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I. 	This project attempts to relieve the information constraint 

conceraing Senegal's soils, vegetation and other natural 

resources and thus allow GOS to prepare its national plan 

for land-use and development on the basis of adequate 

resource information. The project also atLempts to 

provide COS with people trained in the remote sensing 

and resource anilysis technology used to prepare these 

maps and incorporate the information into the national 

plan. 

2. 	 This project focussed on using remote sensing technology
 

to provide the most update data base on Senegal's natural
 

resources. The project used Landsat imagery covering the
 

entire country for different seasons and different years.
 

3. 	 Natural resource information in Senegal on Senegal prior
 

to this project has been obtained with the use of aerial
 

photography and fieldwork.
 

Satellite imagery is beginnin;, to replace the use of 

aerial photography in regio:,ai or country-wide surveys, 

and for observing changes L..a,. occur throughout a country 

over time. One Landsat image covers 34.225 Km2, whereas 

one aerial photo of a standard scale here in Africa 

(1:50,000 to 1:100,000) covers about 132 min2to 528 .a2. 

Formerly, in order to survey extnsive areas, it was 

either necessary to make large -,nd costly photo mosaics, 

or break the area into more "pieces" which made it more 

di.fficult to see certain region-wide environmental 

patterns. In addition, aerial photo missions are costly
 

to fly, so they ate flown less often than a satellite
 

passes over a reobln. Hence, natellites are more easily 

tosed to view .hagcs over years or within seasonal cycles 

in,one or morn years. The end result is more area 

surveyed in lebs time and at len cost.
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Aerial photos, however, reveal significantly more detail
 

and are used for specific site planning and in supporting
 

interpretations made froin satellite informat.on. We 

emphasize that each system is used to its best advantages, 

and often in conjunction with each other. 

4. 	 The direct beneficiary, the Direction d'Amu~agement du 

Territo~re, wishi.s to use this new technology to,:more 

efficienty survey Senegal and to bettur assess such 

rapidly developing land changes as desertification, erosion, 

and deforestation. 

Som.e of the intentcd beneficiaries (University of Dakar) 

ha d people already trained in remote sensing, realized
 

its 	value and were interested in further developing its
 

use 	in Senegal.
 

5. 	DAT is mandated te have a staff of planners, resource 

technicians and cartographers who can use the multi

reaourcc infor-mation acquircd in the project. To our 

knowledge, the DAT's director" has had remote sensing. 

training and has visited RSI'q Remote Sensing Center in 

the U.S. Two DAT employees have been to CRTO-Ouagadougou, 

and one of those is nnw in Toulouse France for further 

training, and one DAT employee is currently at RSI. 

Otlher stnffmewbers of the Direction d'Annagement du 
Territoire, have sufficient formal or tchnical training 

in their respective disciplines and in assessing the 

country's natural resources,'and in resource management
 

in generaIV but r:uy not yet fully ippreclate the potential 

of 'multitemporal and multiseasonnl remote sensing data. 

http:informat.on
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6. 	The adoption rate in the past two-years Lf the project
 

ha; been relatively low due to the very limited member 

of qualified counterparts. Although the awareness of 

remote sensing techniques wits increased through numbera 

of seminars and through formal training (in progress) of
 

Senegalese officials in the US and at CPTO-Ouagadougou.
 

7. 	The project hasp Iuntil now not been able to set forces in 

motion to induce accelerated acceptance and use of remote 

sensing techniques in land resource planning at the 

Direction cl'AmdnageLent du Territoire no at University of 

Dal-ar. 

8. 	 US private input suppliers have an incentive to examine 

the resource information constraint addressed by the
 

project. Currently Earth.Satellite Ccrp of Washington, D.C.
 

produces the necessary landsat imagery. Mark lurd Aerial
 

Sruveys of Minneapolis, 11n,, will provide aerial photography.
 

Vo known local enterprises can currently produce this
 

physical portion of the new technology.
 

9. 	 The project uses three delivery systems to transfer 

technology to beneficiaries: 

1. 	Formal training at Universities in the US, and at 

the Remote Sensing Center in Ouagadougou. 

as
2. 	 On-the-job training of Senegal staff as far 


available.
 

of 	 remote sensing techniqntan awareness 

to Sviiegnlreuc tser agencies by means of nominars. 

3. 	 l)iunenination of 
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10. 	 The use of these delivery systems requires specialized 

US personnel and Scnegalcse counterpart staff with a 

basic training in natural resource inventory assessments 

(soils, vegetation, land-use, geology, etc...). Ff-w 

trainees arc available that possess these characteristics. 

It. 	 The effect of the remote sensing techluologyin as far as
 

it was transferred by this and other projects using
 

similar techniques is: 

1. 	 The University of Dakar Geograpty Department 

strongly desires to expand its staff and facilities 

to be able to use remnt, sensing techniques in its 

research and traiiing programs for Senegalese 

studi ts.
 

2. 	 The Direction d'Amenagenent du Territoire wishes to
 

use reniutely sensed data as a tool in further land

use planning and mapping of Seregal.
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The development of DAT and the preparation of a national 

plan for optimal riona3cment and utilization of Senegal's 

natural and human resources (PNAT) is a multi--donor financed 

program supportcd principLtly by the United Nations and 

USAID. The preparation of the Plan requires resource maps, 

technology exchange and inntitution building. 

The two U.N. projects involved arc the United Nations 

Developttent lPrograi.i (UNDP) Land-Use Planning Project and 

the United I-atious Fund for Population Activity (UNrPA) 

Population Planxving Project. The UINDP Land-Use Planning 

Project, begun in June 1979 for a five year period, is 

providing ]on;-tcrrm specizl ists in planning, geography, 

economic%, and infortmation systeics; and additionl assistance 

in agroi,ony, statistics, hydrology, computer science and 

transportation planning. The UNtFPA Population Planning 

Project is providing demographic infornation needed by PNAT.
 

the remafniri iluts neeed for PNAT are the baseline maps 

and int:rpretatiori and the technology transfer and trainitne 

to be provided by the USAID project. The project uses multi

st.age, intcgrat'd -urvvy techniques includin, ratellite 

remote scn3in,, ;,rouznd survey and air photo interpretation 

needed by PNAT. The Project isto pruvidc. the bo.slinc riaps 

of Snriogal Inntittu ons by personnelto strengthen Covernnent 

training in apprupriate ti.ehniquest o rosotu-en monitoring 

and arr.esr.2 ent. 
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1.2. Basic Project Data 

Country 3 SENEGAL 

Project Title i National Plan for Land-Use 
and Development 

Project Nutubor : 685-0233 

Cooperating Agency : Dircct.in dO l'Andnagewent 
du; Territoire (DAT) 

Technical Assistance : Remoto Sensing Institute (RSI) 

South DakoLa State University (SDSI 

L.ife of Project Funding : *,2O00,000 

Project Authori.ation D)ato : 18 tiay 1981 

Project Agreerent Date : 24 August 1981 

Date Conditions P'r,.cedent Met 1 7 IJccebcr 1981 

TA Contract Effective Date : 15 Jen. 1982 

Joint Project Revitw : 7 July 1982 

VIrnt Project EvaluatLian 1 18 July 1983 

In-Depth Evaluation A 15 November to 14 Doccabur 1983 

Project Arr. irtanr, Cvimplet ion 
Date t 31 Decomber 1984 

TA Contract Terninntion ate 1 15 January 1905 
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1.3. projectc oal 

The overall goal to which tltis project is to contribute in 

the preparation of a national plan for management and optimal 

utilization of Senegal's natural and human resources. This 

plan (Le Plan d'Au6nagement du Territoire - PNAT) is being 

prepared by the Government of Senegal with multi-donor 

assistance (USAID Project Paper, Grant Agreement, RSI contract). 

1.4. Projeet. lIrpose 

The project has tirce purposes: 

(a) 	 to provide basel ine resource maps and interpretations 

for developt:ctnt potential that are required by the GOS 

to prcparc a coherent and balanced developnent plan for 

optiinnl utilzntion of available .:esouices; 

(b) 	 to transfer technology and develop an appreciation and 

operational caj'aLility by COS res;ource scientists and 

sanagers for the use aiid application of remote sensing 

an a tool for resource aznessment and management; and 

(c) 	 to initiate a pilot institution-building effort to 

identify and artcers long-terta innt;itutional needs for 

Senegal for remsote sent,lag and photo interpretation 

capab ilitcr. 
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2. REVIE O_1FROJIECT I1'PUTS 

The project inputs provided by USAID are Technical Assistance, 

Training, Commodities, and Opurating Support for DAT. 

The project inputs provided by GOS iuclude Pernonnel..Office
 

Space and Other Support.
 

Each of the inputsr is reviewed below in terms of timcliuess, 

approptiatene.s and adequacy. 

2.1. USA1D Inputs 

2.1.1. Technical Asristancu
 

The technical assistance input of the project is provided 

by the Remote Sensing Institute (R11) of South Dakota State 

University under the termr of a cost-reimbursament type 

contract with USAII). This contract 	went into effect on 

January 15, 1981.
 

Y.onjr Ter I¢chni 'ni. In accordance with the project paper. 

RSJ aasil ,cd two l(s.ut-Lerm techiicians to the project. Each 

for 36 perion months (pn):
 

(1) 	Soil ScientiI/TCamlcnder - Dr. F. i..lIilwig, 

February 20, 1981 to prit-enl. 

(2) 	Kcolorgiat/E,.v;rouimrentaiist - Mr. 6. Tappan.
 

arch 2, 1982 to prenont.
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The asaignm1ont of this staff ins titucly, their qualif ications 

are adequate, and COS and USAJD approval wns obtained prior 

to their aissilgnnent:. 1,SI assigned a third long-term (19 pnm) 

technician to the .project in June 1983: 

(3) CMomopho!ogist/Tcamleader - Mr. A. Stancioff. 

At the sa:.me teine. Mr. llilwig' < assignuient was limited to 

soil scicentist, ,nnd the duration of his assignment was 

reduced fromi 36 to 74 pri. The level of effort of long-term 

technicians vas thus increased from 72 to 79 pin. This 

change in lonT,-tvri teclnicail assistaricv was ngreed upon by 

PSI and USAID in Couitract Aoiendunot 111. 3, effcctive May 18, 

1983. The evaluti on tt~at found no writtcn zi reincnt 

between USAII) and 60.; concern ing this chainge, as requirud 

by Grant Ap.renecnt Article 2.1. 

On Ju 2 23, 1963 RS] requested USAII) to again change the 

asaignment of long-tern. technicians as follovw: 

(I) Soil Scieutist, 1. lilvig, reduced from 24 to 22 pir. 

(2) Soil 

site, 

Scientist., 

4 pm at 

V. Dalited, 

,S l. 

added for 9 pi, 5 pm on 

At this t rhe the 11l request has not been approved by GOS 

or LUSAID. 

Consultnt,. Accoidim, to the l'roject Paper (11) RSI was to 

provide 12 purson-monihih s of consultanitr nerv i, es in af;rol(omy/ 

land-ure, hydrology, geololi'y, uii euring, forero try, ecology, 

etc. In the HST coutract. noino othr a!1cipltiiea lso 

Iflntlo(ed su1ich all; hiydrol.ol uy, reinot e i.'iijli,, rtl e riantilgo-

IwnIt. A :peciflc ,COjc of voritl' for (inch consultnift wat. to 

http:hiydrol.ol


be def icd by RSI. Thrce technical consultants have been
 

assigned to the project by RSI as follows:
 

Mr. G.K. Eulcrt, Ecologist, from Sept. 20 to Oct. 12, 1982
 

Dr. F. Westin, Soil Scientist, from July 13 to 31, 1983.
 

Ms. H. Do Vries, Information Specialitt, from July 13 to 31, 1983,
 

The assignnient of this staff was reasonably in time, their
 

qualifications are adequate and the necessary approvals were 

obtained from GOS and USAID prior to their assignmcnt. Dr. 

Westin devoted 2 weeks of his time to a Project Seminar. 

Per Contract Amendment 11'. 3, effective May 8, 1983, RSI 

and USAID agreed to redtice the number of person-montls for 

short term cousultarts from 10 to 2 (presumably ioant was 

frou 12 to 2). This, in effect., means that no further short 

term coniul tant.s will be assigned to the project. The 

evaluation Leam found no wriLttern agreement between USAID and 

COS concerniit; this change. 

RSgI llole-Off ice Support According to the PP, RSI was to 

provide 30 pin (p. 14), or 27 pm (Logical Framework) of home 

office support, as fo.low,: 

(I) principal investAgator 9 pin 

(2) technical assistant 12 p$m
 

(3)' secretary 6 pm 

The RSI Contract gives an entimated level of effort in the
 

home office of 38 pin prrfeuslonal and 40 pmi non-professional.
 

Per October 31, 1983, 151 has pr'ovided a total of:
 

17 pin profe;sioiial t, about 20 pm rctnining,
 

37 pin non-profue i onrnal timet,isbiout 3 pm rema ining. 
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Practically all planned non-professional time has thus beex 

used. 

!_quiPnt. Materials purchased'and shipped by RSI 
are
 

primiarily remote sensing.products.
 

Planned Remote Sensing Inputs for the project inciude Landsat 
Hultispectral Scanner (MSS) Imagery, both itandard and 
digitally processedLandsat Return Beam Vidicon 
(RBV) I&agery 

.ad the aerial photography used to cover the semi-detailed 

sites.
 

As stated in the contract, Landsat (MSS) imagery, (standard 

or bulk process) covering the entire country has been 

obtained for different seasons and different years.
 

The Contract also specifies ordering one set of digitally 
enhanced geometrically corrected, color images at a scale
 

of 1:500,000. This is were ordered from Earth Satellite 

Corporation in Washington, D.C., and arrived December 6, 1983. 

These are to be the base images for the 1:500,000 maps.
 

The bulk imagery began arriving in February 1982. The MSS
 

imagery acquired to 
date is in both false color renditions
 

and in the individual black and whitq "bands" representing 

the green, red and near infrared wavelengl*hes that are
 

combined to forin the color image. These images have been
 

produced by the EROS Datar in what
Center is generally known
 

as a standard false color process, an
and in improved process 

know as EDIPS that began in February 1979. Image scales are 

atl.:1,,000,OO0; 1:500,000; and 1:250,000 in color and black 

and white. 
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The 1:250,000 imagery, ued as the initial mapping base.has 

the most seasonal and yearly copies of each image.
 

The 1:500,000 digitally processed images are quite costly,
 

but thL- can be inLerpreted more easily, and because of their
 

correeted image geometry, they can be better fit to existing
 

stable-base map projections. It would have been useful to
 

have had this imagery at an earlier date.
 

The RUV images covering the project area are at a 

scale of 1:250,000. The RBV system consists of television

like cameras that produce images of hirher resolution (30 

meters) than the MSS system580 meter resolution. This 

imagery is often used to supplement the MSS interpretation, 

and both the RDV and MSS at a scale of 1:250,000 were used
 

for the resource interpretation and mapping. 

Aerial Photography. Aerial photography at a scale of 

1:50,000 was to be obtained locally for the sites to be 

mapped in detail. Recently flown aerial photography of the 

Senegal and Gambia River Basins is located at Organization 

de Hise en Valeur du Fleuve Senegal (OHVS). but it has not 

been releas:d to RSI. The evaluation team understands that 

the photography can be used only at the 0MVS office. This 

photography can also be ordered through Service Topographique. 

Since October I, 1983 aerial photos for 13 of 28 areas
 

(selected by RSI) is available. 1Further acquirsitions were 

availing replenishment of fundn nt that time. 

!! s. ,The RST staff at. collected and used the 1GN and Joint 

Operation Topogmraphic Haps, plur, a wide rnnge of soils 



vegetation, geological, Lgeoworphological, and land use maps 

at different scales and printed by different agencies 

including the map series prepared by the United Nations 

project for DAT. They are contiauing to build a reference 

library at the RSI office. 

RSI In-Country_,.up.ort consists of such varied inputs to the
 

project as: housing, support staff, local maps and data,
 

library materials, vehicle support, soil testing, aircraft
 

charter, translation and in-country travel.
 

RSI has provided housing for its field staff. RSI did not
 

provide adequate administrative support staff to the project
 

at an early sta;e, this was corrected to some extent after
 

one year. Drivers were hired as planned, local maps and
 

documentation was procured as needed. Plans for soil testing 

and aircraft charter are currently being finalized.
 

Translation services have been arranged for With Mrs. E.
 

Hulten.
 

The revolving fund maintained by HSI in Dakar to fund the 

above services proved to bn inadequate on two occasions in 

1983. This caused some delay in project work. 

This local
 

fund appears to concinue to be inadeqate. (See Progress
 

aeport-, Sept. 1983). The lack of an admiilstrative assistant 

in the RSI support staff resulted in unnecessary loss of 

technical time for the two technicians, estimated from 2 

4 months. 
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2.1.2. Training
 

The training input of the project requires US training (for
 

two persons) and training of four Senegalese staff, provided
 

by USAID at the Centre Regional de Teledetection (CRTO). 

Ouagadougou, to be provided by USAID. On-the-job training 

of 15 persons and training seminars for 80 persons were to 

be provided by RSI. RSI was to assist the COS iu defining 

the type of training needed.
 

USAID arranged for training in the US of Mr. A.K. Cisve, 

Remote Sensing Specialist. Mr. Cisse is scheduled to received 

6 months of training. 

Arrangemients are being made for US training of a second 

Senegalese technician. 

The USAID arranged training at CRTO-Ouagadougou was for two
 

DAT staff members, Mr. V. Diatta and M!r. L. Ndiaye. This
 

basic training course in remote sensing took place from
 

March 20 to June 18, 1982. Similar training of two other
 

candidates was delayed (Annual Report, 1982, p. 41).
 

In view of the fact that only a very limited member of
 

Senegalese counterpart staff (3 out of IS) is involved in 

project work (See 3.2.1.) the on-the-job training component 

is very limited.
 

3I5 han offered one training seminar. Twenty three ntudents,
 

in two groups, received one week of introductory remote
 

sensinA training in mid 1983. A second seminar started
 

December 12, 1983.
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2.1 .3. Comm'od i t i - s 

Commodities such as vehicle.,,, remote sensing equipment, 

drafting equipment, off ice and household furniture have 

mostly been acquired by USAID, paitly based on advice provided
 

by RSI. Sor:e delays were encountered. These seem to be
 

normal and have not impacted project progress in any major 

way. 

2.1.4. Opcrating Suhpport for DAT 

IJSAID provides direct support to DAT to finance such
 

expenditures as per diem, labor, training and currently the
 

leasing of office space. Fo particular problems have been
 

encountered. Support is adequate.
 

2.2. COS Inputs
 

2.2.1. Personnel
 

Figurc I gives an oveiview of COS personnel inputs as indicated 
in the Project Paper, as actually provided by COS, and as 

engaged in poject operations. 

DAT personnel were assigned to the project in sufficient 

number, but somewhat late. Not all L.vailablc DAT staff was 

engaged in the project operations. In fact, RSI hired a 

draftsman to help in map production. 



Personnel of user igencies can be assigned to the projec.t 

&t the specific requevt by PAT to the user agencies. Two 

staffnembers have so far been assigned. A pedologist, is. 

Ba was just assigned. RSI has recently submitted requests 

to COS for ass;ignment of an agronomist, hydrologist/hydro

geologist, soft rock/hard rock geologist, and a forester. 

National Remote Sensing Center (NRSC) was to provide the
 

project with 5 staifiembers for a total of 12 months each 

during the 3 year period. Apparently this staff was nomi

nated by the University of Dakar (NRSC does not exist), but 

their services have hardly been used because of organizational
 

and contractual probleris.
 

2.2.2. Offico Space 

Substantial office space is required to house the project. 

The project involves the inputs of up to 17 Senegalese 

technicians, 2 long-term and 12 short-term RSI technicians, 

support staff, and visitors from user agencies. And like 

all mapping project it requires extensive space for the 

production and use of maps. 

Such working space war never available at DAT. The space
 

was not available at DAT during the design phase of this
 

project when it was concluded that the GOS would make 5
 

offices aiid 2 labs available to the project (quantities not
 

specified in the Grnt Agreement). 

lecausq of lack of adequate space, the project moved offices 

twice in its first 1 1/2 year. of existence. After an initial 
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period at the DAT office, the University of Dakar provided 

space. Finally, in 'May 1983 the project moved to a villa 

rented for Ohis purpose and had adequate office space. 

The 	 parallel UN projects which contribute to DAT are also 

housed in a villa and could have provided the design team 

with the obvious solution to the lack of office space. An 

estimated 4-6 person-nniuths of RSI technical time was 

probably lost due to this situation. 

2.3. Summary
 

INPUTS PROVIDED AS PLA!;E1D AS O THIS EVALUATION ARE: 

1. 	 Ausignment of two long-term RSI staff.
 

2. 	 Assignmncnt of RSI Technical Consultants fortlreout of
 

12 ronths.
 

3. 	RSI howe office acquisition of Landsat Imagery (in part.
 

quite late) and maps.
 

4. 	US and CRT-Ouagadougou training. 

S. 	On-the-job training, in part only.
 

6. 	 Mont field and offiec equipment.
 

7. 	Assignment of (ON perrionnel, to nowe extent only.
 

8. 	 Trainm nig sicr inarr. 
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WPIRE ( NI. ILINPU'rT ! TUAT NOT V. NOT PROV! D)D AS PLANiNED: 

|, 	Conti.nuous RtJ;l field managerent was Iiot provided hut 

long-terr.m st-aff will bc. Increased. 

2. 	 hiluout of twelv person mutith of RSI Technicil 

Consultants.will no longer be provided. 

3. 	 Adequato local adininirtrative and financial support to 

'Rr,1 fieldr-taff. 

4. 	O( -hc-job trainingr of counterpart staff. 

S. 	 Niuber of countCrpart: staff. 

6. 	 Adcquate vor)jI r space for tho first half of the proj'ect'S 

duration Was 1ot provided. 

Evcn though rinny Inputt; have bi-en provided in a tincly 

fashion (i.e. i-rediate arslgnnitnt of RS[ staff after 

Contruct sicnnturc) other factors have caused a rcnernl delay 

in 	project opcratlont suci as a 6 month delay In authorizatlon of
 

USAID/RS conLraet.
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3, III , 01' T'n IJITT ACTIIVITIESq A'D PROMMIS 

The proj(vct ha two maJor output: 

I. the product uio of forInapt pINAT, 

2. thu t'aInlilTtp of UOS persionnel. 

Project activities were tieasgncd to clphiasize tchnolmorey
trannfer, trainirpr and iu:titutiou build1in. flolov, project
activitle and )io~lre~s toward oeiJtvoives ar. revlewd for
 
each of these 
 tvo major okitruts.
 

RS wun responri|hle 
 for thie preparation of an Operational

Plan in eooperation uith DAT late
by June 1982. Thir Plnn

Va to tpecify the majclrl/ (or inzplementi,,. the activities
 
undcr the RSI coitritct. (lRS! Contract, Clouse 
 E). Since nosuch plait was fotjtd to theexit evaluatio, leam ban ruviewed

project progrexs in litht of the project artivities and thv
 
imploiientation pIla 
 outlined in the Project Paper (p:ag,,a
and 52, rspeci Jycly) and 
in the Log Yrameworh in Annex

of the Project Pap.+r* tni 

A
 
into account the R51 cope of


Work (i:SI Contract, Clauso 
 C) and project proross reports.

and Innua plats ae,, ircart f by ?,T. 

3.1. M' PP r.i'e ct Ine inf-r P'LAT 

The kind and nu-0,-v of tt. to hn prepared by the project forPRAT arrordinga to, tho 1e Log. fran*vunwk and the Crant Atrocmenr 
arel
 

1/ ordI*111 ain Ini 
 Text. 

II 
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6 jneral pio t (r.apa preIpared from Landsr.L -ind oLhe.r 

remotely 21cn:sd datn aL a scale of 1:500.000 or larger;. eol ril I er", in Crant Agrv'etientL) 

15 themiatic photirmap, at a scale of 1:500,000 eoncernint; 

solls, vegetat Ion, land capability amtd use, toponraphica1 

snd Ileologicai ntructur.n; 

- improved t;pucc f ic area napa prepared using thetiCeral
 

and t]eriatic miaps (approximacLGy 5 per year).
 

The kind of fi1.] theaat ic rap tt I :500.OO as specified in 

t12 I contract (Claunt. 1) dif fert to some extent f rom tholic 

listed in the project paper. A cowparinon is v2ade in Figure 2. 

The nurber of r-PI-i Is riers, specificully defined in RISI 

progress report-.
 

Hap production v,,i to be carried out it three stepst
 

aa) preitm ait,y ".ps, at 1:500,000 

" b) riampie i4rtas, at 1:50,000 

Cc) flial r.iapt , at 11500,000 

Sub. 	a) 1,ecrautt, of the ureut reed of the PNAT for inforina

lion 	 on 'enegal'h natural resources, LErele.i:a." 

-ier, to be prepared as a first mtirile of the 

v ai attI tI A pot.ntitsv. i 4apses u I vu rao . 
euscntli~lly lated ,ottIeml, nra! anrlydin of t.andsat 

IM'ZOe.O Ait r o I I1500'I0, cxKi-tlsr, 

maps, neriAl itOtetiag iibntiC I' flJrl.I and v#'ry 

Ilmitt' r1.rniid 111uthiiw r,. The Initial ui*a ItOL' 1641"ll 

wia ttI oecur I ftavthe 4ifler the sitArt of prnjort. 

a tit 	 u'Ierenre 



FICURE 2: FIrAL MAS AT 1:500,000
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The (evfl huaLion team a ssurmi(i that 

hesle p1. iminary maps ar! the same an the 6 gcneral 

photomapa ment iced above. 

In a joint AID/GOS/.Sl reting of November 24, 1982, 

the GOS project director ttted that: in view of the 

delays of the precnt project, PNAT had already 

nade its own preliminary raps but that the project 

should Igo ahead a:d make ptcli mi nary naps or. planned. 

1Ve quote from the ri inttcs of Lhire: en.ting: "Abordant 

le probli'it, de: cartes prtliniunairc. ot r6pondant 

en mtmu tetnpr h ine question detHonsieur lartms, 

iltnsi ctu 'h1iam a i udiqu6 qte, compte Lenu du retard 

apport' "3 l'61al-,oration dr cer. cartes, le Plan 

!'at-onal d'Atn'.cm'nt du Territoire a faiL sec 

propres carti!s pr(lirinnires, car a-t-il dit, au 

rals de dicvribrc l JB2, les preriers rt'.sultatr provi

aoireb doivent it-re prsr.vnL6n au Couvernerient, le 

rapport final lu P.N.A.T. 6tant prCvu pour juin 1985. 

Mair. cola ne dolt pas emptrl.her he I'rojet de faire 

lei carti, . prlli,,innires telles que prevuem0'. 

So far, no Irelit.inary map at, 1:500,601) I(OO finde by the 

project. 

Sub. b) 	 After thli-, app'reimateIy 12 hloch!: cf aerial 

plht o r:iplVn covetrjm nel ected ari.lt.c .rean at scale 

1:50,000 wore to be analyzed fur pieparlntt of the 

l iial maps at I :5'0,000. 

An a.pproxtrintte iIo dlentltn Cf the loct Io1 oif tielse 

nomple, area %.-:i icatrdI the l.1,f cotractindm in 

http:AID/GOS/.Sl
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(Clause C4). The field work in the sarnp] e areas 

was to include soil, veget, tion and land-use 

obser'VatLions aid sampling. 

Sample irea r:apping ,as done to some extent. It in 

our undcerstand inig that TISL is currently concentra

ting efforts oin as many an 28 study' areas selected 

for gpological mapping, hydrological napping, soils 

mapping or vefetation/land-use mapping. Tits is a 

cons iderable dc.viation from the integrated soils, 

vegetat ion and land-use work planred for the 12 

sample areas. 

Sub. c) The preparation of the final phyziiographic-voi.l and 

vegetation/ld-use inaps at 1:500,000 (presumbly 

the 15 theiiatAic photoaap,') was to be done by meiann 

of extrapolation of th.h field and aerial photograph 

obrervations and laboratory, results. Additional 

aircraft obscrvationn were to be conducted to assure 

nap accuracy. Laod potential evaluations and 

8uitability ratings for specific unes were than to 

be exectuted and interpret ive maps were to be! made 

(Pro.itect Paper i s v,;sentially In line with t .SI 

Scope of Worl on this). 

No finial rap.n at 1:500.000 have beent produced so 

far, nor in thi; called for. The kind of inaps to 

be jororlucred are listed in l'igure 2. 
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Instead of using this thro. step approach (preliminiry maps 

at 500,000; key areas at 50,000; extrapolation and preparation 

of final maps aL 500,000) RSI chose to map Senegal's resources 

at a scale of 1:250,000, based on Landsat imagery of that 

scale. Country-uide fieldwork was done based on an intcnsity 

relation to that scale and supported by selected, somewhat 

more intensive mapping of up to 2r. sample areas, using 

aerial photography. 

This change in napping procedures does not necessarily result 

in more reliable maps and takes more time to accomplish 

because of the extensive travel required. The resource 

mapping has thus been done at much larger scale than stipulated 

in the contract and inferred in project paper. The maps 

produced by the vegetation, soils and geology team members 

are valuable to Senegal's planning efforts, bit we feel that 

ensuing itnage production, field work and map production 

exceeds and differs greatly from the efforts called for in
 

the contract.
 

There has been sot.e question by RSI staff regarding the validity 

of doing the initial mapping at a scale of 1:500,000. A 

resource inage interpreter can state the limits and accuracy 

of the legend or napping, units he wants to vap at any scale. 

As long as his mapping rationale can be followed and the 

degree. vf specificity - or geneality of tilts iapping - is 

accept'ed among the project scientists and the planning 

agencyl then he boa fulfilled mapping requirements. What 

has apparently happened is that the conceptn of the original 

design team were not followed accaurne none of the original 

design tenm members participated at length on site in 

Senegal. It appears that a number of ideas expressed in the 



ntarrativo, of the project paper, that may have implied more 
detailed mapping (but not ruquired by the contract)# were 

carried over into the project work by the current staff. 

basic map ,cales it francophone West Africa are 1:200,000 

and 1:500.000 for topographic maps (IGNl) and for many 
pedologtc. ecologic, geologic and other such maps. Although 
we realize the rationale for the selection of the 250.000 
scales for imagery and working maps, (largetit scale imagery 
cost-effectively produced at rROS - Defense lapping Agency 
Maps av-, ilablO at sane ac;ile in Washinrton), it is still 
an unfortunate choice. It %:an not called for and it does 
not help users of these rap products. For production of 

final project naps thE 1:250,000 tiopL; will be reduced to 
the final scale of 1:500,000. 

flapping result& at the secale of 1:250,000 are uu follows: 

Soils. ly the eind of 1983. field:o:r at 1:250,000 is expected 
to be conpleted for about one third of the country: 74,000 
Km2 in 131 Senegal, covering Landsat scenes Dakar, Diourbel. 

Thies. and St. Louis. lHaned on thib work a tentative legend 
was developed. Soil namples were collected from sites for
 

laboratory analyec. . 

Landeat scones covring the remaining two thlrdSof the country 
were sent to RST home office for soils in terpretation by 
an RSI coil scient lt for rubuquent (1984) verification in 

Senegal. Io sawple areas wcre mapped. 



25 -

Ve getat1on. The vopetation maps art, prepared by interpreting 

Landuat iriattcry. collectinl-, field data and incorporating 

information from the literature aud existinc mnaps. ThL mnthod 

used to d(c.cribo the veCetation in vach of the r'apped unit&, 

the l1 atin- Ill anquet Systen, ct imates the relative abundance 

of plant species and those p lan, . that are dominant, co

dominant and of varying degrees of lower abundatice. The 

importanc.- of this is that Africans use virtually every plant 

for purpoces raning from lirebloed and conntruction, to 

huran and I ivectock food. to medicinc and 

knot ing th(,Ie ap3,ro l.uaLe pilalnt distriihuti.'Jui and densities 

will r.iv(. the reLrCLe jilitantor an idca of whit potentLial 

resourcL.: exir.t in each unit. The condition of the environment, 

its ttate of degradat ion and such i. also noted at ench cite. 

This, curtbined with the vurvtation dercrtptiona will eventually 

give the platiner ani ideu of w'hat coiiservation or recource 

mantgene:t :d(casurea might h.v to be taken for purposeE siuch 

as oilrs cnservation, watcrshvld wangareient and the like. 

The vegetatioi ntapping beiq. done by RSI alro combines plant 

species, bot woody and httbaccous. that are now often 

described on difftrent sets of exibting maps.
 

Combuininp woody and herbacCo.u plant In one map ujit fulfills 

one of tile ot jectivet; of retoiirce planning, to integrate 

inf ,'mation in order to wake It more 'easily useable by the 

planners. 

The mininutm nappint: unit uize of about 3 or 4 square 1llomotera 

often Ivada to tv'pi,ing a larlo nuwhloer of acriall i iii'prin units 

ftint may Ivi poaritv too Iclch mappiti!: detail ra'ultiti in 

eddit inal rigp prduectiot. costs. The inforltiun on the mals 

cist be 'genvralit d and fetitse field vork cast p ocoo,d ont mAore 

€etneral evel . 
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The evaluat ion tLe i understands that one half of the project 

region has been mappod at a scale of 1:250,000. Tile fi na1 

legentd for the vep'eta Lion maps has not been produced, but 

is being created as the m,'ppiug prugresses. 

Eight of the detailed area; have been mapped for vegetation
 

by interpreting thci from Ianidsat inagery and making more
 

detailed map uniLs and field checks within the boundaries
 

of the specified areas. Aerial photography had not yet
 

arrived whi le thc:.e sites vrc being ,appcd.
 

Surface Ul.drologi al St ructures and Surface Cc oical 

Structut vs. The vontract stipulates ranking surface hydrologica 

structure and surface geoloi cal structure maps. The maps 

that are nov being ,.ade inc]ude a series of geology maps 

toving goologic ,;tructurcr and mine.ral occurrvnces, and a 

second series of vaps shoing such information as existing 

surface vater, fosdil channcls, near surface w7ater and other 

Indicators of surface or ground -.atcr. At present the 

interpreter, who arrived in Jone and is cerving as project 

manager as veil, has collected a subctantial arount of 

existing reolo ic and hydrologic in~oroiatiou from the various 

research an:d service agencles, and has begun to interpret 

the area shown on a landsat image fo the water resources 

topics. The taapa in these teries are to be printed in black 

and white. le assun e there maps will be pioduced in four 

sheets li!.e the vCegetation maps. 

No othpr :a1p1I LP,effnrt% 1 1re madc. 
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3.2. Training of COS Personnel 

The training of SeUgalese staff called for in the project 

paper is as follow:s: 

- 4 mid-level officials trained at CHT-Ouagadougou in 

remote sensinh intcrprotitive procedures. 

- 2 senior officials trained in U.S. in recont remote
 

sensing technology de.,lopments. 

- 7 mappers trained in all phases of remote sensing 

application including field survey and resource interpre

tation. 

- 15 officials trained on the job in map interpretation, 

evaluation of data and appropriate use in their agencies' 

on-going progra,'s. 

- Approximately 80 officials informed of remote sensing 

techniques and applications in seminars at the National 

Remote Sensing Center (NRSC). 

The evaluation team understands that since 17 Senegalese 

counterpart staff were Lo Le assigned to the project, no 

more than that number could be trained. By not considering 

the project director and his ndminirtrati.ve assistant 15 COS 

technical officials remain for training. All 15 persons 

were to rccelve part-time on-the-job training, 7 of whom 

would get full time on-the-job training, and 4, respectively 

2. outof 15 would get formal training. In tiddition.
 

seminars wsere to reach out to Phout 80 officials. This inter

http:ndminirtrati.ve
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pretation seem to in withbe line the R51 contract (Clausp E)
vhich specifies on-the-job training responsibilities in map 
interpretation for 15. 

At this tirme, 2 mid-level officials, have been trained in 
Ouagadougou. These are cartographer L. N'Diaye and geographer

V. Diatta. 
 After completion of his training Mr. L. N'Diaye

has not been involved in project work. 
Mr. Diatta, after
 
completing his training program, worked with both RSI
 
staffmembers on 
soils and vegetation aspect of project work.
 
Hr. Diatta departed for long-term training 
to France in
 
December 1983.
 

Hr. Diatta w'a; valuable 
to the project 
as an integrator of
 
information because his 
background in 
physical and human
 
geography, his 
training i. remote 
sensing and his personal

knowledge of Senegal's total 
rsource needs. Hr. Diatta,
 
however has gone 
to Toulouse for 
at least ten months leaving
 
a gap in the integration capability when it 
it beginning to
 
be most needed.
 

Hr..Diatta's going to Toulouse raises 
a another problem.
 
Counterparts in 
Senegal benefit more, in pay and position,

from French training than from U.S., 
short-term training.
This causes them to seek training in France rather than the 
U.S. -In additien, counterparts are almost all trained in 
technology then return to management positions because they
are the few who are supposed to be able to do it, and because 
it is where they advance most in.their society. out few key
counterparts are given training in how a project, with all 
of its'fiscal, logistical, 
 administrative and 
leadership
problems, is managed. And often expatrintes will not spend
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time going over the managerial aspects of projects because 
they don' t have the time or have concentrated on technology 

transfer.
 

One seuicir-official, Mr..A. K. CissC, in currently receiving 
training in the US, at RSI in Brookings. 'r. Cis's's 
training focusse:s on data processing and geographic
 

information systcrs.
 

On-the-job training, whethar part-time or long-term, has not 

been a, effective as planned for a number of reasons. 

Counterparts were "squeezed" into the expatriates program 

of trying to ge.t the project management, mapping, training, 

and institution hoiilding done in developing country work 
eircui.)stances. Not all the counterparts provided had the 

slpecific training, for example in geology, pcdology, to 

receive direct counterpart instruction from the project
 

pedoloj-Jit and geologist. Pressed for time these people 

believed that they should work together with the counterpart 

as well as posisible, but they are hindered by the realization 

that the counterparts would not remain in the capacity of 

geologists or pedologists per se. 

Two GO', staffmc'mbvrs received on-the.job training, Mr. K. 

Diatta (sea aloe) and ir. Bodian. 

A.'Bodinn, GOS (Enux et Forosts) botanist has worked with
 

RSI's Cray Tappan on the vcgetation 1aapping. lie has provided 

.valuable information ufed in the mapping, and he is being 

trained in image and photo Interpretation as well as field 

method.,; used in thin type of mapping. 
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At the same time the requirement for , SI to train 15 Seniegalese 
staff included training of the 5 University staff membern. 

Iowever in the agreement between DAT and the University) 
ihe University staff is to Evc training to DAT taff. 

University staff was not supposed to receive it. This
 

misunderstanding affected the on--the-job training program. 

One seminar lias thus far contributed to inform 23 officials
 

of remote sensing techniques, a second seminar started December' 12,
 

1983. 

3.3. Suvma ry 

The map production for PIAT is behind schedulc due to many 

different reasons such as lack of work:space, logistic and
 

administrative problems and inadequate rtaffing. Most work
 
done has been on soils and vegetation rnapping, all other 

mapping efforts are in a very early stage or have not begun
 

(land-use, land capability, geolegy). 

Formal training vzas done for half (3 out of 6) the COS 
personnel planned. This training has benefitted project work 

to only a very limited extent. 

On-the-job training has been limited, essentially involving 
*2 persons (Diatta, oladin), one of who, has now left the 

project. 

In addition to this, communications rmlJing All), (,Or, aud !IU" 

project staff appear to bc le.:;v tian adequiate. Pernotial 

communicat ionl. in a project are not norrial ly contidered In 

project finpitt/nutput relationnlmi pu and nre takeni for granted, 



but 1iitagrated! resource inventories of thb type w,ith which 

this project ir. concerned re'quire hitegra trd tbininkn, and 

thus optimal cniunuicatioiis. 



Tho pirojectL vva nti Piurpowes , as def I iied £it theohj ccr t lvut; h~a1 

project P14rcr, ace tt t ove Ini tivet on I.). an419,.4 

In amuose6iigt tbeue obj-vtIves for co-otitrma,~1rbogitic~ 
feOA 110i ) IIy 4iu re I itive. lirior Ity), r a croonIIItihnvia , it or 0 
fundniecnia quout ton nv4dr. Io be fi.~~Ii rtt Uerv 
the goal ai pup~i tild the Oc'3ns fear tbe ;iccomPlItillmont1 

of thisu project vr P:'i'ropi1te ittid etiea 

The. tlirt-t projo t purpot fr efasit iiIly try to focus an the 
vocoolp of t wo ditfic-.t COS orL..iebit tone: the N4tI0041, 

ReekatA t4.bii.n Cit.ttr, Ir.-tably at tliv Utlest.ity of finkA~r, 
anld the Ii1iret Jt d"Arilu.mi-eront Joe Tern tel re (DI1). 

This notion is reflected in VArty XtatMCIIItS tttroauriOUt the 
piroject pa'per ant! rulrinetes in the requiroen0 for aeservice 
agroement betvevi, PiAT asid the Unevenilty of Da4kar. This Is 
a coodilticri pirecortictt to dinburteiirit of UIAII1) futidt.. 

However-ofli dollop bot0teh e)ly dilferir 111mu01 woere&j t 
confulted In projovct dts61got 

3. ToticI.1a Lal( dirctedl towardl Ina,11tutionsia) aiOV0c0o0 
movot of 4 (fiatJorlial) rwvote Lor-no.In1 eertittr at the, 
UnIvotroitty of 0.9kar. 
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2. 	 TV011iiii at I v! I titiice d I 'vt il.d toward Ile dteve1lpment of 
a ni ial 1 ;I.Flt(iN( 1-1 l (%:I S rl t 1i:1C tich le s~u) at.I 

aigalIt; nttou t. In itL Iti t I it., I divtI op ei t tu of tile (.i . 1 

catiL:taflLd vi tIti t I - ihl. Il~iruct Ion de' I 'Aia~nar~vient du 
Tel it, If(-. 

rach of Ol~.two 411) ict lvt. a1r"e ry Vill 10 olhj#-ct Ives to 
Puriutibt cAeli oi the tvo rvqul vt-t. a1 tot al ly diftorv*:i: 

al'lro~scli. For ( lie Oevelcopivnt of t ,enotv.4 n~ing Ce'iLer tbe 

reqvqi .T,- :it t& lit t vi r . of j'crt.uinieI . viul prit , time 1 ite 
aticecqi atre total1 ly dif I v ei I ret'l tlIo(I fr tot Le dtvelneit 
of tle o~itionai1 land-oriv pln t.gitin bothitniuv'5 are well 
worthi ~Wlr,- voneivdrrd lot U''/.Tf projet rs:.inli for 

it a, very idifh icvt aprIP.Ich In fit-ecd In (-;ch cal. 

A dual oi iriple prujiect 1.,ipour im difficult to d. al uith 
under tit, tvi~. t 0 cur ~ Imta,t If thst tw putrpiso are 
tonly v.i,-uuely rviate d than ticv tAtAelo eeeorie! pisartical ly 
Imposmilit. It I. r, ertalily unireal ittie to vy!pcct tlucat It 
can bie acvcmp 1 Fk..J by 4 7 L.ilon dollar project wbich 
allotit for ontly tvo loor,-tvrn exp.'ritytv istat. Ili addition, 
a mld l9&43 ttradl Ine 311 for toipit Iion of projecrt work metit 

the 	 starc tot untiurn~uinta~tht problti.i avid pretittiret. 

611rdG. ie 	 *AlIn Ottiegl t 1 I-r0jU t '_ puQrJ*0'V Al st 4t 0 b are appropri ate 
for two Jproj.et - to aim,1 for. Tile project eva luit lon tv"ts 
bo1Ievcso tlat IsI I,~ got It-iIilim Ior onto psroject to do both. 

http:Jproj.et
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If the purpose of a project cannot ho rnot, tholi obv oualy 
1o contrib ution c':n be madc, to the project gal. 

Iiterestivi.ly, thouJ1,, in thi n projet tho project Coal 

the preparat ion cf a 114t~oil plan for Sent-'al - has already 
oupjosedly b ei r.,ct i:Idepird t ot of Lhe project. 

Tho follovino- rero ICC! 4wore to bybat.o'hie, C 0.1f provided )AT 

the parallel UN projictm: 

I. Ecologlic - Ccvr;1,h1. r'iviron enits; 

2. I.and- 11 f ; 

3. In fra .Irtc tu rP 

4. I'opulti [on; 

5. Devolopment Zonivig; 

Plus some 15 nddltfonal draft 8pam. 

A prei iti en ry la1d-uve play I a tnow corpletod by DAT for 
solo , anics i t e hn renpectIvuly ent-Cnleot g:overnment Ageon lea 
Conver altd.It 1h ovypectvl that thia plan i, Ito f innl form 
viii be ready ',y .une 1985 to serve- An a bovis for the 7th 
4-year plAt foo rt pa;I. (1916-199O). Strictly apv'akit," 

thurpfor : I f the I-on I itt. reached ty COS even wl thout 1111 a 

project'*a (iltput t then thee I r no re-4con to ti.ake any woro 

v!forta.
 

http:Iiterestivi.ly
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Thle ,ahove anil yh,|Is of proj P(-t object ; vV6 10h014.3 that Lhv, 

projec t. o:l and purpo:.v or,, Illl-defined i ad maiay belp exp1ln 

ibOO of t1v coftus.;iol fouid to exiL am.iotng e:patriate auid 

Iocit pro.ij!ct sta Ii . The rcnI rl.ed.; of Senegl in riemote: 

Ci, tini,u and I laid platninag tecl'zniqucr stLiII e:ist and have 

hardly bt.vcn addre'.-d. 

Numoroua dicunuionr with (OS otlfcals lend the evaluation 

te.tti to Lel, it'Ve Lh. US La.chnicn] a:.bistancc could play a 

miajoz rult. in fu'r, devlopa.,nt (NItrcngtheiiing) of: 

I. i CO r .. iote tit :;ing facility, na.d 

2. a GOS land-urv pl:ai, t : . a bth lity. 

4.3. CO!' I'tncte n iK Pr jlitv 

Overall coordinatirn of ctcg..lri's reriote sensitg acLivitils 

In handled by the :nisthr dt In Recherche Scientifique et 
Techfiqu. (Dir. d, 1' Innovat ion eL du lProgr.r Technologique). 

Remote Ser,rineg Lechniques are currently used and/or developed 

In scientific and applied renearch at the Universilty or 
Dak'r, i" ocranogr;ahic and rieteoroogicnl in.t t ,tion; ail 

as part of thin AMiT project. No final decisions have been 
takrn by noS with rug ird to the quect lov no to hot, all the 

varlouts atctlv Itern can bet, t I,(- cootdinated or how A contrnl 

remote vh,- bg could it"ni the of remotei faci lity st at,, u:be 

senn|ltg' tchoiiques. Diffcrent ponsaibillLiet; are ,einig 
¢onrildervd. nuch a,: 
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new atiional, it I 	 reziote ensing center, 

b. 	 it new rci;.oto ansinp, in t:itute at the University of 

Dlaka r 

C. 	 eulargin,,, the reniot.e scnsing, unit at the Geography 

IDeparti.tut of tl~e Univoisi t y of DaIar 

d. 	 enlarl;in: air l, otulranphy facilties at Service Cogra

phique Nat ional 

An effective oriote nensing ectiter can be estalblished vith 
a ninicuu of ,.,viipi,,rt if it is correctly organized and 

staffed. inny scieuist!; and planner; vo -Ock remote 

sensing iifoit,:ation already kriov a great deal ahout their 

oun r:., iujc,ind I:ov to ui, i:aps aerial photos and field 

Itethods,. t:hat thy bosic-rIly niesl is sorre understanding of 

what can be sen on land:, nt, hov often thcir aren tas 
been covvred by Land t arid wh,4t thiy can expvct from future 

rerlot e sen njii, syatruis, 1. well organized center will have 

landsat ir'.g-ry aerial photos and ,;iaps indexed so that 
peolle can (tilcly find an iiare, locate their area of 
ititerent on it, locate differctit scales of aerial photographs 

and differepur al,. a:,d typrv!: of map.: of that sL::c location. 
and find liturature describlng that area ot that will help 
then find r olht ioiis to their probler s'. nSla office is 

begiin: ng to develop this sy.tvu.i an their proji.ct progrsses. 

As knoWl, !d,, of tht work In dt ;zer, itiated onong variouui 

agecie r anid other projects, more people virit their project 

providing rnre ideat. or fec.ull..rk on what their iieeds ioighL 
require in furtler orgai.zation of the center. |:v itt1-J lye 
what inforiation han- lieen produced carn he phng;ed back ilto 

http:proji.ct
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another organizationsuch as I)AT or the University. The 
University might maiutaiu respofsibility for the purely 
acadeoic end of remote sensing. The service orieaitation. of
 
such a center should also b taken into consideration.
 

It is expected that the facilities of nuch a center are cp;en 
for use by all other COS agencics. The evaluation team 
feels that development of a new institute for this purpose 
in not appropriate. 'rhe existing COS structure will easily
 
allow for expansion of an existing organization to handle 
the national remote sensing training and research needs. 

The project has begun to establlsh l:inkages with ether remote 
sensing centers by sending cuuutcrparts to CRTO-Ouagadougou, 
Toulouse, and RSI South Dakota.
 

4.4. A COS Land-Use Planning Capabillty 

The COS agency charged with land-use planning is the Direction 
d'Amfnagement du Territoirc. Its-mandate and work program 
are briefly outlined in Section 1.1 of this report. The 
organizational structure of DAT is shown in Figure 3. Thi. 
exipting organization is essentially production oriented: 
plan., maps and reports need to be produced within a given 

timeframe.
 

The immediate objective of DAT is the development of a national 
land-use plan. In the years to come this initial first plan 
must be updated, amended, approved and checked for continued 
validity. PAT further wishes to provide much stronger plan
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Ilng inptts to such iniLernational organir.ations its OHVe and 
OHVG which primarily deal with land-use planning and irlple
mentatlon on a rive baviiu basis. 

In the years to cone IAT ,ill develop larger rcals rtaps for 
use 	 ti rore detailed land-use plnnning of nub-regions of 

Senerga I . 

bAT thoreforo has a key function in Seegtil's development 

and itt; importance cannuot be over citlphabized. At this timao 
DAT lacks sufficient technically c.,'rpcteniL resource managers, 
land-tsec planners and ninilar st.aff, and it lacks the tools 
and equipment to effectively cairry out its functione il the 
lonr.-term. I)AT vi:sher. to atrer:,then itr planiing capabilitieo . 

4.5. Anpr.-rtent; of hisIii.; a Compt,tIer Pr, ranmind 
Ceno- phlc I nfor.,at in .System (('AS) for l.and-Ure 

P1I t it 1n In-;S no Pal 

A CIS uses conputer technology to: 

I. 	 Enter into a computcr the spatial Information shown on 
maps or seedn on inamer, and aerial photographs no that 
this information can e "stored" or referred to loy its 
ge'ographic coordina .Vu. 

2.-	 Assig n values, called "attributes", to map Information 
that Is contained tit a unit,, ati, h an the area of a mapped 
unit, thae length of a road, type of village, etc. 
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3. 	 "Herge" informLJ.on shown on different mapst for example 
merging a soils mAp with a forest type mip to derive a 
map chowing forest typeu associated with soil types. 

4. 	 Change existint, information to more usuable forms, for
 
example, changing topographic contours into specific
 
slope classes so that planners can decide what type land
 
use Or protective measures might be appropriate for 
various regionv with e'ifferent degrees of slope classes. 

5. 	 Looling at rcationships between different types of 
informaation, such as physical and infrastructural 
infor.-iation. 'or instance, finding the distance fr' a 
village to the uvarest unexploited soils unit with a 
certain level of agricultural potential.
 

6. 	 C-aiparing gathered different (temporeinformation at times 
sequence), such as comparing the change in area of 
forest
 

unit, mapped between 1950 and 1980.
 

The 	CIS can also enter information from graphs, statistics
 
and other sources in order to use it with information taken 
from maps and images. tIS information can be produced in 
the form of mr.pa. charts, written on paper, shown on a cathode 

ray 	 tube (CIZT). 

Thus, a Clb allows resource scientists to more effeLtively
 
display and analyze resource information that might often be
 
quite abstract and would be difficult to do using convential
 
"manual" methods. These systems 
are obviously of significant
 
value to developing country resource planners where the
 
informntion entered is usually shown 
as land capability
 

http:informLJ.on
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potential for agriculture, forestry, rangelauu, water resources,
 

and the location of these resources in relation to cities,
 
villages, roads and other infrastructural or economic elements
 

in the country.
 

Ceographic infornation systems require a substantial amount
 

of computer and other data processing equipment, and
 

considerable "data entry capability" in the person,,ul who
 

operate them. The purpose for which a CIS is to be used
 

needs to be carefully determined and has to be planned in
 
terms of a long-tvrm investment. The information entered
 

into the system has to be carefully formatted and edited. 
In general, however, it is believed that the initial time,
 

equipment and manpow:er costa are made up as the system
 

becomes operational.
 

Inputs to a GIS already exist in Senegal through RSI and COS
 

scientist and technicians trained in remote sensing, vegetation,
 
analysis, land-une, soil science, and geology and cartography,
 

and other disciplines.
 

One Scnegalesc counterpart with computer science skills is at
 
RfSI for 6 months training in CIS. Direct hire Senegalese
 

provide capabilities in pedology and cartography, but they
 

will probably lave at the end of the project. University
 

of Dakar counterparts with abilities in remote sensing and
 

other dircipliner have been nominated or assigned to the
 

project, but haven't worked with it very much. DAT has
 

personnel who could provide input and analysis for a GIS.
 

RSI has staff ii South Dakota who can operate their Area 
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Resource Analysis System (AREAS), and the equipment with 
which to vitao. o 

The project has bast! maps, literature and other inputs that 
can be used as input to a GIS. They also have interpretaition 
and mapping equipment, and vehicule.. and field equipmevt for 
any field verification that may be n cessary. The University 

of Dakar. has Piap and equipnent resources, thr't can be used 
if the proper liaison can be established between DAT and 

University of Dakar. Other agencies and United Nations 

Irojects have maps and literature and their own information 
systems that could be incorporated into a OlS.
 

The evaluators believe that a CIS would be a valuable resource 

assessment tool to have in Senegal. They are, however, 

concerned about two things. 1) They are not sure yet of 
what the £inal products are going to be and what the 

capability or suitability maps will be in terms of what DAT 
wants or Senegal needs as related to agriculture, rangeland 

and forcbzLy development.1/2) They are not sure the 

counterp, rts RSI staff can really be produced and commited 

to the project, given the experience of the first phase of 

the RSI project. 

It will toe difficult to phase in a CIS sysLem until specific 

resour*ce analysis and institution buildine goals arc determ tned, 
counterpart availa ility staff operational questions arc 

answered, and apace allocation is assured. 

I/ IS! hsn proponed a pilot CIS project for the Pennut Basin. 
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RE CO M1.1 IDAT I ON S 

In view of the Currv.Iit state of project affairs as discussed 
in the pic-vious sections of this report$ and in view of COS 
expectations rait;,d by this project, a nui. her of recommenda

tions are wade. 

These recommendations concern first of all actions to be 
taken vi s--vis CO.'s remote s.ensing and land-use planning 
need. Srcondly, recommendaL ions deal with modifications 
in project activities. *These propo ±d modifications are 
intended to ensure that project result- will meet solve of 

the needs of COS. 

5.1. i'emote Scnsin 

The University of Dakar's Geography Department, 4cxpected to 
bolster its Remote Sensing capabilities through the project.
 
In iiew of the high priority mapping requirements of DAT,
 
and due to the current contractual obligations between USAID
 
and DA':, the Geography Department understands that RSI staff
 
will have little or no 
time to work with Dakar University.
 

It is our opinion that the Geography Department could greatly 
benefit from technical and material support provided by an
 
American University, especially in su'ch 
a field as Remote 
Sensing in which several US. Universities havr extensive 
experience. The Ceography Department hat; agnili expTessled
 
this desire for close colliiboration with a US,!,Univernity, 
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and In part icullr with AtSI * 'ht experience of the current 
project shows that. this cannot be accormplished through 

complicated contricta ual arrangements with another COS 

government agency. 

We recommc.,d that USAID consider the possibility to have RSI 

provide services directly tu the Geography Department to 

enhance its Remote Scensing capabil;tLies. In institutional 

tcrlns this could mean that first the Remote Sensing laboratory 

at the University be developed into an effective training and 
research unit us ing 1SI experience in this field. This 

dcvelopment could lead to the establishment of a Remote 

Sen.;ing Institute or Center at the University of Dakar, with 

full image processiug and sales facilities for local needs. 

In view of the fact that CRTO-Ouagadougou is currently 

continuing to develop image processing facilities, a careful
 

analysis would be needed to deterulne the cost of developing 
a similar fa'cility in Senegal versus the expected demand. 

if the GOS so wishes, this University Center could in the 

longer term be developed into a National Remote Sensing 

Center. 

The direct collaboration between RSI and the University
 

provid.es the best rcans for effective transfer of Remote
 

Sensing tcchnology and at the same it would provide ideal 

means to transfer I(SI managerial and organizational capabili

ties in operating a Remote Scnsing Center to an African 

University. 

http:provid.es
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RE COMINDAT ION 1 

It iti therefore rcoinended that USA1I3 investilate the 

poss ibility to fund direct collaboration betw¢een tile 

University of )akair and RS1. 

Rl'COE?1MMMATIO:; 2 

It is furthitr recor.m nded that RSI field or home office t-taf, 
oir an outside ,idvi-;ory tea., deternine together with the 

University of DakarAthe necds. of the UisiversiLy in its 

Remote Sensing re. earch and training activities in terms 'of 

manpower and equlpmcviL. 

5,.2. L.-nd-U:c- P inning 

The needs of DAT (Direction d'An~nago:aent du Territoire) go 

veil beyond the prcparation of a set of natural resource 

maps at scale 1:500,000. As perceived by DAT these needs 

include bubstantial institutional development which would 

allow for effectivc plannin-, once a net of basic maps is 

prepared.
 

Hap production and planning efforts now require the inputs 
of other GOS agencies and/or of technical asnintance from 
outside. For DAT to be able to catablish its resource 

informaclon base, carry out napping and planning tasks, it 

needs a multidlciplinary ataff of hLiLnn and natural resource 

specialists that arc able tro focun on integr.ited resoutco 



1Iais Itih;. Stich a ntaff roquires ai-tqut w:orl. op0ce wUd 
th fani - I it jet; to carry vvt their tasI;. V-611,1tial f licitLLths 
wo'uldi bv a rc imirck! ti am;it i on dat ti i * iip produc t ion 
facilit ies (Car to.'raphy Dopart:mitnt ) rellort prod!uction 
Each itic-n, anrd pot'sibly .1 GIs to process and ,mccet fla ido 
r'ange of d1ita tives..ty for l.cncgal't Iand'ive plAimi lur 

As reca rd r. 1'ldiiuln iiap i inLand--ic 4-1111r. re view~ t eam not 
sure wlictlir, at thi ata; o of the p1oj4!ct. there in an 

8kgrvemetiL bt-iwevii V.51 - PAT people av to what the Maaps mid 
hiformat ion are to be prvcari-d in relIation to each others' 
jgoaiI a . 'Ihao ib, v:a perec lye cuhiLt-mil vrph~sss by ht~1 on 
producinwg .'grlcu] ural c.&pabi lit ie-. maps o[ bvveral, type.. 
but only 111p aErvic'c-, for Ioa ort*st ry ani rinuijoIAnd 
capability asci..uin the overall1 country context, And 
in the context (if tlhe misps al1ready ri oduced for DAT by the 
UN. 

It in tirefore ret waien'!cd that U.SARD dotornns theo 

fcauitlvility of p.roviding lonr.-term insthiutLOnAl SUPPOrt to 

DAT in ortdcr to t..irt the COJS fIn allocatl, Itn nnatirAl 
rusourcn judiciounly ariong varioui aqricultur,s1 optionsa Aid 
not prifor it le for att a Inint: j)ropo!:vd4 doveln1 uient. abjectivo. 

It is fut ther rvcotimndvdce tlat. KSI f(laid or liouc offie staff,
0 

or sit outtidh W eIvI nry Lt.ann do t 0rmI tc togo1t it.r wIt It P)A tim 
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needs of Cto in l.oid/111,tcr roource planning for nationaland regilal devcl op tent iln terinu Of mnanpower and equiinlnclt 

5.3. Oii-_ .oir,). P: 'ct -.... . .. 
-,-. _, Ac t v tIo 

Spec ific rec .ie :dzid t ion:; to rc-or ipit. on-going project
etivitlJf.,, d-'pcnd lar,e txtcnttu a on USAID's long-trte,

policy %ith r.gard to rcriotr, n.insi ng aiud land-uc planun gn ne gaI]. The rtvu -nendatJions for zidjustrailt in project
-act ivit ie prusc-ntL.i here ;hould therefore be considered 

ti ite r im t v it ioi 

It is rco;.-,dL.d l,,a the RSJ rtaffing arrangellents currentlyil effect (no further short t) nc convultants) and thoseproposed b~t, rlarified to DAT, ind that DAT clarify GOS'
position rtg-aiding counterpart rtaff.
 

It Is recoI.Qndvd that map out puts of the project be curtailed
in view of the linitntions of funds/tirme and of Senegalere
counterpart 
utaff tn abuut four sets 
of 4 maps at scale
1|00.000. 
A voli ranp ,a Vr;iLLtat|vn nap and lajid capabilitymap 0hould he produced as rmlirnuma ini view theof work donealready, it view of the I: :,O,000 criintry- wiv mapping
alproach,ut.cd by R;) I/the ne.d for on.iple aren detailedsurveyc in rdiicevl. Cnnrld'ri:tiot should be givvni to clirliaatfurther wok on utiml-Ie areiit J th 50,00 r.apping progra vete 
to prorceil. 

http:alproach,ut.cd
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RLCO I ENEVA'fT 0 7 

It in recoiic~oded that the kind of final maps with Fren h/ 

Eip mlih le;eiids at0 accompailyi3ng bil intual report be decided 

upon in a meeting bet ,een DAT an i 1Sf, subject to approval 

(of USAID. It iS rveotmendcd Lha t final tnaps be itt black and 

whitc, if p Lble. on nyl ar ovvrlays to be used in conjunction 

V7101 the I;N tUiQ r-,ps at I:500,0000 or t.o be utsd in conjunction 

with land .;at. 3narg try (or Ilmagu natps) at that scale. 

i',I: CO:.I.!F; ND.Lr o1:; I 

It is r'.corcuded t1u4t similrIAy a workschcdule le agreed 

upon between DAT and 1S,1. The workschedule will specify how 

the workload will it! divided anong prenenL or new project 

personncli.tLd it will schedulc the delivery of final nap and 

report. products to DAlr. In order to cnsure consistency in 

matping chlanges in peronncl should bc kept to a minimum. 

FE1COIMENDAT I 04 9 

It is recoua'iended that all counterpart staff put at the 

projects disponal indeed be trained oii-the-job.
 

5.4. Cor:minic it Ionn atd AdminintratIon 

One of the most prerf ing and delicate problonas on this or 

any other project, ir connnuic.itionn. Thin situation is 
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Co01plca ed(t, .'i t:hi:, lrojeCt 11V the pj t pe , Inanager havin-
Buhstatiia tochnicol. rn':pon; i1 ilitics without adequate
 
adzini 
 -.it ive asi.rnlce. 

It nppiar. that projcct a such is thin one are perceived by
AID as relatively ":,ol1 - dullar wise - so certain
 
adtinistrativc, aricnities perc, ived to 
 be necessary on largle
projects art, not. icc'c;.,ary for there stmai]ier ones. Often 
the contraetcr, will erroineturly ngr.r. with thi,; themselves. 
Rs,:ote cSult , inte;:'ted rc aou cc projects are very

complicoted 
 to man, r.elantd unfortitnatel]y it is always asisumed 
that to cut costs, the technical1 people providecan both
 
technical ;L a
c aiagiri:tl hlp with little ad iniistrative 

The techlicail Imnaager needs itortt than oecretarial help. lie 
needs sorvttnc who ltnow:- adminiiration and can get things
done in a dv loping, country. (Apparent.ly an admlinistrative 
poL;tion war, budieted, but then cut) . The alternative isto have an exetrhcit cd resource vcLentist totally devoted
 
to the detai]n 
of projec t rana -c-ment and who's previous 
technical -zpcrience allows him to guide sever.il ktay
 
sc ientists toward pruduc an
ng excellent set of naps and
 
reports. And often, he needs 
 a dcent , ;diilt rator. 

Project manaj,(erc working agajnn t deadlines and budiet 
cualtta'intri will tyl, cal y try and produce A tang Iible product 
- a product by which hic or the projcct's financi.l or 
technical tUccss or failure is dctormined. In genteral, most 
U.S. taiinapoe.rs workingT on multi. purpose pIrojects will opt for 
map and report preparaLion (t ang ible products) and Setlno 

http:taiinapoe.rs
http:sever.il
http:Apparent.ly
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deadl ines at Ih cpxInf;e , perhap!, of training aditi adminis

trative procuduru.,; . if there arc the beginnings of personal i ty 

or c'omv.unicat i.otIs protblvm:. , in siteh situaitions , they arv 

increased by: I) tic efftcr. produced by the African manager 

beconing ovir-wlhce~ld by rvquc~tl for people and jotatnuce. 

This fru~tra!.ci him Iuc.daisU it makes hi i appear to be 

inefficient to his ,;iilcrior, wht i hc 1uay in fact simply ii") 

knoi; how to hatdle thia .ituatlon, in addiLion to being 

re,;p s ible Ior a certain aiziut of other work. 2) the 

rebound effect in the U.S. mlagt~a r not getting w,'hat he lcnds, 

(and by a- rcn.t'c1ts, :.|.enid ) , wLhichi of course adverncly 

effc, ctc hnit; lc)re ; . qu(..sts; for aid and aisrhitatice 

C Nyt1,ual ly tI ls i oil to e:c,,; ovi. vnt toward persolld each 

h i ;pt on rei;ard ablepr, t c (cin iii e ; as vot tit:iti , to 

a cco0n )Ipl~ t a s . 

Part of the soltutirn to this problem is an informal system 

of c-o;.:%unlcaL on wheu'r. each party supports the other through 

infori-;al coar,nications- and by really trying to understand 

each others.' proble:~a. 

The first project mai .ger, a coapeternt t:oil scientint had 
the c trc.ic v ,lifficult ta k (if ,.Lartinf, a project in a 

dov.lIoping country. lie bh.cate concerned with the details of 

coordination, findin;-g wvork spacc and other such activities 

At the vxp, ni;,. of r.al iii map!;, coll c tin information and 

advii;ing piro j ct. t i( t .ts and count,orpartu, Any 

coriniuuication jirobl i :.- thait exlrt are only amplified in t'h-ei 
81ltuat iono.
 

lie 11!,o did not have the right kind of rupport from hlin hosn 

off iruan,e,,. te at. ,.'rp 11%k of talki,; out of turn, ,,U, port 

http:fru~tra!.ci
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by staff who at one time had to continously face, on a 
personal basis, problems having to a inthe of start project 

a developing country. 

The new project maanager is himself behind in his technical 

responsibilities, and understandably so for many of the 
reasons stated above. .. e has taken a direct approach to 
co'lectitig infornation, prod-acing maps and coordinating 

activities, at the expense of certain formal procedures 

which are considered bureaucratic nrcessities but hinderances 

to us. This has led to a measure of. progress in data 
collection and mapping activities, but it hasn't improved
 

communications between RSI and DAT. 

RECOMMENDATION 10
 

It is therefore recomnmended that the communications and
 

operational problems between RSI 
and DAT should be confronted
 

to establish whether there two organizations indeed still 

have an understanding of what each wants and how the product: 

RSI produces will assist DAT; and if indeed the kSI mt.,ager 

and the director of DAT can work together. Although it is 

each supervisors' responsibility to promote workable relations 

between organizations, we recommend that, in addition to 

provid-ing more timely support, AID become the mediator in 

this matter.
 



APiPEND)IX A 

Schedule of_valiuation Tean in Dakar 

Tue!rday,._No.vmber 15, 1983 	 Arrival in Dakar 

Orientation mecting at USAID 

with Larry flarms, Project 

Manager, and at DAT with 

Ha ,adciThiai , DirecLor. 

Wed-nqday-,ovenbnr 16.t 1983 	 Introduction at. Project Office, 

met wirL Project Teawleader 

and his staff. Reviewed project; 

doctive'nts. 

Thurrday. _Novenber 17,.. 83 	 Discussion %iithiM. Thiaia DAT 

Dincssion with L. Diibois. UDV 
Project supporting DAT
 

Frday.. Novrber 18, 1983 	 Di,cusion with L. N'Dinye, DAT. 

Interviewed project staff concerning 
project activities, problcms and
 

goals.
 

Saturday.,Novm.ber 19, 1983 	 Reviewed project docmetits 

Saturday, !To,€vber 19. 1983 	 Rovie icd project docurments 

HondaXyov,,rher 21, 1983 	 Interviewed project ntaff concerniln 

project activities, problems ind
 

goal s .
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~uesdn,e Novt::b1r 22, .33 heting at inisL~re do la 

Recherche Scientifiquc et 

Technique 

Discussion with project staff, 

discussion with M. Thimn 

fleeting ait Direction do l'Elevag, 

Wednesday, Novorihor 23, 1983 ficetlng at Geographic Department 
leeting with Larry Iarm% USAIflb 

Heting, .Director::Eau'i;rt Forfts 

Thirsay .Noveribcr 2k,, 1983 Reviewed GIS possibilities 

.Friday, ?Nnvember 25, 1983 Meeting with Thint and Director 

of Decentralization at Office 

of Decentralization 

Review Documents - do report 

Saturday, November 26, 1983 Work, do report 

Monday, November 28, 198^ Brief meting with ThiAt 

fleeting with Larry Harms, AID 

Sct up typing schedule 

Hoating with Thiam 

Tue.dy.November 29, 1983 fleeting with Cray Tappan and 

A. Bodian at RSI Office 

Prepare report 
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Wednesd'ay, Nove,.,, 30 1983 Prepare report 

Heeting RSI - Dorigan - Brief 

period with l1ilwig - Afternoon 

meeting with Stancioff 

Jiursink - Long meeting with 

i1ilvig, brief meetin, with Stnncioff 

Meeting with Thiam Dile.n: 

ThursdayDeceumber 1, 1983 MeetLing with Diatta - RSI 

Work on report 

Friduy, Deco.ber 2, 1983 Report 

Satirday December 3, 1983 Report 

Snda, Deccmbi.'r !., 1983 Report 

Iondav, December 5. 1983 Meeting - Larry Harms 

Mooting - University of Dakar 

Tuesday, December 6, 1983 Met Vic Meyers, Directeur RSI 

Worked on report 

Wednesday, ,!crler 7 1983 Worked on report 

Thursday, Dcember 8, 1983 Turned in draft report to I1arms. 

Met briefly with Stancioff. 

FridayDt'c'boer 9, 1983 Presentation of draft report 

to AID staff and Director of RSI. 
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Sud,_cce.--r_!1,1983 

Monday, Dvceober 12, 1983 

TuesdaY .December 13, 1983 

ji'dllday b)ecombur 14, 1983 


Finalize draft report
 

Prepare exec. summary report
 

technology transfer report.
 

As Above
 

Meeting with Mr. Thian, 

Director DAT
 

Meeting project staff.
 


