,000,000, are estimated as necessary to finance
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TABLE I
 
NATIONAL INPUTS FOR PERSONNEL, BUILDING OF STATIONS AND RUNNING COSTS
 

(in thousands of U.S. dollars) 

1975 1976 1977 1978 1979 1980 TOTAL 

Chad 

Gambia 

Mali 
Mauritania 

Niger 
Senegal 
Upper Volta 

344 

87 

224 
306 

336 
113 
301 

622 

108 

273 
417 

412 
184 
425 

627 

110 

264 
495 

392 
212 
401 

548 

ill 
264 
555 

377 
236 
373 

425 

112 

264 
590 

410 
250 
344 

386 

116 

227 
613 

393 
269 
368 

2,952 

644 
1,516 
2,976 

2,320 
1,264 
2,212 

TOTAL 1,711 2,441 2,501 2,464 2,395 2,372 13,884 

U' 

TABLE 2 

COMBINED NATIONAL INPUTS 
(in thousands of U.S. dollars) 

1975 1976 1977 1978 1979 1980 TOTAL 

Co-Director 
(appointed by CILSS) 

Running cost of center 

building 

4.5 

1.0 

6 

2 

6 

12 

6 

12 

6 

12 

3 

4 

31.5 

43.0 

TOTAL 5.5 8 18 18 18 7 74.5 
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the infrastructure for the national networks of 
stations, for itaff
salaries 
for local personnel, and for operating 
costs of the national
services. 
 Also included are 
smaller amounts which the CILSS count14es

would contribute 
(Table 2) for the CILSS-appointed Co-Director, and

for some of the operating costs of 
the regional center.
 

The program will be partially funded by the UNDP at 
the levels shown
in Table 3. As 
can be seen, the UNDP pledge of $4,177,500 over the
next six years is sufficient to start 
the program but continuing
multi-national support will be needed at least 
through 1980 and
possibly longer to keep the program going. 
Table 4 shows the funding

requirements 
to be met by the other donors.
 

At the July 1 donor's meeting, the Netherlands, Belgium, Switzerland
and the United States indicated their intention to provide support
to the program. 
In particular, the Netherlands 
offered $3,000,000
for the WMO/UNDP/CILSS Program if other donors would provide enough
funds to 
bring the total supported to two-thirds of the required
$9,552,000. 
 In a letter to 
the WMO dated September 5, 1975, AID's
Director, Office of Central and West African Regional Affairs, stated
"we have also informed the Congress we are 
currently estimating the
U.S. share of this project to total $4,260,000 over a seven year
period (through September 1982)." 
 Annual contributions within this
total would be "dependent on AID programming decisions, approval of
project design and the availability of funds from the U.S. Congress."
 

Other related activities also will help in the overall effort 
to build
this new infrastructure in the Sahel. 
 Among these are the Senegal
and Niger River Commissions which involve the nations concerned in
such things as dam construction, new irrigation projects, and management
of the available water flowing through these two 
large rivers. In
addition, the Comite Inter-African d'Etudes Hvdrauliques (CIEH) located
in Ouagadougou, and partially supported by FAC and AID, serves as 
an
important center for the collection of Sahel water related information
and the conducting of hydrologic research studies. 
 All of these
 serve to 
complement the WMO/UNDP/CILSS Program which is directed
mainly toward establishing operational national services concerned
with agricultural meteorology and hydrology. 
 Considering the state
of development in 
the Sahel, the 
team believes the on-going efforts
 are not duplicative. 
 Rather, they together offer opportunities for
 
satisfying the needs more 
effectively.
 



TABLE 3
 
UNDP INPUTS
 

(in U.S. dollars)
 

1975 1976 1977 1978 1979 1980 TOTAL 

TRAINING CENTRE 

-Expert services 

-Subcontract for 

hydrological 
activites 

-Fellowships for na
tional instructors 

-Equipment 
-Running costs 

146,500 

160,000 

-
59,000 
4,000 

298,000 

160,000 

-
43,000 
13,000 

232,000 

80,000 

3,600 

34,000 
13,000 

175,000 

-

14,400 

24,000 
13,000 

130,000 

-

10,800 

14,000 
13,000 

61,500 

-

-
9,000 

15,200 

1,043,000 

400,000 

28,800 

183,000 
71,200 

TOTAL 369,500 514,000 362,600 226,400 167,800 85,700 1,72b,000 

NATIONAL PROJECTS 

-Expert services 

-Fellowships 

-Equipment 

-Running costs 

225,000 

75,600 

336,500 

21,800 

261,000 

211,500 

4J9,500 

40,750 

63,000 

227,700 

193,500 

45,450 

-

169,200 

-

-

-

72,900 

-

-

-

8,100 

-

-

549,000 

765,000 

1,029,500 

108,000 

TOTAL 658,900 1,012,750 529,650 169,200 72,900 8,100 2,451,500 

GRAND TOTAL 1,028,400 1,526,750 892,250 395,600 240,700 93,800 4,177,500 
rd 

aq 

__ 



TABLE 4
 
MLTI-NATIONAL INPUTS FOR WHICH BILATERAL DONATIONS ARE SOLICITED
 

(in thousands of U.S. dollars) 

1975 1976 1977 1978 1979 1980 TOTAL 

TRAINING CENTRE 

-Expert services 

-Telecommunication 
equipment 

-Data processing equipment 
-Didactic equipment 
-*Building and dormitories 

-Running costs 

TOTAL 

-

-

500 

-

500 

-

-

1000 

-

1000 

159 

150 
100 
20 

500 

10 

939 

300 

150 
100 
30 

-

10 

590 

282 

-
-

30 
-

10 

322 

141 

-
-

20 
-

10 

171 

882 

300 
200 
100 
2000 

40 

3522 

NATIONAL PROJECTS 

-Expert services 
-Fellowships 

-Equipment 

-Running costs 

-*Buildings for national 
headquarters 

TOTAL 

-

-

-

-

i000 

1000 

-

-

-

-

1628 

1628 

252 

175 

175 

35 

637 

504 

175 

350 

35 

1064 

504 

175 

350 

35 

-

1064 

252 

175 

175 

35 

-

637 

i512 
700 

1050 

140 

2628 

6030 

GRAND TOTAL 1500 2628 1576 1654 1386 808 9552 9 

*Designated as first priority items
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IV. FINDINGS OF THE NOA\ TEAM
 

The findings of the team are summarized below in terms of the
 
previously identified needs. In our view, they represent what
 
has to be done to achieve some measure of success within the
 
next five to ten years.
 

A. Regional Center
 

The need for a facility to provide training, to conduct supporting
 
studies, and to perform regional coordination is acute. The Regional
 
Center now being planned for construction in Niamey under the WMO/
 
UNDP/CILSS Program has been agreed to by the CILSS nations. We
 
fully endorse this concept. We further suggest that the training
 
and experience to be gained at this center should go beyond the
 
traditional approach. Exposure to newer technologies that would
 
contribute to a quantum jump in Sahel water management capabilities
 
should be given. These should include exposure to satellite readout
 
capabilities, weather radars, and automatic stations as well as the
 
techniques for conducting studies involving crop-weather relation
ships (e.g., statistical analyses).
 

Plans call for regional coordination to be performed at this center.
 
The team feels this can be a significant aspect in better overall
 
management of water resources for the entire Sahel. This is particu
larly important for those facets requiring computer processing and
 
for analyzing and evaluating the extent and variation of the available
 
water over the six countries. It is quite possible that no single
 
country could conduct such programs as effectively as can be done
 
on a cooperative basis at a single center. As an example, the
 
backbone of both agrircultural meteorological and hydrological services
 
must include current and historical or climatological data. Clima
tological data summarized in a practical and useful format makes it
 
easy to apply by a variety of decision makers, planners, and designers
 
as well as any other users. Developmer'. of agriculture and hydrologic
 
projects of almost any kind will require such information and these
 
projects will be one of the keys to self-sufficiency in food production.
 

A question requiring eventual resolution with regard to the Regional.
 
Center (and for the national services as well) is that of funding and
 
manpower support as the donor contributions phase out. This problem
 
will have to be faced by the CILSS members as only through their
 
cooperative efforts can the center be maintained over a long period of
 
time. The Team believes a funding formula needs to be developed by the
 
donors and African countries that will help to assure the continued
 
fuihding of the national services and the regional program, including the
 
Niamey CL'nter, after donor participation has been completed. This problem
 
needs to be faLcd early in the life of the project and an appropriate
 
solution found.
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B. Manpower Expansions
 

For agricultural meteorology and hydrology, the most critical
 
limitation facing the Sahelian countries, other than monetary, is
 
the lack of qualified professional and sub-professional personnel

organized to carry out effective national and regional programs.
 
Generally, a basic core consisting of a few people--some very
 
well educated--does exist within each of the countries in both the
 
meteorological and hydrological areas. 
This means that a footing
 
upon which to build a foundation and eventually a completed organi
zational structure is available.
 

At present, almost the entire available meteorological community is
 
associated with the Agence pour la Securite de la Navigatioin Aerienne
 
en Afrique et a Madagascar (ASECNA). As a risult, the aviation
 
weather needs are being reasonably well met -i the Francophone
count-ries. The Directors of Meteorological Services hold daal 
leadership roles both at the level of the National Service and witit 
ASECNA (except in Senegal). Organizationally then, the new
 
meteorological services are still in the planning stage (and their
 
development will be supported in the -v1O/UNDP/CILSS Program) with
 
the exception of Senegal where work has begun on establishing a
 
separate National Meteorological Service.
 

Hydrology suffers from the same manpower limitations as does
 
meteorology and no operational counterpart to ASECNA exists. In
 
general, hydrology is functionally divided among a variety of
 
ministeries on the basis of surface water (operational hydrology)
 
and ground water (subsurface) to more or less align with the
 
responsibilities exercised by France's Office de la Recherche
 
Scientifiqae et Technique Outre Mer 
(ORSTOM) and Bureau de Recherches
 
Geologiques et Minieres (BRGM), respectively.
 

Initial efforts have been expended, with the help of ORSTOM primarily,
 
in developing hydrologic capability for better understanding and use
 
of the Senegal River and the Niger Ri2r in the region of its inner
 
delta. Much remains to be done before what may be termed 
an
 
operational hydrology program really comes into being in the Sahel.
 

With regard to subsurface water, BROM has prepared a set of detailed
 
charts which delineate existing and potential ground water sources
 
for much of the Sahel. However, definitive knowledge about ground
 
water quality must be obtained so that water management planners can
 
make effective use of this valuable resource.
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A basic requirement, if either meteorological or hydrological 
capabilities are to be improved in support of agriculture, is 
manpower. Without expanded per.3onnel resources, little can be
 
accomplished by the countries. 
 As we see it, each of the Sahelian
 
nations should strive for the following numbers of personnel
 
trained to the indicated levels in order to become self-sustaining.
 

TABLE 5
 
SUGGESTED MANPOWER REQUIREMENTS FOR
 
EACH OF THE SIX SAHELIAN COUNTRIES
 

AGRICULTURAL HYDROLOGY
 
TYPE METEOROLOGY OPERATIONAL GROUND WATER* TOTAL
 

Professional 
Class I (MS/PhD) 1 1 1 3 
Class II (BS) 5 5 5 15 

Subprofessional 
Class III 30 20 20 70
 
(Technician)
 

TOTAL 36 26 26 88 
*Ground water hydrology not included in WO/UNDP/CILSS Program
 

Ideally, each country would require around 60 trained people 
to
 
sustain a viable naticnal service for agricultural meteorology and
 
operational hydrology plus another 25 or so 
in ground water hydrology.
 
Budgetary restrictions may require these countries to approach
 
such staffing levels in gradual stages but a beginning is clearly
 
required. The training program should include attention to water
 
quality and ground water hydrology, given their importance in the
 
Sahel. The training challenge must be met if agricultural pro-.
 
duction improvements are to be achieved through better use of
 
weather and water information. Without properly trained people,
 
little if anything can be done even with the data now available.
 

Some potential issues with regard to training also should be mentioned.
 
These include job availability upon return to the countries, use of
 
traditional techniques as opposed to practical operational training,
 
and exposure to the newer technologies. Consideration of these issues
 
should be given by the donors, the WMO, and the CILSS countries if success
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is to be attained. Certainly, the training planners should influence
 

the development of the curricula to be used so that the training will
 

Planning should also involve the establishbe operationally focused. 


ment of appropriate positions for the trainees in the individual
 

countries upon completion of their training, and the possible
 

requirement for longer-term training from donors should be reco.gnized.
 

C. Improved Networks and Systems
 

For the most part, current data networks are extensive enough to
 

begin operation of the national services. These networks include a
 

total of 71 synoptic, 17 agrometeorological, 91 climatological
 

(plus the 71 synoptic), 13 radiation, 56 evaporation, 66 recording
 

rainfall, 726 ordinary rainfall, 44 discharge, 252 river stage,
 

chemical stations in the six countries (from:
10 sediment, and 34 

A Survey of Meteorological and Hydrological Data Available in the
 

Six Sahelian Countries of West Africa, E.G. Davy, WMO/OMM
 

No. 379, 1974).
 

There is a considerable range, however, in capability between countries.
 

For example, Upper Volta has seven syhoptic stations and Mali has
 

18 while no total radiation recorders are available in Mauritania, Niger,
 

and Senegal. Observational sites of any kind become very sparse in
 

the Sahel north of 15* north latitude. In spite of this,
 

we are convinced that any further analysis of data needs leading to
 

this time. This
significant network expansion would be premature at 


that limited additions to observational capability
does not mean 

using higher technology equipment should not be made. For example,
 

a few weather radars along with read-out equipment for the upcoming
 

European Space Agency (ESA) geostationary satellite would be beneficial
 

in the agricultural areas. The complementary information obtained
 

from weather radars and satellites would be especially valuable for
 

identifying, tracking, and predicting the extent of the rainfall
 

associated with the Intertropical Convergence Zone. Also, some more
 

surface observational sites, stream gages, rainfall gages, water
 
certainly should
quality measurements, agricultural stations, et'., 


But such expansions
be considered on a country-by-country basis. 


should be consistent with improved manpower capabilities resulting
 

from an active training program.
 

do with the
The biggest observatiot[al problem at this time has to 


condition of the existing equipment. Deterioration of equipment
 

appears tn have reached the point where some data may be questionable
 

or only obtainable with difficulty. Thus, a program for either
 

replacement or restoration of the equipment in hand must be under

taken as a first important step in improving the data available for
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supporting the agrometeorology and hydrology services. In addition,
 

the equipment to be replaced should be of an approved type that meets
 

international standards. Continued use of outdated or unsatisfactory
 

instrumentation must be avoidad, if at all possible. Such a program
 

should also include the logistics (spares, fuel, etc.) as well as
 

the manpower to maintain the equipment at an acceptable standard
 

of performance in the future. It is suggested that a technical
 

committee be formed comprising experts knowledgeable in the field
 

of agrometeorological technology to advise on the equipment planned
 

for purchase in the total program.
 

Assuming the implementation of expanded national services, the output
 

of such services must be made available to a range of interests
 

extending from planners to decision makers and, finally, to the end
 

users---the farmers and herdsmen. This output necessarily has to be
 

easy to obtain and use if it is to help in increasing agricultural
 

production through better management practices.
 

For the more technical uses within the Governments, organization and
 

recognition of an identifiable national service will help but efforts
 

must be made to utilize the product. Otherwise, data simply accumulates
 

in books and is made available only to those who make a strong effort
 

to seek it out. As far as we could determine, this presently is a
 

serious problem. Only a concerted drive by the developing national
 

services will make even current information available to those in

volved in agricultural development who otherwise may not be aware
 

of what meteorology or hydrology has to offer.
 

The team has strong doubts about whether improvements in the meteorological
 

and hydrologic data collection services along the lines recommended in
 

the WMO report will have an appreciable influence on agricultural
 

production in the Sahel unless accompanied by parallel improvements
 

in the interpretation and dissemination of such information by the
 

agricultural agencies of the countries involved. -ie team believes
 

that the extension services of the various agricultural and livestock
 

organizations that operate in Francophone Africa should be involved
 

in the implementation of the program, should be made aware of the
 

applicability of the data to farm or livestock management decisions,
 

and should be consulted with respect to the frequency and format of
 

the data they require. Thus, the team believes that the program
 

should include the establishment--at the national level--of stronger.
 

linkages between the meteorological and hydrological services and
 

the agricultural and livestock services, and that the activities 
to
 

be financed by the program should include projects involving the
 

direct participation of these services in designing the nature and
 

format of their data requirements.
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Since no general weather or hydrologic forecasts are being made today
 
for dissemination to the public in the Sahel, steps must be taken to
 

ensure that such forecasts are initiated and that understandable
 

products are presented. This means the information should be
 

action-oriented rather than in specific weather or water terms.
 

Descriptions related to crop and animal productions would be the
 
most useful to the farmers (e.g., planting of millet in the following
 

regions should begin, pasture located in northeast regions available
 

to support herds, etc.).
 

Except for very limited television, the best practical means for
 

transmitting "near real-time" qdvice is over the national radio
 

systems operated in each of the countries. We understand that
 

practically all villages have receivers and regularly scheduled
 

broadcasts do take place from time to time throughout the day. It
 

seems feasible to allot a segment of this time for routine trans

mission of weather and water information in the form of agriculturally
 

related actions. To be effective, however, the suggested actions
 

will have to be reliable and that won't be easy to accomplish until
 

the Services are in being with adequately trained manpower and suitable
 

operational programs. Development of dissemination procedures should
 

begin as soon as feasible to take advantage of learning as well as
 

educational opportunities.
 

D. National Institutional Capabilities
 

At present and as indicated earlier, the national capabilities in
 

agricultural meteorology and hydrology are weak or almost non-existent.
 
Any support for improving capabilities must include the development
 
and strengthening of the National Services. The WMO/UNDP/CILSS
 
Program is directed toward such improvements. The team firmly believes
 
the approach taken by the TMO offers the most reasonable means for
 
achieving success. The Regional Center, training, and improved
 
networks and systems all will contribute to strengthening of the
 

National Services. In the final analysis, however; the countries
 
themselves arQ the most important factor as only through their efforts
 
can an effective infrastructure be built and maintained.
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V. RECOMMENDATIONS OF THE NOAA TEAM
 

This section pDesents the recommendations of the team in two parts.
 
The first is concerned with U.S. support for the WMO/UNDP/CILSS
 
Program for Strengthening the Meteorological and Hydrological
 
Services in the Sahel. The second part identifies related items
 
that offer significant potential for improvements but which require
 
funding support in addition to that indicated for the 1oMO/UNDP/CILSS
 
Program. Our hope is that the WMO might consider these as possi
bilities for inclusion either as expansions to the program cited
 
above or as candidates for consideration under some other mechanisms
 
such as the WMO Voluntary Assistance Program (VAP).
 

A. The WHO/UNDP/CILSS Program
 

The following recommendations reflect the team's views of which aspects
 
of the WH1O/UNP/CILSS Program are recommended for U.S. funding. Quite
 
obviously, the suggested U.S. dollar amounts may need to be adjusted
 
to reflect the amounts approved by the Congress in any particular
 
year, the contributions from the other donors, and the implementation
 
progress made from year to year.
 

RECOMmENDATION 1
 

The team concurs in the decision of CILSS to construct the Regional
 
Center at Niamey and recommends the U.S. provide $1,500,000 for
 
constructing and equipping the center and for the required expert
 
services (see Table 6). With regard to data processing equipment we
 
recommend that the U.S. contribution be applied to financing such
 
equipment at the Center since the state of U.S. technology permits
 
the acquisition of the most effective equipment at the lowest cost.
 

Because of the importance of developing an effective dissemination
 
program and providing training in new technologies, we further recommend
 
that up to $250,000 be set aside for the establishment of a prototype
 
user services experimental facility. We see this facility as a model
 
station offering practical experience in the collection, handling,
 
and processing of agrometeorology and hydrology data into user
oriented products including the preparation of radio broadcast scripts
 
for transmission and verification.
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In addition, training in the interpretation and application of
 
weather radar and satellite data should be accomplished. The
 
weather radar at the Niamey airport could be used for hands-on
 
training, although it might also be possible to install a slow-scan
 
radar remoting system using a telephone line from the airport to
 
the Center for about $50,000 to $75,000. This system uses a
 
facsimile recorder as a display device and allows fom comparative
 
analyses to be made as scans are periodically accumulated. (A
 
weather radar set at the Center would cost up to $200,000.) Satellite
 
interpretation training can be done using a series of pictures
 
prepared for classroom use. However, an Automatic Picture Trans
mission (APT) capability for receiving cloud imagery from the
 
polar-orbiting satellites would be better (APT equipment costs
 
between $50,000 and $100,000). Training in the use of these newer
 
technologies would be especially valuable for the Class II pro
fessionals who will be developing practical operational techniques
 
for analyzing and forecasting precipitation in the Sahel.
 

RECOMMENDATION 2
 

As to the National Projects, the team recommends the U.S. provide
 
$1,500,000 for expert services, fellowships, equipment, and running
 
costs (see Table 6). The combination of the Niamey Center along with
 
the National Project fellowships are the most critical elements in
 
meeting the previously identified training needs of the Sahelian
 
countries. To reemphasize, training is of the utmost importance
 
and absolutely necessary if progress in the practical aspects of
 
applied agrometeorology and hydrology is to be made and sustained.
 
We further recommend that at least two agrometeorologists and one
 
hydrologist from each country be trained to the Bachelor of Science
 
level in the U.S., including English training if needed. There are
 
several U.S. universities both capable and willing to provide BS
 
and graduate level training in meteorology and hydrology.
 

The equipment funds under the National Projects would be used to
 
meet the need of the CILSS countries for improving observational
 
capability. The WMO/UNDP/CILSS Program lays out a plan for replace
ment of existing equipment and for modest expansions in observation
 
sites. We regard this as the proper approach to take and one which
 
provides the necessary capability to operate a new and developing
 
service. As indicated earlier, we recommend that a technical
 
committee be established to identify the most appropriate items for
 
procurement.
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RECONMENDATION 3
 

The team believes that a critical factor for the success of the
 
program will lie in 
the extent to which the data generated by the
 
agrometeorological and hydrological networks will be utilized in
 
ways meaningful to agricultural planners, technicians, and ultimately,
 
by the farmers and herdsmen in the Sahel-Sudano zone of Africa.
 
This will require the preparation and interpretation of data so
 
that it relates directly to the types of crops that are grown in
 
the area, the farming practices and the cultivation systems that
 
are in use, and the water data needs of the sedentary and migratory
 
pastoralists. Also, traditional and innovative techniques should
 
be experimented with for disseminating such data in an area which is
 
largely characterized by scattered villages, small farms,, extended
 
grazing patterns, and low population deasity. The format and mode
 
of presentation of the data may also be )f great importance for
 
assuring that it can be readily understood and acted upon.
 

To achieve such results will require close cooperation, consultation
 
and coordination between-meteorological and hydrologic services and
 
the people who are familiar with the needs of the agricultural
 
sector--the ministries of agriculture and rural development as
 
well as the numerous semi-autonomous production and marketing agencies
 
which are often established for particular crops. Close linkages
 
will need to be established to help assure the proper interpretation
 
of the data and its rapid dissemination.
 

The team, therefore, proposes that $1,260,000 of the U.S. contribution
 
be directed to the purpose of helping to 
assure the effective dis
semination and utilization of the data by the agricultural agencies
 
of the area and their clienteles. The team hopes that other donors
 
might also direct part of their contributions to this purpose.
 
Activities 
to be financed should be designed in collaboration with
 
the African agencies concerned and under the overall coordination of
 
the Steering Committee and the Programme Manager. The team proposes

that a Dissemination and Utilization Subcommittee be established
 
under the aegis of the Steering Committee to advise and assist such
 
efforts.
 

Lessons learned from the establishment and operation of the prototype
 
user services facility proposed for Niamey in the first recommendation
 
should be drawn upon in setting up similar faciliti.es in the other
 
countries.
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RECOMENDATION 4 

Since the WMO plans on subcontracting with ORSTOM for the hydrological 
aspects of the WMO/UNDP/CILSS Program, the U.S. role in hydrology 
should be supportive mainly through its contributions towards the 
equipment and training recommendations given above. There is, however, 
the question of subsurface water which is not covered under the 
program. This item, along with some others, will be discussed later. 

RECOMMENDATION 5
 

So far, nothing has been said about the funding and administrative
 
arrangements for carrying out U.S. support for the WMO/UNDP/CILSS
 
Program. For major items requiring multi-donor support
 
such as the construction of the Niamey Center, our recommendation is
 
that funds be transferred directly to the WMO for management. For
 
other items such as fellowships, computers, and equipment, AID may
 
wish to (1) provide the funds directly to the WMO, (2) arrange to
 
have NOAA assist in purchasing and installing, or (3) use direct AID
 
financing arrangements. Our feeling is that the administrative
 
arrangements for funding various elements of AID's contributions
 
should be determined on the basis of efficiency and assurance of
 
achieving the most appropriate and desirable goals and services.
 
In any event, a steering group or committee made up of representa
tives from the donors, the CILSS countries, and the WHO should be
 
established under the chairmanship of the WMO. We visualize this
 
steering group as an administering body holding periodic meetings to
 
assess progress, review programs and financial reports, and recommend
 
future plans and actions based on the funding support available.
 

Table 6 summarizes the financial implications of the team's recommenda
-tions based upon a five-year schedule that corresponds with the
 
WMO/UNDP/CILSS Program.
 

TABLE 6
 
FINANCIAL SUMMARY FOR THE WMO/UNDP/CILSS PROGRAM
 

(in thousands of U.S. dollars)
 

FY 76 FY 77 FY 78 FY 79 FY 80 TOTAL
 

1. Niamey Center 260 700 200 200 140 1,500
 

2. National Projects - 300 400 400 400 1,500
 

3. Data Utilization - 500 400 200 160 1,260
 

TOTAL 260 1,500 1,000 800 700 4,260
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Emphasis has been placed in the early years upon the construction of
 
the Niamey Center which remains the key to an effective training
 
program initially and as a regional center later on. 
 Of the $1,500,000
 
total for the Niamey Center, $500,000 is recommended for building
 
construction, $500,000 for telecommunications and data processing

equipment, $250,000 for the prototype user services experimental
 
facility, and $250,000 for expert services.
 

The National Projects funding of $1,500,000 is recommended for support

of expert services ($500,000), Fellowships ($500,000) and equipment
 
($500,000).
 

The Data Utilization funding of $1,260,000 is recommended for the
 
development of methods and techniques for 
the effective dissemination
 
and utilization of the agrometeorological and hydrological'data
 
within tne individual countries.
 

As to NOAA's part in the above recommendations, we see a continuing

role in providing advice, participating in the steering group with
 
AID, assisting in the procurement of U.S. equipment, and, if requested,

undertaking site survey and evaluation activities. Where funds
 
are required for NOAA travel, etc., 
reimbursable arrangements could
 
be made between the Department of Commerce and the U.S. Agency for
 
International Development. 
 We should add that non-governmental
 
representation on the steering group (e.g., 
NOAA Team university

members) could be used effectively to assist in arranging training
 
and in providing advice under consultant arrangements.
 

B. Other Significant Additions
 

There are a few other meteorological and hydrological items that
 
would materially enhance the ability of the Sahelian countries in their
 
efforts to improve agricultural productions. 
 For the most part,
 
installation of the indicated technologically advanced hardware is
 
predicated upon the countries having the necessary manpower and
 
resources for operation as well as upkeep and maintenance. The
 
indicated studies could be carried out under contract for the present
 
and by the Regional Center and the countries later on.
 

1. Weather Radars. The use of 
radars for observing and tracking

precipitation is a proven technology. The weather radar recently

installed in Niamey has also proven useful in conducting rain enhance
ment studies. Of the modern technologies available we believe this
 
equipment offers a significant opportunity for expanding the ob
servationali capability of the countries. 
 As can be seen in Figure 1,
 
installat.ion of four more radars at N'Djamena, Ouagadougou, Bamako,
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and Dakar would provide reasonable coverage of 
a good part of the
 
agricultural areas of the countries but would leave two 
areas without

adequate coverage. The dashed circles indicate the range within which
 
most precipitation echoes can be identified. 
The solid circles indicate
 
the maximum range for precipitation detection but, because of the
 
earth's curvature, only those clouds projecting to great heights

(e.g., thunderstorms) can be seen at the. longer range. 
 The cost for
 
a complete 5 cm 
radar including emergency power, minicomputer for

digital processing of the data (e.g., for relating echo return to pre
cipitation amounts and extrapolation of echo movements), installatiou,
 
spares, and training is on 
the order of $300,000. The basic radar
 
unit installed would cost about $200,000.
 

The cost for the four radars would be anywhere from $800,000 to $1,200,000

and, if 
the two blank areas were to be covered (see Figure'l), the total
 
cost would range from $1,200,000 to $1,800,000.
 

2. Satellite Read-Out Stations. 
 With the anticipated launch

of the ESA geostationary satellite, near real-time high resolution
 
cloud image photographs will become available for all of the Sahel
 
at frequent intervals. This satellite 
(particularly if used in
 
combination with the weather radars) would allow for analysis of

the structure and movement of the Intertropical Convergence Zone
 
and its associated rainfall in more 
detail than could be achieved
 
through an even greatly expanded surface observation network. Each
 
country should be equipped to receive data from the ESA satellite
 
but the major thrust for installing such equipment should come from

ESA and/or the WMO. 
However, the U.S. has expertise for training
 
in satellite image interpretation as well as in advising 
on the

technical aspects of ground receivers and display devices. 
 Based
 
on U.S. experience, receiving and processing equipment capable of
 
retransmitting images to other locations in West Africa probably

would cost anywhere from $750,000 to $1,000,000 depending upon how

elaborate the system is. APT (Automatic Picture Taking) or WEFX
 
(Weather Facsimile) equipment for direct receipt of imagery from
 
satellite costs much less 
(about $50,000) and represents a real
 
possibility for installation.
 

3. Measurements of ground water and water quality. 
There are
 
some recognizable gaps in the WMO/UNDP/CILSS Program which deserve
 
consideration. 
Further, the program includes consideration of both
 
hydrological and meteorological networks and implies coordination and
 
cooperation between the two elements. The way WMO plans to divide

and contract for the two components does not clearly guarantee the
 
needed coordination.
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From the standpoint of comprehensive river basin planning, two
 

the needed data base are not provided for.
 important components of 


(1) groundwater monitoring, and (2) water quality monitoring.
These are 


The establishment of rainfall stations, stream 
discharge stations,
 

groundwater observational wells, and ground and surface water quality
 

stations should be done in a coordinated fashion with the potential
 

uses clearly in mind.
 

that groundwater exploitation in quantities sufficient
 While it is true 


to cause major changes in water regime has not 
yet taken place, it is
 

an important role in
 
well known that groundwater will and should 

play 

Thousands of wells and bore
 the overall water development picture. 


holes have been drilled in recent years mostly 
for domestic and live-


Others have been drilled in connection with 
groundwater


stock use. 

the monitoring of
 

investigations. Consideration should be given to 


so as to accumulate needed data to underpin unified
 certain key wells 

The urgency for establishing


and integrated planning and management. 


a groundwater monitoring network in the Sahel region 
is certainly
 

not as pressing as for the surface water component. Nevertheless,
 

its incorporation into overall network design should be 
analyzed
 

concurrent with the climate and surface water elements.
 

a ground-

Groundwater surveys which define the constant parameters 

of 


water system are an essential prerequisite to establishing 
and
 

The geometry and properties of
 operating observational networks. 


aquifer materials are first determined and then those changeable
 
in and
 

parameters of hydraulic head distribution and water movement 


BRGM has made substantial
 out of the groundwater basin are sought. 


progress in mapping these hydrologic-geologic units of the Sahel
 

and in assessing their water yielding properties. There should be
 

some discussion with BRGM as the WMO/UNDP/CILSS project takes final
 

form.
 

Measurements of water quality are of increasing importance 
in the
 

a quality
Every potential use of water has 
management of water. 


requirement as well as a quantity requirement. In the use process,
 

constituents are added which degrade the effluent quality (chemical,
 

Where the use entails substantial consumption
physical, biological). 
 a

(e.g., evaporation and transpiration) there is 
in the process 


though additional materials
these constituents even
concentration of 


may not be added in the use process.
 

the Niger and the Senegal,
Particularly in river systems such as 


which course through many different countries and where 
substantial
 

reuse will take place, it will become extremely important to under

stand the water quality regimen. The ability to project the changes
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in water quality that may take place 
as 
a result of particular configurations of water development will be 
critical. 
Like the groundwater network, the water quality network perhaps does not deserve
the time priority that should be given to the climate and surface
water networks. 
However, water quality data constitutes an extremely
important component of 
the water information system which becomes
 a basis ,f Jesig;n, operation. and mouitorug o 
,mp i tor tt.o
 
schemes.
 

The WMO should seek assistance in the final hydrologic network design
and in operation as well to 
assure adequate consideration for groundwater monitoring and water quality networks. 
Initially, two experts
for about six months would be required. Once network designs are
completed, further support for quality and groundwater monitoring
may be justified. 
The costs would likely be about $200,000 over
three years for manpower plus about $300,000 for equipment.
 

4. Automatic Weather SLations. 
The team feels that large-scale
expansion of data networks, in general, is impractical at 
this time.
But there 
are significant data voids particularly in the desert
regions where automatic radio-reporting stations could provide useful
data for general weather analysis. 
A few such stations, perhaps 
one
per country, would prove worthwhile for operational test and evaluation
of the equipment's performance under desert conditions. 
 In addition,
an automatic weather station should be installed at the 
regional
center for demonstration and training purposes. 
 The stations should
be dependable, possibly solar-powered, operate in the high frequency
radio band with conversion to 
satellite read-out capability. Costs,
including installation, spares, and training, would be about $75,000 each.
 

5. Studies. 
 In addition to the-development of 
an up-to-date
climatological data base there is 
a need for a variety of studies.
Among these are the relationships between crop and animal production
and weather and improved understanding of the hydrologic cycle of
the Sahel (i.e., 
the movement of water from precipitation 
to runoff
to storage to evaporation and evapotranspiration). 
 A case in point
is the development of water balance values for Lake Chad.
 

The aim of the regional center as well 
as the assignment of experts
under the WMO/UNDP/CILSS Program includes conducting of studies.
However, as manpower capability increases, an increasing need for
funding studies will occur. 
What would be a reasonable amount is
difficult to 
determine at this time, but we can picture each country
eventually investing anywhere from a few thousands of dollars to 
as
 
much as 
$250,000 per year in research and development.
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The following list summarized the range in total costs for the other
 
significant additions to the meteorological and hydrological capabilities
 
of the Sahelian countries.
 

1. Weather Radars
 
a. Four locations $ 800,000 to $1,200,000
 
b. Six locations $1,200,000 to $1,800,000
 

2. Satellite Read-out
 
a. Complete Ground Station $ 750,000 to $1,000,000
 
b. APT Type $ 50,000 to $ 100,000
 

3. Ground Water and Water Quality
 
a. Manpower $300,000
 
b. Equipment $200,000
 

4. Automatic Weather Stations
 
a. One per country $450,000
 

5. Studies
 
a. Six countries $150,000 to $1,500,000
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A=hE IV 

DEPARTMENT OF STATE 

AGENCY FOR INTERNATIONAL DEVELOPMENT 

WASHINGTON. D.C. 205Z 

September 5, 1975
 

Deputy Secretary General
 
World Meteorological Organization
 
c/o U.S. Mission, Geneva
 
Geneva, Switzerland
 

Dear Sir:
 

The U.S. participants at the donors meeting convened by UNSO-CILSS in
 

Geneva on July 1, 1975 indicated their general support for the Agro

Meteorological/Hydrological project (CILSS/RAF 601). This letter provides
 

confirmation of U.S. support and indicates the steps taken to date.
 

On the basis of preliminary informnation, the Agency for International
 
Development (A.I.D.) has requested $260,000 from the U.S. Congress for
 
obligation in fiscal year 1976 (through June 1976) in order to begin
 

U.S. participation in the project. We have also informed the Congress
 

that we are currently estimating the U.S. share of this project to total
 
$4,260,000 over a seven year period (through September 1982). Specific
 
Congressional approval of each obligation of funds will be required with
 
respect to each fiscal year in which the obligation will be made.
 

U.S. project analysis is currently being prepared by the U.S. National
 
Oceanic and Atmospheric Administration (NOAA) and is expected to be ready
 
for review by A.I.D. and the World Meteorological Organization before the
 
end of October 1975.
 

The obligation of U.S. funds and commencement of project activities in
 

fiscal year 1976 and subsequent years are dependent on A.I.D. programming
 

decisions and approval of project desigi and the availability of funds
 

from the U.S. Congress. However, at this time, we see no basic problems
 

which are likely to prevent the beginning of U.S. participation in this
 

project in-the present fiscal year.
 

Sincerely yous,
 

David Shear
 

Director- Office of Central and 
West African Regional Affairs 

cc: Executive Secretary
 
Permanent Interstate Committee for
 

Drought Control in the Sahel
 

Ouagadougou, Upper Volta
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ANNEX V
 

ACTION MEMORANDUM FOR TI ASSISTANT ADMINISTRATOR FOR AFRICA 

FEB 0 3 1975 
THRU: AFR/DP, Mr. Robert Huesmann 

FROM: AFR/CWR, Dv'id Shear and AFR/DS, Princen 

Problem: Funding of feasibility study concerning possible U.S. role in
 
and water resources managementestablishing a Sahel water data network 

project. 

Discussion: AFR has had under consideration for several months the
 

question of possible participation in a multi-donor effort to assist
 

the Sahelian countries to establish a regional network, based on
 

national systems, for providing better water resources data. AID
 

consideration of the subject has been prompted by several requests made 

to the donor community on behalf of the Sahelian countries by CILSS 

(Comite Inter-etat de Lutte contre la Secheresse) as well as by
 

subsequent studies of the problem conducted by W240 and FAO. In addition,
 
the Research Conmittee of the Sahel Task Force considered the subject
 

one of high priority. Hence, when the FY 1975 FES was prepared for the 

CWR countries, it included a proposed project for a "Sahelian Water Data
 

at $1.7 million fo. FY 1975 and a three year follow-cnNetwork" estimated 
which would begin in FY 1976"Sahel Water Resources .anagement"' project 

twoat $1 million per year. More recently, it was decided to combine the 

n.1. intor a .ri-l.e nrnnnsa]. since their Duruoses and scopes were 

Accordingly, a draft PRP (attached) was prepared which sets forh the 

scope and approach of the proposed project and how AID would propose to 

implement it. This approach reflects the views of the Project Committee
 

(which reviewed the PRP on January 14) as well as staff discussions with
 

officials of the National Oceanic and Atmospheric Administration of the 

Department of Commerce (NOAA) which would implement the proposed project 

under a PASA with AID. 

We would like to call your attention to three basic features of the
 

proposed project, as discussed in greater detail in the attached draft 

PRP. First, the "project" deals not with the totality of this macor, 
in multibasic problem, but rather with a possible U.S. role a broader 

There is an assumption that if a multi-donor effort can
donor effort. 

be organized, there might be a particular aspect of it in which the U.S.
 

has special skills and could make a distinctive contribution. These
 

include, in particular, specialized skills in systems analysis, network
 

design and use of remotely sensed data. The second basic f_-atre of the
 

PRP is its "phased" approach in which U.S. involvement in each subsequent 

phase is dependent on the results-as judged by AFR- of the previous phase.
 

Thirdly, the overall objective is to assist crop and livestock Production 

in the Sahelian countries, and support river basin development, through 

making available accurate, timely and relevant water data.
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Phase I, which could commence within 30 days of your approval of this
 
memorandum would be in the nature of a feasibility study of up to six
 
months to determine the costs and benefits of such a network and manai
 
ment project, the likelihood and dimensions of a possible multi-donor
 
effort, and what kind of role the U.S. might play, if any. 
The cost
 
of the Phase I study is estimated at $82,000 (see Financial Plan,
 
page 11) and would be carried out by a multi-disciplinary team headed by
 
NOAA. The scope and methodology of the Phase I study is outlined on
 
pp. 4-6 and 11-13 of the attached draft PRP.
 

Phase II, if it is undertaken, would involve detailed planning and some
 
training over a one year period with costs in the range of $300,000 
-

$500,000 (see pp. 6-7). Phase III, if it is undertaken, would involve
 
significant funding ($2-5 million) for equipment, facilities and
 
training as part of a multi-donor effort (see p. 7) and would be two
 
and a half years in duration.
 

At its meeting on January 14, thi Project Committee approved the draft
 
PRP for the purpose of recommending that AFR finance the costs of 
Phase I under a PASA with NOAA. On the advice of AFR/DP (Mr. Donoghue) 
it was also felt there was no need to convene an ECPR meeting to approve 
the PRP since Phase I was, in effect, simply a feasibility study and 
could be approved through an Action Memorandum. It was also emphasized 
in the Project Committee that while the draft PRP would uermit the 
inc.usIcn oy tne projec e Fun4 16 ongressiona n
 
such inclusion would in no way oblige the Bureau to proceed with the
 
project beyond Phase I.
 

Recommendation: We concur with the recommendations of the Project 
Committee and request that you authorize use of up to $82,000 of Studies
 
and Surveys funds for the Phase I study. The funds wiliAllotted to
 
Project 625-11-995-907, Development Studies of the Sa /Su ano Z ne.
 

Disapproved:
 

Date: 197.5
 

Clearances: D .11 
AFR/DP, E. Donoghue -Date: 
AFR/DP, M. Warnecke '*, Date: j/..., 
AFR/MVR, S. Rea i Date: .... 

AFR/CWR, C. Hanreha ., Date: '", .. 

AFR/GC, R. Johnson 4 Date:I7
 
PPC/DPR, J. Shanno _____ Date:___-

TA/OST, B. Long *.......Date: ,.-. io
 

AFR/DS:0L/art :smt :1/21/75
 



January 15, 1975
 

DRAFT
 

PROJECT REVIEW PAPER
 

Title: 
 Sahel 	Water Data Network and Water Resources Management
 

FY Proposed for Financing: FY 1975-1979 (Grant)
 

Appropriate Category: Special Sahel (Phase I)
 

Date 	of Submission to Bureau: December 1974
 

Proiect Development Team: Bill Long - TA/OST
 

John Blumgart - AFR/DS 

Ernest Gibson - AFR/DS 

Samuel Rae - AFR/CWR 

I. 	 Priority and Relevance: Relationship to DAP and the development
 

priorities of the Sahelian countries.
 

Although review of the CWR DAP has not been completed, the CWR program
 

is expected to form around four areas of concentration: Food Crop Produc

tion, 	Livestock, Population Planning and Health, and Education and Manpower.
 

Selected activities outside the areas of consideration include water resource
 

development and management. In the Sahel, CWR will focus on the agricultural
 

sector 	of the region, especially that portion which contributes to domestic
 

food 	crop and livestock production.
 

A crucial element is the availability and management of water resources.
 

It is almost impossible to over-estimate the importance of water in the Sahel
 

area. The availability or scarcity of water influences the options of people
 

as to where they live, the patterns of living, the daily workload and, in
 

some cases, their social and religious values. 
Even under normal conditions
 

(which elsewhere would be considered adverse), the major limiting factor to
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food crop and livestock production is the availability of water resources,
 

i.e., ground water, surface water and rainfall. Optimum use of the avail

able water 	is therefore an essential factor in any crop or livestock sector
 

Effective management, in turn, depends upon a clear comprehension
strategy. 


of water resources which are, or may be, available to all sectors of the
 

In the absence of prudent water management,
economy, for whatever purpose 


the Sahel zone resists serious, intensive development efforts, and problems
 

of desertification, soil erosion, and reduction of soil fertility rapidly
 

emerge to offset anticipated developmental benefits. For this reason, the
 

African governments and regional organizations of the Sahel have begun to seek
 

answers to the essential ecological and economic problems of the Sahel area.
 

High on their list is a better understanding of the magnitude, distribution,
 

behavior and management of their water resources.
 

Specifically, the Sahel countries, under the aegis of the Permanent
 

Inter-State Committee on Drought Control (Comit4 Permanent Inter-Etat de
 
the
 

Lutte Contre la Secheresse dans la Sahel -- CILSS) have 8tressed/importance
 

of assistance in meeting their needs for meteorological and hydrological
 

services. At its inaugural session in September 1973, CILSS made a special
 

request for donor assistance to include (a) drought-related studies, (b) the
 

establishment of a regional network of water data stations, and (c) the
 

creation of regional centers for the coordination of data and for the
 

training of African meteorologists and hydrologists.
 

This project therefore addresses a key constraint in efforts to in

crease food crop and animal production in te l. At present, there
 

are few if any meteorological facilities devoted to agricultural purposes.
 

Hydrographic stations to measure lake levels and stream flows are totally
 

inadequate for planning purposes. Consequently, the Sahel states are in
 

urgent need of advice on essential water factors to be measured, the best
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techniques now utilized for collecting the required information, the cost of
 

these operations, and the possible required efficiencies which may be achieved.
 

It is further believed that the U.S. possesses certain unique and here

tofore underutilized (by AID and the LDCs) capabilities for contributing to
 

Specifically, U.S.
 an international program designed to meet these needs. 


knowledge, experience and technology with respect to systems analysis, network
 

design, and collection and transmission of remotely sensed data are believed
 

to be particularly relevant and could form the basis for a significant U.S.
 

contribution to a multi-donor project to design and implement a regional water
 

Such a network -- based on functioning national
data network for the Sahel. 


systems -- could provide a basic framework for future decision-making on
 

equipment investment and training requirements as well as stimulate and guide
 

upgraded forecasting services in support of agriculture, livestock and water
 

resources planning.
 

II. Grantee/Administering Agency
 

The project will be both national and regional in scope. At the
 

national level it will assist the Meteorological and Hydrological Services
 

of the six Sahelian countries to develop their capabilities, to coordinate
 

their efforts, and to more effectively disseminate the data they gather. At
 

the regional level the project will assist in the establishment, or strength

ening, of a regicnal water resources center capable of centralizing, process

ing and interpreting water data for the zone as a whole, providng longer
 

term forecasts, and providing training for African meteorologists and hydrol

ogists. In this context, the project will give particular consideration to
 

the role and potential of the 13-nation Comite Inter-Africain d'Etudes
 

Hydrauliques (CIEH) at Ouagadougou, which is currently receiving AID
 

assistance.
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III. 	Description of Project
 

It is proposed that a five-year project be initiated in FY 1975, to
 

be carried out in three Phases, the initiation of Phases II and III being
 

dependent on a positive review by AFR on the results of Phase I. 
It should
 

also be pointed out that the project would represent the U.S. contribution
 

to a larger, multi-donor undertaking which would probably involve such
 

agencies as the World Meteorological Organization (WMO), UNDP and the French
 

foreign aid agency, Fonds d'Aide et de Cooperation (FAC). Total funding at
 

this 	point is estimated at $2-5 million 
 of which $82,000 is requested imme

diately to undertake Phase I.
 

Phase I
 

A 6-month feasibility study will be undertaken by an interdisciplinary
 

team of experts to assess the potential utility, constraints, timeliness,
 

international receptivity and necessary dimensions of 
a U.S. initiative in the
 

context of a multi-donor effort to assist the Sahel countries to upgrade
 

their hydro-meteorological capabilities of that region. 
Major elements of
 

the study will include the following:
 

(1) analysis of related programs and projects underway or being planned
 

by Sahelian countries and donors on 
the basis of literature reviews, previous
 

studies, and personal contacts with officials from institutions such as FAO,
 

UNESCO, WMO, FAC, UNDP, UNEP, CILSS and CIEH;
 

(2) evaluation of present Sahel hydrometeorological data collection
 

and manpower capabilities and training needs based on a visit to the region
 

and discussions with aforementioned donor agencies;
 

(3) identification of the presently unmet water resources data needs
 

of the Sahelian countries, both nationally and as-a regional complex, for
 

development planning with particular emphasis on crop production, livestock
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development and river'basin planning. The foregoing assessment would be
 

related to an overview descriptive report of the state-of-the-art of alter

native instrumentation, systems and networks for collecting and transmitting
 

the required hydrometeorological information;
 

(4) assessment of the constraints and problems confronting the Sahelian
 

countries in the effective dissemination of water resource information for
 

forecasting, planning and agricultural development purposes, both in the
 

national context and at the regional level, and ways in which external assis

tance might contribute to solutions;
 

(5) assessment of the most effective way of organizing and implementing
 

a multi-donor program, assuming one is recommended, which would address the
 

problems identified in paragraphs (3) and (4) above, i.e. the most efficient
 

and effective fashion in which the U.S. might participate in an international
 

program presumably headed by another agency (e.g., WMO);
 

(6) assessment on ways of integrating water resource data into the
 

planning and execution of development projects so that such projects can
 

generate some of their own water resource data for their own use and for
 

national requirements;
 

(7) recommendations to AID on the type of project the U.S. could support
 

(if any) that would meet the water data collection and management needs of
 

the region; and the type, scope, and institutional focus, if any, of an ex

panded training effort to meet projected manpower requirements (i.e., should
 

a new regional training institute be created or 
should existing institutions
 

such as the CIEH be strengthened?). The report should be framed in terms of
 

alternative solutions to the problems identified -- or "optimal" and "minimal"
 

solutions -- so that AID will be presented with a range of choices. 
 If
 

recommendations are positive, the report should include preliminary estimates
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of costs of the major components of the project (by alternative), indication
 

as to phasing and timing of implementation and preferred modes of implemen

tation, and estimates as to type and magnitude of contributions from other
 

donors and the Sahelian countries, and how they relate to the proposed AID
 

inputs. A more general Phase I report will also be prepared in English and
 

French for external distribution.
 

Phase II
 

Assuming there is agreement to proceed, Phase II would be initiated in
 

FY 1976. It would involve preparing the detailed plans, cost estimates and
 

collaborative arrangements with other donors and the Sahelian countries which
 

would be necessary for full project implementation. Alternative network
 

designs will be prepared by NOAA for the Sahelian region, and evaluated in
 

country-region specific situations through cooperative studies and analyses
 

with LDC institutions and other donors. Throughout, the network and systems
 

will be tailored to fit within the particular development goals and needs of
 

the region, and to be responsive to special financial, institutional, and
 

social/cultural constraints. It is expected that this second phase will take
 

approximately 12 months to complete, terminating in the second quarter of
 

FY 1977. Funding requirements are roughly estimated to be $261,000 for NOAA
 

(and sub-contractor) analytical services, overseas travel, and training in
 

the U.S. for selected LDC participants in the design and operation of data
 

networks. Some of the training will involve working with NOAA experts on the
 

design and evaluation of alternative networks for the Sahel.
 

In addition, Phase II would include the preparation of detailed plans
 

and cost estimates for whatever regional training and data coordination center
 

is recommended and agreed to. Such planning might be carried out by AID, or
 

by another donor, depending on the results of Phase I. If carried out by AID
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the 	above funding figure would require upward adjustment.
 

Furthermore, Phase II would initiate the program for out-of-country
 

training for African specialists, especially those to be trained at the
 

higher technical levels and for executive positions.
 

Phase III
 

The final Phase III effort would involve (and require) a multi-donor
 

effort given the fact that the up-grading, expansion and operation of a
 

viablg 
water data network and management system requires significant ex-

penditures for equipment, instrumentation and training. A 1973 WMO consul

tant 	study estimated that the total cost of establishing adequate national
 

and 	regional networks and a central training institution would be in the
 

magnitude of $7 million. 
A more recent WMO/FAO study has estimated a cost
 

of $7 million for the national programs alone and an additional '6 million
 

for a central institute. 
Clearly, these studies and cost estimates will be
 

evaluated in detail in Phase I of the project but it is already evident that
 

multi-donor financing will be necessary.
 

It is anticipated 
that Phase III would be carried out in the remainder
 

of FY 1977, and in FY 1978-79 AID would provide financing in the magnitude
 

of $2-5 million for those activities, technologies and facilities for which
 

the U.S. has a particular expertise. Phase III would involve the procure

ment, construction and financing of the facilities planned in Phase II and
 

the 	further implementation of the training program.
 

IV. 	 Beneficiary
 

The purpose of this project is 
to make available more comprehensive and
 

accurate water resource data to support increased food and livestock produc

tion in the Sahelian countries as well as to develop longer range forecasting
 

methods and early warning systems. 
All 	of the strata of the rural population
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should therefore benefit from the results of the project -- migratory and
 

sedentary herdsmen, rain-lbd crop farmers, and farmers working irrigated
 

lands. The project is also to be focussed on providing data for better
 

river basin planning and water resource development and will therefore
 

contribute to the planning and implementation of such schemes as those for
 

the Senegal and Niger Rivers, and for Lake Chad.
 

V. 	 Project Design
 

See Tab A, attached.
 

VI. 	AID Experience
 

AID has had successful experience in working with other donors 
on par

tial water resource data-gathering networks such as those used for basin
 

development planning. 
For 	example, AID contributed to a multi-donor program
 

sponsored by the Mekong Coordinating Committee to establish a comprehensive
 

network of stream and rain gauges in Indochina along the main stream of the
 

Mekong River and its major tributaries and to training the staff of the
 

Committee and the hydrologic services of the four member countries in the
 

interpretation of the data and the maintenance of the system.
 

In addition, AID has carried out in collaboration with the U.S. Geolo

gical Survey an intensive survey of the state-of-the-art and research
 

priorities in the field of hydrological-meteorological measurements as part
 

of a larger effort to provide U.S. inputs in,:o the work of the OECD's Plan

ning Group on Science and Technology. The study which was based on informa

tion and perspectives received from some thirty U.S. and international or

ganizations (e.g., WMO, FAO, ORSTOM, USDA) was published in December 1971 as
 

"Techniques for Assessing Water Resource Potentials in zhe Developing
 

Countries, with Emphasis on Streamflow, Erosion and Sediment Transport, Water
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Movement in Unsaturated Soils, Groundwater and Remote Sensing in Hydrolo

gical Applications" (George Taylor, U.S. Geological Survey, Open File Report).
 

In September 1972, the survey was reviewed and updated by an international
 

panel of experts convened at Colorido State University. One of five major
 

areas identified for priority attention by the international community
 

(based on its potential importance to upgraded water assessment and manage

ment in the LDCs) was "Data Network Design: design of low-cost networks of
 

data collection stations for rainfall-runoff measurements, streamflow,
 

groundwater sampling, etc., that would optimize use of existing equipment
 

and manpower by identifying minimum sampling requirements for meeting desired
 

objectives."
 

VII. Other Donor Coordination
 

The project, as proposed, will require major coordination with, and
 

contributions by, other donors. A major element in the Phase I segment of
 

the project will be (a)'ta determine previous and ongoing activities of
 

other donors, and (b) assessment of other donor interest in the development
 

of a comprehensive water resources data network for the Sahelian countries
 

involved. In addition, AFR, in i~s regular bilateral consultations with
 

other donors (FAC, FED, etc.), will inform them of the progress and results
 

of Phase I and elicit their interest in collaborating in the project. Donors
 

in a position to provide major financing include FAC, FED, UNDP and possibly
 

the IBRD. Donors interested in providing technical assistance could include
 

WMO, FAO and FAC.
 

Previous and ongoing activities that will be reviewed in the Phase I
 

study will include the hydrologic meteorological data-gathering work of the
 

French/African organizations including ASCENA (Agence pour la Securite de la
 

Navigation Aerienne en Afrique et a Madagascar), ORSTOM (Office de la Recherche
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Scientifique et Technique Outre Mer), IRAT (Institut de Recherches Agrono

miques Tropicales et Culture Vivrieres) and CTFT (Centre Technique Forestiere
 

Tropical) as well as the AID-assisted CIEH (Conseil Inter-Africain d'Etudes
 

Hydrauliques). In addition, such national projects as the UNDP-financed
 

project to assist the Senegalese Meteorological Service, and a smaller UNDP
 

project in Mauritania, will need to be taken into consideration.
 

Since a multi-donor program is contemplated for Phase III,it is planned
 

to arrange for continuing consultations between NOAA, AID and other &onors
 

on meeting the financial, training and technical requirements of implementing
 

the total program. A consortium headeA by a single donor (WMO, IBRD, FED,
 

AID) may be organized or close coll :oration could proceed on a more informal
 

basis. In addition, it is aniticipated that, following completion of the
 

project and its turnover to the Africans, the donor group may wish to con
to
 

tinue to convene from time to time/consult on the results and operations of
 

the system, and to consider further assistance to the Africans should problems
 

develop or new requirements materialize.
 

VIII. Financial Plan (Phase I)
 

The Phase I feasibility study will involve the collection and analysis
 

of existing reports and data; consultation by a NOAA team with donors and,
 

possibly, Sahelian officials in the U.S., Europe and Africa; and preparation
 

of a final report for AID which describes present needs and opportunities,
 

and sets forth recommendations for future AID actions. The costs to be in

curred are comprised of: (1) salaries for NOAA in-house experts; (2) consul

tant fees for outside experts; (3) domestic and international travel; and
 

(4) report compilation and printing, and are estimated as follows:
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(a) Data Gathering
 

NOAA Salaries (3mm @ $2,500)* $7,500 
Travel 2,500 
Per Diem 

$11,750 

(b) Preliminary Analysis
 

NOAA Salaries (2mm @ $2,500)* $5,000
 

(c) Follow-up Visits (if needed)
 

NOAA Salaries (1mm @ $2,500)* $2,500
 
Travel 
 1,500
 
Per Diem 
 735
 

$4,735
 

(d) Completion of Analysis and Documentation
 

NOAA Salaries (5mm @ $2,500)* $12,500
 
NOAA Salaries (2mm @ $4,000)* 
 8,000
 
Miscellaneous (Printing) 2,000
 

$22,500
 

(e) Outside Consultants (to be spread over items a-d)
 

Fees - 3 non-government experts for 150 days each $20,700
 
Fees - Government, 20 days effort @ $4,000/mo. 
 2,670
 
Travel and Per Diem 8,250
 

$31,620
 

(f) Task Management
 

NOAA Salaries (2mm @ $3,000/mm) 6,000
 

TOTAL COSTS $81,605
 

IX. Project Development Schedule
 

The project will be developed on the basis of the Phase I study which
 

will be carried out by an inter-disciplinary team managed by NOAA. In addi

tion to meteorological talent, the team would include a ground water hydrol

ogist, a livestock specialist and an agronomist, the latter three prefer

*Two principal NOAA experts are recent retirees. Cost to AID will be the
 
difference between last salary and annuities now being received, 
or $2,500
 
per month. 
Other NOAA in-house personnel will receive currentsalaries,
 
estimated at $4 ,000/month, including overhead.
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ably with previous experience in the Sahel or similar areas. 
 AFR would
 

assist NOAA in the recruitment of the latter specialists.
 

Upon signing of the PASA with NOAA and the formation of the team,
 

the following tasks would be carried out:
 

1. 
Review earlier and recent reports by WMO, FAO, French agencies,
 

etc., on hydrological/meteorological needs of Sahel countries and present
 

capabilities.
 

2. Consult with development agencies and Sahel country officials on
 

needs and present capabilities of the region, plus ongoing and proposed
 

activities of other donors(with emphasis on potential utility of a regional
 

data network for agricultural Oevelopment 
in the Sahel and manpower training
 

requirements in relation to creation of 
a regional training center).
 

3. Prepare report 
to AID which presents results of tasks 1 and 2 and
 

makes specific recommendations on: (a) critical needs of the region; (b) the
 

feasibility and utility of designing and implementing a regional data net

work; (c) training needs and the possible role of 
a new regional training
 

center; and (d) the future role for U.S. (AID) inrelation to the programs
 

and desires of other donors and the Sahel countries. (For further details
 

on the content of the Phase I report, see Section III above.)
 

The duration of Phase I (dependent on the quality and scope of 
the
 

recent FAO/WMO analysis of this area) would be approximately six months
 

and would therefore be completed by mid-summer 1975.
 

The Phase I report, together with the recommendations of the Project
 

Committee, would be the basis for an AFR/ECPR review which would furnish
 

the guidelines for further action on the proposed project. 
 Should the ECPR
 

review be favorable, a PP would be prepared for Phases II and III. 
 Prepara

tion of the PP may involve further consultations with other donors and the.
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Sahelian governments, to clarify or firm up collaborative arrangements
 

for the coordinated planning and implementation envisaged for Phases II
 

and III. The PP for the project should be completed and acted upon by
 

the ECPR well before the end of the second quarter of FY 1976.
 

X. Analysis
 

The PP will contain the material collected in the Phase I report as
 

evaluated and modified in the process of AFR reviews and, if required,
 

subsequent consultations with other donors or Sahelian countries. It is
 

expected that NOAA staff and the members of the inter-disciplinary team
 

responsible for the Phase I report will be available to 
the Design Coordi

nator for assistance in providing information for PP drafting purposes.
 



TAB A
 

PROJECT DESIGN
 

A. GOAL
 

1. Goal Statement: To increase agricultural and livestock production
 

and individual standards of living in the Sahel through improved planning
 

and management of available water resources.
 

2. Measures of Goal Achievement:
 

(a) Expanded production of food and livestock on a per capita basis.
 

(b) Ability of area to withstand periodic drought without extensive
 

human suffering and loss of productive natural resource base.
 

(c) Increased amount of acreage under irrigation.
 

(d) Existence of strong natural water resource 
agencies which are
 

influencing Government policies and programs in agriculture and livestock.
 

3. Means of Verification:
 

(a) Government records on food and livestock production yields of
 

region.
 

(b) Amount cC external aid and relief required by drought impacted
 

region.
 

(c) Size and budgets of water resource agencies and involvement of
 

personnel on national policy-level bodies and in international and regional
 

activities.
 

4. Assumptions for Goal Achievement:
 

(a) Lack of proper water management is a limiting factor for food
 

and livestock production in the Sahel.
 

(b) There are opportunities for strengthening indigenous institu

tional and manpower capabilities with respect to water management.
 

(c) Countries will participate meaningfully in regional water
 

resources programs.
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(d) Sufficient donor support for equipment and instrumeratLon
 

can be attracted.
 

B. PURPOSE
 

1. Purpose Statement: To increase Sahelian country capabilities to
 

manage available water resources in support of agricultural, livestock,
 

and rural development through the design and implementation of a regional
 

water resources data collection ,network.
 

2. Conditions Expected at End of the Project:
 

(a) Improved capacity of Sahel governments to predict and monitor
 

occurrence and impact of water shortages; and to provide early warning of
 

crop failure.
 

(b) Restructuring and upgrading of national agricultural weather
 

services.
 

(c) Hydrological-meteorological data collection proceeding on a
 

vastly upgraded basis in accordance with a detailed, integrated plan for
 

the region that optimizes collection and minimizes costs.
 

(d) Countries and donors are investing in water resources equip

ment and instrumentation with much clearer appreciation of needs and options.
 

(e) Operation and integration of new data collection methods taking
 

place (e.g., satellite systems, rain gauges).
 

(f) LDC institutions collecting and processing data in more effi

cient and effective manner.
 

(g) Increased number of trained LDC hydrologists and meteorologists
 

employed by government agencies.
 

(h) Regional Sudano-Sahelian Meteorological Center and Regional
 

Training School in operation, partially supported by AID funds.
 

3. Means of Verification:
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(a) Increase of weather services provided by national and regional
 

authorities, including maps and forecasts.
 

(b) Size and viability of national water resources and meteorology
 

agencies.
 

(c) Sharing of data collection and analysis systems, and amount of
 

data exchange, among Sahel countries.
 

(d) Review of holdings and analytical capabilities of national and
 

regional data collection centers.
 

(e) Assessment of amount of new systems and equipment used by indi

genous resource agencies.
 

(f) Numbers of newly trained and employed Sahelian hydrology-meteor

ology experts.
 

4. Basic Assumptions for Achievement of Purpose:
 

(a) Political, economic and techno-scientific climate in West
 

Africa lends itself to regional approaches to water resource data collection
 

and management.
 

(b) Cooperation of international organizations and other donors
 

can be obtained (e.g., French, UNDP, WMO).
 

(c) LDC institutions are capable of participating in the design
 

and implementation of a network.
 

(d) There is an unfilled demand for trained water resource experts
 

within the country which can be identified and filled by funding of training
 

programs.
 

(e)U.S. technical resources (employed through NOAA) are available
 

and will be welcomed by the Sahelian countries and other donors.
 

(f) The financing of costs for maintenance.of the completed network
 

can be met by a combination of local and external support.
 

http:maintenance.of


C. STATEMENT OF PROJECT OUTPUTS
 

1. Outputs and Output Indicators:
 

(a) Hydrology-meteorology data collection network for West Africa
 

Sahel region designed and agreed to by African and donor institutions.
 

(b) West African governments and institutions have sharper focus
 

on specific data and institutional needs, and mix of systems and stations
 

which should be utilized.
 

(c) An improved LDC capability for water resources planning, manage

ment and investment y virtue of Sahel country collaboration on Lhe network
 

design, and associated formal training of planners, managers and operators).
 

d) Better state-of-the-art analyses of the use, limitations, costs
 

and sources of optional data collection and analysis techniques and systems.
 

(e) Strengthened U.S. capability (in NOAA) to provide development
 

assistance in this field, including assistance to AID in proposal evaluation
 

and project design.
 

(f) Improved basis for U.S. and AID to make investments in water 

resources data collection and manpower training in Africa (including pro

visicn of technical support under the WMO-NOAA Voluntary Assistance Program -

VAP). 

2. Magnitude of Outputs
 

(a) Three-four optional regional data networks designed and evaluated
 

by end of year-2; one best alternative selected and being implemented by end
 

of project.
 

(b) Approximately 12 Sahel hydro-meteorologists trained in new
 

techniques and methods of data collection and analysis, by end of project,
 

with others receiving training at regional center.
 

(c) Twelve-fifteen U.S. experts (from NOAA and sub-contractors)
 

familiar with Sahel hydrology and meteorology problems and needs, and actively
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engaged in providng advisory services to Sahel countries and AID.
 

(d) AID personnel directly involved in review of Sahel country
 

requests (through WMO to NOAA and State Department) for assistance under
 

the Voluntary-Assistance Program.
 

(e) Expanded water data holdings and knowledge of state-of-art on
 

part of African regional water resources organizations (especially the CIEH
 

and Niger River Basin Commission).
 

(f) Series of state-of-the-art reports, in English and French, on
 

hydrology-meteorology data systems and network design for use by African
 

countries.
 

3. Verification of Outputs
 

(a) AID discussions with country officials involved in program.
 

(b) Assessment of relation of equipment requests and emplacement
 

to network design.
 

(c) Number of new LDC hydro-meteorologists participating in program.
 

(d) Consultations with WMO, FAO and the French, and degree of
 

cooperation and related capital and technical assistance forthcoming from
 

these potential donors.
 

(e) AID analysis of _
volution of involved national agencies, CIEH
 

and Niger River Basin Commission, plus growth and impact of regional train

ing center.
 

4. Assumptions for Achieving Outputs:
 

(a) A regional approach to network design is practical for the
 

Sahel, and will be supported by the countries of the region.
 

(b) Cooperation by the French, WMO and FAO will be forthcoming.
 

(c) WMO or some other appropriate donor will gain sufficient support
 

to establish a regional training and data coordination center for the Sudano-


Sahelian region.
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(d) There is sufficient supply of persons capable of befng trained
 

to become experts and knowledgeable and interested planners in the Sahel to
 

provide the necessary local management and operational skills for the project
 

after external assistance has phased out.
 

(e) Many of the newer technological innovations in waeer rescurces
 

data collection and analysis are adaptable and relevant to the Sahel.
 

D. STATEMENT OF PROJECT INPUTS
 

1. Inputs and Input Indicato

(a) AID support ($1-2 m-.lion over 4-year period) for involvement
 

of 12 NOAA and other U.S. experts; training costs for LDC participants in
 

network design; selected equipment costs; and production, translation and
 

publication of state-of-the-art reports.
 

(b) AID support ($1-3 million over 3-year period beginning in
 

FY 1976) for regional water resources training and data coordination center
 

if the donor community agrees to establish one.
 

(c) Problem analyses, guidance and technical and capital assistance
 

(estimated at up to $8 million) by WMO, FAO, the French, and other donors.
 

(d) NOAA special intellectual and operational capabilities developed
 

to meet LDC needs through its management of such inputs as the U.S. weather
 

satellite series.
 

2. Verification of Inputs:
 

(a) AID monitoring of project with assistance of advisory committee.
 

(b) Review of contribution of other donors toward implementation
 

of national data networks and regional data and training center.
 

3. Assumptions for Providing Inputs:
 

(a) NOAA can provide relevant experts to assume leadership role on
 

the U.S. side.
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(b) Other donors are sufficiently aware of Sahelian needs, and
 

>omplementary contributions that they and the U.S. can make, to work
 

.Jperatively with AID and NOAA in this project.
 

(c) Initial feasibility study will indicate that U.S. investments
 

as proposed can make a valuable contribution toward improved water manage

ment in the Sahel.
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U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL WEATHER SERVICE 

Fo Silver Spring. Md. 20910 

Date March 12, 1976 Reply to Attn. of: Wl1 

To 
John Blumgart, AFR/DS, AID 
State Department 

From Gerald AtrsenjIE~ l 
National Weather Service, NOAA 

Subject: Sahel Water Data Network Project - Technical Assessment 

Based upon the NOAA Team's review of related documentation, discussions 
with representatives concerned with the Sahel in Geneva, Rome, and Paris, 
and the on-site survey conducted in the Sahelian countries, the necessary 

engineering and financial planning has been completed for the provision 

of U.S. assistance in support of an improved agrometeorological and 
hydrological program in the Sahel. More specifically, we believe that 
the: 

1. WMD/UNDP/CICSS document circulated at the July 1, 197S, 
donor's meeting in Geneva presents a sound and reasonable 
financial plan for proceeding with the technical aspects 

of the project. 

2. Request from Dr. D. Rij~s,. Program Coordinator of the WMO 

projects in the Sahel, represents a worthwhile and appropriate 
approach for initial U.S. funding support (see attachment). 

In summary, the degree and eycent of the planning effort has reached the 

point where action should begin. Cost estimates are as firm as can be 

attained in a changing economic world and the technical and engineering 

components are reasonable and focussed on the agricultural needs of the 

Sahel. 

Attachment 

cc: 
B. Zavos,W13 
C. Cartwright, EM2 
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ATTACHMENT 

SAHEL PROJECT 

U.S. CONTRIBUTION FOR FISCAL YEAR 76 

The 	list below represents our recommendations for carrying out the
 

initial efforts described in the material forwarded by Dr. D. Rijs.
 

We have made some changes predicated mainly on normal delays
 

associated with shipping equipment and experience with Aoing
 

contractural work in the Sahel.
 

1. 	Up to 50 Leeds & Northrup Solar Radiation Recorders
 

with digital integrators at an estimated cost of
 

$3,000 each (defer expert support until FY77) $150,000
 

10,000
2. 	Publications 


. 30,0003. 	Telecommunications Study Contract 


4. 	NOAA Services
 

a. 	Accompany telecomms expert to Geneva
 

and Dakar 
 2,500
 

b. 	Accompany AID Delegation to Committee
 

meeting in Geneva 1,500
 

c. 	NOAA charges including one man-month of
 

direct support 6,000
 

SUB-TOTAL = $200,000 

5. 	Agricultural Equipment including irrigation
 

equipment and WMO charges 60',000
 

TOTAL 	 $260,000
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Opening Remarks by U. S. Delegation
 

(For Presentation at the Donor's Meeting for the
 

Agrometeorological Programmne in the Sahel, Geneva
 

January 8-9, 1976)
 

Mr. Chairman:
 

I want to say first of all how much the U. S. Delegation
 

appreciates WMO's invitation to participate in this meeting
 

and how pleased we are to be here. 
 The U. S. Government as
 

well as the American people have felt a deep 
concern--a con

cern.which we 
know has been shared in other countries and by
 

the entire international community--about the recent tragic
 

events in the Sahel and we wish very much to participate in
 

international efforts which are designed to strengthen the
 

ability of the Sahelian governments to mitigate the consequences
 

of such calamities in the future. 
We entirely agree that the
 

agro-meteorological and hydrological problems in the region
 

must be addressed on a comprehensive basis. 
 We are also pleased
 

to note the priority accorded to 
this activity by the Sahelian
 

governments has again been emphasized at 
last month's heads of
 

state meeting in Nouakchott.
 

Today's meeting will give us 
a timely opportunity to
 

review the progress that has been made in the program since
 

our initial meeting last July and to discuss the other organi

zational and programatic matters which are on the agenda. 
We
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hope that by the conclusion of our discussions tomorrow even

ing we will have given a significant impetus to further progress
 

in developing and implementing this activity.
 

I wish to reiterate at the outset the U. S. Government's
 

strong support of the CILSS/UNDP/WMO program as it has been
 

elaborated to date and to reconfirm our readiness to seek up
 

to 4.26 million dollars for the program over the next 
seven
 

years. The specific levels of disbursement will of course de

pend on the programing decisions we will be arriving at jointly
 

over the coming years and on the availability of funds. I
 

should add in this connection that for the present fiscal year
 

we have informed our Congress and have included in 
our budget
 

a first increment of $260,000.
 

As we see it, one of the important purposes of this 
meet

ing is to discuss and reach agreement on the program's basic
 

organizational structure and the mechanisms for financing from
 

time to time the various program components which have become
 

ripe for execution. We do not desire to comment in detail at
 

this time on the concrete organizational proposals contained
 

in document 2 but will of course give our view in the course
 

of our subsequent discussions. 
For now I only wish to indicate
 

that the United States hopes 
to be able to make its contribution
 

to the program, to the largest practical extent, through the
 

provision of specific goods and services such as 
equipment and
 

experts. 
 We believe this method would be completely appropriate
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in achieving our common program objectives. We look forward
 

to having a more detailed discussion on these aspects when we
 

consider the organization and method of work of the Financial
 

Management Committee. Let me just add though that we are pre

pared to also make cash contributions to finance activities
 

which clearly could not be carried out in another way, for
 

example a portion of the local construction costs of the
 

regional center.
 

The foregoing, Mr. Chairman, is about all that our dele

gation wishes to say by way of general introductory remarks.
 

Before concluding, however, I do wish to offer a few comments
 

on the NOAA Report. We regret we were unable to make it
 

available to the participants at an earlier date. An English
 

edition of the report has been sent to all interested parties
 

and a French edition will be circulated within a month's time.
 

This Report is intended to strengthen and to complement
 

the program recommended in the original WMO/FAO study. While
 

the U. S. Government has not yet adopted a formal position on
 

the Report--and indeed we are most interested in hearing your
 

comments on it--our initial reaction is that it has in fact'
 

enhanced the original study in a very useful way. There are
 

a few points in the report which we believe merit special
 

emphasis. I would like to briefly mention some of these,
 

leaving .a more detailed elaboration for our discussions later
 

today or tomorrow.
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These points are:
 

(1) It is essential to plan for the practical interpre

tation and use of the meteorological and hydrological data
 

which are to be collected. I don't need to belabor this point,
 

since we all recognize that the predominent purpose of the
 

entire activity should be conceived as one of increasing the
 

productivity and well-being of the farmers and herders who
 

should be regarded as the main beneficiaries of this effort.
 

In this connection, I would like to draw attention
 

to the recommendation made on page 15 of the NOAA Report. It
 

calls for a prototype user services experimental facility at
 

Niamey, to develop methods and techniques for formulating and
 

disseminating water resource data in terms that are meaningful
 

and relevant to the needs of agricultural and livestock pro

ducers in the region. The U. S. would be happy to assist in
 

the planning and design of such a facility--as well as to
 

assist with other planning aspects which may be appropriate-

through the provision of a multi-disciplinary team, at an
 

approp time, if this were seen as desirable by the govern

ments concerned and by the proposed Financial Management and
 

Technical Committees,. It is clear, particularly in view of
 

the recent CILSS Ministerial decision, that planning for the
 

data dissemination and utilization aspects of ttje program must
 

be given high priority.
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(2) Another aspect highlighted in the NOAA Report
 

relates to the use of modern technology to enhance the ac

curacy and timeliness of data collection and forecasting.
 

concern expressed in
(3) Lastly, we believe that the 


the NOAA Report with respect to the need to begin planning
 

for the long--term financial viability of the program merits
 

careful attention. We think it essential that plans be
 

developed for the gradual assumption of responsibility for
 

financing the agro-meteorological and hydrological program
 

by the Sahelian governments themselves. We are pleased to
 

note, in this connection, that the Program's Technical Com

mittee will be charged with the responsibility for elaborat

ing a funding formula which would enable the CILSS go-vern

ments to plan for financing the local and operating costs
 

of these activities over the long run.
 

Let me conclude, Mr. Chairman, by reiterating our
 

pleasure at being in attendance at this meeting. We have
 

come here without preconceptions and are prepared to listen
 

carefully to what others have to say and to engage in a
 

frank, open and cordial discussion. Being motivated as we
 

all are by a shared concern and sympathy for the people of
 

the Sahel, I'm sure that we will find little difficulty in
 

reaching agreements that will serve the common purposes we
 

have come here to promote.
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WORLD METEOROLOGICAL ORGANIZATION
 

DONORS' MEETING FOR THE
 

WMO PROGRAMME IN THE SAHEL
 

Geneva, 8 - 9 January 1976
 

SUMMARY REPORT
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The Donors' Meeting for the WMO Programme for StrenGthening the Agrometeoro

logical and Hydrological Services of the Sahelian Countries held its session in the
 
MO Secretariat in Geneva, on 8 and 9 January 1976. The list of participants is
 

attached as Appendix I to this report.
 

1. ORGANIZATION OF THE MEETING
 

Opening of the meeting (Agenda item 1)
 

Mr. R. Schneider, Deputy Secretary-General of WHO, welcomed the participants
 

to the meeting, on behalf of the Secretary-General. He pointed out tkat the scope
 
of the WHO Sahelian Programme was so large that support had to be obtained from the
 

UNDP and also contributing countries and organizations, and that the purpose of the
 

meeting was to establish a structure which would facilitate the management of the
 
resources put at the disposal of WHO to implement the programme. He offered the
 

fullest co-operation of the Organization and wished the meeting a successful session.
 

His Excellency, Mr. H. Bayere, MiniSter of Rural Economy and Climatology
 
of Niger and Co-ordinator of CILSS, thanked the Secretary-General of WHO for the
 

invitation. He emphasized the high priority given to this programme by the CILSS
 

countries, as well as the contributing countries, and expressed the wish that the
 

meeting would confirm the financing of the whole programme, a large part of which
 

consists of counterpart contributions from the participating countries. The
 

Minister thanked the UNDP and WHO, as well as the Resident Representative of the
 

UNDP in Niger and the WHO programme co-ordinator for the efficiency which they
 

have shown in start'ing the programme. He observed that the Niger Government has
 

already shown its support to the programmne and will continue to give the maximum
 
possible support. He pointed out that, while the international community has res

ponded very well to the emergency needs of the Sahelian countries, medium and long

term programmes have more difficulties in finding adequate financing. In particular,
 

he noted that many projects prepared by the CILSS, as from its first meeting in
 

Ouagadougou, have not yet found a source of financing, and kindly requested the
 

donor countries present at this meeting to give particular attention to these pro
jects.
 

Mr. I. Coker, of the U.S.A. Agency for International Development, thanked
 

the WHO for its invitation to participate in the meeting. He expressed the deep
 

concern of the U.S.A. about the recent tragic events in the Sahel, reiterated the
 

U.S.A. Government's plans to support the programme to the extent of 4,2A million
 

dollars over the next seven years, with the first instalment of S260,000 planned
 

for the year 1976, and pointed out that this contribution would, to a large extent,
 

be made through specific goods and services, such as equipment and experts.
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1.2 	 Nomination of the chairman (Agenda item 1)
 

Mr. Schneider mentioned that the normal policy of the WMO was to have a
 

chairman elected amongst the members of the delegations. He noted that in this
 
particular meeting, however, requests had been made that the chairmanship be taken
 
by WMO. In the absence of any nominations from the floor, Mr. R. H. Foote, Director
 

of the Technikal Co-operation Department of WMO, was designated chairman for the
 
meeting.
 

2. 	 ADOPTION OF THE AGENDA (Agenda item 2)
 

The chairman first mentioned some discrepancies in the title given to the
 
meeting in the different documents. In view of the hydrological implications, the
 
abbreviated title of the meeting should read: "Donors Meeting for the WMO Programme
 
in the Sahel". Considering views expressed by some delegations, a revised agenda
 
was proposed and adopted; the agenda, as adopted, is reproduced in Appendix II to
 
this report.
 

3. 	 REVIEW OF DEVELOPMENT IN THE IMPLEMENTATION OF THE PROGRAMME
 
(Agenda item 3)
 

3.1 The WMO programme co-ordinator reviewed the progress made, both of the
 
centre project and of the seven country projects, approved under UNDP financing.
 
He outlined the training activities starting at the centre, and indicated the
 
preparations made for the construction of the building for the centre, for which
 
multilateral donations are being utilized. The meeting noted with satisfaction
 
the progress made so far.
 

3.2 The WMO Secretariat provided information on the overall scope of the WMO
 
activities in the fields of agricultural meteorology and hydrology on the African
 
continent which relate to the programme in the Sahel. The meeting was informed
 
of the various studies under execution or planned, as organized under the WMO
 
regular programme or in collaboration with other UN agencies and donor organiza
tions. A brief review was also given of existing and planned WMO/UNDP hydrolo
gical projects in the Niger River basin, as well as in other areas.
 

3.3 Concern was expressed by one donor country regarding the availability of
 
students and regarding the timely construction of buildings to house "he headquart
ers of the meteorological services in individual countries. The programme co
ordinator noted, however, that there were more candidates for training than the
 
facilities available could accommodate; he observed also that Upper Volta had
 
made an encouraging progress in approving funds for the construction of a building
 
for its-meteorological service.
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4. IDENTIFICATION OF PRIORITY PROGRAMME TO BE FINANCED FROM RESOURCES OTHER
 
THAN UNDP (Agenda item 4)
 

A provisional plan of expenditures from bilateral donations 
for the' next

six months was 
presented by the WMO programme co-ordinator, with a further tentative

outline of expenses for the construction of the centre building only for the next

24 months. The expenditures up 
to June 1976 were estimated to be $253,000, while
 
the first indication of expenditures through January 1978 was 31,654,320.
 

5. 
 LONG-TERM PLAN AND FINANCIAL AND MANAGEMENT IMPLICATIONS (Agenda item 5)
 

A long-term plan for the programme is available in the project document for

the centre component and also indicated in the brochure "Programme for the strength
ening of the agrometeorological and hydrological services in the Sudano-Sahelian zone",

prepared by W1O for the UNSO Donors' Meeting of July 1975. 
 Several donor countries
 
expressed different philosophies as to how the programme should be mancged.

donor country representative expressed great concern 

One
 
that the arrangements proposed


in the document to the meeting would prove insufficient in the long term. 
He con
sidered necessary to raise, at 
this meeting, the problem of the consolidated struct
ure of the programme for the long 
term. He developed the arguments for this consolida
tion to 
take place in due .course in the form of an international institution provided

with necessary funds on an 
annual basis. This institution would be administered by a
 
council 
 gathering with high-level representatives of the contributing organizations

and countries, together with the user organizations and countries. The paper, pre
senting this proposal in more detail, is attached as 
Appendix III to this report.
 

Another donor country, however, felt that given existing realities, it was

best, at this time, to go forward with arrangements, as presently envisaged, leaving

possible further evolution in the programme and in its conception to the future.
 

The third donor supported the Administrative Council idea and felt that the

president of 
 the Council might be the appropriate person to raise additional bilat
eral donations to complete the require# f!inds. 
 It also .felt strongly that WMO should

be the manager of the project. The representative of the CILSS suggested that the
 
WMO programme might eventually be integrated into the "Institut du Sahel".
 

The UNDP representative expressed the opinion that, in dealing with an on
going project, it might be better to accept the traditional concept. He proposed a

three-fold arrangement: board of directors of the 
technical services of the reci
pient countries, a financial management committee in which CILSS would be represent
ed and, thirdly, a scientific council, as advisory body, which would ensure the es
tablishment of institutional links between the programme and centres of excellence,

both in the developed,and de.eloping world, to 
ensure the exchange, at the highest

scientific and technical level, of information, scientific concepts and scholars.
 
He recommended that the work programme be reviewed to 
include the activities under

bilateral 
finances, and that a table should be prepared of the joint financing.
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There was, nevertheless, a consensus that some agreement should be reached
 

to find a working mechanism for the short-term arrangements with present staff and
 

funds, which could lead into something more elaborate in the long range. It was
 

accepted 	that the Administrative Council concept could not be brought into existence
 

at this moment. It was further realized that the programme co-ordinator had had
 

informal contacts with the international consortium for agriculture to ascertain
 

whether additional financescould be found. One donor country felt, however, strong

ly that the Executive Agency should be responsible for the management of -le funds
 

and that the proposed committees should be under the guidance of WMO/UNDP. It was
 

agreed that the concept of establishing two committees, one for the co-ordination
 

of and advice upon the international inputs and one technical committee could be
 

accepted.
 

Ragarding the remark of various delegates that efforts should be made to
 
raise additional bilateral funds, the role of UNSO in this context was explained,
 
and the UNSO delegate assured the meeting that his organization is continuing efforts
 
to obtain additional funds. Nevertheless, various delegates suggested that addition
al efforts to fully acquaint other potential donors with the programme, with a view
 
to enlisting their participation and support, be undertaken by UNSO in co-ordination
 
with WMO at the earliest practical date.
 

The meeting agreed that the funds that will be provided by the donors should
 
also be used to ensure the continuation of the activities by WMO with respect to re
inforcement of the hydrological services in the CILSS countries, and the programme to
 
be undertaken by the centre, after the termination of the sub-contract with ORSTOM.
 

6. 	 REVIEW OF THE TERMS OF REFERENCE OF THE PROPOSED COMMITTEES
 
(Agenda item 6)
 

There was considerable discussion on the title of the committee. An agree
ment was finally reached on the title "Co-ordinating and Advisory Committee". The
 
meeting reviewed the terms o' reference for the committee proposed by WMO and speci
fic modifications proposed by representatives of several donors. The revised terms
 
of reference agreed upon finally are attached as Appendix IV to this report.
 

It was agreed, subject to the formal approval of the authorities concerned,
 
that the first meeting of the Co-ordinating and Advisory Committee will be held ot
 
a time and place indicated in the report under agenda item 9 of the agenda. The
 
meeting agreed that, until such time that the committee has been formally establish
ed at the first session, WiO should take all actions and decisions necessary for
 
the smooth implementation of the programme. It is particularly to be noted that
 
the meeting felt that in the beginning of the project, meetings more frequently
 
than once a year would be necessary.
 

Regarding the functions of the committee, it should be noted that the
 
UNDP representative wishes to be put on record that the normal UNDP procedures
 
of financing should be maintained with reference to the WMO/UNDP projects. The
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meeting proposed some additional functions for the Co-ordinating and Advisory Com
mittee and, in particular, suggested that technical advisory panels be established
 
to deal with specific questions, such as equipment criteria and dissemination of
 
data, and that the advice of other agencies, such as FAO, be sought in relevant
 
cases. In respect of the cost of the meetings, it was accepted that contributing
 
organizations should charge the cost in accordance with established procedures and,
 
in particular, that the cost of attending of the UNDP representative and WNO co
ordinator should be charged to the programme.
 

The meeting also reviewed the terms of reference of the so-called "technic
al committee" aiming at making recommendations which should be forwarded by WtO to
 
CILSS. There was some discussion on the title of the committee. It fas generally
 
felt that the word "technical" should be kept in to ensure the appropriate partici
pation of tec'inicians in the committee. There was a final agreement to recommend
 
the title "CILSS Technical Co-ordination Committee." The terms of reference, in
cluding suggested revisions, are attached as Appendix V. WMO will discuss with
 
CILSS the changes proposed, but will not do so before receiving UNDP comments.
 

7. 	 ESTABLISHMENT OF PROCEDURES FOR UTILIZATION OF BILATERAL DONATIONS
 
(Agenda item 7)
 

Draft procedures for the utilization of financial and other donations pre
pared by 	WMO were Hiscussed by a small working group. It was agreed that the re
vised version worked out by WMO will be sent to the donor countries for further
 
comments 	and be discussed again at a forthcoming meeting of the Co-ordination and
 
Advisory 	Committee.
 

8. 	 OTHER BUSINESS (Agenda item 8)
 

The meeting understood that inputs resulting from contributions in funds
 
or in kind, provided by the donor governments and organizations, would fully benefit
 
from the relevant provisions of the Convention on Privileges and Immunities of the
 
Special Agencies, adopted by the General Assembly of the United Nations (Resolu
tion 22(I)(D) applicable to all INMO operations financed from its Trust Funds.
 

A brief discussion on the NOAA report, entitled "Sahel water data network
 
and water resources management project" took plcce, and the U.S.A. delegation re
quested that participants to the meeting send comments to WMO or NOAA within thirty
 
days,
 

9. 	 DATE AND PLACE OF NEXT MEETING (Agenda item 9)
 

It was agreed that the next meeting, that is the first meeting of the
 
Co-ordinating and Advisory Committee, would take place from 24 to 26 May 1976,
 
in Geneva. It was further agreed that a representative of WMO would discharge
 
the functions of chairman until the first meeting of the committee is convened.
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10. 	 CLOSURE OF THE MEETING (Agenda item 10)
 

The meeting was closed on 9 January 1976, at 6.25 p.m.
 

Appendices: 5
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APPENDIX I
 

LIST OF PARTICIPANTS
 

CILSS 	 HoE. Mr. Bayere, Minister of Rural Economy and Climatology,
 
Niger, Co-ordinator of CILSS
 

Mr. Yaya Idrissa, Division des projets et programmes
 

UNSO Mr. PA. Plaktor, Deputy Director, Ouagadougou
 

UNDP Mr. A0 Rotival, Resident Representative of the UNDP in Niger, Niamey
 

BELGIUM Prof. E. Bernard, Repr4sentant l'Administration g~n~rale de la
 

Coop6ration, MinistLre des Affaires 6trang~res
 

Mrs. J. Harroy, Attach4, Mission permanente, Gen~ve
 

Mr0 JoL Van Hamme, M6t~orologiste, responsable de la Section
 
Pr6visions, Institut royal m6t6orologique
 

NETHERLANDS 	Mr0 JoF= van Dunn6, Ministry of Foreing Affairs, Directorate for
 

Financial and Economic Development Co-operation
 

Mr0 BoMo Kamp, Head of the Bureau for External Affairs of the
 
Royal Netherlands Meteorological Institute
 

Mr0 F°PoRo van Nouhuys, First Secretary of Embassy, Permanent Mission,
 
Geneva
 

UoS=A. 	 Mr0 I. Coker, AID, Washington
 

Mr0 J. Blungart, AID, Washington
 

Mr. D. Gates, AID, Washington
 

Mr. G. Peterson, NOAA, Washington
 

Mr0 G. Klein, Permanent Mission, Geneva
 

Mr0 G. Cartwright, Permanent Mission, Geneva
 

WMO 	 Mr0 R. Schneider, Deputy Secretary-General
 

Mr. R°Ho Foote, Director, Technical Co-operation Department
 

Mr. DoHo Nijhoff, Chief, Division for Africa, Technical Co-operation
 

Department
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WMO Mr. B. Lagarde, Division for Africa, Technical Co-operation Department 

Mr. N, Veranneman, Director, Meteorological Applications and Environment
 
Department
 

Mr. D. Bargman, Meteorological Applications and Environment Department
 

Mr. Eo Davy, Consultant, Sahelion Studies, Meteorological Applications
 
and Environment Department
 

Professor J. Nemec, Director Hydrology and Water Resources Department
 

Mr. W. Klohn, Hydrology and Water Resources Department
 

Mr. A. Weber, Chief, Finance and Budget Division
 

Dr. D.A. Rijks, Programme Co-ordinator
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APPENDIX II
 

AGENDA
 

I. 	 OPENING OF THE MEETING AND NOMINATION OF CHAIRMAN
 

2. 	 ADOPTION OF AGENDA
 

3. 	 REVIEW OF DEVELOPMENT IN THE IMPLEMENTATION OF THE PROGRAMME
 

4. 	 IDENTIFICATION OF PRIORITY PROGRAMME TO BE FINANCED FROM RESOURCES OTHER
 
THAN UNDP
 

5. 	 LONG-TERM PLAN AND FINANCIAL AND MANAGEMENT IMPLICATIONS
 

6. 	 REVIEW OF THE TERMS OF REFERENCE OF THE PROPOSED COMMITTEES
 

7. 	 ESTABLISHMENT OF PROCEDURES FOR UTILIZATION OF BILATERAL DONATIONS
 

9. 	 OTHER BUSINESS
 

9. 	 DATE AND PLACE OF NEXT MEETING
 

10. 	 CLOSURE OF THE MEETING,
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APPENDIX III
 

NEED FOR A LONG-TERM CONSOLIDATED STRUCTURE
 

OF THE PROGRAMME IN THE FORM
 

OF A SUITABLE INTERNATIONAL INSTITUTION
 

Summary of the statement made by
 
E. BERNARD, Principal Delegate for Belgium,
 

on Agenda Item 5
 



APPENDIX III, p. 2 ANNEX VIII, page 12
 

Document (2), submitted by WMO "Establishment of a Financial Managememt

Committee" although achieving useful progress in co-ordination in the short-term,

i.e. until the complction of the first phase of 
the project, is not appropriate for
 
Long-term requirements.
 

When the project enters the operational phase it will be necessary to follow
 
and forecast: the course of the weather, the distribution of monsoon rainfall, the
 
course of changes in river discharges. It will then be necessary to issue advice to
 
farmers in order to assist them in making the best use of the water resources and in
 
organizing their farming activities.
 

This is a long-term task and, due 
to the extent of the territory to be covered,

the lack of knowledge as regards tropical meteorology and the present inadequacy of the

fourteen national services concerned (meteorology and hydrology), the scientific and
 
technical scope is enormous.
 

In order to build up a system for these fourteen national institutions and in

order to make the Centre at 
Niamey the focal point of the system it would be necessary

to consolidate this centre as 
an International Centi'e or Institute of Applied Meteoro
logy and Hydrology, with the emphasis on applications to farming.
 

In order that this centre should become permanent and efficient, it should be

staffed by a highly qualified international team of experts, undertaking operational

work and improving methods, together with African experts detached from the hational
 
services. The most up-to-date meteorological equipment should also be available for

data collection, data-processing, forecasting and the dissemination of advice or
 
alerts.
 

The centre should also be a meeting place for professors or scientists spe
cializing in the tropical meteorology of the Sahel or West Africa. 
 For, due to the
 
nature of the problems, the geographical entity involved is in fact West Africa to
gether with the vast area of the Atlantic where the monsoon originates.
 

In order that it may function efficiently and in order that it may be pro
vided with the necessary funds each year (provisional estimate, of the order of
 
32 000 000 per annum) the structure of the centre should be based on 
the experience

of the project for the prevention of onchocercosis and on the experience of the inter
national research institutes for tropical agronomy.
 

The structure proposed by the Belgian delegation, as a basis for further
 
thought and discussion, is as follows:
 

(a) 
 An Administrative Council consisting of high-ranking representatives of donor
 
countries and bodies and of the African countries concerned (CILSS).
 

The chairman of the Administrative Council should be 
a person of high reputa
tion, in particular, making contacts to 
ensure the collection of funds.
 

(b) Two bodies 
to assist the Council, the first being financial, the Special Fund
 
for the Project, and the other being scientific and technical, the
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Scientific and Technical Advisory Council, consisting of high-ranking spe
cialists, whose role would be to design the programme and its annual phases
 
with the assistance of national committees (e).
 

(c) 	 At the centre of the arrangement, the executing Agency, WMO would assume a
 
role of direction by the Secretariat, and of liaison. A Project Manager
 
paid from the funds for the project, would be responsible for these tasks.
 
Due to the importance of liaison with tropical agronomic research it is neces
sary that FAO should be the Agency associated with WMO.
 

(W) 	 In Africa, a Director of the Institute with international and African experts
 
would ensure the implementation of the programme.
 

(e) 	 National Co-ordinating Committees (meteorology, hydrology, agriculture) would
 
ensure the national implementation of the programme. They would give details
 
of new problems arising, in order to determine the overall programme periodic
ally.
 

The Belgian delegation expresses its conviction that in uniting the concen
tration of facilities, quality and continuity, by introducing such a stcture, the
 
project could be viable in the long-term, ensuring that the financial aid granted by
 
the donor countries and bodies is well worth-while for the countries of the CILSS.
 

The annex summarizes diagrammatically the proposed consolidating structure.
 
The Belgian delegation considers that it is realistic, since it measures up to the
 
difficulties to be overcome, and since it is based on experience.
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APPENDIX IV
 

TERMS OF REFERENCE, RULES AND PROCEDURE FOR
 

THE "CO-ORDINATING AND ADVISORY COMtiITTEE" FOR THE
 

PROGRAMME FOR STRENGTHENING THE AGROMETEOROLOGICAL AND HYDROLOGICAL SERVICES
 

OF THE SAHELIAN COUNTRIES AND ESTABLISHMENT OF A CENTRE FOR TRAINING AND
 

APPLICATIONS OF AGROMETEOROLOGY / OPERATIONAL HYDROLOGY
 

CHAPTER I - PURPOSE
 

Article 1 	 The Co-ordinating and Advisory Committee shall have b co-ordinating
 
and advisory role relating to international financial and other in
puts to the execution of that part of the Programme which is fi
nanced by contributions from contributing Governments or Organiz
ations.
 

CHAPTER II - ORGANIZATION
 

Article 2 (i) 	The Committee shall consist of one representative each from
 
the United Nations Development Programme, the United Nations
 
Sahelian Office, the Permanent Inter-State Committee for
 

Drought Control in the Sahel, the World Meteorological Organ
ization and any government or organization which is finan
cially contributing or made a commitment to so contribute to
 

the programme administered by the World Meteorological Organ
ization as the Executing Agency; specialized agencies whose
 

advice might benefit the Programme will also participate in
 
the meetings;
 

(ii) The chairman 	of the CILSS Technical Co-ordination Committee
 
will be an ex-officio member of the Co-ordinating and
 

Advisory Committee;
 

(iii) 	WMO can invite by itself or at the suggestion of one or more
 

of the other members such other persons to meetings, as re
quired.
 

Article 3
 

CHAIRMAN: 	 One member of the Co-ordinating and Advisory Committee will be elected
 

by the Committee at the end of the lost meeting of a year to be chairman
 

for the coming year.
 

Article 4
 

SECRETARY: 	 The secretary of the Co-ordinating and Advisory Committee shall be desig

nated by the World Meteorological Organization.
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Article 5 

SESSIONS: (i) The Co-ordinating and Advisory Committee shall meet in principle 
at least once per year at a time to be decided by the Committee 
or at any intervening time during the year if so requested by WMO 
or at least three of its members; 

(ii) Meetings shall be held either at the World Meteorological Organiz
ation or at the Programme Headquarters; 

(iii) The agenda will be prepared by the secretary in consultation with 
the chairman and shall be submitted to each member of the Commit
tee at least one month before the date of the meeting; 

(iv) The reports of each session as approved by the chairman shall be 
distributed to members of the Committee no later than 30 days 
after the end of the session. 

CHAPTER III- FUNCTIONS
 

Article 6 	 The functions of the Co-ordinating and Advisory Committee will in
clude:
 

(i) 	 Advise on the necessary financial and other procedures for
 
the handling of the funds and contributions made available
 
by the contributing governments and organizations;
 

(ii) 	Reviewing the reports submitted 
to WMO by the CILSS
 
Technical Co-ordination Committee on the counterport
 
contributions to the Programme;
 

(iii) 	 Reviewing the financial implications raised by the recommend
ations to WMO of the CILSS Technical Co-ordination Committee;
 

(iv) 	 Reviewing the reports submitted by 
the World Meteorological
 
Organization on the execution of the Programme and the utiliz
ation of the different financial and ot'r inputs;
 

(v) 	 Reviewing the proposed plan of action and the budget for the
 
coming year as prepared by the World Meteorological Organiza
tion for the implementation of the Programme;
 

(vi) Considering 	such other matters relating to 
the carrying out
 
and the financing of the Programme as may be referred to the
 
chairman by any member;
 

(vii) 	Reviewing the proposed plans by WMO and UNSO for obtaining
 
additional donations for the Programme;
 

(viii) Advise on establishing and financing technical advisory com
mittees.
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CHAPTER IV - COST OF MEETINGS
 

Article 7 	 Each contributing government shall bear the cost of expenses incur

red by its representative to the Co-ordinating and Advisory Commit

tee in attending meetings of the Committee. In respect of con

tributing organizations, such costs will be financed in accordance
 

with the established procedures between WMO and these organizations.
 

CHAPTER V - GENERAL PROVISIONS
 

Article S 	 The Co-ordinating and Advisory Committee may propose to WMO any
 

additions or changes to these terms of reference that may be deemed
 

necessary. WMO shall consult the CILSS Technical Co-ordination
 
Committee before making such changes as agreed upon.
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APPENDIX V 

TERMS OF REFERENCE, RULES AND PROCEDURE FOR
 

THE "CILSS TECHNICAL CO-ORDINATION COMMITTEE" FOR THE
 

PROGRAMME FOR STRENGTHENING THE AGROMETEOROLOGICAL AND HYDROLOGICAL SERVICES
 

OF THE SAHELIAN COUNTRIES AND ESTABLISHMENT OF A CENTRE FOR TRAINING AND
 

APPLICATIONS OF AGROMETEOROLOGY / OPERATIONAL HYDROLOGY
 

CHAPTER I - PURPOSE
 

Article 1 	 The CILSS Technical Co-ordination Committee shall have overall responsi

bility for the participating governments participation in the execution
 

of the Programme as laid down in the project documents, and will act as
 

the Co-ordinating and Advisory Committee for the governments with the
 

World Meteorological Organization as the executing agency.
 

CHAPTER II -	ORGANIZATION
 

Article 2 

MEMBERS: (i) The Committee shall consist of the directors of the meteorological 

services and the hydrological services of each of the countries 

participating in the Programme; 

(ii) The WMO Programme Co-ordinator, the WMO representative and the 

chairman of the Co-ordinating and Advisory Committee will be ex

officio members of the CILSS Technical Co-ordination Committee; 

(iii) The CILSS Technical Co-ordination Crmmittee and the WMO represent

ative shall have the power to invite such other persons to the
 

meetings, as required.
 

Article 3
 

CHAIRMAN: 	 The chairmanship of the CILSS Technical Co-ordination Committee shall ro

tate by countries in the French alphabetical order and be held for a
 

period of one year.
 

Article 4
 

The director of the centre of the Programme shall be the secretary of the
SECRETARY: 

CILSS Technical Co-ordination Committee.
 

Article 5
 

SESSIONS: (i) The CILSS Technical Co-ordination Committee shall meet every six
 

months and at any other time at the request of at least three of
 

the members;
 

(ii) Meetings will normally be held at the Programme Headquarters or
 

at any place in the participating countries as agreed by the CILSS
 

Technical Co-ordination Committee;
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(iii) 	 The agenda prepared by the secretary in consultation with the
 

chairman shall be submitted to each member at least one month
 
before the date of the meeting;
 

(iv) 	 The reports of each session as approved by the chairman shall be
 
distributed to members no later than 30 days after the end of the
 
session.
 

CHAPTER III- FUNCTIONS
 

Article 6 	 The functions of the CILSS Technical Co-ordination Committee will in
clude:
 

(i) 	 Considering the technical proposals of the participating govern
ments and make the necessary recommendations to the World Meteor
ological Organization;
 

(ii) 	 Ensuring that participating governments contributions are made
 
as scheduled, and that buildings, equipment and facilities listed
 
as counterpart contributions in kind in the project documents are
 
available as needed;
 

(iii) 	 Reporting to WMO on the counterpart contributions;
 

(iv) 	 Establishing standards for the training of counterpart staff to
 
enable the director of the centre (secretary of the Committee)
 
to approve and forward candidatures for fellowships to the World
 
Meteorological Organization;
 

(v) 	 Advise the World Meteorological Organization on any UNDP or ex

ternal financial input deemed necessary for the proper imple

mentation of the Programme.
 

Article 7 	 The CILSS Technical Co-ordination Committee will in addition:
 

(i) 	 Review the reports submitted by WMO on the progress and advise
 
on the future operations of the Programme;
 

(ii) 	 Submit for approval of the governments the annual and supple
mentary counterpart budgets, as appropriate, prepared in accord

ance with the project documents, and in consultancy with WNO and
 
review the expenditure;
 

(iii) 	 Recommend to governments, rules, terms and conditions of second
ment of counterpart staff assigned to the Programme;
 

(iv) 	 Approve on behalf of the governments the candidatures of inter
national staff to be assigned to the Programme by the World
 
Meteorological Organization;
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(v) 	 Make any reallocation of funds as necessary within the approved
 

annual counterpart budget;
 

(vi) 	 Establish the necessary financial procedures for the handling of
 

the counterpart funds made available by the governments in ac

cordance with the project documents;
 

Advise 	on such other matters as may be appropriate for the
(vii) 

purpose of the Programme.
 

CHAPTER IV - DIRECTOR OF THE CENTRE
 

The director of the centre appointed by the participating governments
Article 8 

in accordance with the project documents shall be the secretary of the
 

Committee.
 

Article 9 In discharging his duties, the director will:
 

(i) 	 Be responsible to the CILSS Technical Co-ordination Committee
 

for the administrative supervision of counterpart professic.'cIl
 

and auxiliary personnel assigned. to the Programme;
 

(ii) 	 Report quarterly to the CILSS Technical Co-ordination Committee
 
of the
on the administrative, financial and technical aspects 


participating governments contribution to the Programme;
 

(iii) 	 In his capacity as secretary, prepare the draft annual counter
conpart budgets and supplementary estimates as necessary for 


sideration by the CILSS Technical Co-ordination Committee;
 

(iv) 	 Submit proposals to the CILSS Technical Co-ordination Committee
 

concerning the furtherance of the Programme;
 

(v) 	 As and when required, be delegated by the CILSS Technical Co

matters relating to the
ordination Committee to represent it in 


Programme;
 

(vi) 	 Undertake such other work in connexion with the Programme as may
 

be decided by the CILSS Technical Co-ordination Committee.
 

CHAPTER V - REPORTS
 

Progress reports prepared by the secretary shall be submitted at
Article 10 (i) 

each meeting of the CILSS Technical Co-ordination Committee;
 

Annual reports of the CILSS Technical Co-ordination Committee
(ii) 

shall be submitted to the participating governments and WMO not
 

later than three months after the close of the year of operation;
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(iii) 	 Special technical reports may be published by the CILSS Technical
 
Co-ordination Committee 
as necessary.
 

CHAPTER VI -
CO3T OF MEETINGS
 

Article 11 
 Each government shall bear the cost of expenses incurred by its repre
sentative to the CILSS Technical Co-ordination Committee in attending
meetings of the CILSS Technical Co-ordination Committee. 
 Cost of attendance of the director and his staff Will 
be charged to the counter
part budget.
 

CHAPTER VII 
- GENERAL PROVISIONS
 

Article 12 
 The CILSS Technical Co-ordination Committee may amend or 
add to 	these
 
terms of reference, rules and procedures with the approval of the respective governments and WMO. 
 WMO shall consult the Co-ordinating and
Advisory Committee before finalizing on these changes.
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Cont'y: P'oject No; jPioject Titte: Sahel Water Data Network Date: /x/ Originat IA~pvd: 
Sahel 1625-11-120-191 and Management 4/76 / / Revizion # 

CPI DESCRIPTION 15.January 8-9, 1976-Donors conference at Geneva, 

l.Sept-'mber 1973; request by CILSS Ministers and basic organizational arrangements established.
 
Chiefs of State.
 
2 and 3 November - December 73; WMO survey mission 7. February 27-28; first meeting of CILSS Technical
 

Coordinating Committee in Niamey.
 
4. and 5 May - July,74;WM0/FAO survey mission 

18. April; Approval of plans for Niamey Center; ini

6. December, 1974; CILSS Conference at Banjul; iation of final design.
 

CILSS endorses program and agrees to locate Regional 19. May; WMO/AID agreement signed for U.S. for FY 197(
 
Center at Niamey contribution.
 

7. and 8.; April - May, 1975; NOAA survey mission 20. May 24-2r; Donors meeting, Geneva
 

9. May 7-9, CILSS Niamey Confarence; agreement to
 
" 


initiate program with UNDP financing; architect hiree 2 l July; Completion of final plans and design for
 

to draw up plans for Regional Center; WMO initiates Regional Center.
 

program preparation activities in Niamey. 22. July; Telecommunications and data processing re

port presented to WMO.

10. July; Donors conference at Geneva; U.S., Belgium
and Netherlands agree to participate and contribute.
 23. October; Analysis of bids for construction,Niamey
 

11. October, Programme Coordinator starts work at 24. October; Courses for Class II agrometeorologists
 
Niamey. and hydrologists initiated; additional courses for
 

October; first two year course for Class III Class III specialists in both fields initiated.
12.12. Octeobr fgist intwoayercusefrCls.
 
agrometeorologists initiated. 25. November; WMO/AID grant amendment signed for FY
 

February 1976; hydrology 1977 contribution.
13. and 11; October, 1975 

and meteorology experts posted inall CILSS countries 2 November; NOAA initiated procurement of telecom,
 
except Mauritania which under recruitment. ata processing and air conditioning equipment.
 

14. December; first two year course for Class IThydrologists initiated. 2 De27 eceniber; Award of contract for construction of 
Regional Center; initiation of construction. 
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Country: Project No; Project Tite: Sahel Water Data Network Date: / O'ginaZ Apprvd:
Sahel 625-11-120-19 and Management 


CPI DESCRIPTION
 

28. December; donors meeting; additional donors join 

program. 


29. and 30.; January - March, 1977; project design 

team for Niamey prototype data dissemination facilitN 

completes work 


1\ April - June; WMO/UNDP/CILSS evaluation of progra,; 

renewal of UNDP funding for Center staff; ORSTOM con-

tract reviewed.
 

31. July; donors meeting; funding secured for 1977 
-

79 segment of program.
 

32. and 33.;October renewal of ORSTOM contract and 

for contracts for national meteorological experts foi 

two additional years. 


34. October; Initiation of second round of courses 

for Classes II and III agrometeorologists and opera-

tional hydrologists; supplementary training for Clas-

I specialists initiated. 


35. October; telecom, data processing and air con-

ditioning 8 quipment arrives Niamey; installation of
 
items for enter begins. 


36. December; Construction completed on Regional 

Cqnter.
 

37. January, 1978; Training program begins at Regions 

Center; data processing and dissemination functions
 
begin. 


4/7( / / Reviion # 

38. January;Cdonors meeting; funding for operation
al costs of enter reviewed.
 

39. May; Telecommunications and data processing
 
equipment for national projects installed; Sahel
 
data network begins providing data in "real time"
 

40. May; Niamey prototype user facility begins dis
seminating data to Nigerien farmers and herdsmen.
 

41. May; donors meeting; funding secured for long
 
term operational costs of Center.
 

42. and 46.; June-November; Niamey prototype dis
semination facility disseminates planting, flood
 
warning and flood recession information to Ni
gerien agriculturalists and herdsmen.
 

43. October; initiation of third sequence of train
ing courses at Center (see item 34).
 

44. October; initiation of second user dissemina
tion and application facility in a second CILSS
 
country, following lessons of Niamey prototype.
 

45. October; initiation of Center's research pro
gram on crop/weather correlations, historical
 
climatological studies, etc.
 

47. January, 1979; Donors meeting; funding of 1979
1981 tranche of program reviewed.
 

48. June; Sahelians trained in maintenance and re
pair of telecommunications, electronics and air

conditioning equipment.
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1CoUntry: P'ojeet 	 No; i Ptoject Tiite; Sahel Water Data 

Sahel 62511-12019] 	 and Management 

CPI DESCRIPTION 
a April - June; second overall evaluation of program 
by donors in collaboration with W140 and CILSS. 

49. and 53. June-November, 1979; Niamey and second
 
dissemination facility transmit planting, flood re-

cession, etc. data to agriculturalists. 


50. July; donors meeting; evaluation reviewed; fund-

ding for 1980-81 segment of program arranged, 


51. September; ORSTOM and national experts contracts 

renewed for 1979-81 segment of program.
 

52. October; initiation of fourth sequence of train
ing courses at Center (see item 34).
 

I 54. January, 1980; donors meeting; arrangements for final phases of program reviewed.
 

55. and 57.; June - November; initiation of third
 
user dissemination andaplication facility in a
 
third CILSS country (see item 44).
 

56. October; initiation of fifth sequence of train

ing courses at Center (see item 34)
 

58. January, 1981; donors meeting, final arrangements
 
made for permanent funding of Center and provision fo
 

remaining user dissemination facilities.
 

59. and 61.; June-November; initiation of fourth
 
user dissemination and application facility in a
 
fourth CTLSS country (see item 44).
 

Network 	 Date: /x/ Originat I Apprwd: 

4/76 / / Reviion # 

60. September; turnover of national projects to
 
host CILSS governments; departure of expatri

ate experts.
 

r2. November; Regional Center transitions to
 
permenant "center of excellence" for data pro
cessing, dissemination, flood and drought warn
ings, and research, in close relationship to
 
international agricultural institutes.
 

/C November-December; final evaluation.
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NARRATIVE DESCRIPTION OF PPT SUBNETUORK - U.S. Contribdti'ons, FY 1976-77
 

Country: Project No; PMoject Title: Date: / LOrginat Appkvd: 

Sahel 625-11-120-197 Sahel Water Data Network and Management 4/76r / / Revision # 

CPl DESCRIPTION 


Prior Action: Tnitiation of telecommunications and 


computer survey prior to PP approval.
 

1. Project Paper approved, 


2. Signing of AID/WMO Grant Agreement, obligation 


of FY 1976 funding, amendment of PASA with NOAA. 


3. Transfer of funds to WMO for Niamey training 


fariz. 


4. Donors meeting, 24-26 May, FY 1977 contributioi 

firmed up. 


5. NOAA initiates procurement of solar radiation
 
units and publications. 


6. and 8.; Niamey Center procures and installs ex-


perimental farm training equipment.
 

9. Solar radiation units arrive Niamey. 


10. Solar radiation technician arrives Niamey. 


11. WMO/AID grant agreement amendment signed for 


AID's FY 1977 contribution.
 

12. AID transfers $500,000 to WMO for Niamey Cente
 

construction.
 

13. NOAA initiates procurement for FY 1977-funded
 
items: telecommunications, data processing and air
 

conditioning equipment; publications.
 

14. and 15. Project design team for prototype
 

activity in Niger carries out assignment.
 

16. All solar radiation units assembled, calibrated
 

and installed.
 

l-, U.S. participates in WMO/UNDP/CILSS evaluation
 

of program.
 

17. All telecommunications, data processing and air

conditioning equipment arrives Niamey.
 

18. Electronics engineer arrives Niamey; initiates
 

supervision of installation and maintenance train
ing program.
 

19. Sahelians trained in solar radiation maintenan e,
 

calibration and repair procedures; regular mainten
ance and recalibration schedule established.
 

20. Telecommunibtions, data processing and air con
ditioning equipment installed and functioning.
 

21. Sahelians trained in maintenance and repair of
 
telecommunications, electronic and air conditioning
 

equipment.
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ANNEX X 

LOGICAL FRAMEWORK 

A. Program Goal 

To help acehieve a higher and more secure standard of living for the
 

people of the Sahel by increasing agricultural production.
 

Objectively Verifiable Indications
 

1. Increased agricultural productivity.
 

2. Increased purchasing power.
 

3. Reduced rate of out-migration from country side.
 

4. Higher levels of health.
 

5. Improved capability for maintaining way of life during periods of
 

stress due to climatic factors.
 

Means of Verification
 

1. Agriculture ministry statistics.
 

2. National accounts.
 

3. Census figures and studies.
 

4. Health studies.
 

5. Sample surveys conducted as part of program evaluations.
 

6. Reduced per capita requirement for emergency assistance.
 

Important Assumptions
 

1. Markets and supplies are available to the farmers and herders.
 

2. Farmers and herdsmen are inclined to maximize economiL returns.
 

3. Climate will not significantly change from the current norm. 

B. Program Purpose
 

1. Establish and/or strengthen the capacity of the meteorological and
 

hydrological services in the seven original CILSS members to provide timely
 

and accurate hydrologic, climatic and weather data.
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2. Establish 
a Regional Training and Data Applications Center at
 

Niamey to 
train the national cadres and to provide forecasting, data
 

processing and research services for the region.
 

End of Project Status
 

1. 
Seven fully staffed and equipped national networks, capable of
 

providing daily accurate water and weather data to national headquarters.
 

2. 
Seven national headquarters capable of recording, processing and
 

disseminating the data in terms meaningful for agricultuiaists and herders.
 

3. 
A regional center capable of meeting the national program needs in
 
training and data coordination, and providing regionally significant services
 

such as 
longer range weather forecasts, "early warning" on droughts and
 

floods, and research findings 
on weather/crop relationships.
 

Means of Verification
 

1. 
Reports of nationa. headquarters and regional center.
 

2. 
Accurate weather forecasts.
 

3. Periodic program evaluations.
 

Assumption for Achieving Purpose
 

1. 
Hydrological and meteorological services coordinate data acqui

sition and processing.
 

2. 
Agricultural services participate in formating and interpreting the
 
date in terms meaningful to agricultural conditions and practices of the
 

locations.
 

3. 
Media agencies cooperate in disseminating the data on daily basis
 

and at times when can best be utilized by producers.
 

4. 
Additional donors contribute to un-financed balance of program.
 

5. 
Borrower and CILSS countries arrange to meet long-term operational
 

costs of Niamey Center.
 



C. 	Outputs 


1. .100 additional observation stations are equipped 

and functioning. 


2. 	Radio communi2ation network is functioning. 


3. National headquarters are properly housed and
 
equipped. 


4. Professional personnel at all levels are staffing
 
the national networks and headquarters. 


5. Weather and water information is being dissem-

inated to farmers and herdsmen, 


6. 	Regional center constructed and equipped.
 

7. Professional personnel are staffing regional

center. 


8. Personnel and facilities are available for
 
equipment and maintenance. 


Magnitude
 

1. 100 additional agro - and hydro-met stations
 
reporting in "real time."
 

2. Network connecting observation stations with
 
headquarters.
 

3. Seven national headquarters meeting national
 
data reception, recording,.processing requirements.
 

4. Per 	Country Agro-Met Hydro-Met 

Class 1 1 1
 
Class II 5 
 5
 
Class III 30 20
 

5. 	Once or twice daily braodcasts or bulletins.
 

6. 	a. Facilities for teaching/research in agro
met, hydrology and
 

b. 	Classrooms, librai-y, dorms, etc. for 50-100
 
students.
 

c. 	Data reception and transmission capability.
 

d. 	Computer for data storage and pro-cessing.
 

e. 	Sample farm plots for irrigated and rainfed
 
crops.
 

7. 	a. Two agroirieteorologists and two operational
 
hydrologists to teach training programs.
 

b. 	Two-three agriculturists and climatologists
 
for data processing and research programs.
 



Magnitude (continued)
 

8. a. Observation station equipment - 1 technician. 

b. 	Data processing equipment - ) 
) 1 techniciai 

c. Single side band radio network-)
 



ANNEX X, page 5 

Means of Verifying Outputs 

1. 	 Regular reports by WMO Programme Coordinator, 

2. 	 Regular reports by CILSS Director of Center. 

3. 	Periodic evaluations by donors.
 

Assumptions for Achieving Outputs
 

1. 	Continued interest and cooperation of national governments,
 

other donors and A.I.D.
 

2. 	Political stability in the region.
 



D. Inputs
 

%.o U.S. Inputq
 

1. Technical Services
 

Electronic/Telecommunications Engineer 

Electronics/Telecommunication Engineer 

Solar radiation equipment Specialist 

Project Design Team - Pcototype 

Air Conditioning Engineer 

Short-term Applications Specialists
 

(Agronomists, Sociologists Range
 
Specialists, Media Experts5 


2. Training
 

Agrometerologr, climatology, hydrology 


3. Commodities
 

Solar radiation units 

Air conditioning equipment 

Data processing equipment 


Telecommunications equipment 


4. Other costs
 

Contribution to construction of Center
 
Contribution to training farm
 
NOAA and TMO administrative costs
 

UNDP/CILSS/Other Donor Inputs
 

(See Tables 1-6)
 

1 man X 3 months
 
1 man X 3 years
 
1 man X 1 year
 
4 persons X 3 months
 
1 man X 3 months
 

4.persons X 6 months
 

7 man years
 

50
 
1 system for center
 
6 mini computers for national headquart6ers;
 
larger computer for center
 

100 single side band radios
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Means of Verification 

Reports of WMO Programme Coordinator. 

Reports of CILSS Center Director. 

Evaluation Reports. 

Assumptions
 

1. Rapid clearance of commodities through customs.
 

2. Spare parts available on a timely basis, whether locally or imported. 

3.' Qualified candidates are available for training. 

4. Required technical experts can be recruited for project.
 




