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This project attempts to relieve the information constraint
conceruning Sencgal's soils, vegetation and other natural
regources and thus allow GOS to prcpare its national plan
for land-use and developmenc on the hasis of adequate
resource information. The project also attempts to

provide GOS with people trained in the remote senaing

and resource anulysis téchnology used to prepare these

maps and incorporate the information into the national

plan.

This project focussed on using remote sensing technology
to provide the most update data base on Senmegal's natural
resources. The project uscd Landsat imagery covering the

entire country for different scasons and diffcrent years.

Natural resourcec informatiom in Scnegal on Senegal prior
to this project has been obtained with the use of aerial
photography and ficldwork,

Satellite imagery is beginning to replace the use of
aerial photography in regiouai or country-wide surveys,
and for observing changes L.at occur throughout a country
over time. One Landsat image covers 34,225 Km2, whercas
one aerial photo of a standard scalce here in Africa
(1:50,000 to 1:100,000) covers about 132 Km2 to 528 Kn2.
Formerly, in order to curvey extcnsive areas, it was
cither necessary to make large ond costly p4hoto mosaics,
or break the arca into more "pieces" which made it more
difficult to see certain region-wide environmental
patterns. In addition, aerial photo missions are coatly
to fly, so thoy are flown less often than a satellite
passes over a region. MHence, satellites are more casily
used to view changes over years or within scasonal cycles
in,onec or more ycars. The end result is morce area

surveycd in less time and at less cost,



Aerial photos, however, reveal significantly move detail
and are used for specific site planning and in supporting
interpretations made from satellite information., We
emphasize that each system is used to its best advantages,

and often in conjunction with each other,

The dircct beneficiary, the Direction d’'Awménagement du
Territoire, wishes to use this new techinology tomore
efficienty survey Sencgal and to better assess such

rapidly developing land changes as desertification, erosion.

and deforestation.

Some of the intented beneficiaries (University of Dakar)
ha d pcople alrcady trained in rcmote sensing, realized
its valuc and were interested in further developing its

use in Scnegal,

DAT is mandated tc have a staff of planners,resource
technicians and cartographers who can use the multi-
reaource information acquired in the project. To our
knowledge, the DAT's dirccto- has had remote sensing:
training and has visited RSI's Rcmote Sensing Center in
the U.S. Twe DAT enmployces have been to CRTO-Quagadougou,
and one of thosec is now in Toulousc,France for further

training, and onec DAT employce is currently at RSI,

Other staffmembers of the Dicection d'Aunénagement du
Territoire, have sufficient formal or technical training
in their respective disciplines and in assesusing the
country's natural rcsourccs.'nnd in resource management
in gencral, but may not yet fully ippreciate the potential

o['multitempornl and multiseasonal remsote censing data.
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The adoption rate in the past two-ycars of the project
has been velatively low duc to the very limited member
of qualificd counterparts. Although the awarencss of
renmote scnsing techniques was incrcascd‘through:\numbcr
of scminars and through formal training (in progress) of
Sencgalese officials in the US and at CRTO-Ouagadougou.

The projezct has,until now, not been able to sct forces in

4
motion to induce accelerated acceptance and use of remote
sensing tcchniques in land resource planning at the

pircction d'Aménagement du Territoire no at University of

Dakar.

U$ private input suppliers have an incentive to examine
the resource information constraiut addressed by the
project. Currently Earthfﬁntcllin:Ccﬁ)of Washington, D.C.
produces the necescary tandsat imagery. Mark Hurd Aerial

Sruveys of Minncapolis, Mn, will provide aerial photography.

No known local enterprites can currently produce this

physical portion of the new technology.

The project uses three delivery systems to transfer

techinology to bencficiaries:

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

the Kenote Sensing Center in Ouagadougou,

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

available.

3. Dissenination of an awarcness of remote seuning techniquern

to Scuegalesce user agencies by means of Aeminars.
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The use of these delivery systems requires specialized
US personnel and Senegalesce counterpart staff with a
bnsic.training in natural resource inventory asscssments
(soils, vegetation, land-usc, geolagy, ctc...). Few

troinees are available that possess these characteristics.,

The effect of the remote sensing techuology,in as far as
it was transferred Ly this and other projects using

similar techniques is:

1. The University of Dakar Geograplty Department
strongly desires to expand its staff and facilities
to be able to use remnt~ sensing techniques in its
rescarch and traiuning programs for Scenegalese
studcr ts,

2. The Dirvcction d'Anénagement du Territoire wishes to
use rcuotely senscd data as a tool in further land-

use planning and mapping of Serncgal,
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The development of DAY and the preparation of a mational

_ plan for optimal monagement and utilization of Scnegal's
natural and human resourcces (PNAT) is a multi-donor financed
program supportcd principally by the United Nations and
USAID. The preparation of the Plan requires rcesource maps,

technology cxchange and institution building.

The two U.H. projects involved arc the United Nations
Dcvélopmnut Progranm (UNDP) Land=Usec Planning Project and

the United Nations Fund for Population Activity (UNFPA)
Population Planving Project. The UNDP Land-Use Planning
Project, bepun in June 1979 for a five year period, is
providing long=tcrnm specialists in plauning, geography,
economics, and information systems; and additional assicstance
in agronony, statistics, hydrology, computer science and
transpovtation planning. The UNFPA Population Planning

Project it providing denogpraphic infornation nceded by PRAT.

The remaining inputs necded for PNAT are the bascline maps
and interpretations and the technology transfer and training
to be provided by the USAID project, The projeect uses multi-
stage, intcgrated survey techniques including ratellite
rewmote sensing, pround survey and air photo interpretation

to provide the Lascline nmaps nccdcd by PNAT. The Projcct is
to strenpgthien Covernnent of Senegal institutions by peraonnel
‘training in approupriate teehniques of resou-res monitoring

and asnesnent,



1.2. Basic Froject Data

Country $  SENEGAL
Project Title t National Plan for Land-Use

and Development
Project Nuuber 1 685-0233

Cooperating Agency : Dircction de 1'Aménagcuent
du Territeire (DAT)

Technical Assistance

Remote Sensing Institute (RSI)

South DakoLa State University (SDSI

Life of Project Funding 1 .$2,000,000

Project Authorization Date 1 18 May 1981
Projeet Agreement Date : 24 August 19819

Date Conditions Precedent Met ¢t 7 Vecember 1981

TA Contract Effective Date t 1% Jen. 1982

Joint Project Review 1 7 July 1982

FPirnt Projcct Evaluation 1 18 July 1983

jn-bcgth Fvatluation I 15 Kovembur to 14 Doconmber 1981

FProject Ascintanre Counpletion
Date t 31 Docember 1984

TA Contrxnct Termination Late t 15 January 19085



t.3. Yroject Goal

The overall goal to which this project is to contribute iu
the preparation of a national plan for management and optimal
utilization of Senegal's natural and human resources. This
plan (Le Plan d'Auénagement du Territoire - PNAT) is being
prepared by the Goverument of Senepal with nulti-donor

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

1.4, Project Purpose
The project has three purpoacs:

(a) to provide baseline rcsource wmaps and interpretations
for developunent potential that are required by the GOS
to preparc a coherent and balanced development plan for

optimal utilization of available ucsouices;

(b) to transfer technolopgy and develop an appreciation and
operational capaLlility by GOS rce¢source scientists and
managers for the use and application of remote sensing

ag a tool for recource assessment and wahagement; and

(c) to fnitiate a pilot institution-buflding effort to
fdontify and arcens long-term institutional nceds for
Senegal for remote seneing and photo interpretation
capabilitien,



2. REVIEVW OF PROJLCT INPULS

The project inputs provided by USAID are Technical Assistance,
Training, Commodities, and Opcrating Support for DAT,

The project inputs provided by GOS include PernonnelJOffice

Space and Other Support,

Each of the inputs is reviewed belov in terms of timeliness,

appropriatencss and adequacy.

2.1, USAID Tuputs

2.1.1, Technical Aseistance

The technical assistance input of tﬁc project is provided
by the Kemote Sensing Institute (R51) of South Dakoia State
University under the terns of a cost-reimbursenent type
contract with USA1D. This contract went into cffect on
January 15, 1981%.

Lonp Term Technicians., 1In accordance with the project paper,
RST assigned two long-term technicians to tho project. Each
for 36 pcrron months (pn):

(1) Soil Scientist/Tcamleader = Dr. F. K. Hilwig,
Pebruary 20, 198% to prosent,

(2) !coloailtlnhvlroumunlalist.- Mr. G. Tappan,
March 2, 1982 to presont.



The asaignment of this staff was timely, their qualifications
arc adequate, and GOS aund USAID approval was obtained prior
to their assignment, RSI assigned a third long-term (19 pm)

technician to the project in June 1983:

(3) Gcomorphologist/Tecamleader = Mr, A, Stancioff.

At the saue time, Mr., Hilwipg's assipnnent was limited to
soil scicntist, and the duration of his assignment was
reduced from 36 to 24 prm. The level of ceffort of long-term
tcchnicians was thus incrcased from 72 to 79 pm. This
change in ltong~-terw technical assistance was agreed upon by
PSI and USAID in Countract Awendueut H°, 3, effceective May 18,
1983. The cvaluation team found no written agrcecement
between USAID and GGS concerning this change, as required

by Crant Agreement Article 2.1,

On Juiy 23, 1983 BSJ requested USAID to agein change the

assignnent of long-tern technicians as follova:
(1) Soil Scientist, F. Hilwig, reduced from 24 to 22 pm.

(2) 8So0il Scientist, K. Dalsted, added for 9 pm, 5 pm on
site, 4 pm at RS1.

Av thirs tine the KST request has not been approved by GOS
or USAID.

Consultants. According to the Project Paper (PP) RSI wan to
provide 12 person-uouths of consultants services in apronomy/
land-urc, hydrology, geoloypy, enpgincering, forestry, ecolopy,
ete.  In the RST coutract soue other disciplines are also

mentloned suel as hydropeoloiy, remote pgensing, range manage=

ment. A rpeciflc weope of vork for cach consultant was to
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be defined by RSI, Three technical consultants have been

agsigned to the projecct by RSI as follows:
Mr. G.K., Eulert, Ecologist, from Sept. 20 to Oct. 12, 1982

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

Ms. M. De Vrica.'lnfbrmntiqn Specialise, from July 13 to 31, 1983,
The assigument of this staff was veasonably in time, their
qualifications are adequate and the neccssary approvals were
obtained from GOS5 and USAID prior to their assignment., Dr.
Vestin devoted 2 wecks of his time to a Project Seminar,

Per Contract Anendment N°. 3, cffective May B, 1983, RSI

and USAID agreed to reduce the number of person~months for
short term counsultarts from 10 to 2 (presumably mcant was
frou 12 to 2). This, in effecct, mecans that no further short
term consultants will be assigned to the projeet. The
evaluation rcam found no written apgrcement between USAIL and

COS concerning this change.

RST None=-0ffice Support. According to the PP, RSI was to

proevide 30 pn (p. 142, or 27 pn (Logical Framework) of homne

officce support, as fellows:

(1) principal investigator 9 pm
(2) tcchnical assistant 12 pn
(3)° seccretary 6 pn

The RSI Contract gives an estimated level of effort in the

home office of 38 pm professional and 40 pm non-professjional,

Per October 39, 1963, RSL has provided a total of:

17 pu professional time, aboul 20 pm venaining,
’

37 pm aon=professional rime, about 3 pm remaining.



Practically all planned non-professional time has thus been
used. '

Equipment. Materials purchased and shipped by RSI are
primarily remote sensing products.,

Planned Rewote Sensing Inputs for the project include Landsat
Multispectral Scanner (MSS) Imagery, both étandard and
digitally.proccsscd’Landsat Return Beam Vidicon (RBV) Inagery,
and the acrial photography used to cover the semi-detailed
sites,

As stated in the contract, lLandsat (MSS) imagery, (standard
or bulk process) covering the entire country has been
obtained for different seasons and different years.

The Contract also specifies orderiug onc set of digitally
enhanced geonctrically corrected, color images at a scale

of 1:500,000. This is were ordered from Larth Satellite
Corporation in Washington, D.C., and arrived December 6, 1983,
These are to be the basc images for the 1:500,000 nwaps.

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 white "bands" representing
the green, red and ncar infrared wavelcngthes that are

. combined to form the color jmage. Thesc images have been
produced by the EROS Dats Center in what is generally known
a8 a standard false color proceép. and in an improved proccss
know as EDIPS thac begun in February 1979, Image ecales are
at 1:1,000,000; 1:500,000; and 1:250,000 in color and black
and white.



The 1:250,000 imagery, used as the initial wapping base,has

the most scasonal and yearly copics of cach image.

The 1:500,000 digitally processcd images are quite costly,
but the: can be interprcted more casily, and because of their
correctud image geometry, they can be bectter Ffit to cxisting
stablc-base map projections. It would have been useful to
have had this imagery at an ecarlicr date.

153
The RBV images covering the projcct area are at a
scalc of 1:250,000, The RBV Bystem consists of television-
like cameras that produce images of higher resolution (30
meters) than the MSS systcm§80 meter resolution., This
lhngcry is often used to supplement the M$S interpretation,
and both the RDV and MSS at a scale of 1:250,000 were used

for the resource interpretation and mapping.

Aerial Photopraphy., Acrial photography at a scale of

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

mapped in detail, Recently flown aerial photography of the
S8ecnegal and Gambia River Bacins is lecated at Organization

de Misc en Valeur du Fleuve Senegal (OMVS), but it has not
been relcas-d to RSI, The evaluation tcam understands that
the photography can be uced only at the OMVS office. This
photography can also be ordered through Scrvice Topographique.

8ince October t, 1983 acrial photos for 13 of 28 nreas
(selccted by RSI) is available. Yurther acquisnitious were
avaiting replenishment of fundn nt that time.

Maps. ,The RST staff has collccted and used the ICN and Joint
Opcration Topographic Maps, plus a wide range of sgsoils



vegetation, geological, peomorphological, and land use maps
ot different scales and printed by different agencies -
including the map series preparcd by the United Nations
project for DAT. They are contiuuing to build a reference
library at the RSI office.

RSI In-Country Support .consists of such varied inputs to the
projecct 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 ctaff, RSI did not
provide adequate administrative support staff to the project
at an ecarly stage, this was corrected to somc extent after
one yecar. Drivers werc hired as planned, local maps and
documentation vas procured as needed., Plans for soil testiag
and aircraft charter are currently being finalized,
Translation services have been arranged for vith Mrs., E.
Hulten,

The rcevolving fund nmaintained by RSI in Dokar to fund the

above services proved to be inadequate on two occasions in

1983. This cauncd some ' dclay in project work,
This local

fund appcars to concinue to be inadeqpate. (See Progrcess

Report, Scpt. 1983). The lack of an administrative assistant

in the RSI support staf{ resulted in unnccensary loss of

technical time for the two techniclans, cstimated from 2 =~

4 months,



2,1.,2, Training

The training finput of the project requires US trnining (for
two persons) and training of four Scunegalesc staff, provided
by USAID at the Centre Regional de Teledetection (CRTO),
Ouagadougou, to be providcd by USAID, On-the-job training
of 15 persons and training seminars for 80 persons were to
be provided by RSI. RSI wvas to assist the COS iu definiug

the type of training nceded,

USAID arranged for training in the US of Mr., A.X,., Cissc,
Remote Scnsing Specialist., Mr., Cisse is scheduled to recefved

6 months of training.

Arrangcments are being made for US training of & second

Sencgalese technician,

The USAID arrvanped training at CRTO-Ouagadougou was for two
DAY staff members, Mr, K. Diatta and Mr. L. Ndiaye. This
basic training course in remote scnsing took place from
March 20 to Junc 18, 1982, Similar training of two other
candidates was dclayed (Annual Report, 1982, p. 41),.

In view of the fact that only a very limited member of
Scnegalese counterpart staff (3 out of 15) is involved in
project work (Sce 3.2.1.) thec on-the-job training component
fs very limited.

RSI han offercd one trajning seminar. Twenty three ntudents,
in two groups, received one week of introductory remote
lensinn training in mid 1983, A sccond seminar started
December 12, 1983,



2.1.3, Commodities
Commodities such as vehicles, remote sensing equipment,
drafting cquipnent, office and houselold furniture have
wostly been acquired by USAID, partly based on advice provided
by KSI. Some delays were encountered, Thesc seem to be
normal and have not impacted project progress in any major

way.

2.1.4, Opcrating Support for DAT

USAID provides dircet support to DAY to finance such
expenditurcs as per diem, lahor, training and currently the
leasing of office spacce, lio particular problems have been

encounterced. Support is adequate.

2,2, GOS Inputs
2.2.1. Pecrsonmnel

Figure t gives an overview of COS personnecl inputs as indicated
in the Pruject Paper, as actually provided by GOS, and as

- engaged in piroject operations.

DAT personnecl were assigned to the project in sufficient
number, but somewhat late. WHot all wuvailable DAT staff was
engaged in the project operations, 1In fact, RSI hired a

‘draftsman to help in map production,
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Personnel of user agencies can be assigned to the project
&t the specific request by DAT to the user agencies. Two
staffmembers have so far been assigned. A pedologist, Ms.
Ba was just assipned. RSI has recently submitted requests
to GOS for assigunment of an agronomist, hydrologist/hydro-

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

National Rcuote Sensing Center (NRSC) was to provide the
project with 5 stalimcmbers for a total of 12 months each
during the 3 year period., Apparently this stoff was nomi-
nated by the University of Dakar (NKRSC does not exist), but
their services have hardly becn used because of organizational

and contractual problemns.

2.2.2, Office Space

Substantial office space is required to house the project,
The project involves the inputs of up to 17 Sencgalese
techinicians, 2 long-tern and 12 short-term RSI technicians,
support staff, and visitors from user agencics. And like
a1l mapping project it requires extensive space for the

production and use of maps.

Such working spacc was ﬁcvcr available at DAT. The space
was not available at DAT during the design phasc of this
project when it was concluded that the GOS would make 5
offices and 2 labs available to the project (quantities not

specified in the Grant Agrccement).,

Becausg of lack of adequate space, the project moved offices
tvice in its first 1 1/2 years of exintence. 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 vhis purpoese 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 offlece space. An
estimated 4-6 person-months of RSI technical time was

probably lost duce to this situation,

2.3. Summary

INFUTS PROVIDED AS PLANNED AS OF THIS LVALUATION ARE:

1. Assignment of two long=-term RSI staff.

2. Assignnent of RSI Technical Consultants for three out of
12 wonths.,

3. RST houe office acquisition of Landsat imagery (in pare,
quite late) and maps.,

4. US and CPT-Ouagadougeu training.

5. On-the-jobL training, in part only.

6. Mont ficld and office equipment,

7. Assignment of COS pernonnel, to rome extent only,

8. Trainiug Seminarc,



INPUTS THAT WERL NOT Ot WILL NOT_BE PROVIDED AS PLANKED:

3.

3.
6.

Continuous RST field management was not provided hut
long-tern staff will be incrcased,

Miuncour of twelve persou month of RSI Technical
Consultuntﬁ.will no longer be provided,

Adcquato local adiministrative and financial support to

'RSI ficldsntaff.,

On-the=job training of counterpart staff,
Nunher of counterpart staff,
Adequate vorking space for the first Lalf of the project's

duration was not provided,

Even though nany inputs have been provided in a tincly

fashion ({.e. immcediate assignuent of RST staff after

contract signature) other factors have causcd a general dolay

in project opcrations such as a 6 wonth dclay in authorization of
USAID/RSI comtract,



3+ REYILW O PROJICT ACTIVITIES AND PROGRESS

The profect hus two najor outputa:
. the production aof maps for PNAT,
2. the traiuing of gos personnel,

Project activitics were dosigned to amphasize tachnologpy
tranafer, trafnir; and fusticuetion building. Belowv, projecct
actlvitice and progress tovard objectives are revicved for
each of these tvo major outputs,

RSI vos remponsible for the prepavation of an Operational
Plan in cooperation with pat by lato June 1982, Thie plan
vas to apecify the majurl, for fuplenenting the activities
under the RSI contrace, (us1 Contract, Clause F). Since no
such plan was found to cxlnt the evaluation teanm has reviewed
project progress in Heght of the projece activities and the
fmplencatation plan eutlined in the Project Paper (pages 11
and 32, respectively) and §n the Log Framevord {n Annex A

of the I'ioject Paper, taking into account the RSI Gcope of
Work (RS) Contvact, Clause €) and project prograss reports,
and annual plane ape Prepared by nsy,

Yobo Map Protuction tor puay
The kind and nunticr af ®ips to he prepared by the project for

PNATY according te the pp Lo framevark and the Grant Agreement
arel

- erey

LY Vord«Minslng 1u Toxt,



= 6 general photomaps prepared from Landsat and other

rsmotcly sensed data at a scoale of 1:500,000 or larger;
(.:.. ot smaller”, in Crant Agrocment),

= 13 thenatic photoemaps at a scale of 1:500,000 concerning
sojla, vepctatlon, ltand capabilivy and use, topographical

and geolopgica)l atructures;

= Admproved specific arca naps prepared using the general

and thenatic maps (approximatcly 5 per yoar),

The kind of finul theanatic maps at 1:500,000 as specificd in
the RS1 contract (Clause 1) differe to some extent from those
listed in the project paper. A cowparison §is made in Flgure 2,
The number of rops §8 nore apecifically defined in KS1

propress reports,
Map production vas to be carricd ouvt in threc stepst

= a) prelivivory -aps, at 1:500,000
= b) sample arcas, at 1:50,000

= ¢) final naps, at 1:500,000

Bub. a) becaure of the urgent reed of the PNAT for informa=
tion on fenepal's natural resources, preliuinary
Eaps vere to be prepared as o (lent sgtinate of the
sol) ant land potentiale, these maps were to be
ensentially taced an tenzpnral analysia of Landsat
Images at a peale of llLOU,GOO’cxlstlnn reference
mapa, acrlal geconnalssance fliphts and very
Vimited ground tiuthing, The inftia) wap sulmisclon
vas to occur 12 monthe after the start of projoct.
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Sub,

b)

The evaluation tecam assumes that
these preliminary maps are the same as the 6 general

photomaps mentioned above.

In a joint AID/GOS/RSI neeting of November 24, 1982,
the GOS project direcctor stated thau in view of the
delays of the precseut project, PNAT had already

wade its own preliminary naps but that the project

should gpo ahead and make preliminary maps ac planned.

Ve quote from the minutes of this meating: “Abordant
le probline des cartes prélininaires et répondant

en mému tenps 4 une question de Mousieur larns,
Monsfcur Thiam a indiqué que, conpte tenu du retard
apportdé 1 1'¢lakoration de ces cartes, le Plan
Pationa) d'Auéunopement du Territoire a fait ses
propres cartes préliminaires, car a-t-il dit, au
mois de dicenbre 1962, les premicrs résultate provi-
goires dojvent &tre présentls au Couvernement, le
ropport final lu P.N.A.T. Gtant privu pour juin 1985.
Main ccla ne doit pas enpéeler le VProjet de faire

les cartes prélicinaires telles que prévues”,

So far, no prelininary wap at 1:500,0600 vas nade by the
project, '
After thias, approvimately 12" hlocks of aerial
photograplts covering selected sanple arenn at scale
1:50,000 wvere to he analyzed for preparation of the
final naps at 1:500,000,

An approximate indication of the Jocation of Ltuese

ganple arcan vas Indicated in the RGLD contract
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Sub,

c)
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(Clause €4)., The field vork in the sample aveas
was to include soil, vegetation and land-usa

observationus ayd sampling.

Sample area mapping wvas done to some extent, It is
our understanding that RST is currently concentra-
ting c¢ffurts oun as many as 28 stud; areas selected
for geological mapping, hydrolopgical mapping, soils
mapping or vepctation/land-use mapping., This is a
considerable deviation from the integrated soils,
vegetaticn and land-use work planred for the 12

sample arcas.

The preparation of the final physiographic-soil and
vegetation/land-use maps at 1:500,000 (presumbly

the 15 thematic photomaps) was to be done by means
of extrapolation of the field and acrial plhotograph
obegervotions and laboratory results. Additional
aircraft observations were to be conduected to assure
map accuracy., Laad potential evaluations and
suitability ratings for specific uses were than to
be executed and interpretive maps were to be made
(Project Paper is eqsentially in line with .SI

Scope of Vork on this).

Mo final maps at 1:500,000 have been produced go
far, nor is this called for., The hind of maps to

be produced are listed in Pigure 2,



Instead of using this threc step approach (preliminary naps

at 500,000; key areas at 50,000; extrapolation and preparation
of final waps at 500,000) RSI chosc to map Scnegal's resources
at a scale of 1:250,000, basced on Landsat imagery of that
scale., Country-wide ficldwork was done based on an intensity
relation to that scale and supported by sclected, somevhat
nore intensive mapping of up to 28 sample avcas, using

serial photography.

This chauge in napping procedures docs not necessarily result
in more reliable maps and takes more time to accomplish

hecause of the extensive travel required. The resource

mapping has thus becen done at wmuch larger secale than stipulated
in the contract and inferrcd in projecct paper. The maps
produced by the vegetation, soils and geolopy team meabers

are valuable to Senegal's planning efforts, but we ferl that
ensuing image production, fiecld work and map production

exceeds and differs greatly from the efforts called for in

the contract.

There has becn sone question by RS1 staff veparding the validicy
of doing the initial mapping at a scale of 1:500,000. A
resource imnge intcrpreter can state the limits and accuracy
of the legend or napping units he wants to map at any scale,
As long as his mapping rationale can be followed and the
degree »f specificity - or geneiality of his wapping - is
;ccepthd among the project scientists and the planning
agency, then he hos fulfilled mapping requircuents. What
has apparently happened is that the concepts of the oripginal
decglgn team were not followed becaune none of the original
dellgn'tonm members participated at length on site dn
Senegal. It appeara that a numbor of fdens cxpressed in the
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warrative of the project paper, that wmay have impliced more
detailed mapping (but not required by the contract)y were
carried over futo the project work by the current staff.

Basic map scales in francophone West Africa arc 1:200,000
and 1:500,000 for topographic maps (IGN) and for many
pedologic, ccologic, geotopgic und other such maps. Although
ve realize the rationale for the nelection of the 250,000
scales for imagery and working maps., (largest scale imagery
cost-cffcctively produced at LEROS = Defense Mapping Agency
Maps available at same seale in Washington), it is still

an unfortunate choice. Tt wns not called for and it does
not help uscrs of these map products. For production of .
final project maps the 1:250,000 mape will be reduced to
the fiual ascale of 1:500,000,

Mapping recsulte at the scate of V:250,000 arce us follows:

Soila. DLy the end of 1983, fieldvworkat 1:250,000 is expocted
to be completed for about one third of the country: 74,000
Km2 in NV Senegal, covering lLandsat rcence Dakar, Diourbel,
Thics, and St. Louis, Baned on this work a tcntative legend
vas developed, Soil nanples were col'ected from sites for

laboratory analysie,

Landgat rncones covering the remaining two thirdsof the country
vere sent to ROT home offlco for solls luterprotatfon by

an RSI rofl sclentint for cubsequent (1984) verification in
Senegal. HNo sample arcas wcrae qappcd.



Vegetation., The vepetation maps ave preparced by interpreting
Landsat inmapcry, collecting fiecld data and incorporating
information from the literature and cexisting maps, The meathod
used to describe the vegetation in cach of the rapped units,
the Braun-Blanquet Systewm, estimates the relative abundance

of plant specics and those plants that are deuinant, co-
doninant and of varying degrees of lower abundance. The
importance of this is that Africans use virtually every plaunt
for purpozes vanping from firevoed and canstruction, to

hurman and livestock food, to nmedicines and

knoving these approxiuate plant distributions and densities
will give the resource plannecr an idea of what potential
resources exint in cach unit., The condition nf the cuvironment,
fts state of degradation and such ie also noted at cach eite,
This, corhined with the vegetatfon descriptions will ceveniually
give the planner an ideus of what couscrvation or resource
management neasures might have to he taken for purposes such

as sollr conscrvation, watershoed management and the like.

The vegetation napping belup done by RSI alro coubines plant
species, hoth woody and hesbaceous, that are now often

deccribed on different acts of existing maps.

Conbining woody aud hoerbaceous plants in one map ujit fulfills
onc of the objectives of vyeuonrce planning, to fntegrate
fnfcrmatfon {n order to wake it morc ‘easily uscable Ly the

planners.

The mininue mapping unit size of about I or 4 nquarc kilomators
often leads to nopping a large nurber of apall mapping units
that may lucorporate too puch mapping detall resulting in
additional rap production custs. The Information on thic maps
can bo peneralived and futiie fleld vork can proceed un a more

pencral luvﬁl.



The evaluation team understands that one half of the projcet
repion has been mapped at a scale of 1:250,000, The final
legend for the vegetation maps has not been produced, but

is being crcated as the meoppiug propresses.

Eight of the detailed area. have been mapped for vegetﬁtion
by iuterproting them from landsat imagery and mnking nore
detniled map units and ficld checks within the boundarics
of the specified arcas. Acrial photopraphy had not yet

arrvived while these sites vere being napped.

Surface liydrological Structurrs and Surface Geological

Structures, The contraect stipulates making surface hydrologica
structurc and surface geological structure maps. The maps
that are nov being wvade include a serics of peology maps
shouving geologic structures and mineral occurrences, and a
cecond series of maps showiug such information as existing
surface vater, fossil channcls, near surfacce vater and other
fndicators of surface or ground water., At present the
interpreter, who arrived in June and is scrving as project
wanager as vell, has collected a subctantial anount of
existing rcologic and hydrolopgic information from the various
rescarch and nervice agencies, and has begun tu interpret

the arca sliown on a landsat image fo: the water resources
topica, The nwaps in these series arc to be printed in black
lnd'whitc. Wo assunc there maps will Le produced in four
sheets lite the vegetation mops.

Land Capabiltity = Yand Suitahility Maps

No other mopping cfforts vere made,



3.2, Training of COS Personnel

The training of Scuegalese staff called for in the project
paper is as follows:

4 mid-level officiale trained at CRT-Ouagadougou in

vemote sensing interpretative proccedures.

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

sensing technology developnents,

~ 7 mappers trained in all phases of remote scnsing
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 prograns.

- Approximately 80 officials informecd of remote sensing
techniqucs and applications in seminars at the National
Remote Scnsing Center (NRSC).

The evaluation team understands that since 17 Scnegalese
counterpart staff were Lo bLec assigned to the project, no

nore Eﬁan that number could be trained. By not considering
the project director and his adminirtrative assistant 15 GOS
technical officials remain for training. All 15 persons

were to rccelive part-time on—thq-joh training, 7 of whom

would get full time on-the-job training, and 4, respectively
2, out,of |5 would pget formal training., 1In addition,

seminars were to reach out to ahout 80 officiala. Thin inter-
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pretation scems to be in line with the RS1 contract (Clause E)
which specifies on-the-job training respousibilitics in map
interpretation for 15.

At this tine, 2 mid-lcvel officials, have been trained in
Ovagadougou. These are cartographer L. N'Diaye and geographer
K. Diatta. After completion of his training Mr. L. N'Diaye
“has not beeun involved in project work. Mr, Diatta, after
completing lLis training program, worked with both RSI
staffmembers on soils and vegetation aspecct of project work,
Mr. Diatta departed for long~-term training to France in
Dccember 1983,

Mr. Diatta vas valuable to the project as an intcgtator of
information because his background in physical and Edmnn
geography, his training i1 reuote sensing and his personal
knowledge of Senegal's total rusource necds. Mr. Diatta,
however has gone to Toulouse for at lcast ten months leaving
a4 gap in the integration capability when it is beginning to
be most neecded,

Hr. Diatta's going to Toulouse raises a another problem.
Counterparts in Senepal benefit nore, in pay and position,
from French training than from U.S., short-term training.
This causes them to secck training in France rather than the
U.5. . In additicn, counterparts are almost all trained in
technology then return to management positions because they
arc the few who are nupﬁosed to be able to do it, and because
ft is where they advance most in.their society., But few key
counterparts are given training in how a project, with all
of its 'fiscal, logistical, aduinistrative and leadership
problems, i: managed. And often expatriates will not spend



time going aver the managerial aspccts of projects because
they don't have the tiwe or have concentrated on techunology

tranafer,

One scnior-offjcial, Mr.-A. K. Ciss&, in currently rcceiving
training in the US, at RSI in Brookings. Mr. Cissé&'s
training focusses on data processing and geographic

information systems.

On~the-job troining, whether part-time or long~term, has not

been as effcctive as planned for a number of reasons,

Counterparts were "squeezed" into the expatriates program

of trying to gpct the project management, mapping, training,
and institution building done in developing country work
circuwstances. HNot all the counterparts provided had the
specific training, for example in pecology, pcdology, to
vreccive direct counterpart instruction from the project
pedologist and geologist. Pressed for time these people
belicved that they should work together with the counterpart
as well as possible, but they are hindered by the realization
that the counterparts would not remain in the capacity of

geolopgists or pedologists per sec.

Two GOS staffmembers received on-the job training, Mr. K.
Plateta (sce alove) and Nr, Bodian,

A. Bodian, GO5 (Eaux et Forits) botanist has worked with
RSI's Gray Tappan on the vcgetation mapping. Me has provided
valuable informatjon used in the mapping, and he is being
trained in image and photo interprctation as well as fleld

methods used in thin type of mapping.



At the same time the requirement for RSI to train 15 Sencgulese
staff included training of the 5 Universitj staff wmembers,
However in the agreement between DAT auvd the Univcrsity)

the University staff is to give training to DAT staff,
University staff was not supposed to receive it. This

misunderstanding affected the on-~the=job training program,

One seminar has thus far contribured to inform 23 officials

of remote sensing techniques, a second scminar started December’ 12

1983,

3.3, Suumary
The map production for PNAT is behind schedule due to many
different rcasons such as lack of workspace, lopgistic and
administrative problems and inadequate staffing. Most work
done has been on soils and vegetation mapping, all other
mapping efforts arec in a very carly stage or have not bepun

(land-use, land capability, geolegy).

Formal training vas done for half (3 out of 6) thec GOS
personncl planned. This training has bLenefitted project work

to only a very linmited extent.,

On-the~job training has been limited, essentially involving
‘2 pergons (Diatta, Bodian), one of whow has now left the

project.,

In addition to this, communications among AID, €05, and RSI
project staff appear to be less than adequate., Perconal
communications in a projeet arc not normally considered In

project iunput/output relationships and are taken for granted,

1



but integrated vesource inventories of the type with which
this project is concerned requive fntegrated thinking and

thus optimal communications,
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A, REVIER OF PUOJECT ORIFCTIVER

.....

The project objectives, goal and purposes, as deflucd in tha

project paper, ave stated above in pection 1.3, and 1.4,

In asncssing thoese obfectives for continued approprlatencsa,
feaslbility aud redative prlority for accomplluhmcul,n nore
fundamental question necdn to be anuvered first, Vere
the roal and purpeses and the mecans for the accouplinhmont

of this project ever appropriate ond feasihlef

4,1, l'__r.‘(’:jf!:'!__k'xirnn: or

The three projoct purporer eesentially try to focus on the
weeds of tvo differvnt GOS orpanizatfone: the Katlonal
Remote Sewslng Conter, precurably at the University of Dakar,
and the Dircction d'Andnagerent du Territolre (DAT).

This notion {s reflected In cany statements througlout the
project paper and eculminztes in the requivement for a service
agricement hetveen DAT and the Unlversity of Dakar, This is

a conditinn precedent to dlaburcenent of USAID funds,

Hovavec}ln dolng so,tva subatantially different fsgues were
confured In project deslpni

o TYerlhmlcal aswlutance directed tovard Inetitutionsl develop=
#ont of a (natlenal) rexote weneing center at the
Untverslty of Dakar,



2. Technical asclstance divected tovard the development of
a natioenel]l lond-use plan it striet tine tchedules) ard
slrnultancous Inetitutional development of the G0S agency
concerncd with thie = the Di}rctiun de 1'Auénagement du

Teyritcire,

Fach of thene tvo objectives are very valld objectives to
pursue,but each oi the tvo requirer a totally different
approach. For the developrent of o Lepote Seusing Center the
vequlvezente dp terrs of persouncl, equipnent, time lieits
etcotera, arc totally different trvon those tor the developneat
of the natienal land~use plen, Apaln both furuce are vell
vorth belng coneldered In UCATID projeey propranming for

Benepal, but a very differcnt approach §a necded In cach cawnc.

A dual oy trlple project purpose is difficult to d,al vith
under the best of circunstances, but Jf the tvo purposcs are
only vaguely related than the tauk beconmen practically
Impossible. 10 I certalnly unrealletic to expect that ft
can be accenmplliehed by a 2 willion dodlar project uhich
allovi for only tvo long=tern expatriate staff. In addition,
s mid 1963 deadline sct for conpletion of projeet vork setes

the stape for unsurnountable problens and pressures.
|}

In other worde, the profecte purposes,as states are approprlate
for tvo projects to afm for, The project ovaluation team

belleves that 11 §s not fracible for one project to do both,
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A2, Yroject Geal
If the purposce of a project cannet he wet, then obvioualy

no contribution cun be made to the project goal,

Iaterestingly, though, in this project the project goal =~
the preparation ¢f a natienal plan for Sencpal - has alroady

supposedly bueen met independant of Lhe project,

The folloving baseline rvesource mapn were provided to DAY by

tho parallel UN projectas

1. FEcologic = Geecpraphle Fuvironments;

2. land-lce;

Jd. Infraastructure;

&, VPopulntion;

8. Davelapment Zoniugy

Plus some 15 additfanal draft naps,

A prelivminary land-use plan l6 now cenpletad by DAT for
subnlspion to the respective Sencgalese povernment apencies
concerned, It ls expected that this plan In Ite (fnal form
will be ready “y June 198% to serve an a bagla for the 7th
h=year plan fou Sencpal, (1906-1990), Strictly speaking
therefore: If the poal) wae reached by €G0S even without this

project's outputs then there Ie no reason to nake any nore
efforta,
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The above analysis of project objectives shows that the
profect poal and purporces are fll-defined and may help explain
goawe of the confusion found to exist among expatriate and
local project stati, The vend needs of Senegal in vemote
sencing and land planning techniques still exist and have

hordly been addressed.

Kuwervous diszussions with (038 officials lead the evaluation
tean to Lelicve that US technical assistance could play a

najor role in further developaent (strenpthening) of:
le & GO5 renote sensing facility, and

2. a G0S land-usc planndng capablility,

4.3, 605 Rencte Toneine Tacility
Overall coordinaticon of Sencegal's renote sensiug acLivities
is handled by the Mdinistire de la Recherche Scicentifique et
Yechulque (Dir. de 1'lnnovation et du Progrée Teclnologique).
Kemote Senring techniques are currently used and/or developed
fu sclentific and applied rescarch at the University of
Dakyr. in occanograplic and neteorolopgical inntitvtions and
as part of this AID project. No final decisions have been
taken by €05 with regard to the quectior as to how all the
varlodn sctivitiens can bhest be coordinated or how a4 central
renmote genslng facllity could stimulate the use of remote
senning techniquen, Different porailbilitics are being

conaldered, auch anws
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a, a new national remote seusing center,

b, 4 new vewmote sensing institute at the Univercity of
Dakar,

€. eunlarging the revote sensing unit at the Geography

Deparvtneut of the Univercity of Dakar

d. enlarging air photopgraphy facilities at Service Clopra-
R < & O & J' g

phique Natienal,

An effective 1emote scusing ccuter can be established with

a ninimuw of cquipneat if it is correctly orgaunined and
etaffed., lMany scicurists aud planners vho ~eck remote
gensing infovmation already knov a great deal alhout their

own subjccts, and how to use naps aerial photos and field
methods, What they basically need is sone understanding of
what can be seen on landaat, hov often their area has
been coverced by Land;ub and what they can expect from future
remote sensing systems, A well orpanized center will have
landsat inap:ry, aecrial photos and waps indexed so that
people can quickly find an {wage, locate their arca of
fnterest on it, locate different scales of aerial photopraphs
and different seales and types of maps of that same location,
and find litcrature deecribing that arca or that will help
them find rolutions to their problemst RS1's office in
beginning to develop this systew as their project progresses,
As knovwledge of the work is disseninated among various
apcuncies and other projects, nmore people vigit thelr project
providing nore {deas or fecdback on uvhat their needs mipht
rcquirf in furtner organjzation of the center. Lventually,

vhat {nforcation haz been preduced can beo phased back futo
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another organization,such as DAT or the University, The
University might maintain responsibility for the purely
academic end of remote sensing. The service ecrientation of \

such a ceutcer should also be takenm into consideration.

It is expected that the facilities of such a center ave cpen
for usc by 2ll other GOS agencies., 7The evaluation team
fcels that development of a new institute for this purposec
is vot appropriate. The existing GOS structure will easily
allew for cxpansion of an existing organization to handle

the national remote sensing training and research needs.
The project has begun to estublish linkages with cther remote

sensing centers by sending counterparts to CRT0O-Ouagadougou,
Toulouse, and RST South Dakota.

4.4, A GOS Land-Use Pinnning Capability

The GOS agency charged with land-use planning is the Direction
d'Auénagenment du Territoire. Its’mandatc and vork progran

are bricfly outlined in Section ).t of this report. The
organizational structure of DAT is shown in Figure 3. Thin
existing organization is essentially production oriented:
plan., maps and reports nced to be produced within a given

timeframe,

The immediate objective of DAT is the development of a national
land-use plan. 1In the years to come this initial first plan
nust be uvpdated, amended, approved and cheeked for continued

validi€y, DAT further wishes to provide much stronger plan-
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ning iupucs to such incernational organivations as QMVS and
OMVG which primarily decal with land~use planning and imple-

meutation on a rive baein basis.

In the ycara to come DAY will develop larger ccale maps for
use in nore detaided land-use planning of sub-regions of
Sencgal., '

DAT thercefore has a key function in Senegnl's development

and its importance cannot be over cmphasized. At this time
DAT lncké sufficient technically conpetent resource manageras,
land-ucc planners and sinilar staff, and it lacks the tools
and cquipment to effectively carry out ite functions in the

long~tern. DAY wishes to atrengthen itr planning copabilitics.

4.5. Anpropriatencss of Using a_Computer Programmed

Ceopviphic Information System (61S) for land-Use

Planning in Senepal,

A GIS usen conmputer tcchnology to:

). Enter into a computer the spatial information shown on
maps or acen on fmages and acrial photographa so that
thia information can he "stored” or referred to by its
geographic coordinates,

2.. Assiyn values, called "attributes™, to map information
that §a contained in a unft, asveh an the aren of a mapped
vnit, the length of a road, type of village, otc.



' inforuntion shown on different maps, for cxample

3. "Merge'
werging a soils map with a forcst type map to devive a

wap chowing forest types associated with soil types,

4. Change cxisting information to more usuable forms, for
example, changing topographic contoure into specific
slope classes so that planners can decide vhat type land
UBe Or protcective measurcs might be appropriate for

‘variouc regions with differont degrees of slope classes,

5. Looking at rclationships between different types of
fnformation, such as physical and iufrastructural
information. For instance, finding the distance frem a
village to the ncarest unexploited soils unitc with a

certain level of agricultural potential,

6. Ccomparing information gathered at different times (tempore
sequence), such as comparing the change in area of forest

vnite napped between 1950 and 1980,

The G1S can also cnter fnfornation from graphs, statistics

and other sources In order to use ft with information taken
from maps and images. GIS i{nformation can be produced in

the form of maps, charts, writtcn on paper, thown on a cathode
ray tube (CRT).

Thus, a GI5 allowe resource scientiats to more effcetively
display and analyrc resource information that might often be
quite abstract and would be Jdifficult to do using convential
“manual” mcthodn., These nystemn are obviously of significant
value €0 developing country resource planners where the
Information entored is usually shown as land capability
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potential for agriculturc, forestry, rangelanu, water resources,
and the location of these resources in relation to citics,
villages, roads and other infrastructural or cconomic clements

in the country.

Ceographic information systems require a substantial amount
of computcr and other data processing cquipment, and
considcrable "data entry capability" in the personucl who
operate them. The purpose for which a GIS is to be used
needs to bz carefully detcrmined and hias to be planned in
terms of a long-term investiwent. The information entered
into the system has to be carefully formattdd and edited.

In general, however, it is believed that the initial time,
equipment and manpover costs are made up as the systen

becomes operational,

Inputs to a GIS already cxist in Senegal through RSI and GOS
scientint and technicians trained in remote seusing, vegetation,
analysis, land-use, soil science, and geology and cortography,

and other disciplines,

One Scncgalese counterpart with computer science skills is at
RS1 for 6 months training in GIS, Direct hire Scnegalese
provide capabilitics in pedology and cartography, but they
vill probably lcave at the c¢nd of the project. University

of Dakar counterpartc with abilities in rcmote sensing and
other dircipliner have becen 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 in South Dakota who can operate their Area
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Resource Analysis System (AREAS), and the equipment with

which to cute. {afosaation,

The projcct has basc maps, literature and other inputs that
can be used as input to @ GIS. They also have interpretation
and mapping equipment, and vehicules and ficld equipment for
any ficld verification that may be necessary. The University
of Dakar. has map and equipment resources, thet can be used

if the proper liaison can be established between DAT and
University of Dakar. Other agencies and United Nations
projccts have maps and literature and their own information

systems that could be incorporated into & G1S.

The evaluators belicve that a GIS would be a valuable resource
assessmcut tool to have in Senegal. They are, however,
concerned about two things. 1) They are not sure yet of

what the final products are going to be and what the
capability or suitability maps will bLe in terms of what DAT
wvants or Scncgal nceds as related to agriculture, rangeland
and forecuiuy development.1/2) They are not sure the
counterparits RSI staff can really be produced and commited

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

the RSI project.

It will be difficult to phase in a G1S sysiem until specitic
resource analysis aud inestitution buildine goals are detcrm'ned,
counterpart availa {lity staff operational questions arc

answered, and space allocation is assured.

1/ &SI lhas propuscd a pilot GIS projact for the Peanut Basin,
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5. RECOMMENDATIONS

In view of the current otate of project affairs as discussed
in the previous scccions of this reportyand in view of GOS
expectations raised by this project, a nurber of recommenda=-

tions are wade.

These recommendations concern first of all actions te bLe
taken vis-a-vis GOS's remote sensing and land-use planning
needs. Sccondly, vccommendations deal with wodificatious
in projecct activitics., “Thesc proposcd modifications are
intended to ¢nsure that projcct results will meet some of
the ncedn of GOS.

5.1. Reoote Scnsing

The University of Dakar's Geography Dcpartmcntttxpcctcd to
bolater its Remote Sensing capabilities through the project.
In view of the high priority mapping requirements of DAT,
and duc to the current contractual obligations betwecen USAID
and DAY, the Geography Department understands that RSI staff

vill have litetle or no time to work with Dakar University.

It is our opinion that the Geography Department could greatly
benefit from teehnical and naterial support provided by an
Amcrican University, espeecially in such a ficld as Remote
Sensing in which several US Universities have extensive
expericnce. The Geography nepariment han apain expreascd

this desire for closc collaboration with a Us, University,
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and in particular with RSI. The expericnce of the current
project shows that this cannot be accomplished through
conplicated contractual arrangements with another GOS

rovernment agency.,
4

We recommeund that USAID consider the possibility to have RSI
provide services dircctly to the Geography anurtﬁcnt to
enhance its Remote Sensing capabilities. In institutional
terns this could mean that first the Remote Sensing laboratory
at the Universicy be developed into an effective training and
rescarch unit usinpg RSI expericnce in this ficld. This
development could lead to the establishment of a Remote
Senuing Institute or Center at the University of Dakar, with

full image processiug and cales facilities for local neceds.

In view of the fact that CRTO-Ovagadougou is currently
continuing to develop image processing facilities, a carcful
analysis would be needed to determine the cost of developiug

a similar facility in Scnegal versus the expected demand,

1f the GOS so wishes, this University Center could im the
longer term be developed into a National Remote Sensing

Center.

The direct collaboration between RSI and the University
provides the best necans for effective transfer of Remote
Sensing technology and at the same it would provide ideal
means to transfer RG1 managerial and organizational capabili-
tics in opcrating a Remote Scuring Center to an African

University,
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RECOMMENDATION 1

It is therefore recommended that USALD investigate the
poseibility to fund direct collaboration between the

University of Dakar and RSI.

RECONNENDATTON 2

It is further reconmended that RSI ficld or home office ntaff,
or an outside advisory tearm, determine together with the

University of Dakar,the needs of the University in its

J
Rerote Sensing rescarch and traeining activitics in terms of

wanpower and equipncut,

5.2. Land-Use Flauning

The needs of DAT (Dircction d'Auénagenent du Territoire) go
vell beyond the preparation of a set of natural resource
maps at scale 1:500,000. As perceived by DAT these nceds
include substantial institutional development which would
allow for cffective planning, once a set of basjic maps is

prepared.,

Map production and planning cfforts now require the {nputs

of other GOS agencics and/or of technical asnistance from
outside. For DAT to be able to cutablish its resource
informacion base, carry out mapping and planning tasks, it
needs a nultidisciplinary staff of human and natural recgource

speciafistn that arc able to focus on integr.ated resoutrce
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planning.  Such a staff requires adequate vork space and

the facitities to carry ovt thelr tash. Essential facilitios
vould be a resource Information data base, wap production
facilities (Cartupraphy bepartuent), report production
facilitics, and possibly a GIS to process and acvess a vidao

vange of data necessary for Senepal's Jand-uuse planning,
I [

As regavds Land-Uwse Planning maps, the ruview tecam is not
sure whether, at this staje of the project, there is an
agrecment between RS1 = DAT people as to what the maps and
fnfornation arc to be preparcd in rvrelation to cach othera®
goals, 1That is, vo perecive gubstantial emphasis by WSl on
producing agricultural capabilitics naps of several types,

but only 1ip aurviruﬁfor rxurqﬂ()touard foreatry and vangeland
capability assceunent din the overall country context, and

in the context of the maps already producced for DAT by the

Uk,

RECOMMINDATION 3

1t is therefore recomnended that USAID determinos the
feanfbility of providing leng~term institutional support to
DAT in order to wesict the GUS fn allocating its natural
resources Judiciously aronpg varjous agricultural options and
set prioyitiee for attafnling propouvd'dovolopuont objectivasg,

RECOMMEEDATION 4

e e

It 48 further reconmended that RS1 flold or howe offfco stalf,
or an outeide advirory tean, datevuine toputher with DAF the



needs of Q08 §n land/vater resource planning for national

and replonal development n terms of manpower and equipment.

3:3. On-Godny rroject Activitien
‘Specific teconaendations to re-orient on-going project
activities depend to a large extent on USAID's loug=tery
policy vith repgard (o renote sensing and land-uge pPlanning
In Senegal.  The recounendations tor adjusetnent in project
activitics presented here thould thercfore be considered

as Inteyin solutions,

RECOMMEND AT TON §

It is recoumended that the RST staffing arrangements currently
In effect (no further short time consultants) and those
propoced bhe elarifice to DAT, and that DAT clarify GoOS'
position regavding counterpart staff,

RECOMMERDATION §
It s recourended that map outputs of tho project be curtailed
fin vicw of the limitations of funda/tine and of Senegalerc
counterpart utaff to about four sets of & maps at acale
11500,000. A gof)s nap ,a vegoetation map and land capabilicy
®map should he produced ap a winimum in viev of the work done
alrendy., In view of the 132%0,000 country-wide mapping

approach ,uncd by Kslllhn necd for sanple arca detailed

purveye in redoced, Concideration should be civen to elininate
furthor vork on sauple arean §if the 250,000 napping progran weye

vt

to procced,
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RLCONMERDATTON 7

It in recoumended that the kiud of final maps with French/
Fuplish legends and acconmpanying bilingual report be decided
vpon in a neeting betveen DAT and RS1, subject to approval

"of USAID. It is rcecommended that final maps be in black aud
white, if possible on uylar overlays to be used in conjunction
vith the I1GH topenups at 1:500,000,0vr to Le usced in conjunction

with landeat inagery {or dmape umaps) at that scale.

RECOMMENDATION 8
1t §s rocomnmeouded that similarly a workschedule be agreed
upon between DAT and RSI, The workschedule will specify how
the workload will be divided among present or new project
personnel, 2 d it will sechedule the delivery of final map and
report products to DAT. In order to cnsure consistency in

mappinglchnngcs in persouncl should be kept to a minimun,

RECOMMLNDATION 9

It is rceournmended that all counterpart staff put at the
projects disponal indced be troined 6n—thc-job.

5.4. Communications and Adminintration

Once of the most presncing and dulicnte prohlems on this or

]
any other project, is communicacionn., Thin situvation is
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complicated on this project by the piaject manager having
substantial technicul respousibilitices without adoquatc

advinistrative assistance.

It appears that projects such as this oune are perceived by
AlD as relatively cuall - dollar wise - 50 certain
“adninistrative amenitics perceived to bhe nececssary on large
projects are not heeessary for there smaller ones. Often
the contractors will crroncouvsly apree with thisg themselves,
Rermote sensing, integrated resourac projects arc very
complicated to wanape, and unfortunately it is alvays assured
that to cut costs, the teechnical people can provide bhoth
technical and nanagerial help with little adninistrative

asrsistaace.,

The technical Hanager needs more than sceretarial help., He
needs somcone who knows adajnistration aud can get things
done in a dev:loping country. (Apparcntly an administrative
position was budgeted, but then cut). The alternative is

to have an experienced resource scientist totally devoted

to the details of projeet wanagement and who's previous
technical cxperience allows him to guide sceveral key
scientists tovard producing an excellent set of naps and

reports. Aud often, le ncede a decent aduinistrator.

Projcet managerg working agalnst dcndl;uou and budpet
conntraines vill typically try and produce a tangible product
= A product by which hic ar the projeet's financial or
technleal sucecess or failuve §s deternined.  In pgeneral, nost
U.5. wanagers working on mult] purpose profects will opt for

map and report preparation (tangible products) and meetling
[
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deadlines at *he expense, perhaps, of truining and adminis-—
trative proccdurcs,  If there are the beginnings of peroonality
or comrwnications problenms, in such situations, they are
increased by: 1) the effcet produced by the African manager
beconing overvhelmed by requects for people and assistaunce.
This frustrates hinm because it makes hiwm appear to be
inefficient to his souperior, when he may in fact simply not
knov how to handle this situation, in addition to being
responsible for a certain auwount of other work., 2) the
rebound effect is the U.S. manager mot getting what he needs,
(and by agreevents, should goet), which of course adverscly
effcecte his progress, Requests fer aid and assistance
eventually tiansition to wewos oviented tovard cach person:
protecting his position as regard rot bejup able to

.

accouplish tasks,

Part of the soluticn to this problem is an informal systenm
of coraunication where cach party supports the other through
inforial cosmunications and by really trying to understand

cach others' problems.,

The first project manager, a competent soil scientist had

the extremely difficult task of starting a project in a
developing country, He becatie concerned with the details of
coordination, findiny work zpacc aud other such activities

at the expense of making maps, collecting information and
advising projeet scicntists and counterparts, Any
cormutication problems that cxint arc only amplificd in these

situations,

’
He olvo did not have the right kind of support from hin hone

office, We nean, at rome visk of talkiug out of turn, support


http:fru~tra!.ci

by staff wvho at onc time had to continously face, on a
personal basis, the problems of having to start a project in

a developing country.

The new projcct nanager is himself behind in his technical
_responsibilities, and understandably so for many of the
rcnséns stated above., ue has taken a direct approach to
co'lecting information, producing maps and coordinating
activitics, at the expense of certain formal procedures

vhich arc considered burcaucratic nccessities but hinderances
to us. This has led to a mcasure of progress in data
collection and mapping activities, bLut it hasn't improved

communications between RSI and DAT.

RECOHMENDATION 10

It is therefore recommended that the communications and
operational problems between RSI and DAT should be confronted
to establish whether there two organizations indced still

have an understanding of what each wvants and how the producte
RSI produces will assist DAT; and if indced the KSI mauager
and the director of DAT can work together. Although it is
each supervisors' responsibility to promotec workable relations
between organizations, we recoumend that, in addition to
providing more timely support, AID buéome the mediator in

thic matter,
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APPENDIX A

.Bchedule of Evaluation Tecam in Dakar

Tuesday, November 15, 1983 Arrival in Dakar

Ovientation mecting at USAID
with Larry Harmas, Project
Manager, and at DAT with

Mamadou Thiaw, Director,

Wednesday, November f6, 1983 Introduction at Project Office,

met with Project Teamleader
aud his staff. Revicved projecct

docuncuts.

Thursday, Novenmber 17, 1983 Discuscion vith M, Thiam, DAT

Dircussion with L. Dubois., UNDD

Project supporting DAT

Friday, KNovenber 18, 1983 Discussion with L. N'Diaye, DAT.

’
Intcrviewed project staff concerning

project activities, problems and

goals.
Saturday, November 19, 1983 Revicwed project documents
SnturaayJ November 19, 1983 Reviceved project docunents
Hondnzi.Novvmbqsﬁﬂi. 1983 Interviewed project staff conceruning

project activities, problems and

‘goals.
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Tuesnday, Noveuwber 22, 1933

Wednesdav, Novembor 23, 1983

Thursday, November 24, 1983

‘Friday, Novenber 25, 1983

Saturday, November 26, 198)

Monday, Movember 28, 1987

Tucoday, November 29, 1983

Mecting at Ministlre de la
Recherche Scientifique ct
Technique

Piscussion with project staff,
with M. Thima

Direction da l'Flevag

discussion
Meeting at

Mceting at Geographic Department
S, USAID,

with Larry Harm,
Mceting, Nivector :Eaux-i¢h Fordts

Meeting

Revicwed GIS possibilities

Meeting with Thian and Virector
of Decentralization at Office
of Decentralization

tevicew Documents - do report

Hork, do report

Brief mecting with Thiau
Mceting with Larry Yarms, AID
Sct up typing schedule
Mccting with Thiam

Mceting with Cray Tappan and
A. Bodian at RS1 Office

Prepare report
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Wednesday, Novewbhoer 30, 1983 Prepare report

Meeting RSI - Dorigan = Brief

period with Nilwig - Afternoon
meeting with Stancioff

Buursink = Loug meeting with

Nilvig, brief meeting with Stancioff

Mecting with Thiam -~ Dinen:

Thursday, December 1, 1983 Mccting with Diatta - RSI

Work on report

¥riduy, December 2, 1983 Report
Satirday, December 3, 1983 Report
Sunday, Decembar 4, 1983 Report
Mouday, Dcecember 5, 1983 Mccting ~ Larry Harms

Mecting - University of Daka~

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

Worlked on rcport

Hednesday, becenber 7, 1983 Worked on report

Thursday, Decembey 8, 1983 Turncd in drafe report to Narms,
Het bricfly with Stuncioff,

Friday, December 9, 1983 Presentation of draft report
to AID staff and Dircctor of RSI.
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Sundav, Decembor 11, 1983

Monday, December 12, 1983

Tuesday, December 13, 1983

¥edunesday, December 14, 1983

Finalize draft report
Prepare exec. summary report
technology transfer report,
As above

Meeting with Mr. Thiam,
Director DAT

Meeting project staff.



