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I. INTRODUCTION 

. A. PROJECT GOAL: The overal  goa l  t o  which t h i s  p ro j ec t  i s  t o  con- 

t r i b u t e  is the  r a t i o n a l  a l l o c a t i o n  of Maljan n a t u r a l  resources  

by t he  GRM. (DSAID Pro jec t  Paper) .' 

B. PROJECT YURPOSE: The purpose of t h i s  p r o j e c t  i s  t o  compile end - natural 
evaluate* ' bas i c  information on Mal i ' s / resources  t h a t  is necess- 

ary f o r  informed decis ions  on r e sou rce  a l l o c a t i o n  and, by t r a i n -  

ing Malians t o  c a r r y  out  resource  i nven to r i e s  and plan use  of 

resources ,  t o  buil'd a Malian c a p a c i t y  f o r  cont inuing work i n  t h i s  
:. 

f i e l d .  (P ro j ec t  Grant Agreement) : 

-- 
C. PROJECT ACCO?PLIS~:EN'~S PROTOSED: The proposed accomplishmei~~ts 

a r e  as follows: (1) the c o l l e c t ' o n  and process ing of e x i s t i n g  

d a t a  and e s t a b l i s h m n t  o f  a n a t u r a l  resource  d a t a  bank; (2)  t he  

p rov is ion  of color-enhanced LandSat imagery f o r  field inventory and 

black-and-white imagery f o r  resourc, . ,  map publ ica t ion ;  (3) t h e  in-  

ventory of n a t u r a l  resources wi th  emphasis on s o i l s ,  vegctn t ion 

and water; (4)  the  in tc rpre ta t io r .  and eva lua t ion  of land and water 

resources;  (5) t h e  production and p r i n t i n g  of final r e p o r t s  and zn 

a t l e s  of accessory (6) t h e  t r a i n i n g  of a l l  X i l i z n  technicizns  . 

and s t a f f  members a s s i ~ n e d  t o  t h e  p r o j e c t ;  (7) the es tabl is l~la imt  of 

pernanent headquart crs f o r  a na t ~ t r a l .  resource inventory and pl mniiig 



D. PROJECT BhCiX??OL?;D ;rlJ DDESCRIPTIOS 
. . 

Mali l a c k s  a  broad base of known resources  capable of exploi ta-  

t i o n  ad must continue t o  depend upon t h e  a g r i c u l t u r a l  s ec to r  f o r  

. most fo re ign  exchange; food, f i b e r  and a n i n a l  products account 

f o r  over 94 percent of t he  va lue  of expor ts .  Pe t ,  i n  recen t  

h i s t o r y ,  Mali has shifted from a p o s i t i o n  of se l f - suf f ic iency  

i n  o v e r a l l  a~r i . c i11  t u r d  production and consrlnption t o  one of 

def ic fency ,  thus  requir ing cons iderab le  amounts of fo re ign  

exllange t o  f inance  food import. :ion. 

The p ro j ec t  is presen t lv  a two-year e f f o r t  by t h e  GFA, t h e  United 

S t a t e s  and France, a k e d  a t  providing a resource  inventory inco,r- 

pora t ing  information about s o i l s ,  vege t a t i on ,  water resources and 
--. 

present: land use  f o r  the  Government of t he  Republic of ) la l i ,  and 

helping t o  e s t a b l i s h  a n a t i o n a l  r e sou rce  planning u n i t .  

The da ta  co l lec ted  and map?c+d will be iinalyzed and evaluated i n  

order t o  produce e s t i x a t e s  of land p o t e n t i a l s  under p resen t  

phys ica l  and hunan condi t ions  and under va r ious  assumed l e v e l s  

of i n v e s t ~ s n t  i n  t he  a b r i c u l t u r a l  s e c t o r ,  and will a c t  a s  a base 

f o r  national l eve l  planning decisions on development and nanage- 

men t f o Xali '  s resources.  

 h he pro j ec t ,  as c r i g i c a l l y  d e s i ~ n r d  i n  t h e  P ro j ec t  P ~ p e r  included the 

whole of b!ali t i i th  vzrying  d t . 2 ~ c . t . s  of tcphas i s .  Specif  i s a l  ly ,  the 



of a p p r a i s a l  and . t h a t  the .  s o - c a l l e d  a g r i c u l t u r a l  zone ( l i v e s t o c k  

2 and c r o p  p r o d u c t i o n )  of abou t  520,000 km b e  mapped and app ra i s ed  

a t  a r e c o n n a i s s a n c e  lwel. 

S u b s e q u e n t l y ,  the Contrac t  Agreement d e l i n i a t e d  a p r o j e c t  a r e a  

w i t h  i t s  e a s t e r n  bouniarp a t  lo E., i t s  n o r t h e r n  boundary a t  17' 

30 '  K. , and its sou ths rn  a n d  r e s t e r n  b c u n d a r i e s  t h e  b o r d e r s  o f "  

X a l i .  A t  t h e  t i m e  of this report: t h e  p r o j e c t  s r e a  e x t e n t  i s  &f ined  - . - 
2 as a p p r o x i m a t e l y  575,600 h. . For t h e  a r e a s  i n  e x c e s s  of t h i s  and 

l o c a t e d  n o r t h  o f t h e  loop of  t h e  N ige r  R i v e r ,  t h e  s t u d y  w i l l  be  

s t r i c t l y  l i m i t e d  t o  t he  zones  of p a r t i c u l a r  i n t e r e s t  t o  CRM. A- 
. . 

map of t h e  p r o j e c t  i s  appended. 

PROJECT SETTING -.. 

A s  o r i g i n a l l y  conce ived  k t h e  Project Pape r  (PP) o f  J u l y  1978 t h e  

M a l i  Land Use I n v e n t o r y  u2s t o  have  i ts s e a t  i n  t h e  I n s t i t u t e  of  

R u r a l  Economy (IER) of t he  X i n i s t r y  of Rq~ral D w e J o p a n t  (XRD). The 

IER is r e s p o n s i b l e  f o r  socio-economic research,  s u r v e y s ,  a n a l y s e s  

and p l a n n i n g ,  i n c l u d i n g  z g r i c u l t u r a l  r e s o u r c e s .  kt t h e  t i n e  of  h- 

p l m c . n t a t i o n  of t h e  P r o j a c t  i n  Yovsitber 1979 th rough  a c o n t r a c t u r a l  

z g r e i n e n t  between t h e  MaZian I : f n i s t r y  :f f a r a l  D e v e l o p e n t  cnd T A X ,  

a s  c o n t r a c t o r ,  t h e  s e a t  cf  t h e  p r o j w t  \*2s :;till  I n  t he  ZER, ?ED. 

I n  S q t c z b e r  1980, l~o::ever, t h c  p r o j e c t  a d  p e r s o n n e l  were sdnrS~;lsrra-a 

t i v c l y  t r a n s f e r r e d  t o  the  Sa t ic lna l  D i r e c t o r a t e  of 'I.'ater and F o r e s t s ,  

the rcsearch and p lann ing  arin of t h e  !.Xnistry of  Ljvestcrck, Vater and 

7- . prests. (Qrgs;;iza t im Ckart A;.pc;~ilr-d) . 3 5 s  z d r ; ~ l n j s  t rutLCz cl:.-izge 

.- .. 



does  no t  zppear t o  have led t o  any s i g n i f i c a n t  modi f i ca t ions  of 

p r o j e c t  g ~ a i s , ' ~ u r p o s e  o r  scope  o f  work a s  o r i g i n a l l y  conceived i n  . - 
t h e  PP o r  in  t h e  TAMS/GRM c o n t r a c t .  The economic, s o c i a l  and p o l i t i c a l  

cond i t ions 'have  n o t  changed s u b s t a n t i a l l y  s i n c e  the p r o j e c t  was designed.  

111. ' ASSESSMEST OF PROJECT 'S COHCEPTUAL FEASIBILITY 

A. VIABILITY OF PROJECT -OBJECTIVES , . . 

B r i e f l y  s t a t e d ,  t h e  p r o j e c t  o b j e c t i v e s  a r e :  

(a) -tq cornpile t h e  necessa ry  in fo rmat ion  about P a l i a n  n a t u r a l  

r e s o u r c e s  ( s o i l ,  v e g e t a t i o n ,  water )  i n  o rde r  t o  a s s e s s  

t h e i r  b o t e n t i a l  f o r  a g r i c u l  t u r d  and range development 

and, subsequently,  t o  pe rmi t  inforned d e c i s i o n s  on resource  

a l l o c a t i o n ;  and 
\ 

(b) t o  dei-elop a m n g  YiAians t h e  c a p a c i t y  f o r  n a t u r a l  r e source  

inven to ry ing  , assessment and planning.  

Given the  d e a r t h  of n a t u r a l  resource  d a t a  a l ~ d  t h e  

' n a t i o n a l  i n s t i t u t i o n a l  weaknesses, t h e  p r o j e c t  o 'b jec t ives  were 

w e l l  formula ted .  From t h e  s t a n d p o i n t  of  land resources  inven to ry  

t h e  p r o j e c t  is innova t ive  and w i l l  e s t a b l i s h  a  v e r y  u s e f u l  in- 

f o x a t i o n  system f o r  t h e  deve lopaen t  o b j e c t i v e s  of  t h e  country.  

The t r a i n i n g  component i n  r e s o u r c e  i n v e n t o r i e s  and e v a l u a t i o n  

is a  z e c c s s a r y  coiipienent i f  t h e  naFs and r e p o r t s  gsnersieil 

a r e  t o  be e f f e c t i v e l y  u t i l i z e d  by t h e  G W  and i f  an i n s t i t u t j c ~ a l  

c a p a c i t y  f o r  n a t u r a l  r e s o u r c e  rc s l ?a rch  s r ~ d  p l m n i n g  is t o  he  

e s t a b l i s h e d .  

TSe grca t e s t  s!:ortcc~siilg. i n  t 5 e  ?iaoject d e s i p  was . I  sck  of 



t h e  t e c h n i c a l  and t r a i n i n g  components. P r o j e c t  h i s t c r y  t o  

d a t e  h a s  shown t h a t  e q h a s i s  upon d a t a  c o l l e c t i o r i  .and a n a l y s i s  
. - 

and genera t ion  of nzps and r e p o r t s  h a s  been a t  t h e  expense of 

i n s t i t u t i o n - b u i l d i n g .  This  problem i s  e l a b o r a t e d  upon i n  

t h e  P r o j e c t  Implementation s e c t l o n .  

' . 
One o t h e r  w e a h e s s  i n  p r o j e c t  o b j e c t i v e s  is t h e  emphasis on a 

c o n t i n u i n g  c a p a b i l i t y  of r e s o u r c e  inven to ry  a t  reconnaissance 

s c a l e s .  With t e r c i s a t i c n  of  t h e  p r o j e c t  t h e  reconnaissance 
-' . . 

work is complete. Rather ,  p r o j e c t  d e s i g n  should,  emphasize pro- 

g r e s s i v e  t r a i n i n g  t h a t  would produce a Efalian c a p a b i l i t y  t o  

under take  resource  inventory  a t  i n c r e a s i n g l y  l a r g e r  s c a l e s ,  

t o  t h e  p o i n t  of producing maps f o r  farm u n i t  planning a t  scale 

1:20,C30 and i r r i g a t i o n  p lann ing  a t  s c a l e  of 1:2,000. 
-. 

B. VALIDITY OF LINK4CES 

1. I n p u t s  and Outputs 

(a)  I n p u t  elements 

-Personnel Se rv ices  (GRM, c o n t r a c t o r ,  USAID) 

- P a r t i c i p a n t  t r a i n i n g  program 

.-Comiodities and Equipment 

-Other P r o j e c t  Expandi tures  

(b) Output  e l c c n t s  - t a n g i b l e  

 a and Resource Inventory:  n a r r a t i v e  r e p o r t ,  so i l -vege ta t ion  

a d  1;ater r c sourcss  naps, i n t e r p r e t i v e  c h a r t s  acd ... naps ,  



-A rcqmsitor): i n  Zaz.~.ako , for . r e source  documex~tat ion - 
-An O f f  i c e  of Resource Inven to ry  and E v a l u a t i o n  

. - 

( c )  Output  elements - i n t a n g i b l e  

-Malian c a p a b i l i t y  f o r  enhanced r e s e a r c h  and planning 

and t o  undertake d e t a i l e d  r e s o u r c e  and e v a l u a ~ i o n  work 

It is l o g i c a l  t o '  expec t  t h a t  o u t p u t s  ( t ang ib le  

and i n t a n g i b l e )  would be achieved i f  all i n p u t s  were. pro- 

- wided 'according t o  t h e  p r o j e c t  des ign .  However, given t h e  
. . 

s h o r t  timeframe allowed f o r  implementat ion i t  is  not  

f e a s i b l e  t o  provide  a l l  i n p u t s ,  p a r t i c u l a r l y  t h o s e  i n  the.  

a r e a  of p a r t i c i p a n t  t r a i n i n g .  Consequently,  t h e  number of 

t r a i n e d  personnel a s  o u t p u t s  w i l l  b e  s i g n i f i c a n t l y  lower 

than  planned. H' 

O u t p u t s  - and Purpose. It is r e a s o n a b l e  t o  e x p e c t  t h a t  i f  d e s i g n  

o u t p u t s  were achieved, t h e  p r o j e c t  o b j e c t i v e s  ~ i o u l d  be  r e a l i z e d .  

Given t h e  t e c h n i c a l  inpu t s /ou tp t l t s ,  the o b j e c t i v e  of a s sess ing  

Malian n a t u r a l  resource  p o t e n t i a l  f o r  development should be 

achieved.  I n  l i s h t  of reduce< t r a i n i n g  i n p u t s / o u t p u t s ,  however, 

i n s t i t u t i o n a l  ca;acitp f o r  n a t u r a l  r e s o u r c e  inven to ry ing ,  a s s e s s -  

ment and planning w i l l  no t  be fully developed a s  purposed u n l e s s  

c h a n ~ c s  a r c  nade i n  t h e  ir?ple:ncntztion s c h a d u l e  and i n  t h e  

t y p e s  of training t o  b e  provided.  

?urnn.;e ~ i l d  Coal. Tlle schieve::ent of t h e  program g o a l  does : -.-- --- 
s 

n o t  ;iuro c a t i c a l l y  f c l l o w  fr~!n t h e  p r o j e c t  purpose.  The con- 

. .  
p l e t i o n  of a land use  i m ~ c n t o r y  can c e r t a i n l y  a s s i s t  i n  l o c a t i n g  



p r i o r i t y  resource  arcas ,  but  t h e  invenLorp i s  only a too l  i n  

development planning. Addi t iona l  measures w i l l  need t o  be taken a t  

t h e  end of t h i s  p r o j e c t  t b  i n s u r e  t h e  use  of &is v a l u a b l e  t o o l .  

Accordingly,  t h e  p r o j e c t  will d i r e c t l y  c o n t r i b u t e  t o  t h e  broader 

obj e c  t i v e  'of r a t i o n a l  a l l o c a t i o n  of Malian a g r i c u l t u r a l  and 

n a t u r a l  resources .  

C. VALIDITY OF ASSUMPTIOM 

Those assumptions i d e n t i f i e d  a t  t h e  d e s i g n  s t a g e  have proved t o  
. - 

be v a l i d  b u t  s e v e r a l  h p o r t a n t  assumptions which could have a  s i g -  

n i f  i c a n t  impact on achieving p r o j e c t  o b j e c t i v e s  were l e f t  uns ta ted .  

1. I n p u t  Assumptions. I t ' w a s  assumed t h a t  FAC would provide  i t s  

t e c h n i c i a n s  on schedule but  no assumptions were made f o r  t h e  pro- 

. v i s i o n  of o t h e r  inputs .  Unforeseen d e l a y s  i n  commodity and  equip- 
--' 

ment d e l i v e r y  were experienced which have caused s e r i o u s  inplemen- 

t a t f o n  de lays .  While GRM has  provided pe r sonne l ,  i t  was i n c o r r e c t  

t o  assume t h a t  i t  could make s u f f i c i e n t  funds  a v a i l a b l e  t o  suppor t  

them i n  p r o j e c t  a c t i v i t i e s  i n  ba lance  wi th  suppor t  r ece ived  by ex- 

p a t r i a t e s .  I t  was a l s o  an i n v a l i d  assumption t h a t  t h e  GRM would 

be a b l e  t o  a d j u s t  p r i o r i t i e s  i n  t h e  f a c e  of  i n t e r n a l  developrfients 

in o r d e r  t o  provide  adequate o f f i c e  space. 

2. --.- OulJut Assunptions.  The ~ . a i l a S i l i t y  of  q u a l i f i e d  Walian 

c o u n t e r p a r t s  was c o r r a c t l y  zssumed. The Eva lua t ion  Team perce ives  

t h a t  t h e r e  e x i s t s  a s i ~ l l  but s i g n i f i c a n t  number of g radua te - l eve l  

t e c ! ~ n i c a l  ' p e r s o m e 1  ca-,ablc of t r c lns la t fng  a prcper  training and 

cxpsr5cnce j n t o  on-goir,; ~ c c c ; q 1 5  ~F;n i  nts. There e x i s t s  ss w e l l  an 
- . . 

a p p r c ~ c i s b l  e resource  of u:,Acrgr;duate techn.i.cians, c,q~ef i f  ied  and 



m o t i v ~ .  rd f o r  h igher - l eve l  educat ion  and advanced t r a i n i n g .  How- 
I 

ever ,  t h e  P r o j e c t  Paper f a i l s  t o  i d e n t i f y  t h e  s t a t u s  of t h e  in: , 

coun t ry  resource; r e f e r e n c e  t o  e d u c a t i o n a l  i n s t i t u t i o n s ,  t h e  k inds  

and degrees  of s p e c i a l i z a t i o n ,  a s  w e l l  a s  educat ion  t r ends .  

3. Purpose Assumptions_, The a s s u q p t i o n  t h a t  f u l l  coopera t ion  

and suppor t  o f  t h e  GRIland French a g e n c i e s  and o r g a n i z a t i o n s  . 

would be g iven  is  v a l i d  f o r  t h e  e s t a b l i s h m e n t  of an  Informat ion  

Data BBse. The P r o j e c t  Taper n e g l e c t s  assumptions t h a t  could 

a f f e c t  t h e  o b j e c t i v e  of developing a n a t i o n a l  c a p a b i l i t y  i n  

r e s o u r c e  i n v e n t o r y i n g  and p lanning.  W i l l  c u r r e n t  Malian t e c h n i c i a n s  

r e t u r n  t o  t h e i r  r e s p e c t i v e  p r e - p r o j e c t   service.^ o r  w i l l  t hey  r e -  

main in  t h e  N a t i o n a l  D i r e c t o r a t e  of IJa ter  and F o r e s t s ?  How w i l l  the  

a c t i v i t i e s  of t h e  new sEfv ice  b e  f inanced?  . Do s u f f i c i e n t  GRM 

funds  exist t o  mainta in  and u t i l i z e  t h i s  newly developed c a p a c i t y ?  

4. Goal Assuinptions. The . . e x i s t e n c e  of a  dominant socio-economic 

r a t i o n a l e  i n  t h e  a l l o c a t i o n  of  development r e s o u r c e s  is not the 

s o l e  assumption f o r  achieving g o a l  t a r g e t s .  Do t h e  n e c e s s a r y  ad- 

m i n i s t r a t i v e  s t r u c t u r e s  and f i n a n c i a l  r e s o u r c e s  e x i s t  t o  i n s u r e  t h a t  

d a t a  d ~ v e l o p e d  id1 b e  u t i l i z e d  i n  development p lanning and dec i s ion-  

making? K i l l  t h e  Min i s t ry  be  a b l e  t o  convey t o  o t h e r  m i n i s t r i e s  and 

p o t e n t i a l  u s e r s  t h e  i n t e r p r e t a t i o n  and p r a c t i c a l  a p p l i c a t i o n s  of  

d a t a ?  These i s s u e s  a r e  i h p o r t a n t  u n s t a t e d  assuzp t ions  because  

they \;ill eff tac t  d i e t h 2 r  o r  no t  t h e  s u c c e s s f u l  achievement of  p r o j e c t  



The g r e a t e s t  s lmrtcozing i n .  t h e  p r o j e c t  d e s i g n  was l a c k  of 

p r o v i s i o n  f o r  a r e a l i s t i c  t imeframe i n  which t o  complete both 

t h e  g e n e r a t i o n  of da ta  a n a l y s e s ,  maps and r e p o r t s  whi le  a t  t h e  same 

t ime t r a i n i n g  a cadre of Mal ians  t o  unders tand,  i n t e r p r e t  and 

u t i l i z e  t h e  generated products .  The p r o j e c t  des ign  a s  set up 

i n  t h e  PP and continued i n  t h e  p r o j e c t  agreement and t h e  TA%/ 

con t r a c t  
GRM/aiioved on ly  2 y a r s  f o r  complet ion of  a  volume of work and - 
t r a i n i n g  t h a t  would r e a l i s t i c a l l y  r e q u i r e  a t  l e a s t  3 yea r s  and 

p o s s i b l y  a s  much a s  4 y e a r s  f o r  o r d e r l y  complet ion.  The compressed 

timeframe has  had a  auch g r e a t e r  nega t ive  impact on t r a i n i n g  and 

i n s t i t u t i o n - b u i l d i n g  than on t h e  t e c h n i c a l  s i d e  of th.e p ro jec t .  

- 
I n  a d d i t i o n ,  though, n e g z t i v e l y  e f f e c t i n g  t h e  technic a 1  work was 

the l a c k  of provis ion  of a n  a d e q u a t e  s t a r t - u p  per iod  f o r  procure- 

ment of a p p r o p r i a t e  remote s e n s i n g  imagery, v e h i c l e s  and equipment 

b e f o r e  a r r i v a l  of t!le f u l l  s t a f f  of expa t r i . a t e  t e c h n i c a l  personnel  

and Malian c o u n t e r p a r t s  t o  t h e  p r o j e c t ;  P r o j e c t  h i s t o r y  t o  d a t e  

has i n d i c a t e d  t h a t  n s t a r t - u p  p e r i o d  of 10 months t o  a year is 

necessa ry ,  i n  n ~ ~ - ~ j c c t  of t h i s  magnitude, f o r  a c q u i s i t i o n  of 

Compu t o r  Coxpa t .i ble Tapes (CCTs) , f o r  p rocess ing  of t h e  prel imin- 

a r y  images f rol:r t?le CCTs, f o r  f i e l d  checking and evaluat ion ,  and 

f o r  subs,equc.nt ccrl or halanc l n g  and f i n a l  image production.  A 

s k e l e t o n  s t z f f  PLI t he  p r o j e c t  is a l l  t h a t  would b e  necessary dur-  

i n g  tile s t ; , r t -  ~ : p  i * i * r i ~ r l .  A s  f sr a s  can be judged from t h e  PP 

imp1 ei;wt:ts t i,w ;*':.:I ~ n l p  S :;c?ks t:2s a l l o w s d  f o r  s t a r t - u p  time for 
. ... - 

- ,  . - -. 



preparat.5-*n and d e l i v e r y  of imagery before  t he  a r r j v a l  of ex- 
- 4  

p a t r i a t e  t echn ic ians .  Also t h e  PP implementation plan appears . - 
t o  have allowed only  one month f o r  procurement: of o f f i c e  and 

f i e l d  equipment before arrival of the f u l l  t e chn i ca l  s t a f f .  

As i t  turned out ,  the p r o j e c t  work schedule was s e t  back 8 to .10  

months because of long de l ays  i n  the  d e l i v e r y  of enhanced co lo r  . 

imagery e s s e n t i a l  to t h e  t e chn i ca l  ob jec t ives .  

It is now apparent  that an extension of a t  l e a s t  6 months w i l l  

be requ i red  for orde r ly  completion of t h e  p r o j e c t .  

RECO?XEKDATION: A t  least a one-year start-up time should be 

scheduled for f u t u ~ e  resource  inventory p r o j e c t s  s im i l a r  i n  mag- 

n i t ude  t o  t h e  Eiali ~ i n c t - ~ s e  Inventory P r o j e c t ,  i f  eff ect iv7hse 

of remote sensing technology is t o  be  made, and a d d i t i o n a l  time 

should be  programmed t o  i n s u r e  completion of t r a i n i n g  and e f f e c t i v e  

i n s t  i t u  t ion-build ing  . 

B. PROJECT ORGANIZATION AD?lIHTSTRATION 

1. - Major .---.- R e s 2 o n s i b i l i t i e s  - - 
(a)  The Consultant  (TP-is, Subcontractors)  

The Consultant  assumes o v e r a l l  r e s p o n s i b i l i t y  f o r  t he  

following: 

(1) Col lec t ion  and documentation of e x i s t i n g  da t a  

(2)  Color-enhanced Laad 'la t i cagery  through ERIM, i t s  

s\:3ccntr&c t o r  

(3) L:i>d resourccs  inventory 2nd survey which w i l l  focus  - -. 

on s o i l s  tiqd v e s ~ t a t i o n  



( 4 )  The i y t e r ~ r e t a t i o n ;  and evaluation of land and water 
U 

resources  da t a  compiled dur ing t he  p ro j ec t .  

(5) Prepara t ion  of maps and over lays  a t  1:500,000 a s  

follows: 

- ex i s t i ng  land u s e  maps showing gene ra l  c a t ego r i e s  of 

land u s e  such a s  a g r i c u l t u r e ,  rangeland, f o r e s t ,  e t c .  

- so i l /vege ta t  ion c l a s s i f i c a t i o n  

- ag r i cu l t u r a l  p o t e n t i a l  maps, i nd i ca t i ng  land u se  a l t e r -  - - 
n a t i v e s  and most e f f e c t i v e  land use ,  derived from t h e  

USDA Land Capabi l i ty  C l a s s i f i c a t i o n  

-water resources  p o t e n t i a l  map based on t he  base  water 

resources  maps showing t h e  p o t e n t i a l  of water r e sbu rce s  

f o r  a g r i c u l t q r a l  production.  
--I 

(6) P r i n t i n g  of r e p o r t s  and maps, t o  be de l ivered  t o  t h e  

GRM s i x  months a f t e r  completion of t h e  work i n  Mali. 

(7) Training (on-the-job and seminars, a s  wel l  a s  a s s i s t i n g  

in  t h e  s e l ec t i on  of Malian candidates  f o r  c.h-anced U.S. 

t r a i n i n g )  

(8) .Obtaining f l y i n g  s e r v j c e s  requ i red  

(9) Purchasing a l l  equipment necessary t o  c a r r y  ou t  t h e  

p r o j e c t  work, except p r o j e c t  v e h i c l e s  and o the r  i tems 

a l ready  purchased by A I D  on behalf of t h e  GZY 

(10) Prepara t ion  and submission of progress  r e p o r t s  

(11) Employmant of p ro fe s s iona l  e x p a t r i a t e  personnel,  in -  

c31lding sn te r i ug  i n t o  s - ~ b c o n t r a c t s  with s p e c i a l i s t  f i m s  

(12) E~;,;\?oj::znt of s e c r s t a r i e s  end t y p i s t s ,  t r a n s l z t o r s ,  

chauf f i~rs jmechanics ,  guards, and o thers .  



(13) Responsibi l i ty  , f o r  a l l  p r o j e c t  equipn~cnt and - 
w 

' veh ic les  of p r o j e c t .  

(14) Supervision' of i t s  own s t a f f  and the  t e chn i ca l  

inpu ts  of t h e  two member team provided by FAC. 
. . 

(b) GRM 

(1) The GP-Y will a s s i g n  approximately twelve t echn ic ians  

t o  the  p ro j ec t  who w i l l  be supervised.by t h e  Malian 

pro jec t  d i r ec ' t c r  . The t echn i c i ans  w i l l  a s s i s t  t he  

Consultant i n  ca r ry ing  o u t  t h e  project  work. 

(2) The G R 3  rill provide o r  cause t o  be provided t o  

t h e  Consultant a l l  e x i s t i n g  i n foma t ion  including 

documents, maps, a e r i a l  photographs, app l icab le  t o  

the  p ro jec t .  - 
(3)  The GRM trirll provide adequate  off  ice space f o r  a l l  t h e  

Consultant 's  r e s i d e n t  and short-term s t a f f ,  counter-  

p a r t  s t a f f ,  and s t a f f  provided by FAC. 

(4) The GRX will provide e i g h t  four-wheel d r i v e  and two 

4-door sedans. 

(5) The GE1 w i l l  a s s i s t  t h e  Consultant  and personnel wi th  

regulatory f o r m a l i t i e s  i n  r'iali. 

(c) FAC 

FAC w i l l  provide two e x p a t r i a t e  technicians  t o  t he  p ro j ec t :  

(1) a hydrogeologist,  t o  c o l l e c t  docurnenta t i o n  on 

. . ground water in t h e  a r e a ;  and 
. .- 

(2) an a ~ r c a o a i s t ,  t o  work i n  t he  i n t e r p r e t z t i o n  s ec t i on  

- 
i ~ ? f o r ~ n a  t i un  cn b x ~ n s  and l i v c s  tock, tr.&shlmnnt 



USAID ' 

(1) Coordinate with GRM and Contractor t o  define 

project terms of ref ermce 

(2). Conduct project monitoring and evaluation 

(3 )  Provide confract: funds for the U.S .  technicians 

and their support c o s t s  
w 

(4)  Furnish contractor implementation funds for the 

functioning of the project 

(5)  Purchase project vehic les  and provide funds for  

te,mporary o f f i c e  space 

(6) Provid6'funds for payment of counterpart salary 

bonuses and per diem. 



General  Assessaent  of Performance 

The p r o j e c t  is being implemented i n  a  v e r y  p r o f e s s i o n a l  man- , 

n e r  d e s p i t e  numerous d i f f i c u l t i e s .  The c o u n t e r p a r t s  appear 

t o  .be motivated and work well . 
p r o g r e s s  i s  being made toward 

j e c t i v e s .  

The work i s  being c a r r i e d  o u t  

team. The c o n t r a c t o r  is  T M S  

t o g e t h e r .  Consequently,  good 

t h e  achievement of p r o j e c t  ob- 

by a h o s t  coun t ry  c o n t i a c t  

Engineer ing  and A r c h i t e c t s  wi th  

two  sub-contrac tors :  

-Environmental Research I n s t i t u t e  of Michigan (ERIM), Ann Arbor, 

Michigan; - 
-American Ag I n t e r n a t i o n a l ,  Inc .  (AAI)  , Tucson, Arizona 

i' 

 he c o n t r a c t  team is composed -- of m d t i - n a t i o n a l  e x p a t r i a t e s  

s p e c i a l i z e d  in t h e  f i e l d  of  sbil sc ience ,  r ange  ecology, t r o p i -  

c a l  agronomy, socio-economics, hydrology,  and r e s o u r c e  p lanning.  

Also, FAC h a s  fu rn i shed  a bydrogeo log i s t  and a t r o p i c a l  agrono- 

m i s t .  The h y d r o l o g i s t  h a s  r e c e n t l y  l e f t  t h e  projec t . '  There 

a r e  Malian e x p e r t s  serving '  a s  c o u n t e r p a r t s  f o r  most of t h e  ex- 

p a t r i a t e  s t a f f .  

There have been s l i g h t  d i f f e r e n c e s  of emphasis between t h e  

p a r t i e s  i n  teras of p r o j e c t  o b j e c t i v e s .  The c o n t r a c t o r  (TAB) 

is  f i r m l y  committed t o  f u l f i l l i n g  i t s  o b l i g a t i o n  t o  f u r n i s h  

t h e  n a t u r a l  r e sources  r e p o r t  and maps (The Land Use Inventory) .  

I n  p r a c t i c a l  terms t!~at: m a n s  a l o t  of hard  f i e l d  work t o  c o l -  

l e c t  t h e  necessa ry  2;ta L O  c cxp l e t e  the  zapp ing  and r 2 p o r t i n g .  



They a r e  j u s t  g b t t i n g  i n t o  t h e  e v a l u a t i o n  and interpret:-!.ion 
w 

of t h e  whole pro'cess s o  i t  i s  d i t f i c u l t  t o  comment on i n p u t s  

t h e r e .  

Because of t h e  de lays  i n  d e l i v e r y  of color-enhanced imagery 

coverage of  t h e  p r o j e c t  a rea ,  i t  was' necessa ry  dur ing  prelim- 

i n a r y  s t a g e s  of t h e  p r o j e c t  t o  a d a p t  f i e l d  su rveys  and, s t u d i e s  

t o  
t o  imagery of I h i t e d  q u a l i t y ,  as w e l l  a s / conven t iona l  a e r i a l  

photography and topographic maps. T h i s  d e i i c i m c y  h a s  delayed 

p rogress  i n  t h e  p repara t ion  of a map of t h e  n a t u r a l  r e g i o n s  ar'd 

ma s, 
i n  t he  product ion  of s o i l s / v e g e t a t i o n /  a h  of which r e q u i r e  ' , 

i n t e r p r e t a t i o n  of the enhanced'imagery. I n  c o n t r a s t , . t h i s  defic- 

iency h a s  n o t  s e r i o u s l y  e f f e c t e d  p r o g r e s s  on t h e  e s t ab l i shment  of 

t h e  in fo rmat ion  d a t a  bags ,  t h e  a i i a l y s i s  of h y d r o l o g i c a l  d a t a ,  

and t h e  p r e p a r a t i o n  of preliminary hydro log ic  maps which a r e  n o t  

dependent on t h e  a v a i l a b i l i t y  o f  t h e  enhanced imagery. This  

. work is on schedu le  and nea r  comple t ian .  

* 

To some e x t e n t ,  i n s t i t u t i o n - b u i l d i n g  h a s  s u f f e r e d  wi th  t h e  

emphasis g iven  t o  the  genera'tion of t h e  t e c h n i c a l  products .  

Although t h i s  w a s  inevitable g i v e n  t h e  inadequa te  des ign-s tage  

p lanning,  t h e  Pfal ians are more i n t e r e s t e d  i n  t h e  p r e s e n t  t r a i n i n g  

of n a t i o n a l  t e c h n i c i a n s  a s s igned  t o  t h e  p r o j e c t  a s  homologues 

and i n  t h e  I--.nger-term u t i l i z a t i o n  of d a t a  af  t&r t h e  r e p o r t i n g  

and mapping is complete. 

USAID seem t o  h e  s e n s i t i v e  t o  coimnitrnmts bsyond just coap le t fng  

t h e  maps and r e p o r t  znd t h e  conplementary seialnar ( s )  t o  cxplaix? 
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hnong t h e  p a r t i e s  (GR\l, T M S ,  USAID and FAC) involved i n  t h e  
. - 

p r o j e c t ,  t h e r e  appears  t o  have been a reasonab ly  c l e a r  U 

. - d e f i n i t i o n  and unders tanding of r e l a t i v e  r o l e s  and r e s p o n s i b i l i t i e s .  

Never theless ,  t h e r e  have been s h o r t f a l l s  i n  c a r r y  out r e s p o n s i b i l i t i e s  

t h a t  have a f f e c t e d  t h e  r a t e  of p r o g r e s s  on t h e  p ro jec t .  

Among t h e s e  a r e  t h e  fol lowing:  

-Because of  l a c k  of f i n a n c i a l  r e s o u r c e s  t h e  GRM has  not been a b l e  

t o  meet i t s  f u l l  r e s p o n s i b i l i t i e s  i n  p rov id ing  o f f i c e  f a c i l i t i e s  

f o r  the p r o j e c t  personnel  and t h e i r  equipment nor adequate f i n a n c i a l  

suppor t  f o r  t h e  Malian personnel  a s s i g n e d .  It h a s  been necessa ry  

f o r  USAID t o  s u b s i d i z e  t h e s e  needs. 

-The TAMS sub-contrac tor  (ERLY) has ' so t  been a b l e  t o  produce en- 

hanced LandSat imagery needed f o r  t h e  p r o j e c t  because CCTs have 
- 

n o t  been de l ive red  t o  ;he--sub-contractor on a t imely  b a s i s  by 

EROS and NASA. 

LandSat imagery f o r  t h e  p r o j e c t  h a s  s t i l l  n o t  been completed. ERIM 

is t h e  sub-contractor  r e s p o n s i b l e  f o r  custom producing t h e  imagery 

from Computer Compatible Tapes (CCTs). CCTs are furnished by EROS 

Data Center (EDC) i n  Sious  Falls, On November 21, 1979, ERIM p laced  

a n  o rde r  f o r  40 CCTs with EDC. By February  1 2 t h  ERIM had 24 CCTs 

o u t  of t h e  40 ordered.  Upon r e c e i p t  of  t h e  f i r s t  CCTs ERIM d i g i t a l l y  

inosaiced t h e  inages  and f o r n e t t e d  them t o  correspond t o  the I G N  

topographic  map s h e e t s  of 1: 200,000. &bugging and so f tware .  was 

developed us ing r e a l  da ta .  F i n a l l y  24 images a t  a s c a l e  of 1:200,000 

a r r i v e d  i n  Smako c u t  of a t o t a l  of 65 r e q u i r e d  images. 'A p r e l i m i n a r y  
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images were used i n  
1 

e v a l u a t i o n  of t h e i r  q u a l i t y  uas  made. The 

reconna i s sance  work and t&ed under f i e l d  c o n d i t i o n s  and a t  t h e  

and communicated back ~ n d  o f  March a s o m a r y  e v a l u a t i o n  was made 

to  ERIM. The problems included: 

a. Color  matching of a d j a c e n t  s h e e t s ;  

b. Exposure . ( l i g h t  v s  d a r k  tone  a r e a s ) ;  

c. Color  ( b l u e  v s  ye l low tones) ;  

d. R e s o l u t i o n  ( l a c k  of c l a r i t y  o r  focus ) ;  

e. Data  gaps. . 

The l a t e  a r r i v a l  of imagery has  d e f i n i t e l y  hampered o v e r a l l  

. .. 
f i e l d  e f f o r t  and mapping was no t  s t a r t e d  u n t i l  October ,  a l though  ... . .. 

r econna i s sance  f o r  t h e  whole country  was c a r r i e d  o u t  us ing--avai l -  

a b l e  images and topography maps. 

- ..- 
--. 

ERIM s t i l l  has  n o t  d e l i v e r e d  a l l  t h e  images c o n t r a c t e d  f o r  and has  

r e q u i r e d  t h a t  t h e  p r o j e c t  pay an a d d i t i o n a l  $32,000 f o r  adjus tments ,  1 

a s  mentioned above, t o  t h e  images. Also, t h e r e  was a l a c k  of 

t o t a l  images t o  cover t h e  whole p r o j e c t  a r e a ,  and t h e  r eques ted  

increase would pay f o r  t h e  . 3  o r  4 a d d i t i o n a l  images requires. There 

appears  t o  b e  some ques t ion  about  ERIM's r e s p o n s i b i l i t y  t o  f u r n i s h  

a 1:1,000,000 s c a l e  mosaic--whether o r  n o t  t h a t  was a p a r t . o f  t h e i r  

c o n t r a c t  w i t h  TAMS. It appears  c l e a r  t h a t  it is. It I s  d i f f i c u l t  

t o  de te rmine  what s t e p s  have been taken by ERIM t o  o b t a i n  t h e  

a d d i t i o n a l  CCTs and d e l i v e r  t h e  r e q u i r e d  imagery s o  s t a t e d  on t h e i r  

c o n t r a c t  w i t h  TAMS. 

/ CSAID h a s  g e n e r a l l y  doile a c r e d i t a b l e  job  i n  t h e  n o n i t o r i n w f  t h e  Y 
p r o j e c t .  However, t h e r e  a p p a r e n t l y  was no c l e a r  p e r c e p t i o n  of t h e  . - 



f i e l d  

importance of having the  enhanced co lor  imagery on hand f o r  

work, t r a i n i n g  and in t e rp re t a t i ons .  I t  would seem t h a t  if 
, '  

t h i s  had been perceived ea r ly  in. t h e  p r o j e c t  history,USAID would 

have b ~ 2 n  able,  through i ts  Off ice  of Science and Technology, t o  

put pressure on EROS and NASA f o r  more prompt del ivery of che 

CCTs t o  the  sub-contractor. .  On t h i s  problem the re  may have been a 

l a c k  of communication between USAID and t h e  contractor.  
t 1  

There is l i t t l e  quest ion about t h e  high u t i l i t y  of the  co lor  enhanced - 
imagery'for reconnaissance s o i l s  and vege ta t ion  surveys and evalua- I 

t i on .  However, t h e  PP was over ly  o p t i m i s t i c  i n  project ing t h e  I 
u t i l i t y  of t h i s  type of imagery t o  water resources surveys and 

evaluations.  For these ,  t h e  u t i l i t y  is marginal, p a r t i c u l a r l y  i n  t h e  

case  of ground-water parameters and somewhat l e s s  so  f o r  s u r f a c e .  
-... 

water. Most ground-water phenomena a r e  not  v i s i b l e  t o  t h e  LandSat 

eye and most s i g n i f i c a n t  ground-water d a t a  f o r  resources eva lua t ions  

must be co l lec ted  from conventional we l l  inventor ies ,  compila t ions  

and a r e a l  i n t e rp re t a t i ons .  With t h e  exception of t he  survey of i 

f h o d  flows, streams, ponds and l a k e s ,  most surf ace-water parameters 

a r e  time-dependent and cannot be defined from LandSat imagery. 

Concerning t h e  legends soon t o  be adopted f o r  the f i n a l  1:500,000 

imagery and over lays ,  i t  i s  recommended t h a t  they be i n  adequate 

d e t a i l  and simple terminology t o  a l low maps t o  be used wi,th a 

minimum of d i f f i c u l t y ,  and t o  a l l o w  t h e  maps t o  have meaning 

iqithout accompanied docmentat  ion. 



3. Effectiveness of information Flows. 

There is good communications between the parent agency 

(Nat ionalserviceof  Waters and Forests) and the project, 

and between the agency and the Ministry. USAID appears 

t o  be involved, e f f e c t i v e l y  in t h i s  flow of information. 

Time is consumed however, i n  making decisions between the 

GRM and USAID. Also, a s  an observation, FAC .does not - - 
appear t o  have shown much interest  in  following this 

project.  



C G TECHNICAL EVALUATIOS 

Summary of Broad Approach 

Data co l l ec t i on  i n  the f i e l d  i s  performed by integrated teams 

t h a t  comprise s o i l  s c i e n t i s t s  and range eco log i s t  dnd include, 

on occasion,  o ther  s p e c i a l i s t s  according t o  need. 

F i e ld  da t a  is determined f o r  point  l o c a t i o n s  by on-site 

inspec t ion  and de t a i l ed  descr ip t ion .  Then, t h e  decisions 

o; ~ l a s s i f i c a t i o n  and inc lu s ions  in map u n i t s  a r e  re la ted 

t o  "signatures" of t h e  b a s e . m p  and extended t o  adjacent 

a r e a s  by comparative analogy., 

"Color enhanced LandSat imagery" a t  a  s c a l e  of 1:200,000 

i s  used a s  a  cappihg,-base f o r  d e l i n e a t i o n s  of homogeneous ' 

map un i t s .  I n  f i n a l  processing,  f i e l d  data w i l l  be evaluated, 

c o r r e l a t e d  and mechanically t r a n s f e r r e d  t o  t h e  f i n a l  publica- 

t i o n  base: "black and white LandSat imagery", Band 7, a t  a  ' 

s c a l e  of 1 : SOO,OOO; 

u n i t s  of mapping will take t h e  form of ~ o i l / ~ e g e t a t i c n  resource 

u n i t s ,  which a r e  na tu ra l  and r ecu r r ing  eco log ica l  combinations 

of s o i l s  and re la ted  p l an t s ,  The c o l l e c t i o a  of data  f o r  . 

compi l ing t h e  ~ o i l / ~ e g e t a t i o n  Piap involves  t h e  i den t i f i ca t i on  

of p l a n t  communities in r e l a t i o n s h i p  t o  s o i l  taxonomy . ( so i l  

i d e n t i f i c a t i o n ) ,  and coordinat ing t he  two i n  def in ing  a  

p a r t i c u l a r  s o i l l p l a n t  u n i t  on t he  landscape and on the  LendSat 

imagery. The technique r e q u i r e s  a g r e a t  dca l  of coordination . .. -.- - -. . 
between t h e  s o i l  s c i e n t i s t s  and the  p l an t  eco log i s t s .  



- 
w 

.The inventory of s o i l s  and v e g e t a t i o n  must be defined a s  a 

reconnaissance l e v e l  e f f o r t .  Map u n i t s  may be e i t h e r  s i ng l e  

member u n i t s  (consociations) o r  a s s o c i a t i o n s  of two o r  more 

taxonomic u n i t s  (complexes). T r a n s i t i o n a l  a reas  between two 

d i s t i n c t  u n i t s  would poss ib ly  be  mapped separa te ly  a t  a  more 

de ta i l ed  scale .  

In_sumary ,  the  record of t h e  reconnaissance survey of Mali 's  
C - 

a g r i c u l t u r a l  resources  wi l l  comprise two documents: 

- Narra t ive  Report 

. ,- Atlas  of Maps 

2.  S o i l  Resources - 
a .  S o i l  ~ l a s s i f i c a t g n  System. The system of s o i l .  c l a s s i f i c a t i o n  - 

chosen by t h e  Consultant, i n  accordance with host  country ob j ec t i ve s ,  

i s  ESDA SOIL TAXONOMY. The l e v e l  of  c l a s s i f i c a t i o n . f o r  s o i l  

taxonomic u n i t s  which w i l l  c h a r a c t e r i z e  t h e  tko log ica l  u n i t s  

of the legend is t h e  Subgroup C la s s  of t h e  system. This  i s  a 

l e v e l  of  moderate s p e c i f i c i t y ,  providing a s o i l  class t h a t  

y i e l d s  a  maximum of morphological d a t a  f o r  the  resource  s i t e ,  

r e l a t i v e  t o  t he  s c a l e  employed. The Subgroup c l a s s  i s  f u r t h e r  

q u a l i f i e d  by a  phase modif ier ,  r e f e r r i n g  t o  s o i l  depth, 

t ex tu r e ,  s ton iness ,  dra inage class o r  o ther ;  the  r e s u l t  i s . a  

s o i l  concept t h a t  goes f a r  i n  connoting agronomic f e a t u r e s  

use fu l  i n  capab i l i t y  a p p r a i s a l .  

An acces so ry  f e a t u r e  t o  t h i s  p r o j e c t  ' s conception, an i s s u e  

l ack ing  emphasis i n  design a n a l y s i s ,  i s  t h a t  t he  inventory 



marks t h e  most ex tens ive  u s e  of USDA S o i l  Taxonomy t o  d a t a  

i n  Sahel-Sudano regimes--if n o t  the  whole of Africa.  There 

is involved an important  " tes t ing"  of  t h a t  system. USDA 

S o i l  Taxonomy is on ly  p rov is iona l  f o r  many t r o p i c a l  s o i l s ;  

niany subgroups a r e  un iden t i f i ed  o r  need in te rgrad ing  and t h e  

l ist  of  g r ea t  groups may be incomplete. The experience t o  

d a t e ,  a s  repor ted t o  the  Evaluation Team by p ro j ec t  

- 
-pedologues, shows a remarkable gap i n  U s t a l f s  and Us tu l t s ,  

wi th  many more taxonomies t o  be  encountered. 

It i s  recommended t h a t  the .Consul tant  - accura te ly  c h a r a c t e r i z e  

a l l  taxonomies of app rec i ab l e  extent ,  and f o r  types  not 

i d e n t i f i e d  i n - t h e  system t o d a t e ,  u t i l i z e  gu ide l ines  of  S o i l  -- 
Taxonomy t o  a r r i v e  a t  a  t e n t a t i v e  c l a s s  name. It is  

recommended t h a t  newly i d e n t i f i e d  c l a s se s ,  where f i rm  and 

agronomically meaningful, be  mapped c o n s i s t e n t l y  i n  f i e l d  

ope ra t i on  and t h a t  they be ordered i n  t he  p ro j ec t  I d e n t i f i c a t i o n  

Key, t o  be  t r e a t e d  as f u l l y  approved. It i s  recommended t h a t  

bulk f i e l d  samples be taken f o r  typ i fy ing  predons of 

unapproved s o i l s  i n  t h e  coukse of f i e l d  descr ip t ion  f o r  

p o s s i b l e  f u t u r e  process ing and study. (This may r e q u i r e  a 

minimum of e f f o r t . )  

The Evaluat ion Team acknowledges t h a t  t he  volume of 

documentation and l abo ra to ry  analyses required by USDA S o i l  

Nanagemen t Support Services f o r  approval of new taxonomic 
--- . .-. - - - 
c l a s s e s  t o  Soils Taxonomy i s  proh ib i t ive  under p resen t  work 



pressures .  1 t . is  recornended - t h a t  l i n e s  of communication between 

the  ~onsu1;a;t and USDA/S~&S be kept  open. 

By t h e  i n t e rven t ion  of t h e  Evaluat ion ~ e p o r t ,  i t  is 

recommended t h a t  the  Consultant  proceed with f i e l d  dec i s ions  

and awai t  any ac t i ons ,  suggest ions ,  o r  records  of proposed 

changes on f i l e  USDA t h a t  can be  developed by t h e  Evaluation 

Team Pedalogue on U.S. r e tu rn  and a s  an ad junc t  t o  t h i s  - 
pro j ec t  evaluat ion.  Let  t h e  d a t e  of February 15,  1981, be 

set f o r  t h e  r e c e i p t  i n  Bamako of t h i s  repor t .  

The Consultant  is commended f o r  r e sou rce fu l  and i?n6;ative 

a c t i o n s  i n  t h e  f i e l d  survey of  both s o i l  and vege ta t ion  resources  - 
in Mali and f o r  a wi lEngness  t o  make va luab l e  add i t i ons  and 

ref inements  t o  t h e  e x i s t i n g  USDA S o i l  Taxonomy, 

b. Land Capabi l i ty  C l a s s i f i c a t i o n .  By c o n t r a c t  provis ions ,  

t h e  USDA system of  c a p a b i l i t y  c l a s s i f i c a t i o n  i s  spec i f ied  f o r  

use. From t h i s  study w i l l  evolve a  S o i l  P o t e n t i a l  Map i n  t h e  

form of  an  i n t e r p r e t i v e  over lay  t o  t h e  Soi l /Vegeta t ion Nap. 

The p r o j e c t  r a t i o n a l e  f i rmly l e a n s  on t h i s  approach t o  provide 

in t a b u l a r  data in forna t ion  about such ma t t e r s  as  (1) t h e  

r e l a t i v e  a r a b i l i t y  of lands;  (2) t h e  limited a p t i t u d e  of 

c e r t a i n  l ands  s u i t a b l e  only f o r  watershed p ro t ec t i on ,  f o r e s t s  

o r  w i l d l i f e  rese rvc ;  (3) t h e  r e l a t i v e  i n2u t  necessary f o r  any 

p a r t i c u l a r  use;  and (4) t h e  r e l a t i v e  p roduc t i v i t y  of a11 
- - ... 

l ands  i n  t h e i r  respec t ive  uses. 



Groundproofing and mapping is about 25% complete but 

i s  progressing very r a p i d l y  ad should be completed by t h e  end 

of June 1981, pending, of course ,  t h e  a r r i v a l  of missing 

LandSat &ages. The co lo r  mosaics correspond with the  IGN 

topographic quads a t  t h e  same s c a l e  (1: 200,OOU). 

. . 
c.  At la s  Assemblage. The product ion of any resource map a t  

s c a l e  1:500,000, comprising an a r e a  o f  575,000 sq. km., a t  - . - 
b e s t  must be considered ambitious.  The p r o j e c t  's proposed 

inventory,  using subgraup l e v e l s  of s o i l  c l a s s i f i c a t i cm and 

employing i n  excess of 100 s o i l  taxonomic u n i t s  and a t  l e a s t  

50 p l a n t  tixonomic u n i t s ,  w i l l  r e q u i r e  an est imated 160 map 

units--both s i n g l e  member u n i t s  and complex un i t s .  This l a r g e  
-C' 

number of  car tographic  u n i t s  immediately imposes a problem i n  
.. . 

v i s u a l  perception and ready comprehension of  t h e  whole. 

Therefore,  the  design of map legends must be done through a 

process  of progress ive  t e s t i n g  and some r e s u l t a n t  comprises. 

I f  t h e  t o t a l  resource  is presen ted  on abotit 1 0  shee t s  t o  y i e l d  , 

a complete s e t  of one map p re sen t a t i on ,  no one shee t  would 

presen t  t h e  t o t a l  legend. L 

It is  suggested t h a t  one important  u s e  t h a t  w i l l  be made of t h e  

assemblage--sometimes i n  a sweeping overview--is a s t a t i s t i c a l  

. a n a l y s i s  of p a r t i c u l a r  groups of e co log i ca l  u n i t s :  f o r  example, 

a r e a s  of land having i r r i g a t i o n  p o t e n t i a l  o r  a r ea s  of land 

- -. - s u i t a b l e  only f o r  w i l d l i f e  rese rve .  ' Such analyses  requ i re  -.- . - - 
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. a 4  

Plan t  c o ~ u n i t i e s  a r e  i d e n t i f i e d  from the 1:200,000 s c a l e  1;;; 
. . I,.;. ... 

c o l o r  mosaic imagery. ~ r o u * d ~ r o o f i n ~  of each community is  

descr ibed and given a number corresponding with  t h e  s o i l  

. ana lys i s ,  The typing is  accomplished by comparing s i m i l a r  
,.. 

u n i t s  a l ready  inventor ied.  I f  t h e  un i t  has no t  been seen before ,  8 . .  ,.. 
I:: 
I.. 

a new u n i t  i s  formulated. If t h e  ecosystem is  more o r  less t h e  .,. 

same a s  previous  sampled u n i t ,  then a complex of an e x i s t i n g  - 
type 'is formulated. The Vegetat ion C la s s i f i ca t i on  system is  

:I b 

very w e l l  adapted t o  t h e  s c a l e  of t h e  imagery and i s  simple 

t o  use. 

The r e l a t i n g  of so i l / vege t a t i on  u n i t s  t o  image s igna tu re s  has  

. been determined after-_much d i scuss ion  and by a c t u a l l y  

i d e n t i f y i n g  u n i t s  i n  t h e  f i e l d .  Un i t s  have t o  be of adequate 

l a r g e s s  a t  t h e  1:200,000 s c a l e  i n  order  t o  incorpora te  s o i l /  

vege ta t ion  u n i t s .  

The procedure adopted f o r  record ing  t*cosystem information gi;res 

adequate data on l o c a t i o n  of sanpled a r ea ,  u n i t  

c h a r a c t e r i s t i c s ,  vegetat ion,  and references  f o r  l o c a t i n g  'it 

on the  images. 

The p r o j e c t  i s  adequately descr ib ing  and mapping t h e  n a t u r a l  

vege ta t ion  of t h e  p ro j ec t  zone i n  Mali and i s  gaining broad 

understanding of t h e  ecosystem. One must keep i n  mind, however, 

t h e  l i m i t a t i o n s  i n  d e t a i l  a t  t h e  huge scale of t h e  imagery, 

. .  . - e s p e c i a l l y  t h e  s c a l e  of t h e  f i n a l  map (1:500, 000) ; - -- 



'b. Collection of p lan t  production d a t a  (biomass production). 

Biomass data i s  co l lec ted  fol lowing peak p l an t  growth, o r  j u s t  

fol lowing the  ra iny  season from October poss ib ly  through . 
January i n  t h e  250 m t o  700 mm r a i n f a l l  a reas .  Samples a r e  

2 
randomly selected and c o l l e c t e d  w i th  a l m  area .  Production i s  

recorded a s  ac tua l  weight ?nd ' i s  l a t e r  converted t o  a i r  dry 

weight through sys temat ica l ly  weighting and a i r  drying s i m i l a r  .. 
veg6tat ive  samples. Ul t imately ,  biomass i s  calculated and 

presented a s  kilograrcs/hectare. No d a t a  has been co l lec ted  f o r  

' t h e  1979-80 period because no t echn ic i ans  were in  place i n  time 
-. 1 

t o  t ake  samples. Because of t h e  time-consuming nature  of t he  . 
process ,  and the  team approach t o  c o l l e c t i n g  so i l /vege ta t ion  - 

--' 

d a t a  i n  the  f i e l d  f o r  t he  p repa ra t i on  of t h e  S o i l / ~ e g e t a t i o n  , 

Map, only spotted samples have been taken during t h i s  season. 

It is  planned t o  c o l l e c t  biomass product ion weights f o r  t h e  

Niger River Del ta  a f t e r  f lood waters  descend sometime i n  

January o r  February 1981. Poss ib ly  i n  ~c tobe r -~ecember  1981, 

t i m e  permitt ing,  sone 60 s c a t t e r e d  samples w i l l  be taken. 

Under present p ro jec t  timeframe, t h e  q u a n t i t y  of biomass samples 

f o r  t he  whole pro jec t  area  w i l l  be l ack ing .  Project  f i e l d  

work and mapping i s  t o  be completed by December 1981 a s  
. - 

d i c t a t e d  by t he  cont rac t  agreement. I f ,  however, an extension 

is  allowed the  project ,  a d d i t i o n a l  samples could be' taken. The 

systematic,  non-biased, complying procedure selected by t h e  

e c o l o g i s t s  on -the pro jec t  appears sound and .with adequate 



sampling i n  va r ious  r a i n f a l l ,  r eg ions  should p r s i d e  valuable  

production da t a  Cot t h a t  year's condi t ions .  

(1) Biomass production i s  r e l a t ed  t o  r a in fa l l l evapora t i on  and 

v a r i e s  from year t o  year ,  but because of t h e  v a r i a t i o n  of 

r a in fa l l / evapora t i on  throughout t h e  p r o j e c t  a r ea ,  i t  wobld 

be  abso lu t e ly  necessary t o  take t h e  maximum number of - . - 
samples, cover t h e  e n t i r e  p ro jec t  a r ea ,  and c o l l e c t  weather 

r a i n f a l l j e ~ a ~ o r a t i o n  da t a  from a s  many r eg iona l  s t a t i o n s  a s  

poss ib le .  

(2) The biomass production information should be presented on 

an over lay  map td t h e  <oi l /vegetat ion Map and r a i n f a l l  da t a  

should b e  recorded with it ,  o r  no t  f a r  behind, and by region 

sampled. 

(3) Addi t iona l  t ime should be allowed f o r  c o l l e c t i o n  of biomass.  

d a t a  h i t h i n  t h e  cont rac t .  It is recommended t h a t  an add i t i ona l  

s i x  months be a l lohed t o  f a c i l i t a t e  t r a i n i n g  Malian exper t s  in 

c o l l e c t i o n  techniques,.  computations, and recording.  

(4) More d e t a i l e d  information concerning t h e  p l an t  community 

spec i e s  composition should be given on t h e  legend. A t  l e a s t  . .  

t h r e e  major spec i e s  should be included on t h e  legend t o  g ive  

a c l e a r e r  p i c t u r e  of what t he  p l a n t  community i s  without having . 

t o  go i n t o  another  a r ea  of t h e  A t l a s  o r  t e x t  of r epo r t  t o  find ' F  

. - . - 
ou t ,  thus  making the map useable without t he  cumbers6me t e x t .  
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1 

(5) A de ta i l ed  Methodology/Procedural Manual, concerning 

mapping and formulation of v e g e t a t i v e  u n i t s  and complexes 
. - 

should be incorporated i n t o  t h e  t e x t  of t h e  f i n a l  document 

f o r  use by Malian t echn ic i ans  once e x p a t r i a t e s  leave. 
a 

4. Water Resources I .  

Although extensive use  i s  being made of LandSat imagery i n  t he  

mapping bf s o i l l v e g e  t a  t i on  parameters  , t h e  ava i l ab l e  imagery f o r  

t h e  p r o j e c t  is only marginally u s e f u l  i n  t h e  mapping of water re-  - 
sou rces  ;.rameters. Much su r f ace  wate r  data  and ana lys i s  i s  l i n e a r  

and time-dependent and thus  no t  s u i t a b l e  f o r  d i sp lay  on maps. The 

mapping of a r e a l  ground-water parameters  depends. on t h e  c o l l a t i o n  - 
of e x i s t i n g  wel l  and borehole d a t a  w i t h  a v a i l a b l e  geologic  and 

hydrogeologic maps. -- -- 
The water da ta  inventory and a n a l y s i s  h a s  provided s u f f i c i e n t  in -  

format ion,  both on sur face  water  and ground water, t o  cons t ruc t  

bo th  base  and p o t e n t i a l  water r e s o u r c e  maps a t  the  1:500,000 sca l e ,  

as planned under t h e  pro jec t .  The b a s e  map f o r  water w i l l  . inc lude  

mean annual recharge t o  ground water  (shown by i so l i ne s )  i n  m3/hr /h ;  

t h e  l oca t ions  of gaging s t a t i o n s ;  mean annual  f lows by sea led  r i v e r  width,  

and numbers; 10-year maximum and minimum flows by numbers; and mean 

monthly flows by , sc ;a l l  i n s e t  g raphs  placed near gaging s t a t i o n s ;  and 

i s o h y e t s  of annual r a i n f a l l  i n  mm. The po ten t ia l .  m2p -xi11 show : 
. . 

a r e a s  favorab le  f o r  crop i r r i g a t i o n  from ground water a t  v a r i o u s  

magnitudes and those  favorable  on ly  f o r  v i l l a g e  and l i v e s t o c k  water 

supply: t he  sus t a inab l e  ground-va trr ;*5 e l d  i n  m3/hr/G3; e x i s t i n g  

"'surf ace  water i r r i g a t i o n  ' p r o j e c t s  and bas-fonds possib ' i l ' i t ies;  and 

' annual  surface water runoff by i s o l i n e s ,  i n  mm. 



Basic  well--invan t o r y  da t a ,  a r ea l  a q u i f e r  , dep th-to-wa t e r  and 

wel l -yie ld  maps toge ther  wi th  computer processed d a t a  on annual 

stream flows,  f l o o d s  of se lected fre 'quencies,  low-water f r equenc i e s  

and monthly streamflows w i l l  be publ ished i n  a t echn ica l  r e p o r t  

t o  accompany the map a t l a s .  There w i l l  b e  f o ld -ou t  maps (prob- 

a b l e  s c a l e  1: 2,500,000) , t ab l e s  and graphs t o  accompany a nar ra -  

t i v e  t e x t  i n  t h e  r epo r t .  

Because t he  water resources  component: of t h e  ' p ro j ec t  does n o t  de- .. 
# - 

pend, except  marginal ly ,  on the f i e l d  checking and i n t e r p r e t a t i o n  

of the LandSat imagery, t h e  work h a s  advanced more r a p i d l y  toward 

comp1etion:than t h a t  of t h e  soU/vege t a t i on  components. The pre- 

l im ina ry  phase of the water resources  component i s  now e s s e n t i a l l y  

complete. . -- 
-' 

There remain, however, two app l i ca t i ons  of LandSat d a t a  t h a t  

should be  inves t i ga t ed  on a t r i a l  ba s i s .  Lineaments, which may 

. i n d i c a t e  t h e  presence of f a u l t s ,  f r a c t u r e .  systems, and/or t h e  

t r a c e s  of.  d ikes ,  a r e  apparent in many p laces  i n  t he  c r y s t a l l i n e  and 

conso l ida ted  sedimentary rock t e r r a i n s  of t h e  p r o j e c t  and may be 

i d e n t i f i e d  by app rop r i a t e  study oi t h e  available LandSat imagery. 

1 t i . s  recomanded t h a t  ti f i e l d  stuciy be con6ucted in t h r e e  sr 

2 four racdonly-selected z r ea s  of about 100 km t o  d e t e m i n e  if  any . 

correlotion can be made betveer t 5 e  r e l a t i v e  y i e l d s  of we l l s  and - ' 

t h e  presence  of lineasiezts. E p e l i x i c a r y  analys is  i nd i ca t ed  

little o r  ,-,o such correlotion. SL'C:? c sh6jj r.i,ght verify o r  6is-  



k second ex:.eriloent i c  recoz~ended ir. the EancXa&ara and/or' - 
~ o i e n t z ~ '  1:200,000 quen6mn&x u s i n g  a v a i l a b l e  CCTs t o  ob t a in  

computer p r i n t - o u t s . o f  t he  geographic coo rd ina t e s  of a r ea s ,  in  

h e c t a r e s ,  of p o s s i b l e  surface-water s t ock  ponds followed by 

f i e l d  checking v e r i f y  t h e  v a l i d i t y  t h e  technique. The maxi- 

mum c o s t  f o r  p r in t -ou ts  is es t imated a t  $20,000. 

The development of t h e  water informat ion d a t a  base  andpreparat ion 

of prel iminary hydrologic  maps assumed t h a t  on ly  l im i t ed  f i e l d  

checking of c o l l e c t e d  d a t a  would be needed t o  ver i fy  i t s  v a l i d i t y .  

The eva lua t ion  team concludes t h a t  t h i s  assumption may no t  be 

wholly co r r ec t ,  p a r t i c u 1 a r l y  with  r e s p e c t  t o  ground-water data .  -- - 
Consequently, i t  is recommended t h a t  t h e  Malian hydrogeologist  and 

g e o l o g i s t  assigned t o  t he  p r o j e c t  under take s p o t  f i e l d  checks, 

where deemed necessary  o r  c r i t i c a l , '  t o  i n s u r e ,  i n s o f a r  a s  is 

f e a s i b l e  wi th in  p r o j e c t  c o n s t r a i n t s ,  the v a l i d i t y  of  the  ground- 

water d a t a  'base. It would seem t h a t  a t  l e a s t  two months of f i e l d  . - 

work f o r  each of t he  two men would be necessary  f o r  q o t  checking 

t h e  e x i s t i n g  d a t a .  

The fo l l o+g  t e c h n i c a l  changes a r e  a l s o  recommended: 

. . (a) The thematic map on "tubewell  y ie lds"  should be eliminated be- 
' 

. . 

cause  a v a i l a b l e  d a t a  are too s p o t t y  a r e a l l y  t o  draw "iso-yield" 

l i n e s .  The explanatory t a b l e  e n t i t l e d  % e l a t i o n  of tubewel l  y i e ld  

t o  l i t ho logy"  would be t ranszer red  t o  t he  " ~ i t h o l o g y "  thematic map. 



feyred explanatory t a b l e  from tbe above descr ibed thematic map 
9 .  

would be  r e - t i t l e d  "Aquifer l l t bo logy  vs well y ie lds" ,  o r  some- 

th ing  comparable, t o  r e f l e c t  t h e  i n c l u s i o n  of wel l  y i e l d  data .  The 

column e n t i t l e d  "A1 t e r a t i on"  would be  e l iminated from t h e  " ~ i t h o l o g y "  

explanatory t a b l e ,  a s  i n s u f f i c i e n t  d a t a  a r e  a v a i l a b l e  t o  p a r t r a y  

t h i s  parameter ' a r e a l l y .  

(c) The proposed thematic map "Greatest  and Leas t  Recorded Depth - . - 
t o  Water" should be modified a s  i n s u f f i c i e n t  d a t a  a r e  a v a i l a b l e  t o  

I 

contour  t h e  l e a s t  depths  t o  water. The published map would show only 

one s e t  of g r e a t e s t  i s o l i n e s  with a spbol showing g r e a t e s t  and 

l e a s t  dep th  t o  water,  i n  meteres, and the  number of wells i n  t h e  

sample. Such a  symbol -would be shown in  edch on-half degree square  -- . - 
on t h e  1:2,500,000 scale .  

(d) The d a t a  on t h e  thematic map, " P o s s i b i l i t i e s  f o r  Ground 

Water Usage'!, should be s p l i t  i n  two p a r t s  and shown on the  1:500,000 

water maps of t h e  a t l a s .  One par t ,  t h e  recharge,  i n  m3/h/km2 

with numbers and r e l a t e d  i s o l i n e s ,  *would b e  shown on t h e  water  

base  map. The o the r  p a r t ,  t h e  sus t a inab l e  ground water yield, i n  

m3/h/km2 wi th  i s o l i n e s  would be shown on t h e  water  p o t e n t i a l  map. 

F i n a l l y ,  t h e r e  is a  continuing nee: f o r  hydrogeological  expe r t i s e .  

The FAC hydrogeologis t  a r r i v e d i n  Mali 1 2  months be fo re  the i n i t i a t i o n  
- .  

of t h e  p r o j e c t  and then l e f t  only 9 months a f t e r  implementation 

began. The TAMS hydrogeolog5st ass igned  t o  the p r o j e c t  w i l l  be 
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depar t ing  soon and the  TAYS hydro log i s t  a month l a t e r .  The 

Malian g e o l o g i s t  and hydrogeologist  a t tached t o  t h e  Water Sec t ion  
. . 

have n o t  been f u l l y  t ra ined.  Addi t iona l  guidance i s  a l s o  re-, 
I .c 

quired in  s p o t  f i e l d  checking of the basic ground water inventory  

which is now in hand andin t h e  p repa ra t i on  of t h e  f i n a l  water  

base and p o t e n t i a l  maps. Therefore,  it is recommended t h a t  t h e  

p r o j e c t  e n l i s t  f o r  a period of approximately one year a FAC 

hydrogeologis t  t o  assure  con t inu i ty  i n  map prepara t ion ,  adequate  

f i e l d  ch'ecking of da t a ,  and on-the-job training of Malian counter-  

pa r t s .  
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D, TRAINING AND IXSTITUTIOX-BUILDING ' 
I 

d 

Tra in ing  is an extremely U p o r r a n t  element of t h i s  p ro j ec t .  The 

a .  presen t  p r o j e c t  ca l l s  f o r  t h e . b u i l d i n g  of a  cad re  sf Malian personnel 

t r a i n e d  ' i n  t h e  basic  inventor ies  of land and water  resources  d a t a  

and t h e  a n a l y i e s  of t he  data f o r  t h e i r  broad development p o s s i b i l i -  

ties. Most of t h e  t r a i n i n g  rece ived  -by t h i s  cad re  dur ing  t h e  term 

of t h e  p r o j e c t  w i l l  be d i r c c t l y  t r a n s f e r r a b l e  t o  more d e t a i l e d  hi -  
I 

v e n t o r i e s  and eva lua t ions  needed f o r  f u t u r e  development p r o j e c t s .  
> 

A s  p r e s e n t l y  foreseen ,  t h i s  t r a ined  cadre  would have i ts permanent . - 
seat as a  research  and planning o f f i c e  i n  t h e  Nat ional  D i r e c t o r a t e  

of Water and F o r e s t s  with a  c l o s e  l i a i s o n  t o  t h e  D i r ec to ra t e  General 

of Plan. I f  t h e  t r a i n i n g  is  not 

c a r r i e d  forward t o  t h e  f u l l  development of a  v i a b l e  o f f i c e  of resgarch 

and planning,  t h e  maps &d-,?epor& generated by t h e  p r o j e c t  are no t  

l i k e l y  to be e f f e c t i v e l y  u t i l i z e d  i n  t h e  f u t u r e  by t h e  GRM. 

A s  was prev ious ly  noted,  t he  P r o j e c t  Paper de s ign  gave g r e a t e r  

weight t o  t h e  t e c h n i c a l  components, namely genera t ion  of da t a ,  

compila t ions ,  maps and r epo r t s ,  i han  it d i d  t o  t h e  t r a i n i n g  'and in- 
s t i t u t i o n - b u i l d i n g  component; of t h e  p r o j e c t  . The two-year timef rame 

makes i t  d i f f i c u l t  t o  provide  homologues with  both p r a c t i c a l  p r o j e c t  

exper ience  and formal t ra in ing .  Also,  on-the-job t r a i n i n g  has 

tended t o  s u f f e r  a s  t h e  cont rac tor  h a s  needed t o  emphasize tech- 

n i c a l  ou tpu t s  because of t he  implementation t ime c o n s t r a i n t s .  

1. Informal  T r a i n i n g  

I n  most cases ,  a Malian hcmologue has  been assigned t o  work 

a longs ide  each e x p a t r i a t e  technician. It is the view of the  
. - -- . .. . --- - - 



p r o j e c t  Evaluat ion Team tha t  Malian coun te rpa r t s  are general lay 

, r ece iv ing  o r  w i l l  have recekved adequate t r a i n i n g ,  e i t h e r  
. . 

on-the-job o r  by in-house workshops, dur ing t h e  life of t h e  

p r o j e c t  i n  d a t a  inventor ies  and analyses .  On-the-job t r a i n i n g  

is being rou t ine ly  given t o  Malian c o k t e r p a r  ts on t h e  s o i l s  

a.nd vege t a t i on  s t a f f  i n  survey ' techniques ,  c l a s s i f i c a t i o n  and 

map legend development both i n  t h e e f i e l d  and o f f i c e .  On-the- 

job  t r a i n i n g  of t he  documentalist  and t h e  s o c i o l o g i s t  is  w e l l  

beg& .but may need to  be continued f o r  a longer  per iod of time. 

A s  was prev ious ly  recommended, a d d i t i o n a l  t r a i n i n g  of t he  Malian 

pro j ect hydrogeologist  and hyd ro log i s t  is requi red  i n  con junc t ion  

wi th  an  expa t r i a t e .  technician.  

There remains, however, a need f o r  a d d i t i o n a l  t r a i n i n g  i n  t he  -- -. 
ways and means o f ' u t i l i z i n g  t h e  maps and r e l a t e d  d a t a  ana lyses '  

t o  development planning 'and d e t a i l e d  p r o j e c t  design.  The in- '  

s t i t u t i o n a l  capac i ty  envisioned i n  t h e  pro j e c t  design cannot. 

be expected t o  emerge simply from on-the-job t r a i n i n g .  

2. Formal t r a i n i n g  

The p r o j e c t  design s p e c i f i e s  advanced U.S. t r a i n i n g  f o r  c e r t a i n  

Malian candida tes ,  'It was decided by t h e  GRM t h a t  they should 

have work experience with  the  p r o j e c t  before  beginning advanced 

degree programs. Two scho la r sh ips  f o r  Master ' s  l e v e l  educat ion 

have thus  far been provided under t h e  project- - for  a s o i l  

s c i e n t i s t  and an economist/planner. They a r e  scheduled t o  

.. . -- 



de2ar t  i n  January or February 1981. Two other  Master ' s  
w 

candidates  have been iden t i f i ed -% range eco log is t  and a 

landuse planner .  I f  accepted i n t o  a U.S. program, they w i l l  

depar t  i n  l a te  1981. However, none of t h e s e  p a r t i c i p a n t s  

w i l l  r e t u r n  u n t i l  a f t e r  t he  p r o j e c t  has  ended. 

No scho la r sh ip  has  t hus  f a r  been programmed in t h e  water re- 

sources s e c t o r .  I n  view of t h e .  importance of t h i s  s e c t o r  t o  

o v e r a l l  . - p r o j e c t  ob j ec t i ve s  and t o  g ive  balance t o  t h e  d i s c i -  

p l i n e s  involved,  i t  i s  recommended t h a t  a scholarship  i n  water 

resources  planning be s e t  up under t he  project .  The Malian 

hydrogeologist.  c u r r e n t l y  a t t ached  t o  t h e  pro jec t  would be  t h e  

app rop r i a t e  candida te  f o r  t h i s  schola rsh ip .  

3. Seminars 

I n  a d d i t i o n  t o  schola rsh ips  fo e l ec t ed  ind iv idua ls ,  t h e r e  i s  + 
a need f o r  s t r o n g  emphasis, du r ing  t h e  l a t e r  s t a g e s  'of t h e  pro- 

j e c t ,  on seminars d i r ec t ed  t o  u t i l i z a t i o n  of t he  f i n a l  products  L 

of t h e  p r o j e c t  i n  development planning and more d e t a i l e d  p r o j e c t  .. 

design. T h i s  i s  a l s o  key t o  t h e  i n s t i t u t i o n a l i z a t i o n  of land 

use  a n a l y s i s  an lanning.  
+ *  . 

Eight t e c h n i c a l  seminars have been mentioned in the  documentation; 

however,.only two--one on ecology and one on s o i l s  surveys-- 

have been held .  It is recommended t h a t  t he  p r o j e c t  develop.  

and implement r egu la r ly  scheduled meetings, seminars, 



I 

and l a t e r  vorkshops to: 
. - 
w 

(a) inform and t r a i n  t h e  p r o j e c t  Malian s t a f f  i n  the  u se s  

of LandSat technology, i ts l i m i t a t i o n s ,  i n t e r p r e t a t i o n s  of 

t h e  d a t a  co l lec ted ,  and t h e  u se fu lnes s  of the f in i shed  product 

as a planning too l .  Timeframe: du ra t i on  of Project .  

(b) Es tab l i sh  contac t  with a l l  n a t i o n a l  s e r v i c e s  and donors 

t h a t  may be in t e r e s t ed  i n ' t h e  f i n i s h e d  product and inform 

them of what t h e  product will c o n s i s t  and d i s c u s s  ways i n  which - - 
t hey  can use i t  for t h e i r  p a r t i c u l a r  purposes. There h a s  no t  rAa 
been enough s a i d  about what t h e  inventory  is doing. Timeframe: 

e a r l y  i n  1981 (Coordinate wi th  Min i s t ry  of Plan). - .  

(c) Educate i d e n t i f i e d .  Ma1ia.n t echn ic i ans  i n t e r e s t ed  i n  us ing - 
t h e  f i n i s h e d  product 6% how t o  i n t e r p r e t  t h e  mapping and documen- 

t a t i ~ n ,  and how t o  use  it i n  a planning operat ion.  Be s u r e  - 
t o  d i s c u s s  the  l i m i t a t i o n s .  Expec ta t ions  toward t h e  f i n a l  docu-. 

ment may be  too  high. The end product is no t  t h e - f i n a l  answer ' 

t o  problems but a key t o  i d e n t i f y i n g  them. Timeframe: dur ing  ' 

6-month extension January-June 1982 (Coordinate with Min i s t ry  

of Plan). 

It is a l s o  recommended t h a t  r ange  ecology and s o i l  s c i ence  : . 

seminars ,  or iented toward i nven to r i e s  and d a t a  ana lys i s ,  b e  

e x p n d e d  t o  inc lude  water resourdes ,  both ground-water and * 

s u r f a c e  water. 



E . FINANCIAL SOUNDNESS 
,- 
.w 

1. Appropriateness of f i n a n c i a l  management approach i n  a s su r ing  

expedi t ious  . t r a n s f e r  and u t i l i z a t i o n  of funding involving p a r t i c i p a -  

t i n g  i n s i t u t i o n s  --GRM, USAID and TAMS. The con t r ac t  f o r  execu- 

t i o n  of t he  p r o j e c t  was negot ia ted  between the  GRM and TAMS, with  

USAID f inanc ing .  The t o t a l  est imated c o s t  of the  con t r ac t ,  inc lud-  

' i ng  the consu l t an t s '  f ixed  f e e  ($2SO,OOO) is  $3,771,000, ayproximate- 

l y .  Or ig ina l13  $500,000 was a l l o c a t e d  t o  contractor  f o r  s t a r t i n g  

pro jec t ; -  t h i s  amount was used up by May 1980. 

Presen t ly ,  t h e  con t r ac to r  i s  submit t ing monthly accumulated b i l l s  

t o  t he  GRM f o r  v e r i f i c a t i o n  and approval .  The b i l l s  a r e  then s e n t  

on t o  USAID/Bamako f o r  approval,  and then on t o  ~ ~ ~ / ~ a s h i n g t o n  

f o r  reimburiement. I+ takes  abou; fou r  months between t h e  d a t e  
-' 

funds are t r a n s f e r r e d  t o  Bamako by TAMS headquarters and t h e  d a t e  

TAMS is  reimbursed f o r  p r o j e c t  expendi tures .  A s  a  r e s u l t ,  t h e  

con t r ac t i ng  company must c a r r y  opera t ing  coq t s  (average about $l5O,OOO 

per  month) whi le  awai t ing reimbursement f o r  each b i l l i n g .  Given t h e  

i n f l a t i o n  f a c t o r  . a n d ,  t h e  l a c k  of i n t e r e s t  being paid  on the':funds 

dur ing t h e  de l ay ,  t he  c o n t r a c t o r  . is l o s i n g  money on these . . funds 

which i t  " f l o a t s "  t h e  p ro j ec t .  The' subcontractors  a r e .  a l s o .  us ing  

t h e i r  own funds  t o  f i nance  p r o j e c t . a c t i v i t i e s  because t h e y ' a r e  

no t  reimbursed u n t i l  TANS is paid by ~ ~ ~ / ~ a s h i n g t o n .  

E f f o r t s  need t o  b e  made by 

,of con t r ac to r  b i l l i n g s  f o r  

burdens and even l o s s e s  of 
- 

GRM and USAID t o  speed up proce5sing 

payment i n  o rder  t o  r e d u c e l t h e ' f i n a n c i a l  

t h e '  con t r ac to r .  



It is recommended t h a t  USkZD explore t h e  p o s s i b i l i t y ' o f  e s t ab l i sh ing  

an advance fund' f o r  TA! ( the  cont racror )  t o  o p e r a t e  with,  which would 
9 .  

be drawn down by submission of expense vouchers and replenished based 

upon p ro  j ec ted  expenditures. Also, recommend t h a t  USAID Cont ro l le r  

off ice a t tempt  t o  review monthly submitted project bills when they are 

submit ted by TAMS instead of wait ing approva l  by GRM t o  start on review. 

2. Appropria teness  of Funding Level. Based on p r o j e c t  experience t o  

d a t e ,  i t  i~ apparen t  that  a s e r ious  d e f i c i e n c y  i n  est imated fund requi re -  

ments occurred i n  t he  Project  Paper de s ign ,  and subsequently i n  t h e  

Grant Agreement and GRHfTAMS cont rac t .  The l a t e  s ta r t -up  of the p r o j e c t  

p l u s  t h e  l a c k  of provision f o r  an adequate  contingenay fund and i n f l a -  

t i o n  f a c t o r  h a s  l e d  t o  a shor t fa l l - -es t imated a t  $800,000--in t he  or ig -  

i n a l  PP budget. I n  addi.tib'nr4t is c a l c u l a t e d  t h a t  czsts were under- 

es t imated  by about $300,000 f o r  such i t ems  as s a t e l l i t e  imagery, 

a e r i a l  photography , furnishings and equipment, support  personnel and 

short-term consul tancies ,  veh i c l e s  and maintenance. Thus, i t  is 

recommended that A I D  consider i nc rea s ing  t h e  L i f e  of P r o j e c t  funding 

l e v e l  t o  complete t h e  project .  It is es t imated  t h a t  $1.1 mi l l ion  supple- 

mental  funds  a r e  now needed to  sustain t h e  p r o j e c t  t o  i t s  planned con- 

c lu s ion .  

Note: Between the writing and submission of t h i s  repor t ,  t he se  

funds have been received. 

-3. F i n a n c i a l  V i a b i l i t y  of a New Se rv i ce  f o r  Resource Evaluation. 
. .- 

Given t h e  p re sen t  f i nanc i a l  s i t u a t i o n  i n  Mali, there is  some stzrious 

doubt about  t h e  GRM's a b i l i t y  t o  f i nance ,  wi thout  e x t e r n a l  donor - -. . - - . .-. 

assistance, t h e  maintenance of a new s e r v i c e  f a r  r e sou rce  evaluat ion.  



It is recommended that USAID explore the possibility to continue 

funding assistance t o  the newly created autonomous interprytation/ 

planning inventory service t o  a t *  l-msr a point where its r o l e  i s  

secure a s ' a  functioning service.  The important r o l e  t o  play here 

is t o  assure rha't the finished product is  understood and is  w e l l  

distributed w i t h i n  the technical services, and that a planning ser- 

v ice  is, or will be, developed.. 



F. CONCLUSION - 
w 

It is f e l t  by ta l l  evaluat ion team members, a f t e r  meeting individ-  . - 
u a l l y  with  t h e i r  r e spec t ive  groups of e x p e r t s ,  tha, t  there  may be 

i n  an e f f o r t  
a tendency by t h e  s t a f f  t o  be moving t o o  f a s t / t o  complete t h e i r  

c o n t r a c t u a l  ob l iga t ion  of c o l l e c t i n g  d a t a  and mapping;' that  

adequate  t ime is not  being allowed each e x p e r t  t b  t r a i n  his Malian 

coun te rpa r t  in  methodology and e s p e c i a l l y  mapping techniques. 

The t r a i n i n g  aspec t  of t he  p r o j e c t  i s  impor tan t  t o  t he  success of 
- .  

an  on-gofrig Malian e f f o r t .  This a s p e c t  concerns  u s  because two of 

t h e  p r o j e c t  purposes a r e  r e l a t e d  t o  t h e  t r a i n i n g  and the bu i ld ing  

of e x p e r t i s e  among the  Malian exper t s .  The Eva lua t ion  Team 

recommends t h a t  t he  cu r r en t  p ro j ec t*  be allowed an extension of 

t ime .o f  six months ( t o  June 1982) t o  a l l ow  f o r :  
. -.. 

(a) Adequate time t o  train-Malian c o u n t e r p a r t s  i n  methodology, 

procedures,  mapping, and i n t e r p r e t a t i o n  of LandSat, technology 

(du ra t i on  of p ro j ec t )  . . . .  . 
(b) Adequate time f o r  t he  ecology s e c t i o n  t o  c o l l e c t  production 

data '(bio-mass).  Timeframe: September - December 1981. 

(c) Adequate time f o r  each s e c t i o n  t o  develop and p r i n t  a  pro- 

cedu ra l  and methodology manual f o r  v a r i o u s  a s p e c t s  of t h e i r  work. 

Timeframe: January - June 1982. 

(d) Allow adequate time t o  canvas spo ten t i a l  u s e r s  and develop 

semiqars  t o  prepare user  agency t e c h n i c i a n s  in us ing  the inventory.  

Timeframe: e a r l y  i n  1981. 

(e) Implement a c t u a l  planning workshops within national services - , - -a. - - 



using the f inisbcd maps and documentation, and o the r  pe r t inen t  
U 

information s p e c i f i c  t o  t h a t  senrice 's  needs. Define ;hat ste'ps 

can be taken t o  meet the  deficiency of a v a i l a b l e  da ta  i n  program 

planning. Follow-up t o  present pro jec t .  Timef rame: December 

. 1982, and January and February 1983. 

F ina l ly ,  t h e  Evaluation Team RECOMMENDS t h a t  a follow-up p ro jec t  

of two years '  durat ion,  which would include two expa t r i a t e  advisors  

in land a n d  water use planning f o r  development: and p ro jec t  design, . . 
be considered by GRM and USAID t o  i n s u r e  the  v i a b i l i t y  of an on- 

4 

going Of f i ce  of Resources Evaluation, Planning and Projec t  Design 

-. in t h e  National  Direc tora te  of Water and Forests .  
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APPENDIX 111 

Pro j ect Organization 

December 1980 

Direct ion ' . 

D r .  Gaoubsou Traorb, Director  
*Dr. . John Buur sink,'  Team Leader 
*Mr. Kent S a l t e r ,  Administrative Ass i s t an t  

Technical S t a f f  

I I 
S o i l s  Sect ion Ecology Sect ion water ~ d c t i o n  .- P l a n n a  Sect ion - Documentntlon Scct l  --- - - - - - - -  -- 

ClieLs::*Dr . Raymond Laurin . ( ~ r .  N i e l s  LeRoy Martin *Dr A Dona33 Gear *Dr. James Albreeht Hr. Ibrabima D J i r E  
Mr. Seydou BouarS *Dr. Steven Daus- *Mr. Jean Claude Henry #Mr. J o e l  Thomas *Ms Emily Candelmo 

*Xr. Tom V. Dechert M r .  Moussa Dia l lo  M r .  Ousmane Ma'iga *Ms CharJ-'J t te Bingham 
M r .  durnar Doumbia M r .  Gaoussou Traorg M r .  Madia Sidoro M r .  Gaoussou Coulibaly 

*Mr. Geoffrey King *Mr. Dean Treadwell5 # ~ r i  Jean David 6 M r .  Alassane Kanout6 
. M r .  qbrahima Siby 

M r .  Abdoulaye T&E 

expa t r i a t a  technic ians  provided under TAMS con t rac t  

e x p a t r i a t e  technic ians  provided by FAC 

personnel who departed p r i o r  t o  12/80 



Schedule of Evaluation Team 

November 29 (Sat.) ' 

Novembeq 30 (Sun.) 

December 1 (Ion.) 

Review of p r o j e c t  documents 

December 7 (Sun.) 

' o r i e n t a t i o n  i n  Washington 

A r r i v a l  i n  Bamako, viaepa;is 

Or ienta t ion  a t  USAID 

Evaluat ion Team 
Mr. Lew Lucke, DEO, USAID/~arnako 
M r .  Moustapha Soumare, Malian Service 

of Waters and Forests 
lfr. ~amesBower, S o i l  s c i e n t i s t  
Mr. George Taylor, Hydrogeologist 
M r .  Sco t ty  Deffenbol, " a g e  ecologist  
(Ms. Gail Shands, usAI~/~amako,  Project 

Coordinator - assis ted)  

- I' -. In t roduct ion  a t  TAMS and project  
o f f i c e  i n  Bamako, introduced t o  
p r o j e c t  sraf f and reviewed documents, 
q u a r t e r l y  r epor t s ,  etc.  

'*Evcluation team meeting each morning 
t o  d i s c u s s  indiv idual  meetings held 
on preceding day. 

Interviewed p ro jec t  s t a f f  concerning 
p r o j e c t  a c t i v i t i e s ,  problems and goals. 

L 

Team members v i s i t e d  new o f f i c e  
structure (old warehouse being reno- \ 
vated) a t  Sotuba 

A team member a s s i s t e d  a t  meeting 
between USAID and Director of Cabinet 
f o r  t h e  Minis ter  of Livestock and 
Waters and F o r e s t s  t o  discuss o f f i c e  
s t r u c t u r e  at Sotuba. 

. .- 
Reviewed p ro jec t  documents' a - 



December 8 *(Man.) 
... 
f .:. 

Team had meetin'gs with: ,, , . , 
. . I;;, 1. , I n s t i t u t  Economique Rurale  ! . .  .... 

..., 
Mr. Baka Traor6,  Asst. Di r ec to r  +, ,... ,,, , .... ,.. 

-General  , . . a  .... ... ,.., ,., 

2. Genie Rura le  .... t.6. 

,.. 

M r .  Cheick Bougadari B a i t h i l y  ,... .,, ,., .*. ,... ,.., 

3. Eaux et Fo rS t s  .,. 
8 . .  ,... .., 

Mr. S a l i f  KanoutE (ex-Malian .... . . , ,.. , a , ,  

i:: ... P r o j e c t  D i r ec to r ) ,  Asst. Di r ec to r  ,.. 

o f  Se rv i ce  4.. 

, . . ,.. 
t? r:' 

C 

December 9 (Tues.) ,Eva lua t ion  team meeting a t  TAMS. 1 .... jj 
Meeting a t  USAID with Lew Lucke t o  , I : :  I,:.: 
f i n a l i z e  format f o r  f i n a l  r epo r t .  ,., I.... 

r:, 

December 1 0  (Wed.) Evaluat ion team meeting a t  TAMS 
Discuss ions  with:  
1. M r .  John Buursink, TAMS Team 

Leader 
2. M r .  Kent S a l t e r ,  TAMS ~ d m i x i i s t r a t i v e  

A s s i s t a n t  (Team) 

12 noon Departed by a i r  from Bamako for_ a 
- 

-=-' four-day f i e l d  t r i p .  Flew t o  Douenza 
and we were picked up by p r o j e c t  
v e h i c l e s  and jo ined  the  f i e l d  t e a m  
working i n  t h e  Douenza a rea .  

Overnight i n  a r e a  of  Douenza. . . 
December 11-13 (Thurs. -Sat .) Spent w i t h  t h e  p ro j ec t  f i e l d  team.  

c o l l e c t i n g  d a t a  and ground proofing 
maps in t h e  Douenza-Diougani-Koro area .  

12  noon Arr ived i n  Mopti about noon on t h e  13 th ,  
bu t  were u n a b l e  t o  f l y  i n t o  Bamako 
because of harmst tan condi t ions  (thick 

. dust) .  

Overnight i n  t h e  USAID gues t  house. 

December 1 4  (Sun.) Drove t o  Bamako, a r r i ved  about 6:30 pm. . 

December 15 (Mon.) S t a r t e d  w r i t i n g  f i n a l  r epo r t .  

Some team members met w i th  a French 
engineer  w i th  Genie Rurale  f o r  informal  
t a l k s  

. . . . . . .  M r .  Gadele, FAC - - 
December 1 6  (Tues.) Continued t o  compose our  f i n a l  repor t .  

- Delivered a few pages f o r  typing t o  
Nrs. Martin.  



I , - 
Y 

Final report. 
Meeting with FAC a t  11 am 
Director, Mr. Patriat 

Meeting with Ministry of Plan at  1 pm. 
Mr. Ousrnan Diallo,  Division of Planning 
assisted by two staff  members. 

December 18 (Thurs.) Meeting with USAID Director 
Mr. David Wilson 

Meeting w i t h  OMBEVI (Malian Office of 
Livestock. and Meat) 

Meetings with Lew ~ u c k e  and Gail Shands, 
USAID, concerning final draft report 

December 19 (Fri.) 

1 Pm - .  Departure of Taylor-and Deffendol 

December 22 (Mon.) Departure of Bower 
I '  



Scope of Work f o r  t h e  Land Use Inventory 

Review of r e l e v a n t  p ro j ec t  documents: 

- Current P r o j e c t  Paper 

P r o j  e c t  ~ v a l u ~ z i o n  

- Grant h.grvment - ' 

- TAMS/CRM Contract  

- TAMS r e p o r t s  

Review P r o j e c t  Se t t i ng  - I d e n t i f y  and d i s c u s s  major changes i n  the  

p ro j ec t  s e t t i n g  which occurred fo l lowing  t h e  design of t h e  pro jec t  

which may have had an impact on implementation, That is, the  economic, 

s o c i a l ,  a d m G i s t r a t i v e ,  i n s t i t u t i o n a l  o r  p o l i t i c a l  cond i t i ons  which 

ex i s t ed  o r  were assumed t o  e x i s t  a t  t h e  time of t he  p r o j e c t  design. 

You should a l s o  i d e n t i f y  t h e i r  impact on p r o j e c t  implementation. 

Assess t h e  P r o j  ect 's C o n c q t u a l  F e a s i b i l i t y .  Based on p r o j e c t .  exper i -  

ence t o  d a t e  assess the conceptual  framework on which t h e  pro jec t  was ' 
based in terms of : - - -- 

A. ' h e  v i a b i l i t y  of t he  p r o j e c t  0 b j e c t i v . e ~  a s  p resen ted  in t h e  

p r o j e c t  paper  statement i.e., (a) t o  provide a t e c h n i c a l  b a s i s  f o r  

t h e  a l l o c a t i o n  of resources  t o  a g r i c u l t u r a l  and range development; 

(b) t o  develop among Malians t h e  c a p a b i l i t y  of n a t u r a l  resource in- 

ven tory ing  and planning; and (3) t o  compile t h e  necessary  information 

about Malian n a t u r a l  resources  t o  make r a t i o n a l  judgements on t h e i r .  

opt imal  a l l oca t ion .  

B. The v a l i d i t y  of p r o j e c t  l inkages .  That is, was it reasonable 

t o  expect  as i s  hypothesized in  t h e  conceptual  framework, t h a t  i f  . .  
t h e  i n p u t s  w e r e  provided as planned, t h e  p r o j e c t  o u t p u t s  ( r e s u l t s )  , 
would have been achieved, and f u r t h e r ,  if t h e  ou tpu t s  had been 

achieved, t h e  pro jec t  purpose (ob j ec t i ve s )  would have been r ea l i zed .  

C. The v a l i d i t y  of t h e  assumptions made a t  t h e  p r o j e c t  design 

s tage .  That is, do t h e  assumptions as s t a t e d  inc lude  a l l  t h e  major 

f a c t o r s  over  which t h e  p r o j e c t  has  no c o n t r o l  but  which i f  they  a r e  
. . 

no t  v a l i d  a r e , l i k e l y  tohave a s i ~ ~ i f i c a n t  nega t ive  impact on t h e  

-- a c h i e v a b i l i t y  of t h e  p r o j e c t  . ob jec t i ve .  Were major assumptions - 



l e f t  unstated and i f  so what a r e  tHe impl ica t ions  with rcspect 
U 

.to t he  conceptual f e a s i b i l i t y  of t h e  p ro jec t .  

N. F e a s i b i l i t y  of Implementation St ra tegy  - Assess the  f e a s i b i l i t y  of 

the implementation s t ra tegy  as presented in t h e  p ro jec t  paper. This  

assessment should. lnclude the  following elements: 

A. Technical F e a s i b i l i t y  
- 

1. F e a s i b i l i t y  of approach i d e n t i f i e d  i n  PP i n  providing a re- 
' 

source .inventory and evaluat ion f o r  Mali i n  terms of intended 

p o t e n t i a l  u t i l i z a t i o n  f o r  development planning by the  GRM. 

2. ~ e z k b i l i t ~  of approach i n  i d e n t i f y i n g  and compiling infor -  

mation on s o i l s ,  vegetat ion,  water resources and present land 

use. Appropriateness of u t i l i z e d  s c a l e s ,  imagery, color coding, 

e tc .  
-. 

B. Financial-Administrative F e a s i b i l i t y  

1. Appropriateness of f i n a n c i a l  management approach i n  assur-. 

' ing expedi t ious  transke~=andwutilization of funding involving 

. p a r t i c i p a t i n g  i n s t i t u t i o n s  - GRM, USAID, and TAMS. 

2. Appropriateness of f i n a n c i a l  and adminis t ra t ive  s t ruc tu res  

f o r ' i n s u r i n g  the  p a r t i c i p a t i o n  of  Malians (GRI!, e t c . )  in p ro jec t  

a c t i v i t i e s  and in t h e i r  c o s t s  and bene f i t s .  

3. Appropriateness of . adminis t ra t ives  s t r u c t u r e s  i n  t e rns  of : 

insur ing  support and eventual u t i l i z a t i o n ,  of land use informa- . 
t i o n  f o r  development planning purpose by t h e  GRM. 

Appropriateness admin i s t r a t ive  s t r u c t u r e  t o  insure singu- 

l a r i t y  of purpose by USAID and French technica l  assis tance. .  
h . . C. I n s t i t u t i o n a l  F e a s i b i l i t y  

1. Appropriateness of program f o r  assuring.improvement of GRM . 

planning, support and technica l  capac i t i e s . .  

V. Assessment of Implementation Performance . 

A. Iden t i fy  t h e  major r e s p o n s i b i l i t i e s ,  e spec ia l ly  implementation 

. - r e s p o n s i b i l i t i e s ,  o r  a u t h o r i t i e s  of the following i n s t i t u t i o n s :  . - .- . --. - - 
1. TAMS/Mali 

2. Eaux e t  Forets (GRM) 

3. FAC 

4. USAID 



B. Assess t h e  performance of each i n  terms o f :  

. - 1. Their understanding of project '  ob jec t ives  and implemen- 
t a t i o n  s t r a t e g i e s ;  

, 
2, ' Their understanding of t h e i r  r e s p o n s i b i l i t i e s  and . 
a u t h o r i t i e s ;  

- 
3. The r e s u l t s  of the i r  a c t i o n s  or  non-actions. 

C. Assess  the effect iveness of information flows i n  the  

decision-making process. 

VI. ~ e s s o n s '  Lesrned 

A. Iden t i fy  and elaborate on t h e  major lessons learned from the 

poin t  of view of: 

1. Design 

- f l e x i b i l i t y  -.  

- par t i c ipa t ion  . , - - ana lys i s  (technicai~economic-administrativdf inancia l )  

- innovation 

- information system 

- other 

2. Implementation 

- s t r a t e g y  

- c l a r i t y  of ro les  and r e s p o n s i b i l i t i e s  

- understanding of r o l e s  and r e s p o n s i b i l i t i e s  

- type of contract 

- USAID monitoring r o l e  

- importance of information in  meeting s t a t e d  goals 

- magnitude and scale of f i e l d  work undertaken; summary of 
results 

- progress in ident i fy ing  and resolv ing  technica l  i ssues  

a r i s i n g  during p ro jec t  work t o  d a t e  . 

- other  



Prof il de  T r a v a i l  pour 1 'Evaluation du ~ r o j ' e t  I n v e n t a i r e  de s  Ressources 

T e r r e s t r e s  

Examiner l e s  'documents. en cause du pro j  et - Document Actue l  dd P r o j e t  - Accord de  Subention - Contract  d e  TAMs/GRM - Rapports de  TAMS 

Examiner l ' en sekb le  du p ro j  e t  - I d e n t i f i e r  e t  S t u d i e r  . les pr incipaux 
changements dans l 'ensemble du pro je t  q u i  on t  eu l i e u  a p r s s  l a  concep- 
t i o n  du p r o j e t  e t  q u i  aura ien t  pu avoir  d e s  e f f e t s  s u r  1 'exScution; 
c ' e s t  3 d i r e  Sur  les  condi t ions  6conomiques admin i s t r a t i ve s ,  i n s t i t u -  
t i o n n e l l e s  ou p b l i t i q u e s  q u i  e x i s t a i e n t  dEj2 a  deva ien t  e x i s t e r  ou 
moment de l a  concept ion du p ro j e t .  I d e n t i f i e r  a u s s i  l ' impac te  de c e s  
condi t ions  s u r  1 ' ex6 cu t ion du pro j et  . 
E s t h e r  l a  P r a t i c a b i l i t 6  Conceptuelle du P r o j e t  
Estimer le  cad re  conceptuel  q u i  a u r a i t  semi 2 fonder  l e  p r o j e t ,  en 
se basan t  s u r  l ' expe r i ence  de  p r o j e t  en fonc t ion  de: 

1 ' a p t i t u d e  des -  o b j e c t i f s  du p r o j e t  t e l s  qu ' i l s  s o n t  prEsent6s dans 
les 6nonc6s du document du p ro j e t  p a r  exemple, 
But .du P r o j e t  _-. 

- -- 
a, Fourn i r  une base  technologique pour l a  & p a r t i t i o n  des  ressources  
pour l e  d6veloppement de  l ' a g r i c u l t u r e  et d e s  p s tu rages  

b. DEvelopper chez l e s  Maliens l a  f a c u l t d  de  p l a n i f i e r  e t  d'inven- 
t o r i e r  les r e s sou rces  n a t u r e l l e s  

c. R e c u e i l l i r  les renseignenents n g c e s s a i r e s  s u r e  les r e s sou rces  
terrestres maliennes pour pouvoir donner des opin ions  r a t i o n n e l l e s  
s u r  l e u r s  ri5part it i o n s  optimales. 

La v a l i d i t s  de s  l i e n s  du proje t .  E s t  c e  q u ' i l  Etait ra i sonnable  
p a r  exemple d e  penses comme on l ' a v a i t  supposS dans  l e  cadre concep- 
t u e l ,  que s i  les knt ran ts  avaient StG f o u r n i s  comme prSvu, on a u r o i t  
pu o b t e n i r  les  e x t r a n t s  ( rSsu l t a t s )  du p r o j e t  e t  en p l u s ,  si on 
a v a i t  pu o b t e n i r  les e x t r a n t s  on-aura i t  pu rzaliser les b u t s  
( o b j e c t i f  s )  du p r o j e t .  

La v a l i d i t d  des  supposi t ions  f a i t e s  au moment d e  l a  conception du .. 
p r o j e t .  E s t  ce que les supposit ions p a r  exemple tel les q u ' e l l e s  . . .  
ont  E t E  ci t i5es,  i n s z r e n t  t ous  les  f a c t e u r s  p r inc ipaux  indspendants 
du p r o j e t .  Cependant, s i  e l l e s  ne s o n t  pos v a l a b l e s ,  e l l e s  auront  . 
cer ta inement  un e f f e t  s f g n i f i c a t i f  e t  n s g a t i f  s u r  l a  r g a l i s a t i o n  de  
l ! o b j e c t i f  du p r o j e t .  Est c e  q u ' i l  e x i s t a i t  des  suppos i t i ons  non 
mentionni5es e t  si, o u i ,  que l l e s  en s e r a i e n t  les cons6quences s u r  l a  
p r a t i c a b i l i t s  conceptuel le  du p ro j e t .  



I*. P r a t i c a b i l i t g  de l a  s t r a t 6 g i e  de l:$cution - Estimer l a  p r a t i c a b i l i t g  
de l a  e t r a t g g i e  de l ' ex6cut ion  t e l l e  q u ' e l l e  e s t  pr6senti5e dans l e  
document du p ro j e t .  Cette Gvaluation d e v r a i t  comprendre les f a c t e u r s  
s u i v a n t s  : 

. . 
A. P r a t i c a b i l i t g  technique.  

P r a t i c a b i l i t E  d'une approche q u i  s e r a i t  i d e n t i f i g e  dans l e  document 
du p r o j e t ,  pour f o u r n i r  un i n v e n t a i r e  de ressources e t  une 6valua- 
t i o n  pour l e  Mali ,  e t  q u i  s e r a i t  u t i l i s 6 e  de fason p o t e n t i e l l e  pa r  
l e  GRM pour l a  p l a n i f h a t i o n  du dEveloppernent. t 

P r a t i c a b i l i t g  d 'une approche pour i d e n t i f i e r  e t  r e c u e i l l i r  des  
renseignements s u r  l e s  s o l s ,  l a  vgg6ta t ion ,  l e s  ressources  d ' eau 
e t  l e s  re's'sources t e r r e s t r e s  a c t u e l l e s ,  a p p l i c a b i l i t g  des balances  
u t i l i s g e s ,  l a  reconnaissance pa r  s a t e l l i t e  e t  du code en couleur.  

B. P r a t i c a b i l i t s  f inanc is re -adminis t ra t ive .  

~ ~ ~ l i c a b i l i t l  d'une approche de g e s t i o n  f i nanc i s r e  pour a s s u r e r  -- . . 
un procEd6 de t r a n s f e r  rap ide  e t  e f f i c a c e ,  e t  l ' u t i l i s a t i o n  de  
fonds 'par  l e s  i n s t i t u t i o n s  p a r t i c p a n t e s  - GRM, USAID et TAMS. 

- 
Appl icab i l i tE  des s t r u c i u r ~ s  t i n a n c i i r e s  e t  adminis t ra t ives  pour 
a s s u r e r  l a  p a r t i c i p a t i o n  des Maliens (GRM, etc.)  aux a c t i v i t g s  des 
p r o j e t s ,  a i n s i  qu12 l e u r s  coGts e t  a l l o c a t i o n s .  

App l i cab i l i tS  des  s t r u c t u r e s  admin i s t r a t i ve s  pour s ' a s s u r e r  que l e  
GRM.puisse u t i l i s e r  l e  support  e t  l ' u t i l i s a t i o n  gventue l le  de  ren- 
seignements des ressources  t e r r e s t r e s  pour l a  p l a n i f i c a t i o n  du 
d6veloppemen t . . . . . 

~ ~ ~ i i c a b i l i t l  d'une s t r u c t u r e  a d m i n i s t r a t i v e  pour que 1 'USAID e t  
L 'ass is tance techniqu: Fransaise .se d i r i g e n t  vers un mgme b u t .  

C. P r a t i c a b i l i t g  i n s t i t u t i o n n e l l e .  

1) App l i cab i l i t 6  du programme pour a s s u r e r  11am61ioration de l a  
p l an i f i+ ion  du GRM, des capac i tgs  d e  support  e t  des  capac i tg s  
techniques.  

V.  valuation de l a  fason p a r  l a q u e l l e  l ' ex6cut ion  a  G t C  accomplie. . 

A. I d e n t i f i e r  l e s  r e sponsab i l i t 6 s  p & A p a l e s ,  e t  su r tou t  l e s  responsa- 
b i l i t b  d 'exzcution ou l e s  r e sponsab i l i tZs  des institutions su ivan te s :  . . . .- . . 

TAMS/MALI 
4 '  

Eaux e t  Forz t s  (GRM) 
.- --. 
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3) FAC 

4) USAID 

B. Estimer l 'accomplissement de chacune d ' e l l e  en fonc t ion  de: 

1 )  l e u r s  comprEhensions des o b j e c t i f s  du, p r o j e t  e t  des s t r a t g g i e s  
' d1ex6cution; 

2) l e u r s  comprBhensions de l e u r s  r e s p o n s a b i l i t g s  e t  d i r e c t i o n s ;  
I .  

3) les r 6 s u l t a t s  de  l e u r s  p a r t i c i p a t i o n s  ou non-par t ic ipat ions .  

C. Estimer l l e f f i c a a i t E  des courants  des renseignements au niveau 
du proc6dG- de diicision. 

V I .  Lesons qu'on a  pu tirer de ce p ro j e t :  

A. I d e n t i f i e r  l e s  p r inc ipa l e s  lesons  qu'on a  pu tirer e t  les 6 laborer  
se lon:  ,-. 

La Conception: 8 .  - f  l 6 x i b i l i t S  
-. s p 6 c i f i c i t S  - - -- - 
- p a r t i c i p a t i o n  - analyse  (technique - Zconomique - administrative/financi&e) - innovat ion - s y s  tihe de renseignementk - d 'au t res .  

2) L'Ex6cution: 
- s t r a t 6 g i e  - d a r t 6  des r o l e s  . e t  r e sponsab i l i t 6 s  - compr6hension d e s  r 6 l e s  e t  r e s p o n s a b i l i t k  
- s o r t e  de c o n t r a t  , - r8le de con t r6 l e  de 1'USAID - importance des  renseignements pour g t a b i l i r  e t  r i i a l i s e r  les b u t s  - importance e t  6che l l e  du t r a v a i l  e n t r e p r i s  s u r  les l ieux;  

rGsum6 des r E s u l t a t s  . 
- amSliorat ion de l ' i d e n r i f i c a t i o f i  e t  de l a  r6co lu t ion  des 
. ques t ions  techniques soulevi5es au cours  du t r a v a i l  jusqu'ii 

prgsent.  - d 'au t res .  


