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SUMMARY 

March 1983 Evaluation 

June 9, 1983 

Regional Remote Sensinghest Africa 698-0420 

Africa Regional 

Authorized $2,525,000 Planned $4,300,000 

I. What constraints did this project attempt to relieve? 

The project attempts to overcome those constraints to development 
associated with a lack of basic information about natural resources 
including forests, minerals, and water that is required to plan aud 
implement projects. The project overcomes labor and cost constraints of 
obtaining this information by traditional ground and aerial surveys. The 
cost of usins satellite imagery is estimated between one-f if th and 
one-tenth the cost of aerial surveys on a per square mile basis. 

11. What Teihology did the Project Promote to Relieve this Constraint? 

The project promoted the use of remote sensing, primarily satellite 
imagery through the establishment of a regional remote sensing center. 

111. What Technology did the Project Attempt to Replace? 

Remote sensing is genkrally used in conjunction with ground and aerial 
surveys. It did not attempt to replace them but it does attempt to 
greatly reduce the need of these methods which many countries cannot 
because of the cost and manpower requirements. 

IV. W h v  did the Proiect Planners Believe that Intended Beneficiaries 
would Adopt the Proposed Technology? 

The February 1973 a Council of Minsters meeting of the Economic Commission 
for Africa adopted a resolution directing the Executive Secretary to take 
steps to seek assistance. Other African meetings were held in 1975-76 in 
which assistance was proposed. From experience in the U.S. the technology 
was known to be cost effective for many applications. 

V. What Characteristics did the Intended Beneficiaries Exhibit that had 
Relevance to their Adopting the Proposed Technology? 

Most of the beneficiaries, those trained at the center, have had 
universit'y training. They are selected from ministries or departments of 



hydrology, mines, water resources, f orestr-, planning, cart.~graphy, 
agriculture, etc. who have a use for remote sensing. 

VI. What Ado~tion Rate has this Proiect Achieved in Transferrlnn the 
Proposed Technology? 

The evaluation did not include an indepth survey for all countries which 
have sent people for training. Senegal, Mali, Ivory Coast, Benin, Sierra 
Leone, Nigeria and Upper Volta were visited. In Senegal one former 
trainee was using remote sensing in an AID project. In Mali no trainees 
were currently using it. In the Ivory Coast limited use was found in 
cartography. In Nigeria fomer students were using remote sensing in 
forestry applications. Nigeria uses remote sensing in petroleum 
exploration. In Sierra Leone it was being used in water resources and 
mineral exploration and ex-students were training otners. In Benin former 
trainees were using remclse sensing in forestry, geolo.gy and teaching. A 
remote sensing center including a photo lab has been established by former 
Bcnion trainees. Cameroon has also started a center. Widespread use was 
found in Upper Volta. In addition to Africans, new adopters include 
members of the international donor community including AID. 

The nost significant factors iqeding adoption were job related in the 
trainees1 ministries. In some cases trainees were not assigned to 
projects that could use their skills. In other cases funds are not 
budgeted to purchase imagery and other supplies. Few trainees have 
management skills and this is a serious obstacle to greater use. Another 
constraint is a lack of knowledge of remote sensing by many members of the 
international development community who manage projects in which the 
technology would be useful. Also, some people are opposed to using remote 
sensing because of a previous negative experience with it. 

VII. Has the Project Set Forces Into Motion that will Include Further 
xploration of the Constraint and Improvement to the Technical 

Package proposed to avercome it? 

Yes, the project has achieved a degree of repl?.cability where countries 
have the willingness and means (external or internal) to use remote 
sensing. Some students have requested and received additional training 
outside of Africa. Many have requested more advanced technical training 
and management training (see VI above). The evaluation found that several 
countries wanted to have national remote sensing centers including photo 
laboratories but could not obtain the necessary funding. 

VIII. 

Do Private Input Suppliers have an Incentive to Examine the 
Contraints Addressed by the Project and to come up with the Solution? 

No. In general, the services provided by this project were 
previously provided by the foreign private sector through contracts 
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with international donor agencies. There is little, if any, 
indigenous private sector expertise in remote sensing in West 
Africa. There are few, if any, private companies in West Africa that 
would wdnt to acquire the technology. 

(B.) Could One Reasonably Expect to Develop a Market for the Promoted 
Technology? 

Yes. The technology has been used successfully in developed 
countries since the early 70's. It is ideally suited for use in - . - - - ~  - 

Africa. The SaheP ~esoirce Invento Coordination Workshop 
Report, Bamako, May 1982 , estimate &$8':ojects in the Sahel, 
wi-a r&ource inventory I;nd mapping compcnents were worth 40 million 
dollars. Many other donors are engaged in projects which use or 
could use remote sensing. The total market for remote sensing has 
not detennined but it is large. 

(C.) Describe how the Project Seeks to Create a Market for Technology, 

Training Africans to use the technology, demonstration to African 
managers and planners, the provision of free or low cost satellite 
imagery and interpreting services have been used. Demand for photo 
products has exceeded the capability of the center. The evaluation 
cites management for failure to exploit the market and enhance the 
financial viability of the center. The goal of the .project is leave 
a financially viable in place which will continue to train Africilns 
and provide support to development projects in the region. 

X. What Training Techniques did the Project use to Develop the Delivery 
System 

Technical training in application is the only training provided. Lack of 
management training is cited in the evaluation as a constraint to more 
widespread delivery. The evaluation recommends that basic project 
management be included in the CRTO course work. 

XI. What Effect did the Transferred Technology have on those Impacted by - 
it? - 

The impact on those in countries with programs to use it was 
considerable. They were given more responsible posit ions in some 
instances, or afforded the opportunity for further training. En other 
cases there was no impact. 

The ultimate beneficiaries are the citizens of Africa who will benefit 
from better management and utilization of natural resources . Remote 
sensing is a tool to be used in carrying out a variety of development 
projects and will not have an impact in the absence of projects which use 



SUMMARY AND CONCLUSIONS 

General  

The Regional Remote Sensing Cente r  (cRTO), Upper Vo l t a  project 

(698-0420) w a s  designed t o  impact West Af r i can  development i n  a pos i -  

t i v e  manner by p rov id ing  funding and e x p e r t i s e  f o r :  (1) t r a i n i n g  

s c i e n t i s t s  and t e c h n i c i a n s  i n  remote sens ing ,  ( 2 )  a s s i s t i n g  u s e r s ,  

and (3) d i s t r i b u t i n g  Landsat  and o t h e r  remote s e n s i n g  produc ts .  These 

o b j e c t i v e s  were t o  be met i n  Phase 1. Phase 2 o b j e c t i v e s  were t o  

con t inue  t h e  p roces s  begun i n  Phase 1 and to  r e c e i v e ,  p roces s ,  and 

d i s t r i b u t e  remote s e n s i n g  da ta :  t o  i n t e g r a t e  Afr ican  e x p e r t s  i n t o  t h e  

Center ;  and t o  t u r n  a f u n c t i o n i n g  c e n t e r  o v e r  t o  t r a i n e d  West Af r i can  

e x p e r t s .  

With minor d e f i c i e n c i e s ,  t h e  g o a l s  of Phase 1 have been m e t  o r  

exceeded. I t  appears  t h a t  t h e  c o n s t r u c t i o n  o f  a r e c e i v i n g  s t a t i o n  is 

n o t  t o  become a r e a l i t y  due t o  p a l i t i c a l  and economic f a c t o r s .  The 

Eva lua t ion  Team b e l i e v e s  t h a t  s u c c e s s f u l  a p p l i c a t i o n s  o f  remote sens-  

i n g  i n  W e s t  A f r i ca  do n o t  depend on t h e  c o n s t r u c t i o n  o f  a r e c e i v i n g  

s t a t i o n  and r e a l  t i m e  d a t a  f o r  two reasons :  (1) To d a t e ,  most a p p l i -  

c a t i o n s  have been g e o l o g i c a l  i n  n a t u r e  ( i . e . ,  ground water explora -  

t i o n )  .. o r  vege t a t i on  assessment us ing  earl ier* gene ra t i ons  of imagery. 

I n  t h e  c a s e  o f  geology,  t h i s  has  no t  i n h i b i t e d  a c c u r a t e  a n a l y s i s .  

Very few N e s t  A f r i can  p r o j e c t s  t o  d a t e  have r e q u i r e d  up-to-date imagery, 

such a s  would be r e q u i r e d  i n  crop r e p o r t i n g .  ( 2 )  Moreover, a s  c u r r e n t  

d a t a  becomes necessary  w i t h i n  t h e  n e x t  one t o  two y e a r s ,  l i m i t e d  M 

amounts can be reques ted  e i t h e r  through Landsat 4 and t h e  Tracking and 

Data Relay S a t e l l i t e  System (TDRSS), which can r e l a y  acqu i r ed  imagery 

d a t a  of  w e s t  Africa t o  t h e  United S t a t e s ,  o r  through t h e  French SPOT 

system. 
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The CRTO p r o j e c t  emphasis i n  Phase 2 shou ld  be on e f f e c t i v e  u s e  

of e x i s t i n q  d a t a ,  r a t h e r  t h a n  on s u b s t a n t i a l  inves tments  t o  a c q u i r e  

new da t a .  The l a t t e r  is impor tan t ,  b u t  o n l y  when W e s t  Af r ican  a p p l i -  

c a t i o n s  reach  a stage! o f  m a t u r i t y  i n  which c u r r e n t  d a t a  can be e f f e c ~  

t i v e l y  used. 

Accomplishments - 
Phase 1 

The accomplishments of t h e  p r o j e c t  a r e  as fo l lows:  

The t r a i n i n g  of  152 West Afr ican  p r o f e s s i o n a l s .  

The advanced t r a i n i n g  o f  o v e r  45 West Af r i can  s c i e n t i s t s .  

F a m i l i a r i z a t i o n  o f  coope ra t i ng  West Af r i can  c o u n t r i e s  i n  remote 

s e n s i n g  techniques  as a p g l i e d  t o  development. 

C rea t i on  o f  a t  least  t w o  n a t i o n a l  remote s e n s i n g  i n s t i t u t i o n s  i n  

Benin and Cameroon as a r e s u l t  of v i s i t s  and e f f o r t s  o f  2RTO s t a f f .  

S p e c i a l  i n s t r u c t i o n s  a t  u n i v e r s i t i e s  and t e c h n i c a l  s choo l s  by 

CRTO s t a f f .  

P roduc t ion  o f  74 m;jor r e p o r t s  by West Af r i can  s c i e n t i s t s  related 

t o  development p r o j e c t s ,  o f  which t e n  were p a i d  f o r  by o u t s i d e  

sou rces .  

The s e t t i n g  up of  a func t ion ing ,  e f f i c i e n t ,  photo  lab a t  CRTO 

which t o  d a t e  ha s  suppor ted  CRTO t r a i n i n g  a c t i v i t i e s ,  as w e l l  as 

supply ing  s e r v i c e s  t o  o v e r  100 West Af r i can  u s e r s .  

The s e t t i ng -up  of  a s m a l l  photo lab  i n  Beilin, whic'rl is  f u n c t i o n i n g  

e f f i c i e n t l y .  

Pre l iminary  t r a i n i n g  of  f o u r  West Afr icans  ca,pable o f  r e p l a c i n g  

US and French s t a f f  i n  t h e  n e a r  f u t u r e .  



Problems 

These accomplishments, though mer i tor ious ,  cannot be s a i d  t o  

f u l f i l l  t h e  aims of t h e  p r o j e c t .  Thus, a te rminat ion  on June 30, 

1983 would p l a i n l y  jeopardize t h e  achievements t o  da te .  To reach t h e  

goal  of c r e a t i n g  a funct ioning  reg iona l  remote sens ing  c e n t e r  and i t s  

Afr icanfza t ion  a number of problems e x i s t i n g  a t  CRTO must be resolved. 

These a re :  

(a) A p resen t  l ack  of e x p a t r i a t e  p ro fess iona l s  t o  provide advanced 

t r a i n i n g .  
- 

(b) A l a c k  of  t e x t s  and funct ioning  l i b r a r y  i n  remote sens ing  (both i n  

English and i n  French).  

(c) A l ack  of  t r a i n e d  African t echn ic ians  and p ro fess iona l s  a v a i l a b l e  

t o  rep lace  e x p a t r i a t e s .  

(d)  A l ack  of CRTO managerient s t r u c t u r e  t o  provide: 

- Day-to-day s e r v i c e s  a t  t h e  c e n t e r  

- Resolution of t r a i n e e ,  t r a v e l ,  f i n a n c i a l ,  and l i v i n g  problems 

i n  a r ap id ,  e f f i c i e n t  manner 

- Equi tab le  wage s c a l e s  f o r  African technic ians  

- Equi tab le  promotion methods 

- Se lec t ion  of counterpar t s  (may be resolved a t  Cotonou meeting) 

- Marketing and promotion of t h e  Center 

- Obtaining o f  f i n a n c i a l  support  from West African na t ions  

- Obtaining of f i n a n c i a l  support  from i n t e r n a t i o n a l  organiza t ions  

and o t h e r  c l i e n t e l e .  

Each of t h e  problems noted above may be considered minor; but  

i n t e r a c t i n g ,  they  could s p e l l  t h e  demise of CRTO i f  USAID terminates  

t h e  p rd jec t  i n  June 1983, r ega rd les s  of whether t h e  o t h e r  two fo re ign  



a s s i s t a n c e  donors (Canada and ~ r a n c e )  ' con t inue  funding o r  no t .  

Th i s  is because t h e  photo  l a b  ( t h e  major U. S.  c o n t r i b u t i o n  t o  t h e  

CRTO, s t a f f e d  by an e x c e l l e n t  p r o f e s s i o n a l  - J i m  Sorenson) is  t h e  p i v o t  

of CRTO; i f  it f a i l s  ( o r ,  , i n  o t h e r  words, i f  it i s  no t  f u n c t i o n i n g  

because 'of inadequa te  s t a f f i n g  and/or improper maintenance o f  equip- 

ment) ,  t hen  t r a i n i n g  and p r o j e c t  suppor t  by t h e  rest of  t h e  CRTO s t a f f  

w i l l  t o p p l e ,  s i n c e  a l l  t r a i n i n g  and p r o j e c t  a c t i v i t i e s  depend on good 

q u a l i t y  photo  produc ts .  To i l l u s t r a t e  t h e  p r e s e n t  q u a l i t y  and v i a -  

b i l i t y - o f  t h e  CRTO photo. . lab,  t h e  r e a d e r  is d i r e c t e d  t o  S e c t i o n  7 

F i n a n c i a l  Support ,  Tab le  1 ,  i n  which t h e  photo  l a b  is seen  t o  g e n e r a t e  

more revenue i n  t h e  sale o f  p roduc ts  t h a n  t h e  t r a i n i n g  s t a f f  are gen- 

e r a t i n g  i n  t h e  sale o f  p r o j e c t  s e r v i c e s  (which normally would i o c l u d e  

s t a f f  s a l a r i e s  p l u s  photo  produc ts  and o t h e r  c o s t s ) .  I n  t h i s  Eva lua t ion  

Team's  exper ience ,  t h i s  r e p r e s e n t s  t h e  first t i m e  t h a t  it has  wi tnessed  

a remote s e n s i n g  i n s t i t u t i o n  e a r n i n g  greater r e t u r n s  on p roduc t s  a l o n e  

t h a n  on t h e  s e r v i c e s  a v a i l a b l e  from e x p e r t  s t a f f .  (Of course, t h i s  

i s  n o t  on ly  a commendatloa of t h e  photo  lab,  b u t  i n d i c a t e s  t h a t  a 

b a s i c  change must be made t o  t h e  management a s p e c t s  of  CRTO -- t h i s  

change is recommended i n  t h e  fo l lowing  pa rag raph ) .  

BASIC RECOMMENDATION 

I t  i s  t h e  Eva lua t ion  T e a m ' s  cons ide red  op in ion  t h a t  t h e  CRTO 

must (and would be ready  t o ,  w i th  a d d i t i o n a l  USAID i n p u t )  d i r e c t  i ts 

s e r v i c e s  more toward a profi t-making,  bus iness -or ien ted  environment. 

The Team recommends (See Sec t ion  8 Income from Other Sources f o r  a more 

d e t a i l e d  d e s c r i p t i o n )  t h a t  CRTO qu ick ly  s h o r t e n  t h e  i n t r o d u c t i o n  

course  i n  remote s e n s i n g  by inc lud ing  them as one p o r t i o n  of t h e  advanced 

program. With USAID suppor t ,  f o u r  o r  f i v e  U. S. p r o f e s s i o n a l s  should  



be brought a b o a r d w t t h t h e  s p e c i f i c  t a s k  of  r a i s i n s  revenue t o  t h e  

$100,000 t o  $200,000 ranqe  by 1985 th roush  t h e  marketinu of  CRTO 

s e r v i c e s  and c a p a b i l i t i e s  t o  t h e  West Africa ' reqion,  i nc lud ing ,  bu t  

n o t  l i m i t e d  t o ,  s t a te  and p a r a s t a t a l  agenc i e s ,  mu l t i -na t i ona l  g r a i n  

and mineial companies, m u l t i - l a t e r a l  and r e g i o n a l  development banks, 

USAID miss ions ,  and o t h e r  f o r e i g n  a s s i s t a n c e  donors i nc lud ing  t h e  

U. N. and a l l  of  its s p e c i a l i z e d  agenc ies .  CRTO and USAID must enhance 

t h e  C R T O 1 s  bus ines s  and s c i e n t i f i c  r e p u t a t i o n  i n  such a way tha t  board 

members o f  t h e  above-mentioned l end ing  i n s t i t u t i o n s  w i l l  q u e s t i o n  why 

CRTO i s  n o t  be ing  used f o r  reconna issance  pre- loan surveys  i f  t h e i r  

staff members a t t empt  t o  contrc .c t  su rveys  w i t h  i n s t i t u t i o n s  i n  indus-  

t r i a l i z e d  coun t r i e s .  

To enhance CRTQ1s bus ines s  o r i e n t a t i o n ,  t h e  Team recommends t h a t  

one g e o l o g i s t  w i th  ground water exper ience ,  one  aggonomist o r  s o i l s  

man, one vege t a t i on  mapping e x p e r t  (some combination o f  f o r e s t r y  and 

rangeland s p e c i a l t i e s ) ,  a  photo  eng inee r  (The Eva lua t ion  Team s t r c ~ g l y  

recommends r e t a i n i n g  ~ i m    or ens on), and a photo  lab t e c h n i c i z n  be 

r e c r u i t e d  by t h e  end o f  CY 1983. To prov ide  o v e r l a p  and c o n t i n u i t y ,  

So renson l s  s e r v i c e s  ( S p e c t a l  Data c o n t r a c t )  must be  extended f o r  s i x  

months ( J u l y  - December 1983) u n t i l  a new arrangement can he made i n  

January-1984 t o  r e t a i n  h i s  s e r v i c e s .  (The arrangement w i l l  depend on 

a new compet i t ive  procurement p rocess  and t h e  s e l e c t i o n  of  a con t r ac -  

t o r . )  I n  a d d i t i o n ,  (and most important  t o  t h e  p rocess  of  Phase 2 )  a 

management e x p e r t  must be h i r e d  t o  f i l l  t h e  p o s i t i o n  of  Deputy- 

D i r ec to r .  He w i l l  have a s t r o n g  background i n  a n a t u r a l  r e sou rces  

f ield.  H i s  e x p e r t i s e  w i l l  be i n  bus ines s  and marketing.  AS Deputy 

Director of t h e  CRTO, r e p o r t i n g  d i r e c t l y  t o  t h e  D i r e c t o r  General ,  w i t h  



CRTO and African Remote Sensing Councii delegated au thoz i ty  and 

approval ( s p e l l e d  o u t  i n  concise  t e rms) ,  he w i l l  speak on behalf  of 

CRTO , and commit CRTO resource  inven to r i e s  West Afr ica .  

w & l l  spend a  g r e a t  dea l  of h i s  t ime i n  o t h e r  West Afr ican coun t r i e s  

and i n  board rooms i n  Europe and t h e  U. S. H e  i s  t o  be t h e  business  

kingpin of t h e  Center a n d p r o v i d e t h e  Africans wi th  t h e  management 

e x p e r t i s e  t h a t  w i l l  be r e f i n e d  t o  run t h e  CRTO a f t e r  t h e  end of Phase 2. 

The U.  S. team (Deputy Director /business  manager, s e c t o r  s p e c i a l i s t ,  

and photo l a b  exper t s )  would be mobile i n  na ture ;  i.e., it would use 

CRTO a s  a home base,  but would move temporar i ly  t o  a country site as 

t h e  business  market d i c t a t e s .  Applicat ions of remote sens ing ,  and 

a  g r e a t  deal of t r a i n i n g ,  would be done a t  t h e  s i t e  and on t h e  job. 

CRTO personal  resources  would thus  be c a r r i e d  t o  t h e  job. The CRTO 

would be where t h e  photo production is c a r r i e d  o u t ,  and where advanced 

t r a i n i n g  would be conducted forWest African c l i e n t s  and p a r t i c i p a n t s  

r equ i r ing  s p e c i a l i z e d  knowledge t o  c a r r y  ou t  t h e  p r o j e c t s  which CRTO 

s t a f f  a r e  a s s i s t i n g .  .;In add i t ion ,  each s p e c i a l i s t  would spend four  

months teaching  advanced remote sens ing  technqiues and a p p l i c a t i o n s  

a t  CRTO. They would a l s o  superv i se  t h e  prepara t ion  of p r o j e c t  r e p o r t s  

a t  cRTO where advanced s tuden t s  would have t h e  necessary-mater ia ls  

and equipment a v a i l a b l e  arid where mul t i -d i sc ip l ina ry ,  in-house 

seminars would allow African s c i e n t i s t s  t o  become f a m i l i a r  with t h e  

i n t e g r a t i o n  of t h e  var ious sc iences  i n t o  t h e i r  resource  p r o j e c t s  . 
The advanced t r a i n i n q  would thus  be o r i en ted  toward s n e c i f i c  ~ r o i e c t s ,  

where t h e  +edia te  need t o  know on. t h e  p a r t  of West Africans w i l l  

determine t o  a  l a r g e  degree t h e  r e t e n t i o n  of t r a i n i n g  s k i l l s .  USAID 



funding support would a l s o  allow t h e  CRTO s t a f f  t o  draw upon short-term 

s p e c i a l i s t s  from t h e  U. S. t o  a s s i s t  i n  spec ia l i zed  p ro j ec t  develop- 

ment. Short-term s p e c i a l i s t s  may be ava i l ab l e  on an immediate ba s i s  

through a remote sensing IQC which t h e  S6T Bureau w i l l  set up i n  t h e  

Fa l l  of 1983. 

Additional photo l a b  equipment and t r a i n i n g  t o o l s  (minimal i n  

terms of cos t )  a r e  recommended i n  Sect ion 4 S u m l i e s ,  Mater ia ls  and 

Equipment Needs of CRTO t o  enhance t h e  business production aspect  of 

Phase 2 (1983-1985) a t  CRTO. The business o r i en t a t i on  of CRTO does 

not  depend upon Canadian and French add i t i ona l  inputs .  Any f u t u r e  

cont r ibut ions  from these  sources would go t o  support ing s t a f f s  
I 

from these  countr ies ,  a s  w e  a r e  proposing our cont r ibut ion  should go 

toward supporting our  ob jec t ive  of developing a f i nan c i a l l y  v i ab l e  

CRTO with U. S. t echn ica l  and managerial know-how. 

' END OF BASIC RECOMMENDATION 

Because t h e  CRTO has been su rp r i s i ng ly  successfu l  i n  reaching 

t h e  majori ty  of its gd.als within a r e l a t i v e l y  sho r t  t i m e ,  it is 

believed t h a t  continuing support under a revised  management stractwe 

and with t h e  add i t iona l  changes recommended above would be-very bene- 

f i c i a l  t o  U. S./west African r e l a t i ons .  

In  conclusion, A I D  support of CRTO i s  considered t o  have been . 

e f f e c t i v e  and bene f i c i a l  t o  West African development p r o j e c t s ,  a s  

f a r  a s  t h i s  support  has gone. The Evaluation Team i s  recommending 

two and a ha l f  years  of add i t iona l  time i n  extending t h e  p r o j e c t  from 

June 30, 1983 t o  t h e  end of CY 1985. Procurement mechanisms and cos t s  

a r e  not  recommended o r  projected a s  p a r t  of t h i s  evaluat ion;  they a r e  

i s sues  which should r i g h t f u l l y  be addressed i n  a p ro j ec t  amendment 



only  a f t e r  USAID has decided whether o r  no t  t o  cont inue  suppor t  t o  

CRTO. I n  o r d e r  t o  achieve t h e  o r i g i n a l  p r o j e c t  o b j e c t i v e s ,  t h e  

Team s t ands  by i t s  BASIC RECOMMENDATION above. With such a bus iness  

o r i e n t a t i o n  t o  CRTO, w e  b e l i e v e  t h a t  USAID i s  t e c h n i c a l l y  j u s t i f i e d  

i n  cont inuing suppor t  u n t i l  December 31, 1985. The Evaiuat ion Team 

f i n a l l y  concludes t h a t  West African resources  development i s  p r e s e n t l y  . 
s t r o n g l y  t i ed  t o  remote sens ing  technology*, as evidenced by t h e  . 

country v i s i t s  of t h e  Evaluat ion Team. 

SPECIFIC RECOMMENDATIONS: 

Phase outdtillrirr.gCY 198 in t roduc to ry  remote sens ing  courses  

(See Sec t ion  8 Income from Other Sources and Sec t ion  1 Course 

Assessment ,) 

H i r e  f i v e  o r  s i x  U. S. p ro fes s iona l s  -- Business manager a c t i n g  

a s  CRTO Deputy Di rec to r ,  wi th  background i n  n a t u r a l  s c i ence ,  

a p p l i c a t i o n i s t  r ep resen t ing  t h e  o t h e r  background no t  covered by 

t h e  Deputy Di rec to r ,  photo engineer ,  and photo t echn ic i an .  

(See 8.) 

Team o r i e n t a t i o n  toward p r o j z c t  development- and implementation 

i n  t h e  reg ion ,  advanced on-the-job-training,  and drawing upon 

short- term suppor t  from U. S. s p e c i a l i s t s  t o  conduct p r o j e c t s  

(See 8.) 

Advanced courses  t augh t  a t  CRTO should be i n  r e l a t i o n  t o  p r o j e c t s  

and should be high l e v e l  (See 1). 

* ~ t  t h i s  t ime,  t h e  f u t u r e  of  t h e  U. S. s a t e l l i t e  remote sens ing  pro- 
gram looks dim. The only ope ra t ing  land  remote sens ing  sa te l l i te  - 
 andsa sat-4) is  experiencing d i f f i c u l t i e s ,  and t h e    commercialization^ 
at tempt  f u r t h e r  "clouds t h e  p i c t u r e u .  However, t h i s  unce r t a in ty  
shculd i n  no way d e t r a c t  from West Afr ican development a s p i r a t i o n s  
i n t e g r a t i n g  remote sens ing  because 1) remote sens ing  is a  mature . 
sc i ence ,  and imagery w i l l  always be a v a i l a b l e  i n  t h e  f u t u r e  from var -  
i ous  sources  ( S h u t t l e  f l i g h t s ,  a i r c r a f t ,  and planned French, Japanese,  
and European remote sens ing  sa te l l i tes ) ,  and 2 )  t h e  stress i n  develop- 
ment should always be on e f f e c t i v e  use of e x i s t i n g  d a t a  -- a c q u i s i t i o n  rn 



of neld da ta  can always be j u s t i f i e d  when p resen t ly  ava i l ab le  da ta  R 

have been shown t o  be an e f f e c t i v e  development t oo l .  
t 

5 .  Deputy Director  and short-term i n s t r u c t ~ m  should be used f o r  
I 

advanced t r a i n ing ,  including proposal prepara t ion ,  fSscal budget- 

ing  and in t roductory  management courses. 

6. CRTO should purchase more imagery and more t e x t  hooks, a s  w e l l  

a s  a Zoom Transfer  Scope, a copy camera/enlarger, a 40 x 60 

vacuum frane,  a 40-inch co lo r  processor,  a 40-inch black and 

white processor,  a 50 KVA generator ,  one ' add i t iona l  mapograph, 

a b luepr in t  rmchine (see  4 S u ~ ~ l i e s ,  Mater ials  and Equiment  

Needs of CRTO. ) - 
7. An add i t iona l  room should be b u i l t  f o r  t h e  copy camera and t o  

enlarge very small  present  work area.  

8. A condition precedent should be agreed upon f o r  car ry ing  ou t  t h e  

recommendations described here in ;  i .e.  t h a t  t h e  Africans demon- 

s t r a t e  t h e i r  i n t en t i on  t o  f i l l  counterpart  pos i t ions  a t  t h e  

May 5 Cotonou meeting before USAID follows 
I 

through on t h e  exten- 

s i on  of t h i s  p ro jec t .  It is recommended t h a t  i f  appl icants  a r e  

agreed upon and s e l ec t ed  f o r  a t  l e a s t  f i v e  of  t h e  t en  ava i l ab l e  

pos i t ions ,  t he r e  is a good l ike l ihood  t h a t  t h e  o the r  f i v e  w i l l  

be quickly (within two months) chosen, and t h a t  USAID should 

commence t o  follow through on extension of t h e  p ro j ec t  u n t i l  t h e  

FY 1985 by following the recommendations described here in  (See 6 

Recruitment of Counterparts and S t a f f )  . A t  t h e  end of t h e  two 

and a ha l f  year per iod ,  funding from member s t a t e  cont r ibut ions ,  

business c l i e n t e l e ,  and foreign ass i s t ance  donors purchasing 

goods and se rv ices  should be s u f f i c i e n t  t o  cover t h e  opera t ing  

cos t s  of CRTO. 



9.  More S&T Bureau t e c h n i c a l  knowledge and s k i l l s  i n  using remote 

sens ing  for a g r i c u l t u r a l  development and s u s t a i n a b l e  natural 

resources  development should be provided t o  t h e  USALD mission 

i n  Ouagadougou and CRTO (See 1 2  AID/w and Mission ~anaaement . )  

10. Recommended (es t imated)  coa t  of  p r o j e c t  ex ten t ion :  

a )  Five s t a f f  f o r  two y e a r s  

b) Travel  i n  reg ion  

c )  Short-term s p e c i a l i s t s  (50 pers .  rnos.) - 
d)  Photo Lab equipnent  and new room . 

e) Imagery, maps, and consumables 

TOTAL : $2,300,000 



EVALUATION OF CRTO 

1. Course Assessment: 

I n  reviewing course work o f f e r e d  a t  CRTO, t h e  fo l l owing  methods 

were considered:  

a )  Review a c t u a l  cur r icu lum (French p l u s  ~ n g l i s h )  -- 
b) Discuss  c u r r i c u l a  w i t h  i n s t r u c t o r s .  

c) Discuss r e s u l t s  w i t h  s t u d e n t s  a t  CRTO. 

d) Discuss r e s u l t s  wi thex-s tudents  i n  home c o u n t r i e s .  

e) Discuss r e s u l t s  and needs w i t h  West Afr ican  management personne l  

i n  p a r t i c i p a t i n g  c o u n t r i e s .  

f )  Discuss  r e s u l t s  w i th  A I D  and o t h e r  r e p r e s e n t a t i v e s  o f  i n t e r -  

n a t i o n a l  o r g a n i z a t i o n s .  

g)  Attended classes (French p l u s  Engl i sh)  

h)  Read and review r e p o r t s  and t h e s e s  o f  s t u d e n t s  (advanced 

cou r se s )  . 
i) Review photo lab i n s t r u c t i o n s  

a d t i v i t i e s  , seminars ,  s p e c i a l  courses .  

The course  c u r r i c u l a  can be found i n  Appendix C o f  t h i s  r e p o r t  

and t h e  ' d i s cus s ions  r e l a t e d  t o  p o i n t s  3-6 can be found i n  Appen- 

d i x  A. 

Engl ish  Curriculum -- The Engl i sh  i n t r o d u c t o r y  cou r se  cur r icu lum 

appears  t o  be adequate  and satisfies t h e  needs of resource 

s c i e n t i s t s  i n  West A f r i c a  because  it concen t r a t e s  on v i s u a l  and 

g raph ic  p r o j e c t i o n s  o f  tb West Afr ican  environment as d e p i c t e d  

by remote s e n s i n g  systems.  It is n o t  burdened w i t h  t h e o r y  b u t  is  

a p p l i c a t i o n s  o r i e n t e d .  Because o f  L i m i t e d  materials and t i m e ,  

t h i s  course 'may no t  f u l f i l l  a l l  of t h e  i n t r o d u c t o r y  requirements ;  



however, t h e  course has been wel l  t augh t  by D r .  P. Mikka with 

adequate t i m e  i n  t h e  f i e l d .  

French Curriculum -- Although t h e  q u a l i t y  of i n s t r u c t i o n  i n  t h e  

French curriculum has been very good, t h e  curriculum itself tends  

t o  focus t o o  much on t h e o r e t i c a l  a spec t s  of t h e  spectrum, l i g h t ,  

etc, The s tuden t s  see t o o  few examples of  remote sens ing  d a t a  

and spend t o o  l i t t l e  t i m e  i n  t h e  f i e l d .  The French courses  do 

no t  provide t h e s t u d e n t s w i t h  texts  and t h e r e  a r e  very few v i s u a l  

a i d s  used i n  t h e  classroom. 

Discussion of Curr icu la  with I n s t r u c t o r s  -- t h e  Anglophone i p s t r u c -  

t o r s  f e l t  some improvements could be made t o  t h e  courses o f f e r e d  

by having more i n s t r u c t o r s  from more v a r i e d  backgrounds, such as 

geology. The Francophone i n s t r u c t o r s  were s a t i s f i e d  t h a t  t h e  

courses a s  o f f e r e d  m e t  t h e  needs of West African development. 

Discussions with West African Management Personnel -- The comments 

of managers from a number of West African coun t r i e s  are t o  be found 

i n  Appendix A. Bas ica l ly ,  t h e i r  conclusions were t h a t  French 

co:trses are t o o  t h e o r e t i c a l ,  a r e  n o t  a t  a high enough l e v e l  and 

a r e  no t  a p p l i c a t i o n s  o r i e n t e d  t o  t h e  degree necessary f o r  devel-  

opment of ind iv idua l  coun t r i e s .  

Regarding t h e  Engl ish courses ,  t h e  comment w a s  t h a t  t h e  i n s t r u c -  

t i o n  was very good a s  f a r  a s  it went bu t  was t o o  s h o r t ,  d i d  no t  

o f f e r  enough s p e c i a l i z e d  segments, and t h e  i n s t r u c t o r s  were t o o  

few. (The American   or ester was no t  replaced i n  June 1982 s i n c e  

no counterpar t  w a s  a v a i l a b l e ,  Most managers f e l t  t h a t  h igher  

l e v e l  courses ,  f i e l d  experience,  and s p e c i a l i z e d  courses under 
, 
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e x p e r t s  i n  t h o s e  f i e l d s  were l a c k i n g  a t  CRTO, and t h a t  such 

cou r se s  were of paramount importance t o  West Afr ican  develop- 

ment s t r a t e g y .  

Discuss ions  w i t h  A I D  and Other  I n t e r n a t i o n a l  Agencies -- The 

impress ion o f  i n t e r n a t i o n a l a g e n c i e s  a s  r ega rds  t h e  t r a i n i n g  

(courses )  a t  CRTO is  mixed. These impress ions  vary  from very  

l i t t l e  i n t e r e s t  arid unders tand ing  (See Appendix A) t o  good under- 

skanding,  t o  oppos i t i on  toward a p p l i c a t i o n s  and t r a i n i n g  i n  re- 

mote s e n s i n g  a t  CRTO. 

Discuss ion o f  curr iculum wi th  s t u d e n t s  and ex-s tuden ts  (see 

Appendix A ) .  The s t u d e n t s  t ended  t o  p r a i s e  t h e  Engl i sh  cou r se s  

and downgrade t h e  French cou r se s  as t o o  t h e o r e t i c a l .  Neverthe- 

less, t h e y  a l l  agreed t h a t  advanced courses  are n o t  l ong  enough, 

do n o t  provide  t h e  s t u d e n t s  w i t h  e x p e r t s  i n  t h e i r  f i e l d ,  do n o t  

focus  enouqh on a p p l i c a t i o n s ,  and do n o t  pe rmi t  them t o  spend 

enough t i m e  i n  t h e  f i e l d  i n  t h e i r  own c o u n t r i e s  reviewing t h e  

r e s u l t s  o f  t h e i r  e f f o r t s  b e f o r e  r e t u r n i n g  t o  CRTO t o  complete t h e  

work under t h e  i n s t r u c t o r s '  guidance.  

Attendance a t  Classes of CRTO -- The a t t endance  a t  both  Eng l i sh  

and French c l a s s e s  by t h e  c o n t r a c t o r  tended t o  suppor t  t h e  

op in ions  expressed above: The French i n t r o d u c t o r y  cou r se s  do 

t e n d  t o  be t o o  t h e o r e t i c a l ,  b u t  a r e  o f  very  h i g h  q u a l i t y .  The 

Engl i sh  courses  a r e  good, b u t  o u r  s i n g l e  i n s t r u c t o r  cannot supply  

t h e  k i n d  of  d i s c i p l i n a r y  b read th  t h a t  should  be expected a t  t h i s  

k ind  of c e n t e r .  



The Advanced Courses -- These are l i m i t e d  i n  scope by t h e  l ack  

of i n s t r u c t o r s ,  t h e  l ack  of  imagery, t h e  p a r t i c u l a r  t r a i n i n g  

of t h e  i n s t r u c t o r s  (i .e.  i n  geology, f o r  example, t h e r e  is 

t o o  much emphasis on mapping of  l i n e a r  f e a t u r e s ) ,  and t h e  s h o r t  

dura t ion  of t h e  advanced course.  

I t  is  a l s o  apparent  from r e c e n t  enrollment t h a t  more and 

more c o u n t r i e s  are sending g e o l o g i s t s  and hydro log i s t s  f o r  

t r a i n i n g ,  which appears t o  r e f l e c t  t h e i r  views regard ing  t h e  

d i r e c t i o n  of African development needs, a s  w e l l  a s  p r o j e c t i n g  

t h e  p o t e n t i a l  make-up of t h e  s t a f f  a t  CRTO. 

Review of Reports, Theses and Field Work -- The c o n t r a c t o r  has  

read a t  l e a s t 1 5  r e p o r t s  of  advanced s tuden t s  from CRTO. These 

again r e f l e c t  t h e  problems mentioned above: i . e . ,  l ack  of  

i n s t r u c t o r s  i n  c e r t a i n  f i e l d s ,  l i m i t e d  though no t  d i f f i c i e n t  

experiencesof i n s t r u c t o r s  i n  c e r t a i n  f i e l d s ;  l a c k  o f  imagery, and 

l ack  of equipment ,and ma te r i a l s .  These r e p o r t s ,  however, i n  

every case do address West Afr ican development p r o b l e m ,  and 

i n d i c a t e  a ' h i g h  l e v e l  g rasp  of t h e  s u b j e c t s  by t h e  s tudents .  

In  summary, t h e  s tuden t swi th  very few except ions have no t  had a  

chance t o  test t h e i r  a b i l i t i e s  because 'of  t h e  l i m i t a t i o n s  of 

t h e  Center s resources .  

Review of Photo Lab I n s t r u c t i o n s  and Resul t ing E f f e c t s  on West 

African Students  -- The high q u a l i t y  of t h e  photo l a b ,  i ts manage- 

men+, and t h e  products,  have c rea ted  a very v i s i b l e  example of 

t h e  U. S. preeminence i n  remote sens ing  which has -a t t r ac ted  a  
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g r e a t  d e a l  o f  a t t e n t i o n  i n  West Africa. The r e s u l t  of  t h i s  

h igh q u a l i t y  and h igh  performance h a s  been an i n c r e a s e d  i n t e r e s t  

on t h e  p a r t  of n e a r l y  every coun t ry  i n  t r a i n i n g  photo l a b  t e c h n i -  

c i a n s  a t  CRTO and developing t h e i r  own n a t i o n a l  photo  labs t o  

suppor t  remote s e n s i n g  a c t i v i t i e s .  One s t u d e n t  from Benin, w i t h  

t h e  a s s i s t a n c e  o f  t h e  CRTO, is now e f f e c t i v e l y  o p e r a t i n g  t h e  

 eni in' Na t iona l  Remote Sensing Lab. Another photo  l a b  t e c h n i c i a n  

has  been a t  CRTO f o r  f o u r  y e a r s  and i s  i n t i m a t e l y  invo lved  i n  day- 

to-day o f  imagery, photos ,  r e p o r t s ,  etc. N e i t h e r  o f  

t h e s e  t e c h n i c i a n s  r e q u i r e s  s u p e r v i s i o n  excep t  f o r  ve ry  complex 

t a s k s .  

Review o f  Other Courses, Seminars --- Dimuss ions  w i t h  bo th  Anglo- 

phone and Francophone s t a f f  i n d i c a t e  t h a t  CRTO t e a c h i n g  a c t i v i -  

t ies are n o t  exclusively a s s o c i a t e d  w i t h  t h e  Center .  Francophone 

i n s t r u c t i o n s  i n  remote s ens ihg  are be ing  provided a t  two r e g i o n a l  

t e c h n i c a l  s choo l s  i n  Ouagadougou and t o  ove r  55 s t u d e n t s  a t  t h e  

Un ive r s i t y  Geography Department. Numerous seminars  have been 

p re sen t ed  by t h e  s taf f  both  i n  Upper Vo l t a  and i n  v a r i o u s  c o u n t r i e s  

throughout  t h e  region.  

The Eva lua t ion  Team concludes t h a t  t r a i n i n g  cou r se s ,  advanced 

i n s t r u c t i o n s a n d  seminars  i n  remote s e n s i n g  a t  t h e  CRTO and else- 

where, a s  p repared  and p re sen t ed  by t h e  CRTO s t a f f ,  have, as 

r equ i r ed ,  focused on a p p l i c a t i o n s  t o  W e s t  Af r ican  development 

needs. The concensus i n  West A f r i c a  i s  t h a t  t h e s e  courses  have 

been b e n e f i c i a l  and a p p l i c a b l e .  Improvements sugges ted  are: 
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a )  More high l e v e l  courses  

b) More f i e l d  work 

c) More and s p e c i a l i z e d  i n s t r u c t o r s  

d)  Increased funding f o r  a d d i t i o n a l  scho la r sh ips  

e) More ma te r i a l s  (imagery) 

f )  More t e x t  books ( b e t t e r  l i b r a r y )  

g)  B e t t e r  a v a i l a b i l i t y  of Center t o  s t u d e n t s  ( longer  working 

day 

h) Courses o f f e r e d  should inc lude  f i s c a l ,  budgeting, in t roduc-  

t o r y  .management courses and b a s i c  proposal  prepara t ion .  

2.  Student Se lec t ionProcedures :  

Based on t h e  q u a l i t y  of  t h e  wark dona by t h e  major i ty  of t h e  

s tuden t s  who have passed through CRTO, t h e  s t u d e n t  s e l e c t i o n  pro- 

cedures seem t o  be working e f f e c t i v e l y  and a r e  providing good 

r e s u l t s .  An example o f  a t r a i n e e  a p p l i z a t i o n  form is  provided 

i n  Appendix D. Severa l  p o i n t s  might be made a s  they  r e l a t e  t o  

present  and f u t u r e  s e l e c t i o n  methods. 

There a r e  s t i l l  some ind iv idua i s  being proposed as candidates  

whose i n t e r e s t  i n  remote sensing is minimal, and whose candida- 

t u r e s  a r e  presented due t o  p o l i t i c a l  ex igencies  i n  t h e i r  coun t r i e s .  

This was s a i d  t o  be t h e  case  f o r  t h e  one t r a i n e e  who, according 

t o  var ious  sources  i n  Senegal,  has no p lans  t o  use remote sens ing  

i n  h i s  job. 

O f  t h e  s tuden t s  a n d t r a i n e e s  interviewed,  a l l  appear t o  have 

p o s i t i o n s  i n  which t h e i r  t r a i n i n g  w i l l  be usefu l .  The only 

problem is again p o l i t i c a l ,  i n  t h a t  some of them, on r e tu rn ing  



t o  t h e i r  country of o r i g i n ,  f i n d  t h a t  m i n i s t e r i a l  changes have 

occurred, and t h a t  t h e i r  job has been el iminated,  o r  t h e  budget 

f o r  t h e i r  p ro j ec t  has been reduced. This is very much t h e  case 

f o r  some i n t e rna t i ona l l y  funded p ro j ec t s  which a r e  discontinued 

a f t e r  a few years.  Thus, t h e  remote sensing exper t  f i nds  himself 

without a job, o r  a job i n  which remote sens ing  is no longer  

appl icable .  

A proposal f o r  a b e t t e r  method o f  t r a i n e e  s e l e c t i o n  was made by 

two Canieroonian s tudents ,  who proposed t h a t  t r a i n i n g  a t  t h e  

in t roductory  l e v e l  shouldbe conducted by fore ign  exper ts  i n  t h e i r  

own country. I n  t h i s  way, technic ians  could l e a r n  t h e  bas ics ,  but  

not hamper t h e  advanced s tuden t s  a s  they be l ieve  they  do now i n  

t h e  in t roductory  courses a t  CRTO. They f e e l  t h a t  CRTO s t a f f  i n  

t h e i r  country could a l s o  b e t t e r  evaluate  the  q u a l i t y  and a b i l i t i e s  

of t h e  proposed advanced s tuden t s ,  who would, a f t e r  c a r e fu l  eval-  

uat ion,  go t o  CRTO f o r  longer ,  in-depth advanced t r a i n ing .  

They a l s o  suggested t h a t  t h i s '  would allow more na t iona l s  t o  

gain ba s i c  knowledge o r  remote sensing, and would allow na t iona l  
D 

program managers t o  a t t end  and understand t h e  value of such 

t r a in ing .  W e  bel ieve t h a t  wherever poss ib le  t h i s  recommendation 

should be incorporated i n t o  f u t u r e  t r a i n i n g  programs. 

The Evaluation Tsam concluded t h a t ,  i n  general ,  s tuden t  se lec-  

t i o n  procedures have been e f f ec t i ve .  Some inlprovements could 

be made, and t h e  proposals described above should be considered, 

at l e a s t  i n  p a r t .  



3. Current  CRTO S t a f f i n q :  

The s t a f f i n g  a t  CRTO i s  a l l  important .  Future  s t a f f i n g  must 

t a k e  i n t o  account t h e  var ious  sugges t ions  made i n  prev ious  sec- 

t i o n s  of  t h i s  r e p o r t  and i n  t h e  Appendices. The most b a s i c  

problem i s  n o t  w i th  t h e  e x i s t i n g  s t a f f ,  b u t  wi th  t h e  l a c k  o f  

t e c h n i c a l  s t a f f .  This  is  e s p e c i a l l y  t r u e  s i n c e  t h e  d e p a r t u r e  

of M r .  Roy Hagen, t h e  anglophone f o r e s t e r .  The fo l lowing  obser-  

v a t i o n s  are made without  regard  t o  AID p o l i c i e s  b u t  r a t h e r  a s  

o b j e c t i v e l y  as p o s s i b l e  wi th  r ega rd  t o  CRTO needs. 

The requirements f o r  f u t x e  s t a f f ,  of course ,  depend on t h e  l e v e l  

t o  which funding is a v a i l a b l e ,  b u t  should  such funding be f o r t h -  

coming, a conse rva t ive  bu t  necessary  s t a f f  would c o n s i s t  of  t h e  

following: 

P o s i t i o n  

A. Deputy D i r e c t o r  

B. Vegetat ion S p e c i a l  ist 

C. Agronomist/Pedologist 

D. Geologist /Hydrologist  

E .  Photo Engineer and Photo 

Technician 

F. Photo Technician 

Dut ies  

Manage c e n t e r ,  l o g i s t i c s ,  promote 

c e n t e r ,  a s s u r e  smooth day-to-day 

opera t ion .  Must be b i l i n g u a l ;  

should  t e a c h  s h o r t  course  i n  manage- 

ment techniques .  

Advanced forest-ry and rangeland 

course  p l u s  p r o j e c t s  

Teach advanced courses  p l u s  p r o j e c t s  

Advanced courses p l u s  p r o j e c t s  

Photo l a b  management and pzo fec t  

suppor t  

Photo l a b  product ion and maintenance 



The j u s t i f i c a t i o n  of t h e s e  p o s i t i o n s  is  made under Sec t ion  8. 

Income from Other Sources. Some disagreement e x i s t s  between t h e  

eva lua to r s  regarding t h e  p o s i t i o n s  of ~gronomis t /Pedologis t  and 

Photo Technician. Both eva lua to r s  f e e l  t h a t  f i l l i u g  t h e s e  pos i -  

t i o n s  is very important t o  t h e  success  of  t h e  next  phase of t h i s  

p r o j e c t .  Therefore,  i f  a l l  t h e  above p o s i t i o n s  can be budgeted, . 
t h e  b e s t  r e s u l t s  can be expected. However, i f  one p o s i t i o n  must 

be dropped then,  t h e  A I D  S/T eva lua to r  has  a preference  f o r  a 

Photo Technician and, i n  add i t ion ,  f e e l s  t h a t  t h e  Deputy Direc- 

t o r  could f u l f i l l  t h e  requirements of one d i s c i p l i n e  and t h e  

o t h e r  pos i t ions  should then be f i l l e d  based on t h e  Deputy Direc- 

t o r t s  exper t i se ,  The consul tan t  be l i eves  t h a t  an Agronomist/ 

S o i l s  Expert is mustltfor t h e  CRTO and f u l f i  11s t h e  g r e a t e s t  

needs of West Afr ica  i n  terms of  t h e  po l i cy  requirements of both 

West African coun t r i e s  and donors. I n  add i t ion ,  t h e  consu l t an t  

be l i eves  t h a t  a Photo Technician can be t r a i n e d  from t h e  Afr i -  

can cadre o r  be h i r e d  from t h e  l o c a l  e x p a t r i a t e  community. 

Fur ther ,  it is t h e  c o n s u l t a n t ' s  opinion t h a t  t h e  Deputy Direc- 

t o r  should no t  be overburdened. 

I f  such s t a f f i n g  can be maintained f o r  two yea r s  (1984-1985) , 

it is t,\e opinion of  t h e  eva lua to r s  t h a t  t h e  then  African s t a f f  

equiva lents  can be proper ly  t r a i n e d  a s  replacements f o r  a f u t u r e  

autonomous, "Af r i can ized t l  CRTO. The Af r i can iza t ion  of t h e  sc i en -  

t i f i c  and management s t a f f  cannot be expected unless  an adequate 

U. S. s t a f f  can spend t h e  necessary hours i n  "hands-onM t r a i n i n g .  

It must e.Lso be remembered t h a t  a s i n g l e  h igh ly  t r a i n e d  Afr ican 

s c i e n t i s t  may o r  may n o t  be a v a i l a b l e  t o  r ep lace  t h e  equiva lent  



s t a f f  member, nor i n  f a c t  i s  it guaranteed t h a t  such a w e l l -  

t r a i ned  exper t  would bechosen by the  CRTO committee. It i s ,  

the re fo re ,  important t h a t  one of t h e g o a h o f  any add i t iona l  

t r a i n i n g  period be t h e  advanced t r a i n i n g  of a t  l e a o t  - t h r e e  sc ien-  

t i s ts  (from t h r e e  d i f f e r e n t  coun t r i e s )  i n  each of  t h e  d i s c i p l i n e s  

under considerat ion (geology/hydrology, agronomy, vegeta t ion ,  

and photo l a b ) .  

The assessment of s t a f f i n g  needs described above has been made 

only on t h e  ba s i s  of  de f i c i enc i e s  i n  t h e  p resen t  CRTO s t r u c t u r e ,  

a s  they r e l a t e  toethe p ro j ec t  goals  s e t  f o r t h  i n  t h e  Pro jec t  

Paper, and t o  t h e  needs of West African development. 

4. Supplies ,  Mater ials  and Equipment Needs of CRTO 

The supp l i es ,  ma te r i a l s  and equipment of t h e  CRTO can be consid- 

e red  adequate a t  present  only i f  t h e  p ro j ec t  goals  a r e  modified 

t o  exclude ce r t a i n  of t h e  o r i g i n a l  p r i o r i t i e s .  Basical ly,  t h e  

CRTO has achieved only p a r t  of i t s  objec t ives .  I t  is ,  i n  f a c t ,  

an exce l l en t  cen te r  f o r  the in t roduct ion  of remote sensing tech- 

niques t o  West Africans. It i s  not  y e t  a successfu l  cen te r  i n  

terms of providing advanced t r a i n i n g  f o r  s c i e n t i s t s  i n  t h e  appl i -  

ca t ion  of remote sensing, although a few p ro j ec t  r epo r t s  i nd i ca t e  

t h a t  t h i s  goal  can soon be reached. The Center c e r t a i n l y  is no t  

ye t  ready t o  provide t h e  photographic l a b  support  t h a t  na t iona l  

and regional  p ro jec t s  r equ i re ,  nor has it evolved t o  t h e  s t age  

a t  which it can s e rv i ce  t h e  needs of a l a r g e r  Africanized s t a f f  

serv ing  a l l  o f t h e  West African remote sensing community. To 

a r r i v e  a t  t h e  goals  a s  described i n  Phase 2 of t h e  P ro j ec t  Paper, 

c e r t a i n  add i t iona l  mater ia ls ,  supp1.ies and l a b  equipment should 



be acquired aa follows : 

a)  Introductory courses : 

- Draft ing mate r i a l s  

- Basic books ( t e x t s )  - remote sensing l i t e r a t u r e  . 

b) Advanced courses : 

- More advanced t e x t s  

-   ore publ ica t ions  i n  various d i s c i p l i n e s  

- Zoom Transfer  Scope - 
c )  U s e r  cen te r  and t r a i n i n q  of African replacements, photo l a b  . 

support  f a c i l i t i e s :  

- 1 copy camera/enlarge.r f o r  preparat ion of maps and l a r g e  

format 1:200,000 co lo r  composite enlargements 

- 1 4 0  x 60 vacuum frame 

- 40-inch co lo r  processor 

- 40-inch black and white- processor  

- 50 KVA genera tor  

- 1 addi t iona l  mapograph 

- Additional imagery a s  soon a s  TDRSS funct ional  

- Blueprint machine 

- Extra room of s i z e  1 0  f t .  x 20 f t .  (absolute  minimum) 

d )  Supplies f o r  above: 

The aboveequipmeztkand suppl ies  a r e  considered necessary t o  

br ing  CRTO a c t i v i t i e s  t o  a lwei commensurate w i t h  t h e  require-  

ments a s  s t a t e d  i n  t h e  Pro jec t  Paper. The l is t  i s  not  r e l a t e d  

t o  any proposed construct ion of a rece iv ing  s t a t i o n .  I f  such 

a s t a t i o n  were b u i l t ,  t h e  photo l a b  requirements would be such 
I 

t h a t  t he  present  l a b  would be f a r  from s u f f i c i e n t .  The l i s t  



presented simply proposes equipment and mate r i a l s  needed 

t o  keep up with t h e  demand f o r  imagery and o the r  remote sens- 

ing  needs o f thegrowing  West African development community. 

These equipment and mate r i a l s  w i l l  a l s o  supply t h e  needo 

f o r  t h e  ad-mnced t r a i n i n g  courses. The mater ia ls  f o r  t he se  

courses have been shared by both in t roductory  and advanced 

courses u n t i l  now and a r e  i n  s h o r t  supply. During t h e  Eval- 

uation Team's v i s i t ,  t h e  mapograph was occupied continuously 

e igh t  hours a day by various ind iv idua l s  working on d i f f e r e n t  

p ro j ec t s  who had t o  schedule themselves i n  advance. The 

demands on t h e  photo l a b  a t  present  a r e  being m e t  with d i f f i -  

cu l ty .  W i t h i n t r h z e t o  four  months, Landsat 4 da t a  over West 

Africa may become ava i l ab le  and, i f  so ,  w i l l  be much i n  demand. 

This 

when 

both 

t h a t  

and t h e  demands front t h e  S h u t t l e  Imaging Radar (SIR-B), 

added t o  t h e  ((normal" workload which is increas ing  d a i l y  

i n t e r n a l l y  and from outs ide  agencies ,  make it imperat ive 

t h e  photo l a b  be properly equipped t o  meet t h e  demands. 

An enlarged f l o o r  space w i l l  be requi red  t o  s a t i s f y  t h e  hous- 

i ng  needs of t he  photo l a b  and i ts new equipment. The p resen t  

l a b  lacks work space (mosaic layout ,  etc.) .  Additional work- 

space w i l l  be requi red  t o  house t h e  new mater ia ls .  An esti-  

mated 800 square f e e t  would be more than adequate. The AID 

S/T evaluat ion be l ieves  t h a t  200 square f e e t  w i l l  be s u i t a b l e ,  

whereas t h e  consul tant  be l ieves  t h a t  400 square f e e t  is  t h e  

absolute  minimum needed. 



5. Procurement Procedures: 

~ o t h  l o c a l  and i n t e r n a t i o n a l  procurement procedures a r e  p resen t ly  

e f f ec t i ve .  For l o c a l  procurement of supp l i es ,  a request ing s t a f f  

member can e i t h e r  acqui re  p e t t y  .cash from t h e  CRTO Administra- 

t i v e  Off icer  ( M r .  Thombiano) and re tu rn  a r e c e i p t  from t h e  vendor, 

o r  he can f i r s t  purchase t h e  i tem with a voucher from CRTO from 

any of a number of l o c a l  firms which honor CRTO c r e d i t ,  and then 

submit t h e  voucher t o  t h e  adminis t ra t ive  Of f ice r  f o r  payment t o  

t h e  vendor. Therehavebeen no problems i n  t h e  p a s t  year  i n  purl 

chasing inthi ' smanner .  

I n t e rna t i ona l  procurement now runs smoothly, thanks t o  t h e  provi- 

s ion  of Spec t ra l  Da ta ' s  con t rac t  which permits them t o  purchase 

f o r  CRTO i n  t h e  U. S. A CRTC s t a f f  member submits a letter with 

des i red  purchase items through t h e  CRTO Director  t o  t h e  USAID 

Mission Director.  This letter,  i f  approved, i s  then s e n t  t o  

Spectral .Data i n  Irong I s l and  with t h e  necessary procurement 

papers (PIO/CS) f o r  subsequent purchase. This method of  i n t e r -  

na t i ona l  procurement is  supe r i c~ r  t o  t h e  previous method of using 

a separa te  procurement contractor,(~fro-American Purchasing Co.) 

Because of t h e  lack of t echn ica l  knowledge t h i s  f i rm had i n  pur- 

chasing remote sensing equipment. (Some of t h e  items which 

AAPC ordered four  pe r s  ago have j u s t  a r r i ved  a t  CRTO). O f  course,  

when t h e  Spec t ra l  Data con t rac t  a t  CRTO terminates ,  a s a t i s f a c t o r y  

method of procurement must be developed. I t  is s t rong ly  recom- 

mended t h a t  the  Spec t ra l  Data photo engineer  leave a comprehen- 

s i v e  list of suppl ies  and equipment by manufacturer 's  name, address,  



and cos t s  a t  t h e  t i m e  of Spec t r a l  Data 's  terminat ion of con t rac t .  

6. Recruitment of Countemarts  and S t a f f :  

A l l  s e c r e t a r i a l ,  cus tod ia l ,  and t echn ica l  l e v e l  s t a f f  pos i t ions  

have e s s e n t i a l l y  been f i l l e d .  Ten p rofess iona l  counterpart  

pos i t ions  (West Africans) w i l l  supposedly-,,be f i l l e d  when t h e  

west Afr ica  Regional Management Comaittee (WARMC) meets on May 

5-7 i n  Cotonou, Benin. The CRTO Direc tor  had s e n t  no t i ces  of 

pos i t ions  t o  appropr ia te  agencies i n  p a r t i c i p a t i n g  countr ies .  

This  procedure has f i n a l l y  been s tandardized,  and t h e  r o t a t i on  

of African s t a f f  has been accepted by t h e  CRTO s igna to r ies .  

(The Direc tor ,  himself ,  w i l l  r o t a t e  within t h e  yea r ,  and h i s  

pos i t ion  i s  one which w i l l  be de l ibe ra ted  a t  Cotonou.) 

The Evaluation Team learned from t h e  CRTO Direc tor  t h a t  t h e r e  

a r e  t e n  counterpart  pos i t ions  ava i l ab le .  S ix ty  appl icants  

from 11 countr ies  a r e  competing f o r  t h e  ten  pos i t i ons ,  and prov- 

id ing  roughly s ix2per  pos i t ion .  The pos i t ions  are: The Direc tor  

General, t h e  Administrative and Financial  Direc tor ,  two use r  

a s s i s t ance  engineers (one agronomist, one hydro-geologist) ,  

professor  ( teaching ska f f  f o r  Anglophone s t u d e n t s ) ,  photo engineer,  

a r c h i v i s t ,  l i b r a r i a n ,  accountant,  and execut ive sec re ta ry .  

The desc r ip t ions ,  s a l a r i e s ,  and term of o f f i c e  f o r  these  posi-  

t i o n s  a r e  shown i n  Appendix B. 

Three members of t h e  wARMC se rve  on the  s e l ec t i on  committee, and 

i n  l e s s  than t h r ee  months a f t e r  t h e  Cotonou meeting (by August), 

some of these  pos i t ions  w i l l  be f i l l e d  by new members. It is 

the  Evaluation Team's conclusion t h a t  t h e  s e l ec t i on  procedure 



f o r  new counterpar t  app l i can t s  could perhaps be improved a f t e r  

t h e  Cotonou meeting, b u t  t h a t  it appears t h a t  an adequate se l ec -  

t i o n  procedurehas been developed. 

7, Financia l  S U P R O ~ ~  : 

As can 'be seen i n  Table 1 : CRTO Account Sheet ,  Afr ican  member 

state con t r ibu t ions  decreased 2 5  pe rcen t  between 1981 and 1982, 

from roughly 65 mi l l ion  CFA i n  1981 down t o  41 mi l l ion  CFA i n  

1982. (March 1983 conversion f a c t o r :  362 = $1 U. S.). As of 

March 31, 1983, member con t r ibu t ions  f o r  1983 are roughly 16 

mi l l ion  CFA; e x t r a p o l a t i n g  f o r  t h e  y e a r  and cons ider ing  t h e  

D i r e c t o r ' s  p r e s e n t  i n t e n s i v e  e f f o r t s  t o  secure  funding, it is  

es t imated  t h a t  t h e  t o t a l  1983 con t r ibu t ions  may reach t h e i r  

fdrmer 1981 l e v e l ;  i .e . ,  around 60 m i l l i o n  CFA. Current and 

p ro jec ted  CRT0oper;atingcosts were obtained from t h e  CRTO Admin- 

i s t r a t i v e  Of f i ce r ,  and are shown i n  Table 1 as "CRTO ~ u d g e t " .  

Operating c o s t s  were p ro jec ted  a t  101 m i l l i o n  CFA i n  1981, 

175 mi l l ion  CFA i n  1982, and are p ro jec ted  t o  rise from 242 

m i l l i o n  CFA i n  1983 t o  420 m i l l i o n  CFA i n  1985, The r a t h e r  

dramatic inc reases  i n  opera t ing  c o s t s  are due t o  p ro jec ted  

devaluat ion i n  t h e  CFA and inc reas ing  c o s t s  f o r  e l e c t r i c i t y  t o  
1 

a i r  condi t ion and run t h e  labora tory .  

A s  can be seen,  t h e  s h o r t f a l l s  (d i f f e rences  between member s t a t e  

con t r ibu t ions  and opera t ing  c o s t s )  a r e  inc reas ing  dramat ica l ly ;  

35 mi l l ion  CFA i n  1981, 135 mi l l ion  CFA i n  1.982, and a pro jec ted  

180 m i l l i o n  CFA s h o r t f a l l  i n  1983 (assuming 60 m i l l i o n  CFA a r e  

c o l l e c t e d  from member s t a t e s  by t h e  end of 1983).  I n  t h e  p a s t  



Table 1 : CRTO ACCOUNT SHEET' 
(A l l  f i g u r e s  i n  CFA) - CY 

1981 - 1982 - 1983(a) -- 1984 

Upper Volta  6,821,026 4,766,795 5,874,521 
Benin 6,821,026 4,766,795 
Cameroon 23,494,642 16,618,360 7,210,380 

Contr ibut ions Niger 9,094,700 6,355,726 
Senegal 12,126,266 8,474,302 2,736,124, 
Mali 

Or: TOTALS: 

CRTO' Budget : 

S h o r t f a l l  i n  35,431,314 134,536,422 
Member Contr ibut ions:  
(Provided by Upper Volta)  

Actual  Earnings from Photo Lab: (b)3,562,900 
P o t e n t i a l  Addit .  Earnings from (c)3,558,700 
Photo Lab: 

Actual Earnings from P r o j e c t s :  (d l  1,095,000 
P o t e n t i a l  Addi t .  Earnings from (e)2,920,000 
P r o j e c t s  

T o t a l  Actual  Earnings : 4,657,900 
T o t a l  P o t e n t i a l  Earnings : 6,478,700 

T o t a l  Act. + Pot.  Earnings: 11,136,600 

(a) As of  March 31, y 8 3  
( b )  From CRTO r e c e i p t s ,  computed from Apr. 1, 1982 - March 31, 1983 
( c )  From CRTO records of  r e q u e s t s ,  which were responded t o  a t  no charge 
(d l  Reimbursed p r o j e c t s  c a r r i e d  o u t  by CRTO s t a f f  f o r  o t h e r  agencies  
( e l  P r o j e c t s  performed g r a t i s  by CRTO s t a f f  f o r  o t h e r  agencies -- 

Figures  r ep re sen t  CRTO s t a f f  e s t ima te  of va lue  of support  provided. 



(and hope fu l ly  f o r  CRTO i n t o  t h e  nea r  f u t u r e ,  a t  least u n t i l  

1985) ,  t h i s  s h o r t f a l l  ha s  been p a r t i a l l y  made up by t h e  Govern- 

ment o f  Upper Volta. ( I n  r e a l i t y ,  t h e  Government o f  Upper 

Volta covered on ly  51,000,000 o f  t h e  s h o r t f a l l  i n  1982, render-  

i n g  t h e  a c t u a l  CRTO o p e r a t i n g  c o s t  f o r  1982 a t  r o ~ g h l y  91,000,000 

CFA, i n s t e a d  o f  t h e  p r o j e c t e d  175,289,000. The d i f f e r e n c e  trans- 

lates t o  a loss  of  l o c a l  suppor t  and s t a f f  which CRTO would 

o the rwi se  have purchased.) 

I n  1982, t h e  f o r e i g n  a s s i s t a n c e  c o n t r i b u t i o n s  t o  o p e r a t i n g  

costs were: U. S.: 36,300,000 CFA (covers from January  1, 

1982 t o  March 6 ,  1983) ,  and France: 125,000,000 CFA. The f o r e i g n  
e 

a s s i s t h n c e  c o n t r i b u t i o n s  do n o t  go f o r  o p e r a t i n g  CRTO, excep t  

f o r  t h e  photo l a b ,  which is funded by t h e  U. S. c o n t r i b u t i o n .  

The U. S. funding is  broken down i n  Table  2. 

A s  can be seen below under s e c t i o n  8,  it is n o t  l i k e l y  t h a t  

income gene ra t ed  &om t h e  sale o f  photo  p roduc t s  and p r o j e c t -  

r e l a t e d  services w i l l  t o t a l  more than  about  t e n  pe rcen t  of  t h e  

s h o r t f a l l  under t h e  p r e s e n t  management phi losophy a t  CRTO. By 

1985, probable  ea rn ings  o f  roughly  40 m i l l i o n  CFA can be ex- 

pec ted  t o  c o n t r i b u t e  t o  t h e  420 m i l l i o n  CFA budget ,  l e av ing  380 

m i l l i o n  which must be  ob t a ined  from member s ta te  c o n t r i b u t i o n s  

and o t h e r  donors (exc lud ing  t h e  U. S., France,  and Canada, a l l  

o f  which w i l l  supposedly t e r m i n a t e  t h e i r  suppor t  a t  t h e  la tes t  

by 1985) .  Other d o c o r s ~ s u p p o r t  is  f u r t h e r  d i s cus sed  i n  S e c t i o n  

. 10,  bu t  w e  can p r o j e c t  what t h i s  must be. Based on h i s t o r i c a l  

t r e n d s  i n  member s tate c o n t r i b u t i o n s ,  it is d i f f i c u l t  t o  imagine 



Table 2 : CRTO BUDGET 

U,  S. CONTRIBUTION 

1 Jan. 1982 - 30 June 1983 

TYPE OF EXPENDITURE 

Materials  

Photo lab mater ia ls  loca l ly  purchased 

Photo lab  f u r n i t u r e  

Aer ia l  photos IGHV 

Plane cha r t e r  

Seminar t r a v e l  & t ranspor t  

Travel & o the r  cos t s  of U. S. expert  a t  seminar 

a) Transportat ion 
b)  Per diem, e t c .  
c )  F ie ld  cos ts  

~ c h o l a r s h i ~ s  & t r a i n i n g  cos ts  

Scholarships 

A i r  t r a v e l  f o r  Ghanan s tudents  

Materials  and' f u r n i t u r e  fo r  t ra inees  

Cons t ruc t ion  

Furnishings ( c l o s e t s ,  e t c )  f o r  photo lab  annex 

A i r  conditioning 

Water cooler  f o r  lab 

Management support cos t s  

S a l a r y  of s tudent  "manager" 

Office mater ia ls  and suppl ies  

Insurance, opera t ional  c o s t s ,  maintenance of vehicles 

Maintenance of photo lab 

Language t r a in ing  

Translat ion se rv ices  

Contingency cos ts  

330 CFA = $1.00 
TOTAL I N  CFA 

GRAND TOTAL 



these  cont r ibut ions  t o t a l l i n g  more' than 100 mi l l ion  CFA i n  

1985, which implies  t h a t  280 mi l l ion  CFA must be sought from t h e  

sources i d e n t i f i e d  i n  Sect ion 10. 

Other Donor S u p ~ o r t :  This requirement t o t a l s  + $800,000, which - 
i n  view of pa s t  and present  fore ign  a s s i s t ance  can be expected 

t o  be provided. A dis tu rb ing  t r end  i s  t h e  C R T O 1 s  need t o  depend 

more and more on t h i s  type of support  t o  remain v iable .  Assum- 

ing t h a t  t o t a l  opera t ing  cos t s  and member s t a t e  cont r ibut ions  

increased i n  equal  proport ions,  (which is unl ike ly  because 

operat ing cos t s  have r i s e n  from 10 percent  t o  50 percent  pe r  

year s i nce  1980, while cont r ibut ions  have ac tua l l y  decreased) ,  

it i s  hard t o  imagine t h a t  t h e  1985 projec ted  gap of 380 mi l l ion  

CFA w 1 l l  be reduced under present  management philosophy. The 

only way t o  reduce t h i s  gap, and eventual ly e rase  i t ,  is t o  in* 

crease t h e  s a l e s  of products.and s e rv i ce s  by changing t h e  format 

and s t r u c t u r e  of CRTO, which i s  described under Sect ion 8 below. 

8. Incame from Other Sources: 

An inves t iga t ion  of a l l  photo l a b  r e c e i p t s  f o r  t h e  l a s t  year  

(April  1 ,  1982 t o  March 31, 1983) revealed t h a t  t h e  photo l a b  

earned 3,562,900 CFA by generat ing photo products and reproduc- 

ing  imagery f o r  ou t s ide  c l i e n t s .  (Refer t o  Table 1). I n  addi- 

t i o n ,  t h e  l a b  provided an add i t iona l  3,558,700 CFA worth of f i lm  

and photo products f o r  ou t s ide  c l i e n t s  a s  w e l l  as CRTO t r a i n i n g  

s t a f f  f o r  which t h e  l a b  d id  not  charge, e i t h e r  because t h e  

c l i e n t s  claimed could t h e  photo l a b  s t a f f  f e l t  ' 

t h a t  they should provide products g r a t i s  t o  t h e  t r a i n i n g  s t a f f .  



The Evaluation Team, a s  w e l l  a s  t h e  CRTO photo l a b  s t a f f ,  

f e e l  t h a t  t h i s  amount of revenue should have been (and could 

have been) recovered. F i r s t  of a l l ,  t h e  l a b  is behind i n  process- 

ing  of orders ;  it has morework than s t a f f  t o  accomplish it, and 1 
thus a more d iscr iminat ing  and p r i o r i t i z i n g  schedule of f u l f i l l -  

ing  reques ts  would genera te  more income from paying c l i e n t s  than 

t h e  present  schedule of processing orders .  Secondly, charging 

f o r  products provided t o  t h e  t r a i n i n g  s t a f f  could c r e a t e  revenues: 

and a s  has been shown by t h e  t r a i n i n g  s t a f f ,  more revenues could 

be acquired from o the r  sources on some p r o j e c t s  as shown below. 

The same s i t u a t i o n  i s  t r u e  regarding p ro j ec t s  performed by both 

French and U. S. t r a i n i n g  s t a f f  f o r  ou t s ide  c l i e n t s .  Last year  

(1982) CRTO was reimbursed 1,095,000 CFA f o r  se rv ices  provided 

t o  request ing agencies ( fore ign  a s s i s t ance  donors, West African 

countr ies ,  p r i va t e  f i rms)  . Another 2,920,000 could (should) 

have been earnd by a more i n s i s t e n t  a t t i t u d e  on t h e  p a r t  of 
8 

CRTO. Any argument which s t a t e s  t h a t  a more pragmatic approach 

such a s  t h i s  would discourage fu tu r e  poss ib le  c l i e n t s  can be 

countered with two comments: (1) i n i t i a l  nonpaying customers 

a r e  l i k e l y  t o  be repeat  nonpaying customers, hence t h e i r  l o s s  

f o r  a l l  time would save CRTO f r e e  handouts i n  t h e  fu tu re ,  and 

(2) t h e  savings i n  s t a f f  t i m e  by refus ing  t o  provide f r e e  mate r i a l  

can be used f o r  aggressive marketing among p o t e n t i a l  paying 

c l i e n t e l e ,  such as World Bank, mult i -nat ionals ,  , and petroleum- 

producing West African s t a t e s .  



The t o t a l  a c t u a l  

p roudc ts  and i t s  

CFA i n  1982 (See 

ea rn i  ngs o f  CRTO from t h e  sale o f  i t s  photo 

human s k i l . 1 ~  (services) amounted t o  4,657,900 

Table  1). CRTO could  (should)  have r e a l i z e d  

. ano the r  6 ,478,700 CFA i n  1982. Thas t h e  Cente r  h a s  demonstra ted 

c a p a b i l i t y  t o  have ea rned  las t  y e a r  a t o t a l  of  11,136,600 CFA 

{roughly $31,000),  a s i g n i f i c a n t  f i g u r e  when one r e a l i z e s  t h a t  
m 

CRTO is n o t  y e t  s i x  y e a r s  o l d ,  t h e  photo  l a b  has  been o p e r a t i o n a l  

less than  two y e a r s ,  and t h e  Cente r  is market ing i n  one o f  t h e  

p o o r e s t  r e g i o n s  of t h e  e a r t h .  

The Eva lua t ion  Team does n o t  b e l i e v e  t h a t  CRTO is r e a l i z i n g  t h e  

maximum revenue which can be ga ined  from t h e  sale o f  photo 

produc ts  and services. While it i s  t r u e  t h a t  a more pragmat ic  

approach vis-a-vis  paying and nonpaying customers might  h e l p  t o  

g e n e r a t e  an a d d i t i o n a l  6 m i l l i o n  CFA (To ta l  P o t e n t i a l  Earnings  

on Table  l ) ,  t h i s  amount is  c l e a r l y  i n s i g n i f i c a n t  compared t o  a 

s h o r t f a l l  amounting t o  134,506,422 CFA. Even though CRTO w i l l  
I ' 

almost  double photo  l a b  p r i c e s  i n  t h e  remainder o f  1983, and 

raise goods and s e r v i c e s  p r i c e s  i n  t h e  fo l l owing  y e a r s  so t h a t  

a p r o j e c t e d  ea rned  income o f 0 4 0  m i l l i o n  CFA might be r e a l i z e d  i n  

1985, t h i s w i l l  n o t  r a i s e  s u f f i c i e n t  revenues t o  cover  p r o j e c t e d  

CRTO'operating c o s t s  i n  t h e  400,000,000 CFA range.  A fundamental 

change is r e q u i r e d  i n  t h e  way i n  which CRTO does bus ines s .  

The Eva lua t ion  Team recommends t h a t  CRTO be s t a f f e d  w i th  a minimw 

of f o u r  U. S. e x p e r t s  ove r  t h e  nex t  two years .  The U. S. s t a f f  

should  c o n s i s t  of  a photo l a b  e n g i n e e r ,  backed by a photo  l a b  
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technician,  a geologist/hydrologist, an agronomist and a vegeta- 

t i o n  (forestry/range)  expert .  The s t a f f ' s  modus operandi should 

be t o  seek ou t  and involve themselves with na tu r a l  resource inven- 

t o ry  p ro jec t s  i n  W e s t  Afr ica,  e spec i a l l y  those involving donors 

with abundant f i n a n c i a l  resources.  CRTO in t roductory  courses 

i n  remote sens ing  should be e i t h e r  provided by t r a v e l i n g  s t a f f  

i n  each country o r  be included as  a three-to-four-week introduc- 

t i o n  t o  t h e  12-week advanced courses.  Future t r a i n i n g  should be 

of an advancednaturea t  CRTO and t o  t h e  ex ten t  poss ib le  i n  con- 

juncfion with t r a i n i n g  needs and African personnel involved i n  

on-going p ro j ec t s  i n  t h e  region. I n  add i t ion  t o  t h e  four  o r  f i v e  

U. S. t echnic ians ,  exper ts  from t h e  U. S. would be ava i l ab l e  f o r  

short-term (one two months) c a r ry  ou t  design s p e c i a l  

p ro jec t s .  I n  t h i s  way, t h e  CRTO U. S. s t a f f  would be ava i l ab l e  

during long periods of t i m e  between t h e  scheduled course work t o  

a c t  a s  a mobile de s ign / f ea s ib i l i t y  t e a k ,  scout ing ou t  p o t e n t i a l  

p ro jec t s ,  c l i e n t s  'and donors, a s s i s t i n g  i n  p ro jec t  design and 

evaluat ion,  c a l l i n g  upon spec i a l i z ed  exper ts  from t h e  U. S. t o  a s s i s J  

i n  p ro jec t  execution, and following up with . f i e l d  work and p ro j ec t  

supervis ion of t h e  advanced t r a i n e e  group. This mobile team con- 

cept ,  w i t h  a core CRTO U.  S. s t a f f  a c t i ng  a s  marketing agents  

with general ized s k i l l s ,  backed by short-term advisors  with 

highly spec ia l i zed  s k i l l s ,  would pu t  CRTO i n  a f i nanc i a l l y  v iab le  

pos i t ion  by t h e  e n d  of CY 1985. The photo l a b  engineer  would be 

responsible  f o r  generat ing photo products a s  p a r t  of t h e  mobile 

*A poin t  of disagreement between t h e  evaluators  e x i s t s  on t h i s  top ic .  
The consul tant  be l ieves  t h a t  p ro j ec t  goals  would be b e t t e r  m e t  by 
adding a soils/agronomist and h i r i n g  a l a b  technic ian  l oca l l y .  
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team and f o r  t r a i n i n g  of t h e  Afr ican coun te rpa r t .  The photo 

t echn ic i an  would perform most of  t h e  day-to-day process ing  of 

work r eques t s  a t  CRTO. The Evaluat ion Team s t r o n g l y  recommends 

t h a t  t h e  Deputy D i r e c t o r  be a management e x p e r t  wi th  a background 

i n  geology/hydrology , s o i l s  o r  vege ta t ion .  This  would a s s u r e  

and guaran tee  a bus iness  and marketing philosophy co inc iden t  

wi th  u'. S. goa ls .  Such a presence would i n c r e a s e  CRTO v i s i b i l -  

i t y ,  e f f e c t i v e n e s s  and r e p u t a t i o n  i n  t h e  region.  Without t h i s  

aggress ive  stance,CRTO w i l l  be dependent upon f o r e i g n  donors 

f o r  yea r s  t o  come o r ,  f a i l i n g  t h i s ,  it w i l l  c o l l a p s e  through a 

f a i l u r e  of t h e  photo l a b  t o  respond t o  r eques t s .  I f  t h e  photo 

l a b  f a i l s ,  t h e  u s e r  s e r v i c e s  and o t h e r  components of CRTO w i l l  

c o l l a p s e  l i k e  dominoes. 

A c a s e  i n  p o i n t  fol lows:  Because o f  a l a c k  of photo t e c h n i c i a n s  

and due t o  a l ack  of  market h u s t l e  on t h e  p a r t  o f  CRTO, it had 

' t o  t u r n  down t h e e  l a r g e  jobs t o  develop photo products:  (1) 

black  and whi te  mosaics of most West Afr ican  states, bus iness  

equ iva len t  t o  a l o s s  of  7,240,000 CFA, (2) c o l o r  p r i n t s  of a l l  

of  Niger ia  f o r  t h e  FAO, bus iness  equ iva len t  t o  a l o s s  o f  2,896,000 

CFA, and (3) p r i n t s  of Niger ia  f o r  o i l  e x p l o r a t i o n ,  3,620,000 CFA 

Lost. The t o t a l  known l o s s  of  revenue l a s t  y e a r  i s  t h e  sum o f  

(2)  and (3)  , o r  6,516,000 CFA: adding t h e  p o t e n t i a l  revenue o f  

(1) y i e l d s  13,756,000 CFA, which is almost  four times t h e  amount 

(3,562,900) which t h e  photo l a b  a c t u a l l y  earned las t  year .  

9.  Opera t ins  Costs and Record K e e ~ i n q :  

The Evaluat ion Team, while f i n d i n g  t h e  o p e r a t i o n a l  c o s t s  of  

CRTO t o  be expanding r a t h e r  a larmingly,  f e l t  t h a t  records  were 



kept  i n  s u f f i c i e n t l y  goid o r d e r  and found t h a t  t h e s e  c o s t s  were 

unavoidable ( e l e c t r i c i t y ,  gaso l ine ,  l o c a l  and i n t e r n a t i o n a l  

s a l a r i e s ,  imparted chemica ls ) .  The l o c a l  s t a f f  seems r a t h e r  

excess ive .  Hawever, Upper Vol ta  is more than  w i l l i n g  t o  cover  

most o f  t h e s e  l o c a l  cos t s .  

10. Other Donor support :  

There a r e  no f i r m  f i g u r e s  f o r  expected donor suppor t  from o t h e r  

than  U.  S., F r e ~ c h ,  and Canadian sources ,  a l l  t h r e e  of  which 

are ve ry  l i k e l y  t o  t e rmina te  a t  t h e  l a t e s t  by CY 1985. The 

CRTO Di rec to r ,  M r .  Ouedraogo, b r i e f e d  t h e  team on h i s  con tac t s  

wi th  va r ious  donors and seemed o p t i m i s t i c  t h a t  f u t u r e  p e r s i s t e n t  

r eques t s  t o  t h e s e  donors might have some payoff .  H e  has had 

i n i t i a l  "encouragingN d i s c u s s i o n s  wi th  t h e  U. S.  Sahe l  Organiza- 

t i o n  i n  New York (UNSO wants t o  c o n t r i b u t e  t o  have CRTO c a r r y  

ou t  s p e c i a l  s t u d i e s  i n  t h e   ahe el), t h e  Equipment Fund f o r  t h e  

U. N.  i n  New York, t h e  European Space Agency, t h e  European 

Economic community', and t h e  Ind ian  Space Agency ( a  c o n t r i b u t o r  

t o  t h e  Nairobi  f a c i l i t y ) .  A t  t h e  prodding o f  t h e  Evaluat ion 

Team, t h e  Di rec to r  mentioned t h a t  he  has  a l s o  r eques t ed  assis- 

t a n c e  from Niger ia  and Lybia, bu t  has  had no response from e i t h e r  

(See Niger ia  v i s i t  i n  Appendix A f o r  l i k e i y  response)  . 
The Evaluat ion Team b e l i e v e s  t h a t  t h i s  donor suppor t  (as w e l l  a s  

i nc reased  s a l e s  from p r o j e c t  suppor t )  could h e l p  avoid t h e  

1985 s h o r t f a l l  of 380,000,000 CFA, between t h e  CRTO ope ra t ing  

c o s t s  and revenue r e c e i p t s  from member s t a t e  c o n t r i b u t i o n s .  

The c o n s t r a i n t  t o  acqu i r ing  t h i s  donor suppor t  i s  t h e  l a c k  of 



p e r s i s t e n t  and aggressive follow-up of i n i t i a l  contac ts .  The 

present  CRTO Direc tor  w i l l  s t e p  down i n  t h e  ensuing months, and 

a new Direc tor  w i l l  t ake  h i s  place.  Because a new e i r e c t o r  

w i l l  have a d i f f i c u l t  time ad jus t ing  t o  CRTO and l ea rn ing  t h e  

ropes, t h e  team recommends t h a t  an American management exper t  

be assigned t h e  t a s k  of a s s i s t i n g  t h e  new Direc tor  secure  donor 

funds, using proven marketing techniques and persuasional  s k i l l s  a 

commensurate with t h e  l e v e l  of t h i s  position. 
- 

11. ~ o s t / B e n e f i t  of Remote Sensinq i n  West Africa: 

A five-person-week evaluat ion of CRTO could not  poss ib ly  provide 

an in-depth cos t /benef i t , , o r  cost-effect iveness s tudy of remote 

sensing i n  West Africa.  I n  add i t ion ,  many cos t  comparisons 

between a c t i v i t i e s  a c tua l l y  c a r r i e d  o u t  with remote sensing 

and those which might have been ca r r i ed  out  using more t r a d i t i o n a l  

techniques a r e  hypothet ica l  and open t o  criticism, simply be cause, 

without remote sensing,  t h e  . a c t i v i t y  would not  have taken place.  

hany p ro jec t s  using remote sensing have been conducted over t h e  

l a s t  few years  which have no t r a d i t i o n a l  method equivalents ,  

because such t r a d i t i o n a l  methods would have proved p roh ib i t i ve  

i n  cos t .  Remote sensing and t r a d i t i o n a l  methods c l e a r l y  a r e  

d i f f i c u l t  t o  compare. A s  an example, w e  might consider t h e  

production of t h e  geologic map of Upper Volta. It has taken 

60 yea t s  t o  produce t h e  recen t ly  published geologic map of Upper 

Volta a t  a s c a l e  of 1:1,000,000. T h i s  required a e r i a l  photos, 

f i e l d  work by a t  l e a s t  200 geo log i s t s ,  years of backup work i n  

French l abs  and l a rge  amounts of money t o  r e c t i f y ,  e d i t  and p r i n t  



such a map: Cost $5-10 mi l l ion .  Using Landsat a llsimilarfit 

but  improved map could be produced i n  l e s s  than a year .  Obvi- 

ously t he  cos t  bene f i t  is a t  l e a s t  $4.7 mi l l ion .  I n  t h e  f i n a l  

ana lys i s  t h e  queskon i s  more complex s i nce  one must a l s o  condider 

t h a t  t h e  Landsat map could. not  be produced without t h e  previous 

geology a s  a base. Thus t h e  question: What a r e  t h e  cos t  bene- 

f i t s  of Landsat vis-a-vis conventional mapping system f o r  t h e  

production of a geologic map i n  6pper Volta? remains moot. . . 
' - . s  same reasoning can be appl ied  t o  o t h e r  resource mapping. 

Xn an e f f o r t  t o  show t h e  empiric value of Landsat/remote sensing,  

t h e  Evaluation Team took three case s t u d i e s  i n  which CRTO used 

remote sensing a s  an approach t o  inves t iga t ions  planned by o t h e r  

ageocies,  inves t iga t ions  which, p r i o r  t o  C R T 0 8 s  en t ry ,  had not  

considered t h e  need f o r  remote sensing technology. No comparable 

c o s t s  a r e  estimated: t h e  i n t en t  is  t o  show t h e  impact which satel- 

l i t e  imagery made on t h e  means of reaching each of t h e  p r o j e c t s 8  

objec t ives .  

1) During 1980 and 1981, FAO-UNDP sponsored a na t iona l  f o r e s t  

inventory of Upper Volta. Upon a r r i v i n g  on s i t e ,  t h e  head of  

t h e  p ro j ec t  found t h a t  no f o r e s t r y  maps e x i s t e d  of t h e  e n t i r e  

country. Using 1:200,000 s c a l e  Landsat co lo r  composites under 

Center s t a f f  guidance, he was ab l e  t o  l oca t e  and measure t h e  

a r e a l  extent  of t h r e e  c lasses  of f o r e s t  cover: g a l l e r y  f o r e s t ,  

woodlands, and grassed woodlands. He was then ab le  t o  s e l e c t  

sample areas  f o r  f i e l d  measurements of wood volume f o r  each 

c l a s s .  Next, he ext rapola ted  h i s  f i e l d  measurements t o  ca lcu ia to  



wood volume data  f o r  a l l  oT Upper Volta based on t h e  s p a t i a l  

d i s t r i b u t i o n  of t h e  t h r ee  f o r e s t  c l a s s e s  a s  del imited on t h e  

Landsat imagery. This e f f o r t  provided t h e  f i r s t  es t imate  of 

forest/lumber/volume p o t e n t i a l  i n  Upper Volta. The t a sk  would 

have been next t o  impossible t o  achieve without t h e  Landsat da ta  

and conventional techniques could not  have produced t h e  same 

r e s u l t s  i n  such' a s h o r t  time. 

2 )  I n  1979, t he  Center col labora ted  with t h e  Canadian c i v i l  

engineering company, LAVALIN, on a con t rac t  f o r  t h e  recons t ruc t ion  

of 500 kms. of roads i n  Upper Volta. Landsat imagery was used 

to :  a )  i den t i f y  road cross ing  po in t s  over low-lying a reas  t h a t  

required t h e  l a s t  road realignment and t h e  l e a s t  mount  of con- 

s t r u c t i o n  and mater ia ls :  b) i d e n t i f y  sites of water supply: and: 

c) l oca t e  l a t e r i t i c  rock deposi t s  f o r  ma te r i a l  required i n  road 

construct ion.  F ie ld  surveying t o  accomplish t h e  t h r ee  above 

t a sk s  would have taken considerably longer (on t h e  order  of 1 2  

t o  18  months) than t h e  labora tory  ana lys i s  of Landsat imagery. 

3 )  In  1981, Center s t a f f  co l labora ted  with t h e  Lake Volta Auth- 

o r i t y  of Ghana t o  develop a simple, cos t -e f fec t ive  method of 

determining Lake Volta water r e s e rvo i r  volumes f o r  d i f f e r e n t  

t i m e s  of t h e  year.  Multi-temporal perimeter and su r face  a rea  

measurements were made on Landsat imagery. These da ta  were 

co r r e l a t ed  with h i s t o r i c a l  records of water he ight  l e v e l s  

measured a t  dam spi l lway t o  c a l cu l a t e  water volume (Cost of 

s tudy $10,000.00) . The volume measurements provide da ta  which 

t h e  Authority engineers use i n  managing dam flow according t o  

needs f o r  hydroelec t r ic  generat ion and a g r i c u l t u r a l  i r r ' i ga t ion  



during t h e  w e t  and dry seasons. The much more c o s t l y  a l t e rna -  

t i v e  involves pe r iod ic  a e r i a l  photographic missions t o  ga the r  

t h e  required da ta  and an extremely expensive car tographic  base 

map (Probable cos t  + $ ~ O O , O O O .  00. ) . - 
AID/W and Mission Manaqement: 

USAID/Upper Volta mangement has  improved remarkably s i nce  

August 1982, when, t he  p ro j ec t  was t r a n s f e r r e d  t o  t h e  USAID Div- 

i s i o n  o f  Human Resources, under management of a new fo r e s t ry /  

environment/energy o f f i c e r ,  Kevin Mullally.  As a means of 

i n t eg r a t i ng  t h r e e  s ec to r s  in. U S A I D  p ro j ec t s  and t h e  Country 

Development St ra tegy Statement (CDSS), he has turned t o  remote 

sensing, and e spec i a l l y  t h e  regional  CRTO p ro j ec t ,  a s  a source 

of da t a  f o r  development of an Upper Volta ecologica l  master plan. 

Remote sens ing  is  a t o o l  f o r  f o r e s t ry ,  environment, and energy 

development, but it serves  t o  l i n k  a l l  t h r e e  and f u r t h e r ,  t o  

l i n k  them t o  ag r i cu l t u r a l and  rangeland p r o j e c t s  being developed 

by t h e  Mission. Previous t o  August 1982 t h e  reg iona l  aspect  of  

t h e  p ro j ec t  i nh ib i t ed  i ts  e f f e c t i v e  management. The present  

p ro jec t  manager is a c t i v e  i n  monitoring t h e  p ro j ec t ,  and has 

almost d a i l y  contact  w i t h  t h e  U. S. con t rac to r s  a t  CRTO. The 

Division of Human Resources sees remote sens ing  as a valuable t o o l  

f o r  t h e  Mission, and wants t o  i n t e g r a t e  t h e  technology i n t o  

t h e i r  new f o r e s t r y  p ro jec t .  The d iv i s ion  i s  seeking pub l i c i t y  

f o r  CRTO, and plans t o  t ake  advantage of an OPA v i s i t  i n  t h e  

near  f u tu r e  t o  demonstrate C R I J t s  c a p a b i l i t i e s  and po t en t i a l .  



USAID/Upper Volta perce ives  AFR/RA as very responsive i n  terms 

of guiding and a s s i s t i n g  i n  processing of p r o j e c t  documents. 

USAID specu la t e s  t h a t  remote s e n s i s q  might be a technology f o r  

cons idera t ion  i n  t h e  Agr icu l tu ra l  Development P r o j e c t  which 

AFR/RA is designing. The Mission would l i k e  t o  s e e  more S&T 

Bureau s c i e n t i f i c  suppor t  i n  advis ing  and funding extens ive ,  

remote sens ing  a p p l i c a t i o n s  f o r  understanding f o r e s t r y  and range- 

land changes i n  West Afr ica .  I n  add i t ion ,  d e s e r t i f i c a t i o n  

processes and eco log ica l  containment of d e t e r i o r a t i n g  environ- 

mental condi t ions  a r e  a r e a s  where SLT t e c h n i c a l  and f i n a n c i a l  

resources  can be brought t o  b e a ~  and would be welcomed by-the 

A I G  Mission. 



APPENDIX A 

REVIEW OF VISITS TO WEST AFRICAN COUNTRIES COOPERATING I N  CRTO 

General  

I n  n e a r l y  eve ry  c a s e  throughout  West A f r i c a  CRTO g r a d u a t e s  

are f r u s t r a t e d  because t h e y  cannot u se  t h e i r  t r a i n i n g .  The o n l y  

d e f i n i t e  excep t ion  i s  i n  Benin and t h e  o n l y  q u a l i f i e d  excep t ion  w a s  

found i n  Sierra Leon. The main reason  relates t o  t h e  l a c k  o f  manage- 

ment t r a i n i n g .  

Some g radua t e s  who r e t u r n  t o  t h e i r  count ry  work on a remote 

s e n s i n g  p r o j e c t  and when t h a t  p r o j e c t  is o v e r ,  f i n d  themselves wi th-  

o u t  r u r t h e r  work. Others  r e t u r n  t o  f i n d  t h a t  p r i o r i t i e s  have changed 

and remote s ens ing  p r o j e c t s  have been cance l l ed .  

V i s i t s  by t h e  e v a l u a t i o n  team t o  seven of  t h e  s i g n a t o r y  , 

c o u n t r i e s  i n d i c a t e  t h a t  t r a i n e e s  a r e  adequa t e ly  p repared  a t  t h e  CRTO, 

b u t  do not  have n a t i o n a l  i n f r a s t r u c t u r e  i n  which t h e y  can t h e i r  

knowledge. Most programs us ing  remote s e n s i n g  a r e  i n t e r n a t i o n a l  

a s s i s t a n c e  programs. 

I t  appears  t h a t ,  t h e  main problem is n o t  whether t h e  CRTO 

g radua t e  is us ing  h i s  t r a i n i n g ,  bu t  whether h i s  count ry  pos se s se s  

t h e  i n f r a s t r u c t u r e ,  f i n a n c i a l  r e sou rces ,  i n t e r e s t ,  w i l l  and manage- 

ment a b i l i t y  t o  u se  h i s  newly acqu i r ed  s k i l l s .  The answer t o  t h a t  

ques t i on  is an u n q u a l i f i e d  "not1. 

There fore ,  any f u r t h e r  t r a i n i n g  should  cons ide r  courses  i n  

b a s i c  management, budget ing,  programming, e t c .  s o  t h a t  t h i s  new 

gene ra t i on  of  " s k i l l e d M  t e c h n o l o g i s t s  a l s o  pos se s s  t h e  a b i l i t y  t o  

p r epa re ,  propose and run  t h e i r  own p r o j e c t s .  

The fol lowing s e c t i o n  d e s c r i b e s  t h e  i n t e rv i ews  t h e  e v a l u a t i o n  

team had i n  each country .  The c o n t r a c t o r  (Andrew S t a n c i o f f )  v i s i t e d  
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a l l  West Afr ican  s tates excep t  one ( N i g e r i a ) ,  which was v i s i t e d  by . 

Charles  Paul .  I n  almost  every  c a s e  t h e  names of t h e  i n d i v i d u a l s  

in te rv iewed  were provided by t h e  CRTO Anglophone s t a f f .  Unfor tuna te ly ,  

i n  most cases, i n i t i a l  d i s c u s s i o n s  had t o  be conducted w i th  a program 

manager r a t h e r  t han  t h e  CRTO s t u d e n t s .  I n  o t h e r  c a s e s ,  s t u d e n t s  were 

i n  t h e  f i e l d  and, t h e r e f o r e ,  unava i l ab l e .  I n  every  case t h e  t i m e  

a l l o c a t e d  f o r  each count ry  ( cons ide r ing  t h e  v a g a r i e s  of f l i g h t  

schedules ,  etc.) was t o o  s h o r t  t o  permi t  t h e  k i n d  o f  in-depth e f f o r t  
- 

t h a t  an  e v a l u a t i o n  o f  t h i s  s o r t  deserves .  

Seneqal  

D i r e c t i o n  de 1'Amanaqement. du Terr i toi rs :  Meetings i n  Dakar wt!re h e l d  

w i th  D r .  Tchium, D i r e c t o r ,  under which a n a t i o n a l  remote s e n s i n g  

mapping p r o j e c t  is  be ing  coord ina ted .  This  p r o j e c t  is be ing  funded 

by USAID and suppor ted  by t h e  U n i v e r s i t y  of Dakar Geography D e p t .  

Under t h e  a e g i s  o f  t h e  p r o j e c t ,  t w o  geographers  have been s e n t  

t o  CRTO f o r  t r a i n i n g . ,  F ive  o t h e r  Senega lese  have been t r a i n e d  a t  

CRTO. Four o f  t h e s e  r ece ived  advanced t r a i n i n g ,  a n d  one of  t h e s e  

went o n t o  Lava1 i n  Quebec f o r  a d d i t i o n a l  t r a i n i n g .  D r .  Tchium made 

t h e  fo l lowing  obse rva t ions :  

H e  would l i k e  t o  send  more people .  

H e  has  s e n t  two t o  CRTO. 

H e  would l i k e  t o  have people  s t a y  f o r  extended courses .  

H e  needs more s c h o l a r s h i p s  t o  CRTO. 

H e  s t a t e d  t h a t  S a l  Mamadou of t h e  U n i v e r s i t y  o f  Dakar 

f e e l s  t h a t  CRTO is behind Senegal  i n  R e m o t e  Sensing.  

H e  cannot g e t  imagery o r  p roduc ts  f a s t  enough. 



USAID: Discussion with officer of USAID, who is in charge of the - 
remote sensing project, brought out the following observations: 

1. He is somewhat confused by role of remote sensing. 

2. He visited the project only three times in two years. 

3. He became much more interested after explanation of role 

of remote sensing and geographic information systems. 

USAID Remote Sensing Project: In an interview with Kalibou Diatta, 

geographer who spent three months at CRTO and who is now working 

with the AID University of Dakar Remote Sensing project as a land 

use analysist. He made the following observations: 

He complained of the lack of organizational structure at 

CRTO . 
He said that Mr. Serrier of the French staff was very 

good. 

He thought the courses were too primitive. 

The courses were not directed to individual development. 

There were 'insufficient funds to cover costs. 

The food/lodging arrangements were poor. 

The students were not invited to a seminar on remote 

sensing hosted by CRTO. 

University of Dakar: Mamadou Sal, Prof. of Geography Dept., considers 

himself anexpertin remote sensing and has lectured at CRTO. 

(Senegalese stidents who attended his lecture stated that they were 

disappointed in his presentation. ) Prof. Sal r,~ade the following 

points : 

1. He complained of weakness of the Center. 

2. If Senegalese could buy the imagery, they could do a better 

job in their projects. 



3. H e  would l i k e  t o  be i n v i t e d  t o  t e a c h  a t  Center .  

4. Senegal  would buy 300,000 CFA o f  imagery i f  f t  were a v a i l -  

able a t  CRTO. 

Seneqal  Science & Research Council  (SERST): Honore Ndiaye, D i r e c t o r ,  

M r .  ~ a t s c h n e r ,  A s s i s t a n t .  M r .  Ndiaye w a s  a b s e n t ,  so I in t e rv i ewed  

M r .  Datschner,  who knew l i t t l e  about  remote s e n s i n g  a c t i v i t i e s  and 

sugges ted  I r e t u r n  a f t e r  M r .  Ndiayels  r e t u r n .  It is q u i t e  a p p a r e n t  

t h a t  SERST is  doing ve ry  l i t t l e  i n  remote s e n s i n g  and is n o t  i nvo lved  

i n  t h e  va r ious  remote s e n s i n g  p r o j e c t s  i n  Senegal .  Other  agenc i e s  

a c t i v e  i n  remote s e n s i n g  i n c l u d e  CILSS - (METEosAT), UNESCO - 
(hydrology) , FAO, and USAID. 

U S A I D  Remote Sensinq P r o j e c t :  D r .  F r e d e r i c  H i i w i  2 :  Par:lr Cidef of - 
Che USAID p r o j e c t  w i th  South Dakota S t a t e  Universj4: ; ,  s ta i .?d  t h a t  

D i a t t a  i s  w e l l  t r a i n e d  and prepared  t o  conduct  gooh work. L d i d  n o t  

ge t  a chance t o  meet Mamadou NtDyaye, who a l s o  comg%.a*-d th? CRTO 

cour se ,  b u t  w b ,  accord ing  t o  D r .  Hilwig is Ear. t oo  ~ 1 d  (295 t o  

begin  a new c a r e e r  i n  remote s 'ensing and was on ly  sen;: ,foxb p o l i t i c a l  

reasons .  Even i f  he were good and w e l l  t r a i n e d ,  he  would retire w i t h i n  

two t o  seven y e a r s  and so would n o t  be i n s t r u m e n t a l  i n  t h e  develop- 

ment o f  Senegal .  D r .  Hilwig f e e l s  t h a t  t h e r e  i s  good p o t e n t i a l  for 

remote s e n s i n g  i n  development p r o j e c t s  i n  Senegal .  However, h e  f e e l s  

t h a t  p o l i t i c s  are p l a y i n g  a very  s t r o n g  p a r t  i n  Senegal a t  p r e s e n t  

t o  t h e  de t r imen t  o f  t h o s e  who have been t r a i n e d  t o  do good work. 

Conclusion 

L i t t l e  o r  no real remote s e n s i n g  i n t e r p r e t a t i o n  has  been done 

i n  Senegal  i n  s p i t e  of i ts  p o t e n t i a l  and t h e  number o f  o r g a n i z a t i o n s  
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who could use it: even though t h e r e  i s  an o rgan iza t ion  with f i n a n c i a l  

support  f o r  and a mandate t o  use it; and i n  s p i t e  of t h e  f a c t  t h a t  

t h e r e  a r e  technic ians  w b  have been t r a i n e d  t o  use it. This state of  

a f f a i r s  is  due t o  a number of f a c t o r s :  

Senegalese I1expertsl1 who do no t  a s s i s t  o t h e r  agencies.  

I n t e r n a t i o n a l  organiza t ion  s t a f f e d  by ind iv idua l s  who are 

no t  i n t e r e s t e d  . i n  o r  unwil l ing t o  use remote sens ing  t o  

a s s i s t  i n  development p r o j e c t s .  

The concent ra t ion  of  i n t e r n a t i o n a l  p r o j e c t s  i n  t h e  a g r i c u l -  

t u r a l  s e c t o r  has precluded t h e  p o t e n t i a l  development of 

maps usefu l  t o  t h e  p r i v a t e  investment s e c t o r , ,  

The lack  of r e a l  hands-on t r a i n i n g  of ~ f r i c a n  t echn ic ians  

and t h e  l ack  of managerial t r a i n i n g  of  Africans i n  remote 

sensing.  

S i e r r e  Leone 

Meetings i n  S i e r r a  Leone were l i m i t e d  by t i m e  and t h e  f a c t  t h a t  

many government o f f i c i a l s  were i n  t he  f i e l d  on p r o j e c t  duty. The 

meetings arranged by A I D  were extremely w e l l  planned i n  s p i t e  of t h e  

s h o r t  timeframe. M r .  Wilson Scarborough, t h e  Ag. Dev. Of f i ce r ,  and 

M r .  Weber, h i s  S i e r r a  Leonian counterpar t ,  s e t  up meetings with A. A. 

J a l l o h ,  t h e  Director  of Land and Water Resources, Division of  t h e  

Department o f .Agr icu l tu re ,  and M r .  Wurie, Chief Geologis t  of t h e  

S i e r r a  Leone Geological  Suxvey. 

Remote Sensinq Division: A. A. J a l l o h  and 0. L. A. Gordon (Head of  

Remote Sensing Division) a r e  i n  charge of sending s tuden t s  t o  CRTO. 

The following po in t s  were made by t h e s e  gentlemen: 
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The concensus i s  t h a t  CRTO is  a very good resource which 

t h e  S i e r r a  Leonians f e e l  they  can use very e f f e c t i v e l y ,  

and from which they  have alre'ady g r e a t l y  p r o f i t e d .  The 

S i e r r a  Leone government has  a l ready s e n t  s i x  ind iv idua l s  

f o r  t r a i n i n g  t o  t h e  Center ,  inc luding  M r .  Wurie, Chief of 

t h e  Geological  Survey. One of t h e s e  t r a i n e e s ,  M. S. Kamara, 

spen t  s i x  months a t  CRTO and has been considered a s  one 

o f .  t h e  primary anglophone candidates  f o r  a major p o s i t i o n  

a t  t h e  Center. He is p resen t ly  a t  Enschede i n  Holland a t  

Dutch AID expense completing a course i n  Hydrology, a f t e r  

having had a t r a i n i n g  course a t  t h e  EROS Data Center. 

Although t h e  S i e r r e  Leone government appears  t o  be low on 

funds, nonetheless  a l l  of t h e  middle and lower echelon 

bureaucra ts  and t echno log i s t s  appear t o  be w e l l  t r a i n e d ,  

e n t h u s i a s t i c ,  and hard  working. This is c e r t a i n l y  t r u e  

of  t h e  people working i n  t h e  U.N.D.P. Lands and Fores ts  

Inventory p r o j e c t ,  which has been t h e  main u s e r  of  Landsat 

and remote sensing.  

M r .  Gordon and M r .  J a l l o h  f e e l  t h a t  courses at8CRT0 a r e  

t o o  s h o r t  and t h a t  more app l i ca t ions - l eve l  programs should 

be considered f o r  Anglophones. They f e e l  t h a t  a l l  of t h e h r  

people need remote sens ing  t r a i n i n g  a t  a very in-depth 

l e v e l  s o  t h a t  they  can continue on t h e i r  n a t i o n a l  n a t u r a l  

.. , resources  inventory.  

4. They be l i eve  t h a t  t h e r e  are no t  enough Anglo i n s t r u c t o r s  

i n  enough d i s c i p l i n e s .  



5. They want advanced courses  because p r e v i o u s l y  r e t u r n e d  
t 

CRTO t r a i n e e s  have providad o t h e r  groups i n  S i e r r a  Leone 

wi th  same basic t r a i n i n g  b e f o r e  t h e  new g r o u p s , ' i n  t u r n ,  

. l e a v e  S i e r r a  Leone f o r  CRTO. 

6. They feel t h a t  t h e y  should  have t h e i r  own small photo  

l a b  i n  Freetown. 

7. A I D  needs t o  p rov ide  housing a t  CRTO. 

8. They need l i t e r a t u r e  from CRTO i n d i c a t i n g  s t a t u s  o f  i n t e r -  

n a t i o n a l  remote s e n s i n g  programs. 

Geological  Survey of  S i e r r a  Leone: D r .  Wurie, Chief Geo log i s t ,  made 

t h e  fo l lowing  p o i n t s :  

Conclusion 

The 

H e  f e e l s  CRTO is  very u s e f u l .  

H e  wants CRTO t o  t each  o t h e r  remote s ens ing  t echn iques  as 
!P 

relates t o  minera l  e x p l o r a t i o n  i n c l u d i n g  magnet ics ,  g r a v i t y ,  

e l ec t romagne t i c s ,  and' image p roces s ing ,  and b e l i e v e s  t h a t  

advanced courses  should  be t a u g h t  t o  i n t e g r a t e  a l l  t h e s e  

approaches.  

H e  was emphat ic  r ega rd ing  t h e  need f o r  ad- 

vanced Anglophone geology cou r se  and on-the-job t r a i n i n g .  

Many of  h i s  b e s t  people  t r a i n e d  i n  remote s e n s i n g  have 

b e e n h i r e d  e lsewhere  (Viz. Gordon, Kamara, etc.) .  Because 

of t h i s  demand, he  concludes t h a t  remote s e n s i n g  i s  inva l -  

uab le  and should  be suppor ted  t o  r e p l e n i s h  personne l  l o s t  

t o  o t h e r  r e s p o n s i b l e  p o s i t i o n s .  

S i e r r a  Leonians a r e  very  e n t h u s i a s t i c  about  t h e  CRTO s i n c e  k 

t hey  are us ing  t h e i r  t r a i n i n g  t o  conduct l a n d  use and minera l  
0 



e x p l o r a t i o n  i n v e s t i g a t i o n s .  They wish t o  have h i g h e r  l e v e l  t r a i n -  

i n g ,  on-the-job t r a i n i n g ,  t h e i r  own photo l ab ,  and more people  

t r a i n e d  a t  CRTO. 

I v o r y  Coast  

Due t o  a cance l l ed  A i r  Afr ique f l i g h t ,  t h e  c o n t r a c t o r  a r r i v e d  

i n  Abidjan one day l a t e r  t han  expected.  A meeting had been set up 

by REDSO/WA a t  t h e  I n t i t u t e  Nat iona l  Geographic w i t h  t h e  D i r e c t o r ,  

Alpha C i s s e .  

I n s t i t u t e  Nat iona l  Geographic: Meeting w i th  Alpha C i s s e ,  D i r e c t o r ,  

brought  o u t  t h e  fol lowing:  

D r .  C i s s e  gave t h e  c o n t r a c t o r  a background on remote 

s ens ing  i n  t h e  Ivory  Coast.  

I vo ry  Coast ha s  d i f f i c u l t y  i n  f i n d i n g  funds a s  r eques t ed  

t o  suppor t  bo th  CRTO and t h e  Af r i can  Remote Sensing Counci l .  

D r .  C i s s e  f i n d s  t h a t  t h e  Council ( l o c a t e d  a t  Bamako) is  

n o t  ve ry  h e l p f u l  t o  Ivo ry  Coast.  

H e  would l i ' k e t o  see A I D  suppor t  t r a i n i n g  o f  l ab  t e c h n i c i a n s  

and assist i n  s e t t i n g  up a photo l z b  i n  Ivory  Coast .  

H e  needs somebody t o  do c o l o r  p roces s ing  t r a i n e d  a t  CRTO. 

H e  cannot unders tand why s o  much money should  be i n v e s t e d  

i n  a Landsat r e c e i v i n g  s t a t i o n .  

H e  f e e l s  t e c h n i c a l  l e v e l  of  CRTO cou r se s  i s  n o t  h igh  enough, 

and focuses  t o o  much on thema t i c  mapping i n s t e a d  of f i r s t  

producing b a s i c  c a r t o g r a p h i c  documents. 

H e  b e l i e v e s  CRTO is a good i d e a  b u t  should  focus  on h igh  

l e v e l  t r a i n i n g .  



8. H e  d o e s n ' t  b e l i e v e  t h a t  t h e  government o f - t h e  Ivory  

Coast  should  be made t o  suppor t  t h e  Cente r  u n t i l  t h e  

CRTO has  t r a i n e d  a l a r g e  number of  people  from t h e  Ivory  

Coast.  

9.  I f  a  SPOT o r  Landsat r e c e i v i n g  s t a t i o n  i s  e s t a b l i s h e d ,  

t h e  donors should  o p e r a t e  it and pay f o r  it u n t i l  t hey  have 

proper'ly t r a i n e d  t h e i r  replacements.  

10. Once t h i s  t r a i n i n g ,  photo  l a b ,  and geographic  a p p l i c a t i o n s  

o f  Landsat t r a i n i n g  have reached a h igh  l e v e l ,  t hen  Ivory  

Coast w i l l  be ready t o  buy produc ts  and s e r v i c e s  and pay 

a suppor t  f e e  t o  CRTO. 

11. H i s  f i n a l  comment as relates t o  Landsat ,  CRTO, and t h e  

t hema t i c  approach was t h a t  t h e  technology proposed i s  f a r  

t o o  advanced f o r  West Aflrican needs. 

Conclusion 

The c o n t r a c t o r  feels t h a t  t o o  s h o r t  a t i m e  w a s  s p e n t  i n  

Ivory  Coast  t o  determine i f  ex-CRTO s t u d e n t s  are us ing  t r a i n i n g  on 

t h e  job. No s t u d e n t s  w e r e  in te rv iewed .  Dr. Alpha C i s s e  was j u s t  

charge Ivory  Coast remote s ens ing ,  and i s  t r y i n g  b r i n g  

everyone under h i s  c o n t r o l ,  and s t a r t  a photo l a b  i n  a photogrammetry 

mapping s e c t i o n  t h a t  is a l r e a d y  q u i t e  large and w e l l  endowed w i t h  

equipment and funding.  H e  i s  a t t emp t ing  t o  wrest c o n t r o l  o f  remote 

s ens ing  from t h e  r e sou rce  mapping community. D r .  Cisse seems power- 

f u l ,  o rgan ized  and a c t i v e ;  and wants t o  b r i n g  h i s  op in ions  t o  bea r  

on t h e  d i r e c t i o n  taken  by t h e  CRTO. 

REDSO o f f i c e s  were v i s i t e d ,  bu t  no p r o j e c t  o f f i c e r  o r  l i a i s o n  

o f f i c e r  w a s  found and no u s e f u l  conve r sa t i ons  r e s u l t e d .  



-9- 

Ivory  Coaat seems t o  be going through a r e - eva lua t ion  o f  CRTO 

and i ts  r o l e  i n  s o l v i n g  n a t i o n a l  development g o a l s .  A l p h a X i s s e  

appears  t o  be i n t e r e s t e d  i n  t a k i n g  o v e r  from what: he  refers t o  as 

t h e  l l t h e m a t i s t s l l  and f e e l s  geographers  should  t a k e  a primary r o l e .  

I vo ry  Coast t r a i n e e s  were n o t  i n t e rv i ewed ,  a l though  t h e y  

are presumably u s i n g  techniques  l e a r n e d  a t  CRTO i n  t h e i r  mapping 

pro  j e c t s  . 
Ivory  Coast wants t o  develop i t s s o w n  photo l a b s  ( c o l o r  

c a p a b i l i t y )  , produce imagery. 

Benin 

The meetings i n  Benin were c u r t a i l e d  by t h e  l a c k  o f  t i m e  and 

t h e  f a c t  t h a t  most o f  t h e  CRTO t r a i n e e s  were i n  t h e  f i e l d ,  s i n c e  

t h e  d ry  season i s  underway, and t h i s  is t h e  season i n  which geolog- 

i c a l  and hyd ro log i ca l  f i e l d  work can b e s t  be conducted. The meetings 

h e l d  were a l s o  impacted by a  convention and va r ious  o t h e r  concur ren t  

meetings. The c o n t r a c t o r  was greeted by M r .  Larry  Corbe t t ,  f i r s t  

s e c r e t a r y  a t  t h e  U. S. Embassy, who in t roduced  t h e  c o n t r a c t o r  t o  t h e  

charge d 8 A f f a i r e s ,  M r .  Char les  Twinning. M r .  Twinning and M r .  Cor- 

b e t t  exp la ined  t h a t  t hey  were a t t emp t ing  t o  handle  A I D  bus ines s  i n  

Benin, a l though an A I D  r e p r e s e n t a t i v e  u s u a l l y  v i s i t s  from Lome, 

Togo a t  r e g u l a r  i n t e r v a l s .  The i r  impress ion  was t h a t  USAID/Lome 

had l i t t l e  i n t e r e s t  i n  AID-related p r o j e c t s  i n  Benin. M r .  Co rbe t t  

a r ranged  f o r  meetings w i t h  D r .  Okio o f  t h e  D i r ec t i on  d lEau  e t  Fo re t .  

D r .  Okio i s  a l s o  a u n i v e r s i t y  p r o f e s s o r  i n  geagraphy and is  head of  

t h e  Remote Sensing P r o j e c t  f o r  t h e  Government of  Benin. H e  is  a l s o  

p r e s i d e n t  of  t h e  Adminis t ra t ive  Council of  t h e  CRTO. 
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D i r e c t i o n  d t E a u  e t  Fo re t :  D r .  Okio is an ex t remely  busy man who was 

c h a i r i n g  va r ious  in te rgovernmenta l  meetings a t  Cotonou, b u t  h e  

m e t  w i th  t h e  c o n t r a c t o r  f o r  about t h r e e  hours  and showed t h e  con t r ac -  

t o r  t h e  photo l a b ,  which had been set up w i t h  t h e  w s i s t a n c e  of  t h e  

CRTO eng inee r ,  J i m  Sorenson. D r .  Okio p o i n t e d  o u t  t h e  kollowing: 

The Beninois remote s e n s i n g  t r a i n e e s  who had s t u d i e d  

a t  CRTO were e i t h e r  i h  t h e  f i e l d  o r  were t e a c h i n g  a t  

t h e  Univers i ty .  

Courses a t  CRTO were n o t  h igh l e v e l  enough, 

Courses were n o t  long  enough. 

S tuden t s  could  n o t  remain a t  t h e  Cente r  a f t e r  3:30 p.m. ,  

SO t hey  l o s t  half a day. 

A s h o r t  management course ,  i n c l u d i n g  t h e  'p repara t ion  o f  

' proposa l  and p r o j  ect documents, shou ld  be g iven  a t  CRTO. 

6.  Courses on " s p e c i a l  t ,echnologyu,  a s  relates t o  remote 

s ens ing ,  shou ld  be  o f f e r e d  a t  CRTO. 

7 .  Many Francophones a t t e n d e d  Anglo courses  a f t e r  t hey  f i n -  

i s h e d  t h e  Francophone courses  t o  p i c k  up on material 

t h e  French do n o t  cover.  

P o i n t s  brought  o u t  i n  meetings w i th  Yovo Lucien, photo t ech -  

n i c i a n  a t  t h e  photo l a b  s e t  up by CRTO, w e r e  t h e  fol lowing:  

1. Yovo t h i n k s  h i s  t r a i n i n g  a t  CRTO w a s  e x c e l l e n t  and hopes 

t o  go back. 

2.  H e  i s  p a r t i c u l a r l y  complimentary o f  J i m  So renson l s  e f f o r t s  

a t  CRTO . 
3 .  He feels CRTO should  be t h e r e  t o  t r a i n  t e c h n i c i a n s  and 

d i s t r i b u t e  imagery. 
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H e  f e e l s  CRTO needs a d d i t i o n a l  photo  equipment. 

H e  f e e l s  t h a t  each count ry  shou ld  have i t s  own lab. 

Yovo would l i k e  t o  go t o  t h e  U. S. f o r  a d d i t i b n a l  t r a i n -  

i n g ,  bu t  has  n o t  bezn s u c c e s s f u l  i n  a c q u i r i n g  USAID fund- 

i ng .  

Yovo has  set up a very  n e a t ,  small l a b o r a t o r y  w i th  Jim 

Sorenson l s  he lp ,  and i s  producing q u a l i t y  imagery and 

photography. 

Yovo is t r a i n i n g  Agboquil iane F i d e l e  t o  t a k e  ove r  h i s  j ob  

and he  appears  e f f i c i e n t .  

Yovo would l i k e  t o  r e t u r n  t o  CRTO t o  t a k e  over  t h e  photo  

l ab .  

The photography and imagery be ing  t u r n e d  o u t  by Yovo is 

f o r  Ben in ' s  P r o j e t  de  S u r v e i l l a n c e  Continue de l a  Couver- 

t u r e  F o r e s t i e r e  under. D r .  Okio (U.  N .  f und ing ) .  

Conclusion 

I n  s p i t e  of  l a c k  o f  USAID a s s i s t a n c e  t o  Benin, t h e  remote 

s e n s i n g  community seems t o  have reaped t h e  b e n e f i t s  of t h e  USAID 

CRTO investment .  The t r t ? inees  have a l l  r e t u r n e d  t o  Benin where 

t h e y  are apply ing  t h e i r  t r a i n i n g  i n  t h e  va r ious  d i s c i p l i n e s .  

Acwrding  t o  M r .  P ion ,a  Francophone i n s t r u c t o r  a t  CRTO, very  good . 

geology work i s  being done i n  t h e  n o r t h  of  Benin by t h e s e  ex-s tuden ts .  

Rased on t h e  c o n t r a c t o r ' s  obse rva t ion ,  t h e  t r a i n i n g  r ece ived  by Yovo 

i n  photo  process ing ,  l a b  maintenance, and p lann ing  is e x c e l l e n t .  The 

r e s u l t s  a r e  commendable and place Benin ahead o f  o t h e r  West Afr ican 

c o u n t r i e s  i n  t h e  f i e l d  because:  ( a )  t hey  have t r a i n e d  s c i e n t i s t s  i n  

t h e  f i e l d  working on a p p l i c a t i o n s ,  (b)  t h e y  have CRTO t r a i n e d  people  

t each ing  a  new gei lera t ion of u n i v e r s i t y  s t u d e n t s  who (c) w i l l  be 



s e n t  t o  CRTO f o r  t r a i n i n g  and who w i l l  have t h e  suppor t  o f  (d)  a 

ve ry  dynamic remote s e n s i n g  s e n s i t i z e d  manager ( D r .  0k io )  , and (8) 

t h e  Beninois  have developed and equipped t h e i r  own photo  l a b  and - .  
remote s e n s i n g  c e n t e r  wi thout  A I D  suppor t .  

A l l  i n  a l l ,  it i s  q u i t e  e v i d e n t  t h a t  CRTO remote s e n s i n g  tech-  

n iques  a r e  be ing  used by Beninois  CRTO g radua t e s  i n  p r o j e c t s  through- 

o u t  Benin, and t h a t  remote, s e n s i n g  has  become a major t o o l  i n  t h e  

development s t r a t e g y  of Beninois.  

I n  add i+ ion  t o  t h e  meetings desc r ibed  above, t h e  c o n t r a c t o r  

was i n v i t e d  t o  a t t e n d  a meeting o f  t h e  committee of t h e  CRTQ Execu- 

t i v e  C o u r d l .  This  meeting was t o  be a t t e n d e d  by numerous d e l e g a t e s  

from t h e  Afr ican  Remote Sensing Council  and o t h e r  groups ,  b u t  never  

m e t  because t h e  Beninois M i n i s t e r  who was t o  make an important  

announcement r ega rd ing  t h e  f u t u r e  o f  CRTO never  showed up. 

The c o n t r a c t o r  m e t  w i t h  A I D  Ag. O f f i c e r  Rol lo  Ehr ich ,  and 

p r o j e c t  o f f i c e r s  Sanath  R. Reddy and Ralph Conley, and d i s cus sed  

CRTa and a related remote s e n s i n g  p r o j e c t ,  P r o j e t  des  I n v e n t a i r e s  

de Resource Terrestre, (TAMS c o n t r a c t ) .  Abdul D i a l l o ;  USAID/Mali 

L ia i son  Of f ice r ,  made appointments w i th  va r ious  Mali i n s t i t u t i o n s  

f o r  t h e  c o n t r a c t o r .  F u r t h e r  meetings were h e l d  w i th  Ehr ich and 

M r .  Wilson, t h e  A I D  miss ion c h i e f ,  ICRISAT and AGROMET personne l .  

I n s t i t u t  Y a t i a n a l  de l a  Car toqraphie  e t  de l a  T o p o q r a ~ h i e :  This  

o r g a n i z a t i o n ,  headed up by Diadie  Traore ,  is  charged wi th  o v e r s i g h t  

on remote s e n s i n g .  The P ~ l l o w i n g  comments o f  M r .  T r ~ o r e  a r e  r e l e v a n t :  
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M a l i ' i n t e r e s t  i n  remote s e n s i n g  should  be t aken  f o r  g r a n t e d  

s i n c e  t hey  were probably  t h e  first country  i n  A f r i c a  t o  

g e t  i n t o  remote s ens ing .  

Support  of  CRTO i s  high.  Mali has  p a i d  1981 dues ,  bu t  no t  

1982 and 1983 because of  l a c k  o f  funds.  

Mali would send  more s t u d e n t s  b u t  has  no money. 

I n t r o d u c t o r y  remote s e n s i n g  courses  a r e  g iven  a t  t h e  

Un ive r s i t y  ., 

Mali would l i k e  t o  have h i g h e r  l e v e l  t r a i n i n g  a v a i l a b l e  

a t  CRTO. 

Traore  f e e l s  t h a t  t h e  count ry  has  t r a i n e d  peop le  and 

developed l a b s ,  b u t  needs m a t e r i a l s  and equipment, and 

e s p e c i a l l y  imagery. 

H e  wants t o  be a b l e  t o  improve h i s  maps a t  home. 

EL= f e e l s  t h a t  h i s  own.people can do t h e  i n v e n t o r i e s .  

H e  f e e l s  t h a t  some people  came back from CRTO knowing 

less than  when they,  l e f t .  

H e  f e e l s  t h a t  c a r t o g r a p h i c  s e r v i c e s  i n  each country-should 

have r e s p o n s i b i l i t y  f o r  a l l  r e n o t e  s ens ing .  

c o n t r a c t o r  then met wi th  Mahady S issoko ,  Mahamam Konate, 

D i a r r a  o f  t h e  same i n s t i t u t e ,  a l l  of  whom were t r a i n e d  a t  

CRTO. They showed t h e  c o n t r a c t o r  through t h e  photo  l a b ,  which is  i n  

bad cond i t i on .  The l a b  was set up i n  1973 wi th  new equipment, and 

appears  never  t o  have been used. I t  i s  d i s i n t e g r a t i n g ,  and w i l l  be 

o f  i i t t l e  va lue  i n  two o r  t h r e e  yea r s .  As long  as t h i s  management 

con t inues ,  t h e  e f f e c t s  of CRTO w i l l  be  minimal i n  a s s i s t i n g  Mali.  
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P r o j e c t  I n v e n t a i r e  de  Resource T e r r e s t r e  (PIRT) : The PIRT p r o j e c t  

ha s  been curta! ?ed by USAID. PIRT through TAMS had s i x  Malian 

t e c h n i c i a n s  producing l a n d  use  maps o f  t h e  sou the rn  h a l f  o f  Mali 

o v e r  t h e  l a s t  two yea r s .  No TAMS teams members were t h e r e  and t h e  

Malian c h i e f  of  p a r t y  was a t  Arizona S t a t e  U n i v e r s i t y  on a  t r a i n i n g  

miss ion.  M r .  S iky Ibrahim showed t h e  c o n t r a c t o r  around and h e  m e t  

f o u r  s c i e n t i s t s  who were t r a i n e d  by TAMS and no t  a t  CRTO. Conclusions 

are : 

Tra inees  were n o t  p a r t i c u l a r l y  w e l l  t r a i n e d ,  and cou ld  n o t  

e x p l a i n  reasons  f o r  theme e x t r a c t i o n  on TAMS maps. 

Maps were n o t  i n  a p u b l i s h a b l e  format and were, i n  f a c t ,  

most ly  s u b j e c t i v e  i n t e r p r e t a t i o n  by TAMS team. 

Based on t h e  c o s t  of  t h e  p r o j e c t ,  t h e  p roduc ts  were n o t  

c o s t  e f f e c t i v e  and t h e  PIRT team w i l l  have t o  be disbanded.  

The o r g a n i z a t i o n a l  s t r u c t u r e  was p r o f e s s i o n a l  and 

t h e  o f f i c e s  w e l l  organized.  

The t hema t i c  maps a r e  n o t  p r o j e c t  o r i e n t e d  n o r  d e t a i l e d ,  

and poor ly  f i e l d  checked. 

Discuss ions  w i th  P h i l  S e r a f i n i  and Jerry ~ o h n s o n '  of  ICRISAT: ( I n t e r -  

n a t i o n a l  Crops I n s t i t u t e  f o r  Semi Arid  Trop ics )  r evea l ed  t h a t  t h e  

PIRT p r o j e c t ,  wi thout  aer ia l  photos and wi thout  ground v e r i f i c a t i o n  

(Mul t i - l eve l  sampl ing) ,  produced maps a t  scales of  1:500,000 and 

1:1,000,000,  which were i n  t h e i r  view o f  l i t t l e  use. They f e l t  

t h a t  t h e  work could  have been u s e f u l  t o  them i f  done c o r r e c t l y .  

Geoloq ica l  I n s t i t u t e  of  Mali:  A meeting w i th  Elmeymoun Yassa and 

sekou D i a l l o ,  ' ~ i r e c t o r s ,  r evea l ed  t h e  fol lowing:  



1. They f e e l  t h a t  CRTO i s  good, b u t  p l a c e s  t o o  much emphasis 

on a g r i c u l t u r e .  

2. They have s e n t  t h r e e  people  t o  CRTO and a r e  g e n e r a l l y  

s a t i s f i e d  wi th  t h e i r  t r a i n i n g ,  b u t  feel t h e y  could  do 

more wi th  remote s ens ing ,  e s p e c i a l l y  i n  go ld  and diamond 

e x p l o r a t i o n  w i t h  more in-depth t r a i n i n g .  

3 .  They want b e t t e r  imagery and q u i c k e r  tu rnaround  t i m e .  

4. The l e v e l  of i n s t r u c t i o n  is n o t  h igh  enough. 

5. There a r e  n o t  enough p r o f e s s o r s  ( s p e c i a l i z a t i o n  l a c k i n g ) .  

6. The courses  a r e  n o t  l ong  enough. 

7. There a r e  s e p a r a t e  courses  f o r  Angophones and Francophones 

s o  they  d i d  n o t  b e n e f i t  from American i n s t r u c t o r s '  exper-  

i ence .  

8. The CRTO c e n t r a l i z e d  concept  is f i n e ,  s i n c e  every  count ry  

cannot a f f o r d  t o  have. i t s  own c e n t e r .  

9. The f e e l  t h a t  t h e  Mali remote s e n s i n g  program is  i n  t h e  

wrong hands.,. 

AGROMET P r o i e c t  Niamey (Mali  ranch): Discuss ions  w i th  H. F. Weldon - 
of  NOAA r evea l ed  t h a t :  , 

This  a  major p r o j e c t  agro-meteorological  r e s e a r c h  

f o r  t h e  Sahel .  

2.  The p r o j e c t  d o e s n ' t  use  Landsat o r  CRTO. 

PIRT P r o j e c t :  Discuss ions  w i th  Rol lo  Ehr ich ,  A I D  Ag. O f f i c e r ,  Chief  

of  PIRT P r o j e c t ,  r evea l ed  t h a t  t h e  PIRT p r o j e c t  i s  of  some va lue  as 

a  d e p a r t u r e  p o i n t  f o r  o t h e r  remote s e n s i n g  r e l a t e d  p r o j e c t s .  H e  i s  

n o t  s u r e  t h a t  USAID should  s t o p  funding PIRT completely.  
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USAID/Mali: Discussions with M r .  Wilson, USAID Mission Chief, ind i -  

cated t h a t  he sees  remote sensing as a valuable t o o l ,  but  does not  

f e e l  t h a t  PIRT i s  useful :  because i t  is too  general .  H e  f e e l s  t h a t  

mineral and hydrological explora t ion  is more pe r t i nen t .  

Conclusion 

M r .  b i ad ie  T rao re l s  con t ro l  of remote sensing i n  Mali p laces  

Mali a t  a  disadvantage. Others would be much b e t t e r  s u i t e d  t o  

conhuct an e f f e c t i v e  program. Except f o r  t h e  Geologfeal Survey, it 

appears very l i t t l e  e f f e c t i v e  work w i l l  be done i n  t h e  near  f u h r e .  

Any AID/CRTO e f f o r t  should support  t r a i n i n g ,  but probably should no t  

fund t h e  l abora to ry  o r  o the r  p r o j e c t s  which come under t h e  con t ro l  

of t h e  National Geographic I n s t i t u t e  and M r .  Traore. 

The USAID Mission i s  d isp leased  with t h e  TAMS r e s u l t s ,  and 

r i g h t l y  so.  USALD is  more i n t e r e s t e d  i n  support ing hydro o r  geolog- 

i c a l  development (investment) p ro jec t s .  This is  p a r t l y  due t o  recent  

gold,  diamond and o the r  mineral f i nds  i n  Mali, and poss ib le  l e v e l  of  

U. S. investment i n  such ventures.  

Upper Volta 

A f t e r  in t roduct ion  t o  CRTO Voltaique s t a f f ,  t h e  Evaluation 

Team m e t  with French, Canadian and American s t a f f ,  and with present  

and pa s t  s tuden t s ,  a s  w e l l  a s  i n t e rna t i ona l  organiza t ions  centered 

a t  Ouagadougou. There a r e  f i v e  Anglophone s tudents :  S i e r r a  Leone ( 2 )  

Gambia ( I ) ,  and Cameroon ( 2 ) .  Discussions with t h e s e  s tuden t s  i n  
L; 

t h e i r  f i n a l  week of t r a i n i n g  a t  CRTO revealed the following: 

1. A l l  p ra ised  t h e  i n s t r u c t o r  (Paul ~ i k k a )  and t h e  methods. 

2. Their  main complaint was t h a t  courses were no t  long 



3. They stated t h a t  h igher  l e v e l  courses  were n o t  p r e s e n t l y  

a v a i l a b l e  Engl ish,  fo l lowing  t h e  te rmina t ion  t h e i r  

i n t r o d u c t o r y  course.  

4. The Center was no t  open l a t e  enough f o r  them t o  work. 

5. The l i b r a r y  had a very l i m i t e d  c o l l e c t i o n .  

The l i v i n g  condi t ions  l e f t  something t o  be d e s i r e d .  

7. Two s t u d e n t s  f e l t  t h a t  . the  in t roduc tory-course  should  be 

provided i n  t h e  home country  by v i s i t i n g  s c i e n t i s t s  after 

which advanced s t u d e n t s  (no t  t echn ic i ans  o r  voca t iona l )  

would be s e n t  f o r  long pe r iods  (up t o  a yea r )  t o  CRTO 

f o r  i n t e n s i v e  t r a i n i n g  i n  t h e i r  s p e c i a l i t i e s ,  and would 

r e t u r n  t h e i r  c o u n t r i e s  t o  do ground t r u t h i n g  du r ing  

t h i s  pe r iod ,  and then  f i n i s h  up a t  CRTO. 

8. They complained about procedures  f o r  g e t t i n g  spending 

money on t i m e .  

9. They f e l t  t h a t  they should have more Engl i sh  textbooks.  

10. They wanted t o  know more about remote sens ing  program 

management. 

11. They f e e l  t h a t  a dormitory a t  t h e  Center would s o l v e  

s e v e r a l  problems. 

The Canadian CIDA r e p r e s e n t a t i v e  CRTO, M r .  Yergot , made t h e  

fol lowing comments: 

1. H e  was the '  Deputy Di rec to r  of t h e  Center,  b u t  q u i t  t h e  

2. H e  became t h e  range land 'and  f o r e s t r y  advicor  t o  advanced 

s t u d e n t s .  
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3. H e  conducted a r e g i o n a l  West Afr ican  Remote Sensing 

p r o j e c t  i n  a number o f  c o u n t r i e s  w i th  CRTO s t u d e n t s  and 

gradua tes .  

4. H e  t e rmina t e s  A p r i l  1, and has  c o n t r a c t  t o  do a f o r e s t r y  

p r o j e c t  (wi th  Landsat  and aerial  photos )  fo r  UNDP. 

5. H e  adv ised  t h a t  M r .  Vuv i l l e ,  f i r s t  Secre ta ry-of  t h e  

Canadian Embassy i n  Ouagadougou had s tated t h a t  Canadian/ 

CRTO was t h a t  CIDA would p u l l  o u t  i f  donors d i d  

n o t  agree  on t h e  Canadian Toulouse (1981) p roposa l  f o r  

Phase 2. Other  Canadian e n t i t i e s  might  t a k e  over .  

UNDP Minerals  P r o j e c t :  A meeting w i th  M r .  Van d e r  S t een ,  g e o l o g i s t ,  

and p r o j e c t  manager, i n d i  cat& t h e  fo l lowing  : 

M r .  Van d e r  S teen  has  been i n  Upper Vo l t a  f o r  n i n e  y e a r s  

running a p r o j e c t  i n  which he has  used geophys ics ,  geochemistry and 

some aerial  photography. H e  vefy  qu i ck ly  exp la ined  t h a t  h e  i s  unal-  

t e r a b l y  opposed t o  u s ing  Landsat  because : 

1. "It is o f  no use.I1 

2.  Texas Ins t ruments  d i d  a Landsat  a n a l y s i s  which was 

"very poor and r i d i c u l o ~ s . ~  

3. U n t i l  h e  is  shown u s e f u l n e s s , h e  cannot  sugges t  such an 

approach f o r  U. N .  p r o j e c t s .  

W.H.O. Oncho P r o j e c t :  Danie l  C. Kurtak, medical en tomologis t ,  made 

t h e  fo l lowing  remarks: 

1. H e  ha s  been d i s appo in t ed  by TAMS p r o j e c t .  

2.  H e  f e e l s  t h a t  aer ia l  photos are t h e  on ly  way t o  do repop- 

u l a t i o n  u n t i l  SPOT or  Landsat 4 t hema t i c  mapper d a t a  

becomes a v a i l a b l e .  
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H e  would l i k e  t o  have good q u a l i t y  meteorological da ta  

from Apri l  t o  December, once a week, on Friday o r  Satur-  

day. The da ta  should be photographic, s o  p i l o t s  could 

f l y  t o  a reas  when r a i n f a l l  has been heavy, and spray. 

H e  was highly recept ive  t o  any remote sensing method 

ava i l ab le  t o  a s s i s t  him i n  so lv ing  t h e  problems of t h e  

Oncho p ro jec t ,  and is t h e  most knowledgeable man i n t e r -  

viewed by t h e  con t rac to r  during t h i s  TDY. 

U. N.  Revolvinq Fund-Mineral E x ~ l o r a t i o n  Projec t :  M r .  Robert E. 

Bicker was not  planning t o  use remote sensing techniques on h i s  pro- 

j e c t  s i nce  p ro j ec t  development of t h i s  type is usual ly  taken down t o  

t he  d r i l l i n g  s t age ,  and obvia tes  t h e  use of most a i rborne  remote 

sensing systems. 

FAO: M r .  E. R. Lombardi, Aer ia l  Survey engineer,  expects t o  use more - 
remote sensing systems, e spec i a l l y  f o r  s o i l s  surveys. H e  expects t o  

make use of t h e  fu tu re  CRTO SPOT/Thematic Mapper r e s u l t s  f o r  improving 

e x i s t i n g  s o i l s  maps o f '  Upper Volta. 

Government of Upper Volta: M r .  J u l i e n  Sawadogo, hydrologis t  t r a i ned  

a t  CRTO, has s i nce  completed a f i r s t - l e v e l  (loweqt) doc to ra te  a t  

Toulouse i n  Remote ~ensing/Hydrology. However, t h e r e  is  no p lace  f o r  
T 

him t o  apply h i s  s k i l l s  i n  Upper Volta,  s o  he holds a middle l e v e l  

management pos i t ion .  He, according t o  M r .  Pion, t h e  French ins t ruc -  

t o r  a t  CRTO, was responsible  f o r  l oca t i ng  t h r ee  production w e l l s  i n  a 

major USAID v i l l a g e  well  p ro jec t .  This work was done on t h e  bas i s  

of Landsat and a e r i a l  photos. 
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BWOGMI - Upper Volta Geoloqical Survey: M r .  Nongodo Ouedraogo, 

Direc tor  of Geologic Research, has  s e n t  a t  l e a s t  t e n  s t u d e n t s  t o  

CRTO and f i v e  have completed advanced t r a i n i n g .  A l l  of t h e  s t u d e n t s  

( t h r e e )  with which t h e  con t rac to r  t a l k e d  were aware of t h e  usefu lness  

of remote sensing,  and f e l t  t h a t  they  had p r o f i t e d  from CRTO t r a i n i n g .  

'This f e e l i x q  p reva i l ed  i n  s p i t e  of t h e  f a c t  t h a t  M r .  Pion does n o t  

teach  anything more than f r a c t u r e  a n a l y s i s ,  and has only  t r i e d  t o  

i n t e g r a t e  magnetic d a t a  with Landsat on two p r o j e c t s .  Nevertheless ,  

t h e  s tuden t s  a r e  aware of t h e  b a s i c  techniques and a r e  i n t e r e s t e d  

enough t o  wish t o  pursue h igher  l e v e l  i n s t r u c t i o n s .  

Minis te r  of  Rural Development: Abdoulaye Kone, of t h e  M i n i s t r y ' s  

Livestock Serv ice ,  was interviewed by t h e  A I D  d i r e c t - h i r e  member of  

t h e  Evaluation Team. M r .  Kone had worked on t h e  USAID Vi l l age  Live- 

s tock  P r o j e c t ,  and was t r a i n e d  a t  New Mexico S t a t e  Univers i ty  i n  l i v e -  

s tock  management. The USAID p r o j e c t  had a l s o  suppl ied  him with a 

few b a s i c  image a n a l y s i s  t o o l s ,  such as supp l i e s ,  s te reoscbpes ,  

cameras, d r a f t i n g  s e t s ,  and Leroy L e t t e r i n g  sets, but  t h e s e  had a l l  

been re turned  t o  USAID a t  t h e  end of t h e  p r o j e c t .  

M r .  Kone mentioned t h a t  he  w a s  no t  propos ing- the  use of  remote 

sens ing  u n t i l  he had a chance t o  converse with t h e  new Di rec to r  o f  

t h e  Livestock Service:  t h e  changes i n  t h i s  p o s i t i o n  over  t h e  p a s t  

year  had been s o  r ap id  t h a t  he has n o t  had a chance y e t  t o  p lan  a 

rangeland p r o j e c t  wi th  t h e  new Direc tor .  M r .  Kone mentioned t h a t  

he needed more on-the-job t r a i n i n g  i n  remote sensing f o r  p a s t u r e  

assessment. 

I n  t h e  now-terminated USAID Vi l l age  Livestock p r o j e c t ,  t h e  

Livestock Se rv ice  was t r y i n g t o  map t h e  amount of pas tu re  land  i n  



Upper Vol ta .    he S e r v i c e  used SPOT s imu la t ed  ( a i r c r a f t  imagery 

degraded t o  t h e  same 10 meter r e s o l u t i o n  as SPOT w i l l  have) d a t a ,  

Landsat  Mul t i -Spec t ra l  s canne r  (MsS) d a t a ,  and a i r  photos t aken  

i n t e r m i t t e n t l y  from 1956-1981. The SPOT s i m u l a t e d  d a t a  were taken  

from t h e  U. S. Daedelus m u l t i - s p e c t r a l  s canne r  (flown on an a i r c r a f t ) ,  

b u t  the computer p roces s ing  i n  France rendered  t h e  s imu la t ed  d a t a  . 
u s e l e s s .  What's more, t h e  Landsat MSS imagery was o f  t o o  g r o s s  a 

s c a l e  t o  u s e  t o  d i s c r b i n a t e  bush and savannah. Because Upper Voltals 

range land  is g e t t i n g  poo re r  every  yea r ,  M r .  Kone has  been p lann ing  

t o  c r e a t e  a Rangeland Management S e r v i c e  s i n c e  1969. Overgrazing 

is t h e  main problem and M r .  Kone is seek ing  t o  develop a remote s ensd  

system t o  i d e n t i f y  good range lands  o r d e r  a t t r a c t  

f o r e i g n  a s s i s t a n c e  donors t o  address  rangeland needs. 

Niaeria 

Na t iona l  P o ~ u l a t i o n  Commission : A I D  Admin i s t r a t i ve  O f f i c e  (AAO) 

Keys McManus and Char les  Pau l  v i s i t e d  Chief Okene of t h e  Nat iona l  

Popula t ion  Commission on March 28. Although t h e  ~ o m m i s s i o n ~ s  ob jec-  

t i v e  f o r  u s ing  an ITEC camera t o  a s s i s t  i n  a n a t i o n a l  popula t ion  

census  was n o t  i n  itself a part  o f  t h e  CRTO e v a l u a t i o n ,  t h e  p l a n s  
L 

f o r  t h e  census are r e l e v a n t  t o  CRTO1s  miss ion  of  s e n s i t i z a t i o n  i n  t h e  

region.  

B a s i c a l l y ,  Chief Okene and h i s  s t a f f  (Chief F. V. Falodun) 

b e l i e v e  t h a t  a new camera developed by ITEC Corp. i n  t he  U. S. i s  

t h e  t e c h n i c a l  answer f o r  conduct ing a n a t i o n a l  popula t ion  census  i n  

Nigeria. Costs  of  $280 m i l l i o n  and numbers of  enumerators i n  t h e  r 
200,000 range were mentioned bo th  a t  t h e  Commission and a t  t h e  U. S. 
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Embassy. World Bank funding i s  be ing  cons idered ,  

t h e  Bank a r e  s t r o n g l y  suppor t i ng  t h e  ITEC camera. 

hnd o f f i c i a l s  from 

The camera is  be ing  

t o u t e d  a s  a sp in-of f  technology from t h e  ITEC camera which went t o  

t h e  moon. I f ,  indeed,  t h e  funds  and enumerators are mada a v a i l a b l e  

i n  t h e  f u t u r e ,  t h i s  would r e p r e s e n t  t h e  l a r g e s t  remote s ens ing  pro- 

gram e v e r  c a r r i e d  o u t  i n  t e rm of funding and personne l .  (Each 

of  t h e  Landsa t s ,  i n c l u d i n g  t h e  space  and ground p roces s ing  segments, 

as w e l l  as a s s o c i a t e d  technology t r a n s f e r  e f f o r t s ,  r e p r e s e n t s  around 

$300 m i l l i o n  worth of  investment)  . 
P a u l ' s  own pe r sona l  assessment  is t h a t  t h e  $280 m i l l i o n  may 

w e l l  be t h e  f i g u r e  which N ige r i a  w i l l  make a v a i l a b l e  f o r  t h e  e n t i r e  

census  program (most of which would go f o r  salaries o f  enumera tors ) ,  

and once t h e  l i m i t a t i o n s  o f  cameras i n  gene ra l ,  and ITEC i n  p a r t i c u l a r ,  

i n  c o n t r i b u t i n g  t o  a  popula t ion  census  are f u l l y  unders tood,  t h e  

remote s e n s i n g  i n p u t  t o  t h e  census  w i l l  be on ly  a  small f r a c t i o n  of 

t h e  t o t a l  c o s t .  

Almost as a  by-product,  Chief  Okene expec ted  t o  a l s o  a c q u i r e  

wi th  t h e  ITEC camera n a t u r a l  r e sou rces  in format ion .  Chief Okene and 

h i s  s t a f f  had been t o  t h e  U. S. t o  see t h e  ITEC camera a n d . l a b  

f a c i l i t i e s ,  and were convinced t h a t  it was t h e  answer t o  t h e i r  prob- 

lems. 

Pau l  p r e s e n t e d  a s h o r t  d e s c r i p t i o n  of mu l t i - s t age  sampling,  

and exp la ined  t h a t  remote s e n s i n g  had t o  be regarded  as a system, 

and t h a t ,  i n  any r e sou rce  survey-  ( i nc lud ing  human r e sou rces  D r  popula- 

t i o n  enumera t ion) ,  t h e  g ros s  r e s o l u t i o n  of s a t e l l i t e  reconna issance  



should  be i n t e g r a t e d  wi th  lower , a l t i t u d e  a e r i a l  su rveys  and f i e l d  

enumeration,  and t h a t  t h e  s t a g e s  shou ld  be cons idered  s e q u e n t i a l l y  

t o  use a h i g h e r  a l t i t u d e  s t a g e  t o  r e f i n e  a lower a l t i t u d e  survey .  

Pau l  was c a r e f u l  n o t  t o  c r i t i c i z e  t h e  over-dependence on t h e  ITEC 

camera ( t h e  Embassy was s e n s i t i v e  t o  any discouragement of  U. S. 

p r i v a t e  i n d u s t r y  investment  i n  N i g e r i a ) ,  bu t  he f e l t  t e c h n i c a l l y  
* 

r e s p o n s i b l e  f o r  p o i n t i n g  o u t  t h a t  t h e  ITEC camera survey  must be 

i n t e g r a t e d  i n t o  a comprehensive i nven to ry ,  o r  f u t u r e  U. S. Government 

and p r i v a t e  i n d u s t r y  involvement i n  N ige r i a  might be jeopard ized  i f  

promised imposs ib le  t e chno log ica l  d e l i v e r y  i s  u n f u l f i l l e d .  P a u l ' s  

p r o f e s s i o n a l  cau t ion  of t h e  o l d  remote s e n s i n g  panacea syndrome was 

r a i s e d  by unanswered q u e s t i o n s  of  why world Bank o f f i c i a l s  were 

a c t i v e l y  promoting a s p e c i f i c  camera system. 

Chief Okene asked Pau l  t o  l e a v e  a b r i e f  d e s c r i p t i o n  o f  t h e  

mu l t i - s t age  approach,  and o t h e r  U. S. f i rms  and agenc ies  which c a r r y  

o u t  v a r i o u s  s t a g e s  o f  remote sens ing .  These were l e f t  w i th  Keys 

McManus a t  t h e  Embassy. 

Federa l  Survey 3epartment:  As p a r t  of t h e  CRTO e v a l u a t i o n ,  Paul  

v i s i t e d  D i r e c t o r  Adedekun and Deputy D i r e c t o r  Omogui o f  t h e  Federa l  

Survey Department. The i r  s t a f f  members, Okeowo Richard Adeboyo and 

Akingbona T i t u s  Olumuyiwa, both photogrammetrists ,  had a t t e n d e d  CRTO 

t r a i n i n g  courses  ( fou r  months e a c h ) .  Ne i the r  had been i n v i t e d  t o  

s i t  i n  on t h e  meeting. D i r e c t o r  Adedekun i n d i c a t e d  t h a t  t h e  Federa l  

Survey Department i s  b a s i c a l l y  a g e o d e t i c  agency and h i s  s t a f f  a r e  

t h u s  no t  y e t  us ing  remote s ens ing  s k i l l s  a cqu i r ed  a t  CRTO. H i s  

reason f o r  send ing  s t a f f  t o  CRTO was t o  expose them t o  remote sens- 

i n g  technology because t h e  Department w i l l  s t a r t  us ing  it e x t e n s i v e l y  



a f t e r  1985. I n  t h e  mentime, he  expected t o  send more o f  h i s  s t a f f  

from gime t o  time t o  t h e  c e n t e r .  

The mags produced by t h e  Federa l  Survey Department combine l i n e  

p l a t e s  genera ted  by th ,e  Department w i th  theme (vege t a t i on  p r i m a r i l y )  

p l a t e s  provided by o t h e r  departments ( f o r e s t r y  p r i m a r i l y )  u s i n g  Land- 

sa t  and o t h e r  remote s e n s i n g  d a t a .  When t h e  Survey Department r e q u i r e s  

remotely s m s e d  data and/or i n t e r p r e t a t i o n  f o r  i t s  own i n p u t ,  it 

a c q u i r e s  shor t - t e rm s p e c i a l i s t s  f o r  t h i s  purpose.  Tbe Department i s  

a p p a r e n t l y  us ing  t h e  r a d a r  imagery acqu i r ed  y e a r s  ago by Motorola 

Aerial Remote Sensing (MARS) . 
A s  r ega rds  Niger ian  c o n t r i b u t i o n s  and a c t i v e  p a r t i c i p a t i o n  i n  

CRTO, Adedekun i n d i c a t e d  t h a t  N ige r i a  would need a formal letter o f  

i n v i t a t i o n  from CRTO so t h a t  t h e  Government would have an o f f i c i a l  

r e q u e s t  t o  d e l i b e r a t e  and a c t  upon. Adedekun mentioned two problems 

vis-a-vis  N i g e r i a ' s  p a r t i c i p a t i o n  i n  CRTO: (1) t h e  U .  N. formula 

f o r  member s t a t e s ,  which is a p p l i e d  f o r  CRTO c o n t r i b u t i o n s ,  is con- 

s i d e r e d  exces s ive  i n  terms of  N i g e r i a n s  s h a r e ,  and ( 2 )  accord ing  t o  

both  Nigeria's aims and t h e  Afr ican  Remote s ens ing  Council  I s  p l a n s ,  

t h e  Regional  Mapping Cente r  a t  I le  Ife i n  N ige r i a  is scheduled t o  

a l s o  i n c l u d e  remote s ens ing ,  t h u s  o b v i a t i n g  Niger ian  need f o r  p a r t i -  

c i p a t i o n  a t  CRTO. 

To P a u l ' s  s u r p r i s e ,  N ige r i a  is s t i l l  i n t e r e s t e d  i n  developing 

a Landsat r e c e i v i n g  s t a t i o n ,  i n t e r e s t  f o r  which had been i.!scussed 

a t  t h e  h i g h e s t  l e v e l s  when ex-white House Sc ience  Advisor Frank 

P r e s s  and ex-NASA Adminis t ra to r  Bob Frosch,  v i s i t e d  Niger ia  i n  1980. 

Pau l  reminded Adedekun t h a t  because no Memormdum of Understanding . 
(MOU) had been s igned  by NASA and t h e  Government o f  N ige r i a ,  t h e  



U. S. Government was under t h e  impression t h a t  N ige r i a ' s  i n t e r e s t  

i n  a s t a t i o n  had waned. Adedekun informed Paul t h a t  a remote 

sensing coordinating committee had been es tab l i shed  and was regu la r ly  

meeting i n  Nigeria,  and was de l i be r a t i ng  the  mer i t  oi a Land- 

s a t  receiving s t a t i o n .  The committee was organized and chai red  by 

t h e   ini is try 'of Science and Technology (which Paul unfortunately d id  

not  ge t  t o  v i s i t )  . 
Federal Department of Forestry: Paul v i s i t e d  M r .  2. 0. Adesigan, 

Chief Forest  Off icer ,  M r .  Alhaj i  A. I d r i s u ,  Ass i s t an t  Direc tor  of 

Forestry,  and D r .  Larin Alabi,  Ass is tant  Chief Forest  Off icer .  

Most of t h e i r  comments were r e l a t e d  t o  course d e t a i l s ,  but  they d id  

r e i t e r a t e  t h e  Survey Department's statement t h a t  t h e  African Remote 

Sensing Council should o f f i c i a l l y  i n v i t e  N ige r i a ' s  pa r t i c i pa t i on  i n  

CRTO Nigeria i ts  pa r t i c i pa t i on  its own tech- 

n i c a l  m e r i t s .  

The Forestry Department s t a f f  who have had CRTO t r a i n i n g  

cons i s t  of Lawrence G., Ogundari (two months), assigned t o  t h e  UNDP/FAO 

Remote Sensing Unit i n  Ibadan; Raime Sule ( th ree  months) and Ade- 

doyin Oye Simon ( th ree  months) of t h e  Department loca ted  I n  Ibadan. 

(Those ex-trainees were not  present  a t  t h e  meeting, but M r .  Adesiyan 

s t a t e d  t h a t  they were using t h e  t r a i n i n g  i n  t h e i r  work). According 

t o  t h e  t h r ee  v i s i t e d  o f f i c i a l s ,  t h e  t h r ee  ex-trainees had discussed 

t h e  following problems which these  t r a i nee s  had experienced while 

a t  CRTO. The t r a i n e e s  had mentioned t h a t  a l l  of t h e  courses ( including 

t h e  advanced) were simply too  elementary f o r  t h e i r  needs. These 

s tudents  had been previously exposod t o  remote sensing theory 



radiometry, r e f l e c t i o n  and sensory-proper t ies ) ,  and had d e s i r e d  t o  

rece ive  a t  CRTO more p ro jec t -o r i en ted  t r a i n i n g  i n  imagery a r a l y s i s ;  

e.g. ,  f o r e s t  spec ies  s t r a t i f i c a t i o n ,  synus ia  d i sc r imina t ion ,  and 

techniques f o r  designing n a t u r a l  rescu.rce inven to r i e s .  

Adesiyan a l s o  mentioned t h a t  n o t i c e s  of Anglophone courses d id  

n o t  reach t h e i r  o f f i c e s  u n t i l  it wsa almost too i a t e  t o  send any of 

f h e i r  s t a f f .  They d i d  not  h a w  w c u r a t e  e s t ima tes  of t h e  t o t a l  .. 
t r a i n i n g  c o s t s ,  hence could n o t  adequately budget f o r  them. They 

mentioned t b a t t h e y h a d  d i f f i c u l t y  i n  planning f o r  t h e  t r a i n e e s 1  

t o u r  a t  CRTO s i n c e  (they. claimed) t h a t  courses d i d  no t  s t a r t  u n t i l  

a s u f f i c i e n t  number of Anglophone s tuden t s  have s igned  up. 

(This may expla in  why f i n a l  n o t i f i c a t i o n  of d a t e s  f o r  Anglophone 

courses  a r r i v e d  a t  t h e  l a s t  minute.) 

The Fores t ry  s t a f f  commented on t h e  u n s a t i s f a c t o r y  s i t u a t i o n  a t  

CRTO of having almost a l l  course ma te r i a l s  i n  t h e  French language. 

They s t r o n g l y  urged t h a t  Engl ish language t e x t s  be made a v a i l a b l e  a t  

CRTO. They a l s o  recommended t h a t  a c e r t i f i c a t e  of  accomplishment 

o r  diploma should be awarded each s tuden t  completing t r a i n i n g  t o  

enhance h i s  s tanding  i n  h i s  p l ace  of empinyrnent. They a l s o  thought 

t h a t t ' a  longer  t i m e  should be devoted t o  work on p r o j e c t s  d y i n g  t h e  

t r a i n i n g  per iod.  

Conclusions 

The dissemination of CRTO d a t a  products and t r a i n i n g  has had 

a widespread in f luence  i n  Upper Volta and o t h e r  West African s t a t e s  

and can be s a i d  t o  be genera l ly  b e n e f i c i a l .  Although some CRTO ex- 

s tuden t s  a r e  no t  using t h i s  background, most a r e  on a r o u t i n e  bas i s .  



~ i g h  l e v e l  and b e t t e r  i n s t ruc t i ons  i n  both French and English 

would p r o f i t  a l l .  This is p a r t i c u l a r l y  t r u e  i n  t h e  hydrology/ 

geology/mineral s ec to r .  Landsat r e so lu t i on  has not  been e f f e c t i v e  

i n  s o i l s  surveys,  although Earthsat/TAMS managed t o  produce s o i l s  

maps s im i l a r  t o  e x i s t i n g  once based on good Landsat d i g i t a l l y  enhanced 

imagery. A l l  i n  a l l ,  remote sensing has gained a d e f i n i t e  s t a t u s  i n  

Upper Volta, and is  no longer a  c u r i o s i t y  but ta lked  about and used 

on a  d a i l y  bas i s .  I f  a l l  t h e  o the r  countr ies  i n  West Africa could 

send s im i l a r l y  l a r g e  numbers of t r a i n e e s  t o  t h e  Center, t h e  

" A f  r i c an i za t i onu  process would be e a s i l y  accomplished. 
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Appendix B 

VIb DB VACANCES DE POmS - 

Le ComitA de Geetion RBgional (C.G.R.) du CRTO anaonca la  vacaace 

d m  portea auivants, il poumoir au Centre RQgional do TBlBdBtection de' 

Panct ims : Coordonnateur des directions administratittea et  

techniques du CRTO 

Rerpomable de la bonne marche do cer di rect ions  

davant le  C.G.R. 

Dur6e 9u mandat : 4 aas renouvelables une fo is  

@alificatione et  p ro f i l  : Aue minimum : 30 ans 

- 1g6n ieu r  en sciences de l a  t e n e  ayant occup6 des pontes do 

Direction pendant 5 ans au moins ou - Ti tu la i re  d'un 3e cycle (en science8 de la te r ra )  e t  ayant . . 

occupe des portea do Direction pendant 3 an8 au mohs 

Conditions de traitement : Gr i l l e  PS du b a r b  de 1'008 

(22.400 B 26.432 $ US/an) 

VQhicule de foaction. 

'2.) Directeur Adminis t r a t i f  e t Financier 

/'Fcmctions : Reaponsable des op6rations financi€!ree e t  de l a  

geotion du personnel 

Dvrde du  landa at : 4 an6 renowelablea une f a i r  ---- 
Qualifiv.tiona et p r o f i l  : Age minimum : 30 an8 

- Admid s t r a t eu r  ayant dOj9 occupe un poste de Direction pendant 

au meins 4 a m  ou - Insprcteur dea Finances ou 

- 1nrq:eqteut du Trdsor ayant w e  exp&rience professionnelle d 'nu 

minn 5 an8 
Coadifi,:~ .de traitement : Grille P3 du b a r b  de 1'OUA 

(15,400 a 26,432 $ US/an). 



Rmctions : Participer a l'encadrment des rtagiiirer dsnr ra 

rp4cialitei 

Conduira der travaux aymt trait la tdlUditoctioa danls 

19s domains3 dloccupstion du 801, rtatirtiquer at 
prhision a&colea, aarops.to=ali-, hydrolagia Ge 

surface, vdg8tafion, etc. . . 
Duree du maand : 4 sas renouvelablea 

- m l i f  icarione et ~rofil : Age minimum : 27 an8 

-6niaur agronome , ayant des cahnsiasancea rolides en t W d d  tac- 

tion, 2 anr d'activitg profeeaionnelle au moina 
Grille P3 du barbe de aalaires de 1'OUA (15.400 - 18.928 $ W a n )  

Fonctiona t ~a&iei~or I 1 ' encadrement dss rtagiairsa 

Colrduire dam travaux ayant trait atu diff6rentrr 

dieciplinen gBologiques (hydrogBologie , qeologie 
structurale , g6ochhii, gbophysique, etc. . .) 

Puree du mandat : 4 strs renouvelablea 

(lualificationir at profil : A& &inurn : 27 an8 -... 
Ing&aieur gbologtie ou Doctorat de 30 cycle en gbologie, aymt 

dea connaiasancas aolides en t818d&actioa, 2 an8 d1activit6 ..- 
profeasioanelle au moins . 
Grille P3 du barbe des salaires de 1 'oUA (1Sa400 - 18928 # U~/an) . 

5.) Pzof esseur 

Fonctious : Encadret les staqiaires (1ng6nieurs et Techniciens) 

Aaaurer l'enseignenent de La t8lbd6tection 

Durge du Mandd : 4 an3 renowelables 
alifications et orofil : Age n i a h m  : 27 ana !I!!-------- 

Inghieur des sciences de la tame, ou titulaire d'un Doctorat de 



do 3a cycle ayant des connairrnncme rotidor on tB10d6taction, at 

arsitriraat parfaitemant l'anglais et le fran~air pour un enroipm- 

-t 1 dirprnaer d m 8  ces d n a  larlpsr, 2 a& d1sctiVdtPa profem- 

sionnelles rau mobs 

Grille P3 du b a r h e  des rslairer de 1' OUA (15.400 - 18.928 1' US/an) . 

6.) Ingbnieur Photo 

Bonctionr : Conduire tour trcroawc ohotogra~hiquer (d8veloppwent8, 

pr6paratioa des produite, tirages noir et blanc a t  

couleut) 

Caprrcit6 3 manipuler lea appareils, P encadror des 
Tecbniciena au Lab:, Photo . 

Puree du &at : 4 aas renowelahles 

&alificatious at profil t Age minimum : 30 am . 

Ingenieur Photo ou Ingdniour chimiate ou IngBnieur: en dcanique 

ou en blectronique 

Connaiarance a t  expdrience en tiSl6detection nbcesraire 8 

Parler frarr~aia et anglais. 
Crilla P3 du b a r b  des ealaires da llOUA (15.400 - 18.928 3  US/^). 

Fonctionr : Rosponsnble de la gertion de la documentation du - 
Centre (Tivrei , revues, abonnements . . .) 

DurGe du randat : 5 sas renowelablea 

C)ualificaiions et orofil : Age minimum r 24 an8 

Diplome Univorsitaire de Docuauentaliste. Conaaisrance en tdl3dGtec- 

tion souhaitable, 3 ann& d'expbrience. 
Grills PI du barbe de salairee de 1 'OUA (10,080 - 13.230 $ US/=) 



drs rtockes. Inventairc. 

Quslifications o r  ~ r ~ f i l  : Age m i n h  t 30 an8 

Brevar: de Tschadciou Suparieur (B .T.S.) ezr comptabilitll 
5 aru d'exp6rienca a 

Grille P1 du b a r h  de ealaircae de 1'OUA (1 0.080 - 13.230 $ US/-) . 

9.) Archivirta L 

Fonctions : Tenue et geation des archives du Centre (imagerie, 
cartes, films.. .) 

Durh - du naadat : 5 anr renowelabler 

Quslificationr e t  proiil : Age minimurn : 24 ens 

D i p l h  universitaire d'brchivirte ou d i p l b e  dlaptitM.a aux fonc- 

tiam d'archivirte. Caoaairrance en tiSl4d6taction ndlcessaira 
I 

3 m d e s  d'argirience 

Grille PI du b a r k  de  aalairerr de 1'OUA (10.680 - 13.230 $ U&/m). 

10') Sacr4taire de Ditection 
, - 

Fouctions : Respoasablo du Secretariat du Centre (audiencer, - 
clasr~mene, traductien, etc.. .) 

Durle du mandat : 5 sns renouvelablee 

&alificationu at prof31 : Age minimum : 22 ans 

Dipldao universitaire de Technologis (Option Secretariat de 

Direction) 

Aptitude travailler dam les dew ? . m ~ e s  de travail da 1'CUA 
QScrit et parl6) 



Lea autrers avantages rattachiis B cer porten e t  non axpl ic i tdr  dam 
l'ilois de vacaacea da poator ci-dereur r a t  contenus danr 10 Statut  du 

perronnel du CBTO disponible d m  chaque Etat , 

Log caudidata doivent poesdder la nat ioual i t4  d'un des Etatr 
Membrer. Lee IngQnieurs et Professeure doivent d t r e  apter B effactuer den 

mirriws sur  le ter ra in .  

Lea dor r ie r s  comprennent lea  pi8!cee suivcurtes : 

I") me d d e  de candidature li l'emploi a pourvofr ; 

2.) ua e x t r a i t  de sou acto de lurirrauce ou du jugelaent auppl4tif 

en tenant l i eu  d6livr6 par son adminirtratiorr d'origina ; 

3.) un curriculum vita; : 

9.) un c e r t i f i c a t  medical a t t es tan t  .on apti tude physique A 

l'emploi s o l l i c i t 6  r 

6.) ua. d t a t  rignaldtique dee sarvicea ou touter piacee attestrvlr 

la rdgulari tb de sa s i tua t ion  au regard des l o i s  sur  le 
semice  national ou ltam6a dans 1'Etae Membre dont il e s t  

or iginaire  ; - 
7.) me c o p h  ce r t i f i e e  confanno de ses t i c r e s  a t  dipl8aes. 

Las dosaiers de candidatures cioivent t t re pr6eent6s oar lee  

Gouverne~ents dee Etats Membrea, e t  adressds a Monsieur l e  S e c r g t ~ i r e  

GBn(Jra1 db Conseil Africain de TdlQdiStectioa 

D. P. 2335 - BAMAKO (Mali) 

au plus tnrd l o  31 Janvier 1983. 

Lee diepoaitiona d6tai l ldes  sur les fonctions, les  aptitudes a t  

lea  modalitts de recrutement fiffurent dans lea S ta tu t s  du personnel du CRTO. 



APPENDIX C 
r 4;; =- 

REGIONAL REMOTE SSNSINQ' CENTER 

OUAQAOOUOCIII, UFPER VOLTA 

SYLLABUS 

Text books : 1. Internr64at ion of Aer la1 Photographs, - 
Tw E. Avery. 

Remote Sensing, Principles and lnteroretatl~n~ 

F.F. Sabins, Jr. 

3. Fundamentals of Remote Sensing : Minicourse series, 

Laboratory tor Applications of Remote Sensing, Purdue 
u 

University, U.S .A, 

I - INTRODUCTION 

A, Readings : Min~ourse "Remote Sensing : What is it 3" 

8. Topics : Field 0f Remote Sensing, An overview. 

C. €&lees : Minicourse 

I 1  - MAPAN.0 AERIAL PHOTO ORIENTATION 

A. Roadlngs : Avary , Chap. 6 (b . 101-109) . . 

8, Topics : 1. Interpretation and Portrayal of Cartogaphic Data. 

2. Comparison of Topographic Map and Aerial Photograph 

C. €xercis& : 1. Plotting serial photos on map overlay. 



. 
A. Readings : Avery, Chw. 1 (pp. 3-5 ; 13-17). 

I) ' hap. 3 (pp. 43-45) 

. . , '  , . .  , . 
, . . . . . .  

. : .  . ' -  Sabins, Chap. 2 (pp- 22-25) - 
I .. 

?,. . 
. . , ,  ..!,,.I- . B. Topics : 1. Simple Camera 

. . . .  . . . - . . 
.."I ,: . . , 

. . . . .  - ' . , ' , ..: 2, Plani metry of Aerial  photograph^.^ 
. , 

e:. - " ; :. . . . . . 

. C, Exorcises : Measurements on aerial photographs. 

iV - STEREQGRAPHY OF AERIAL PHOTOGRAPHS 

. . 

~ , ' ~ e a d i n g s  : ~ v e r y ,  Chap. 2 (pp. 26-35) 

.,. .; . ." . ! 1 . : , ,*  ..... . . .  , .. . . . - '-. -. ' ' 1 Sabino, Chap. 2 (pp. 25-35) 
. . . .;* . . .  . . ,,.:a+ " " - . 

- .  . 1 .  , . . . . > I .  ' I  .. ' . . '. . i a 8 

& . 
. . . . . .  hriinkourse , "Frinclples of Photo-interpretationtn. ... ?*@: .. . , . I  . .  - 

. : . . I .  , : . . I .  
. I . . .  ' . ... .. .;C . .  

. . 

a. Topics :. 1, Stereoscopic Viewing, 

. .  . .  . . . . . . . . . '  . 2. Ref ief Oisplacement Geometry of Aorial Photographs. 
A. ,.. . .  , .... . ;.... .a' . . . . a .  ' . . *. =;. ..> .,',..b; ! . . , . 

. . . a  .' '. .,">, .' ".1,'L :: :' ! . . . .  . . .  .._ . . . . *. .2 ., : ;*' -:. . . . . .  . .- 
C ,  Exercf sas : 1. Measurements on aerial photographs. 

2, Minicourse 

V - PHYSICAL BASIS OF REMOTE SENSING 

A. Readings : Sabins, Chap. 1 (pp. 1-16) 

II Chap. 2 (pp. 17-20 ; 38-41) 



Mintcourse , "The Physical Rasia of Re mote Sonsing". -: -. . . - 

3, Topics :. 1. Radiation Froceeaes 

2, Color Theory. 

I .  # c .  C. . . .  ~ & r c I ' a ~ s  : Minicourse 
I 

8 ,  

VI - PHOTOGRAPHIC SENSORS - 
e .  r ' . . ' I 

' ' 0  ..-*, 8 .. *.a 

.. .. 
, . .. ' 2, Filters. 

...... 
' I  . . . 

t ' . 
C. Exercises : 1. Minicourse 

, , - 2. Aq assigned-!, AVWY . . .  . . ' ..-+'. , -, ; . . ...... .'.'. . ,. . . . . . . 
., . , ' 3. Photographic laboratory orientation, 

I..... . . .  .. ............ ,:A. ..,..*.ll 
. . ." . I:..' : '. . . . . . . . .  . ' + . . " $  .:.... 

8; . ..... 
VII - PRINCIPLES OF VISUAL IMAGE ANALYSIS 

. . A.Roadings:AveryIChap.2(pp.21-25) 

Sabfns, Chap, 1 (pS) 
I 

Minicourse , ttPrinciples of Phof 0Jnterpretatlonn. 

II "Interpretat iow of &lor Infrared ~ h o t o ~ & h ~ ~ l .  

8Asual Image Analysis. 

Intarprstat ion Methodology, 

C ,  Exercises : 

2. Land cover exercise on aerial photogrwhy 

. - - I - -  - 
/ 

r\7 



..a 
3. Field &scarvations on land cover oxerclso. 

Vl l l  - MULTISPECTRAL SCANNERS 

. . . . . .  . , .  .. -.\, ...*:: ... . . .  . . . - 8 .  

I , , . ! . .  .. ...:. . :%-, . . I' "LANDS AT : An Earth Resourcee Satel I 1  te i.. 

. I .  . . . .  . . , , . ,  . . , . . . . .  . . . . .  .;;, . .  r. t . . '  System1'. 

. . . . . .  ' . . . . .  . . . .  *:. , . - .  . : . , . . . .  ,- , 9 . . . . . . .  . . . .  
I .. . 8,  Topics : 1. Mul tispectral Scanner Systems. 

2. LANOSAT Program. . .  , 

. .  
' : . C , Exercises : Minicourses 

. , . .  :' . . I.X f' VISUPL INTERPRETATION OF LANDSAT IMAGERY - 
A. Readings : Minicourse tflnterpretation of Multispectml Scanner 

... , Images1!. 

tlSpectral Reflectance Character istlcs of 
VegotationM , 

. . . . . .  t . . .  
,,I:.,. ....... '43 . ...... 

, .. , , 
' n 

;, . . . .: . . t f~p&tral  Ref lsctmce Character1 stlcs of 
., -4% ,. * . . 4 . , .. * a  . : . I : .. : . . . . 

Earth Surface Features1'.. 

a. Topics : 1. VTsual Image Analysis. 

- 2, Interpretat ion Mathodology . 

" Exercises : 1. Minicourses u . 
2, lnterpretat ion exercises on LANDS AT Sconas 

3, Field obsarvations on exercises. 
I l'@ ... /.. . 



X - INDIVIDUAL PROJECTS I 

, A. Writing, of lndlvldual project' preposal . 

Note : As ti- permits, sdd!tional minicourses wll l be pursued on a s m l  l 
7 











I .  

, . , , i . { ' . '  - e  , I  , '  ' t ,  

D-3 , t .  

I 1 . I  ,:,'a! ' ,,?., *!  
, I  .,,'. ' ' 

, ,  f .. ~EQIONAL: REMOTE SENSING CENTER I , , 
!#: , ,, , , 

, Telex : CRETED 5322 UV 

OUAQADOUaOU , UPPER VOLTA 

. . 
. . . . .  I 5.  : I . APPLICATION FOR TRAINING, 

. . . . . .  
, . . . 

. . 
All items muat be completed. The appl icatlon must be accompanied 

1 

AGENCY OR EMPLOYER : (~ompleie name end address ; t6lophone :I , . . .  
: telex ; cable) 

. . 
. , . :  . . .  1 ,  ' 

EDUCATION : (lnstltutlon, dates, dimipl ines, and degrees obtained) 



8 .  

OUAOABOUGOU , UFPER VQLTA 

December, 1981 I .  

. . . . . . .  
. . 

. . .  I . . .  - .  - .  . , . .  , . . 
I I .  

. 
. 

. All items. muat be completed. The appl icatlon must be accornpanled 
I,, , . .  . , , . .  '.. !:,:.'. . ' 

I . ,. ,;.:.. ' , by a modlcat cartltlcate and ophthalmological certlllcato. 
. E: :' , - . .  ' .. i 

I .',. ' . . . 
I .  

. . . .  . :. , ' 8 ' . .  ' . . . .  . ; ,!$., 7Ac/ TZM.  I 12''. . . 
a , *  SURNAME t w . . w m w w w o w w * w . w w w w w . . . w ~ w . . w . * w w . w . . . o w w . o w w o w  

N/RJD .................................... u QIMN NAMES I..& 
, .  : i d .  ;; 

! . . .  - .,*.< 1.. . i .  -. AGE 

. . . .  . .  AGENCY OR EMPLOYER : (Complete name and address ; t6lephone ;. 
' 

!.. :. ' ' : .. 1 ' '  . . . . telex ; , cable) 
4 .  

. . - .  . i . .  

RESPONSIRILITIES : (Specify present and, I f  approphte, future) . 

EDUCATION :. (Instltutfon, dates, disciplines, and degrees obtained) 


