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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 

PART I1 

ENTITY : TA Bureau 

I'ROJECT: Remote Sensing f o r  Resource Assessment and Management 

l'RO.1 IXT NUMBER: 93 1-1 1 66 

AID g r a n t  f i n a n c i n g  i n  t h e  amount of $1.58 m i l l i o n  i s  au tho r i zed  f o r  
M 1977 and 1978 f o r  t h e  Remote Sens ing  f o r  Resource Assessment p r o j e c t .  
Th i s  i s  t h e  p r o j e c t  under which many of t h e  r e sponse s  t o  Plission 
genera ted  r e q u e s t s  r e s u l t i n g  from t h e  AIDSAT Demonstration w i l l  b e  
f u l f i l l e d .  Th i s  p r o j e c t  a l s o  p rov ide s  t h e  f i r s t  r e sponse  t o  commitments 
made by t h e  S e c r e t a r y  of S t a t e  a t  UNCTAD I V .  Th i s  p r o j e c t  w i l l  f i n a n c e  
an  Af r i c a  r e g i o n a l  remote s ens ing  t r a i n i n g  c e n t e r ,  u t i l i z a t i o n  g r a n t s  
and f i e l d  suppor t .  The p r c j e c t  was reviewed and endorsed by t h e  
Research and Development Committee a t  i t s  meet ing of J u l y  6 ,  1976. 

This  a u t h o r i z a t i o n  i s  s u b j e c t  t o  t h e  fo l l owing  condi t ions :  

1. Ob l iga t i on  of funds  i n  FY 1977 i n  exce s s  of t h e  $400,000 
presen ted  i n  t h e  FYI77 CP (pg 13-14 IPB) is s u b j e c t  t o  p r i o r  
n o t i f i c a t i o n  t o  Congress.  

2 .  The A s s i s t a n t  Admin i s t r a t o r  f o r  Techn i ca l  A s s i s t a n c e  may 
n u t h o r i z e  funds f o r  a d d i t i o n a l  sub -p ro j ec t s  i n  FY 1977 and 
FY 1978 up t o  t h e  amount r eques t ed  i n  t h e  p r o j e c t  paper .  

Clearances:  
A. C u r t i s  F a r r a r ,  AA/TA 
B. P h i l i p  Birnbaum, AA/PPC 

I \ I 

Signa tu r e :  
John E.  Murphy 

' . ' ' ~ e ~ u t ~  ~ d m i n i s t r a t o ;  
Agency f o r  I n t e r n a t i o n a l  Development 

Date: I c ) . ~  9 !?L 
1 i ,' 

References  : 
P r o j e c t  Paper da ted  December 14 ,  1976 
Act ion Memorandum recommending a u t h o r i z a t i o n  
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PROJECT PAPER 

Reiiiote Sensing f o r  Resource Assessment and Vanagement 

PART 1. -- SUMMARY DESCRIPTION 

A .  Goal -- 

To improve resource exp lo ra t i on  and management procedures i n  developincj 
count r ies  through t h e  use of remote sensing technology. 

R. Purpose 

To i d e n t i f y ,  adapt and demonstrate new procedures and techniques which 
support the  u t i l i z a t i o n  o f  remote sensing f o r  inventory ing ,  appra is ing  
and managing a g r i c u l  t u r a l  and o the r  resources. 

C. Sumiary Desc r ip t i on  

The economies of  most developing count r ies  are  h e a v i l y  dependent upon r e -  
sources, bo th  renewable and non-renewabl e. Accordingly,  economic devel -  
opment and the  w e l f a r e  of t he  people are t i e d  i n  var ious ways t o  income 
der ived from these resources. I n  o rder  t o  maximize re tu rns  from resources, 
and thereby increase incomes, accurate assessment and r a t i o n a l  management 
a r e  v i t a l  elements of a resource development program. Resource management 
decis ions a re  based upon many factors,  b u t  among t h e  most c r i t i c a l  i s  an 
accurate knowledge o f  the  phys ica l  cha rac te r i  s t i c s  such as the  amount, 
l o c a t i o n ,  cond i t ion ,  d i s t r i b u t i o n ,  r a t e  of change, c l i m a t i c  cond i t ions ,  
and var ious environmental f ac to rs  r e l a t e d  t o  a g iven resource. Remote 
sensing, us ing  both s a t e l l i t e  and a i r c r a f t  data, i s  a form of modern tech- 
nology which can g r e a t l y  c o n t r i b u t e  t o  the  accuracy of these assessments 
w h i l e  a t  t h e  same t ime reducing the  costs.  Obviously t h i s  technology w i l l  
n o t  d i r e c t l y  a f f e c t  the  p o l i t i c a l  and s o c i a l  f a c t o r s  which a l s o  in f luence 
resource management decisions, ~ U L  i t  w i  11 reduce u n c e r t a i n t y  and t h e  
p o s s i b i l i t y  o f  poor dec is ions  based on er ron ious  data. 

The major e f f o r t  under t h i s  p r o j e c t  w i l l  be the  development of a remote 
sensing reg iona l  user ass is tance f a c i l i t y  f o r  A f r i c a .  The f a c i l i t y  w i l l  
i nc lude  a small s t a f f  o f  remote sensing s p e c i a l i s t s  and t h e  equipment 
needed t o  prov ide  assis tance i n  t h e  u t i l i z a t i o n  o f  remote sensing i n  A f r i ca .  
Considerat ion i s  being g iven t o  l o c a t i n g  t h e  f a c i l i t y  w i t h  t h e  ECA Regional 
Centre f o r  Services i n  Surveying and Mapping i n  Na i rob i .  The f a c i l i t y  
w i l l  d i f f e r  f rom a t r a i n i n g  center  i n  t h a t  i t  w i l l  have a much s t ronger  
outreach o r  extension c a p a b i l i t y  and on l y  modest p rov i s ions  f o r  t r a i n i n g  
a t  t he  center  i t s e l f .  The s t a f f  w i l l  r e g u l a r l y  v i s i t  t h e  coun t r i es  o f  
the  reg ion  t o  i d e n t i f y  count ry  needs and p o t e n t i a l  users o f  remote sensing 
and t o  a s s i s t  i n  var ious  ways i n  t he  u t i l i z a t i o n  o f  t h e  technology. The 
f a c i  1 l t y  w i  11 become an impor tan t  1 i n k  between the  users of the  r e g i o n  
and those organ iza t ions  having major remote sensing programs such as 
NASA, EROS, and FAO. 



Thi:, p r o j e c t  w i l l  a l so  prov ide  grants t o  a s s i s t  developing c o u n t r i r s  i n  
developing t h e i r  own c a p a b i l i t i e s  f o r  u t i l i z i n g  the  technology. Thr 
grants w i l l  support t r a i n i n g  and the use of  sate1 1  i t e  imagery f o r  t*r.:!irl-ce 

i r l ven tor ies  and o t h e r  proven appl i c a t i o n s .  A se lec ted  number of yt-at:ts.  
perhaps f i v e  or. s i x .  w i l l  be awarded f o r  the  purpose o f  i n v e s t i g a t i n g  
ne\v ~ p p l  i c a t i o n s  t h a t  a re  o f  p a r t i c u l a r  i~ i ipor tance t o  developing coulttr- ies. 
-1he;e a p p l i c a t i o n s  i nc lude  t r o p i c a l  a g r i c u l t u r e ,  c o n t r o l  of vec tor  borne 
disease and o the r  i n s e c t  i n f e s t a t i o n s ,  d e s e r t i f i c a t i o n  s tud ies ,  demographic 
s tud ies  and f o r e s t  i nven to r i es .  

Thc qrants  w i l l  i nc lude techn ica l  ass is tance t o  be provided by the  user  
ass is tance f a c i l i t y  f o r  those awarded i n  A f r i c a  and by a  separate con- 
t r $ ~ c t o r  elsewhere. Procedures f o r  s e l e c t i n g  grantees w i l l  be s imi la l -  t o  
those employed du r ing  t h e  previous grant  p r o j e c t .  See P a r t  11. B. f o r  a  
more de ta i  1  ed d e s c r i p t i o n  o f  t he  proposed g ran t  a c t i  v i  t y  . 

PART 11. - PROJECT 3ACKGROUND AND DETAILED DESCRIPTION 

A .  Bac -.- kpround -- 

The dependence o f  developing country  economies upon resources and t h e  
need f o r  improved assessment and management p r a c t i c e s  a re  w e l l  known 
issues among t h e  development ass is tance c o m u n i t y .  It i s  a l s o  known t h a t  
reniote sensing technology us ing  e a r t h  resources s a t e l l i t e  imagery i s  a  
cos t  e f f e c t i v e  means of  c o l l e c t i n g  data needed t o  improve resource 
assessnlent andmanagementpractices. The worldwide acceptance o f  these 
views i s  r e f l e c t e d  i n  t h e  fo l l ow ing  statement of t he  Un i ted  Nations 
Cocnmittee on t h e  Peaceful Uses of Outer Space: 

.... a  new and powerful  t o o l  i s  emerging t o  a s s i s t  na t ions  i n  
t h e i r  s o c i a l  and economic development and has been demonstrated 
by t h e  Landsat o r b i t a l  remote sensing system. That t h i s  new 
t o o l  i s  needed i s  p a i n f u l l y  2mphasized by the  c r i t i c a l  problems 
f a c i n g  people o f  every n a t i o n  regard ing  t h e  f u t u r e  a v a i l a b i l i t y  
o f  adequate food and o the r  resources and t h a t  t h i s  new sate1 1  i t e  
remote sensing t o o l  i s  considered r e l e v a n t  t o  t h e  search f o r  
s o l u t i o n s  t o  these problems i s  acknowledged by t h e  worldwide 
i n t e r e s t  i n  t h e  a p p l i c a t i o n  o f  Landsat data. 

App l i ca t i ons  f o r  remotely  sensed data a re  being found i n  almost 
every d i s c i p l i n e  associated w i t h  sus ta in ing  l i f e .  They are  p a r t i c u -  
l a r l y  r e l e v a n t  t o :  

-- Mapping areas o f  t h e  world, and the record ing  o f  changes i n  
the  cond i t i ons  and use o f  t he  e a r t h ' s  sur face;  

-- A g r i c u l t u r a l  f o recas t i ng  as an a i d  t o  crop, f o res t  and animal 
product ion,  and a g r i c u l t u r a l  supp l ies  and products d i s t r i b u t i o n ;  

- -  Geologic mapping t o  f a c i l i t a t e  the  e f f i c i e n t  e x p l o r a t i o n  and 
development of minera l  resources ; 
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- -  \ i y d r o l o g i c ~ l  surveys f o r  \ ~ a t e r  resource i d e n t i  f i c a t i o n ,  t o  
pe rn~ i  t urban, r u r a l  and a:lricul t u r a l  p lanning and pol  1 ut iot i  
nioni t o r i n g  ; 

- -  Land use surveys t o  pernli t e f f i c i e n t  development o f  urban 
and r u r a l  areas, and t o  a i d  i n  t ransmigra t ion  p lanning;  

- -  Occanograph i c  surveys f o r  coasta l  and f i s h e r i e s  development. 
1 

I;crrnt i l e v ~ l  opaients i n  both the  space and grourld seginents of ren~ote  
s t , : ~ s  i n g  p rov ide  a techn ica l  basis  and t i m e l y  oppor tun i t i es  f o r  f u r t h e r  
tc~ch~io logy t r a n s f e r  p ro jec ts .  ERTS-1, which was launched i n  J u l y  1972 
( ~ r l d  Landsat-2, which was launched i n  January 1975, have now obta ined 
c loud- f ree  imagery o f  v i r t u a l l y  a l l  o f  t he  land areas of t he  wor ld.  'The 
EKOS Data Center i n  Sioux F a l l s ,  South Dakota, t he  c e n t r a l  r e p o s i t o r y  o f  
a l l  ERTS and Landsat data, has d i s t r i b u t e d  data products t o  users i n  
aliriost a l l  o f  the coun t r i es  o f  t h e  wor ld.  The recent  dec i s ion  t o  launch 
Landsat-3 i n  l a t e  1977 assures c o n t i n u i t y  o f  t h e  program through the  
decade. The mu1 t i s p e c t r a l  scanner o f  Landsat-3 w i  11 con ta in  a thermal 
imaging channel t o  p rov ide  an even wider  range o f  app l i ca t i ons .  P re l  i m i -  
nary p lann ing  i s  now underway f o r  t he  design of  a fou r th  s a t e l l i t e  i n  t h i s  
se r i es  which w i  11 have greater  spec t ra l  and s p a t i a l  r e s o l u t i o n ,  and w i  11 
c a r r y  the  program another s tep  c l o s e r  t o  a worldwide opera t iona l  system. 

There have been developments i n  t he  ground segment which f u r t h e r  increase 
the range o f  app l i ca t i ons  and the  oppor tun i t i es  f o r  u t i l i z i n g  the tech- 
nology. The use u f  improved o p t i c a l  and d i g i t a l  processing techniques t o  
,TI i d  i n  i d e n t i f y i n g  d i f f e r e n t  substances has become accepted p r a c t i c e  among 
1:1d11y users. Some of  these techniques a re  appropr ia te  f o r  i rmed ia te  use 
i n  t leveloping coun t r i es  and o thers  w i l l  be a v a i l a b l e  i n  t h e  near f u tu re .  
There a r e  a l s o  var ious data storage and hand1 i n g  techniques, which r e q u i r e  
l ess  soph is t i ca ted  computer requirements and which could prov ide  immediate 
b2nef i  t t o  the  developing count r ies .  

For a r e l a t i v e l y  modest investment, A . I . D .  has been ab le  t o  make the  
b e n e f i t s  o f  appropr ia te  aspects o f  U. S. space technology a v a i l a b l e  t o  
the developing nat ions .  The Landsat experiments have prov ided a source 
o f  data which i s  n o t  on l y  v i t a l  t o  t he  development p lanning process, bu t  
which would otherwise be unava i lab le  t o  most developing count r ies .  

Re11 before  t h e  launch of the f i r s t  Ear th  Resources Technology S a t e l l i t e ,  
the  A . I . D .  O f f i c e  o f  Science and Technology recognized t h e  p o t e n t i a l  va lue 
o f  s a t e l l i t e  data f o r  u s e . i n  resource exp lo ra t i on ,  assessment and manage- 
ment, land use mapping and planning, and environmental mon i to r ing  i n  
developing count r ies .  A .  I .D. ' s  i n t e r e s t  was f i r s t  t r ans la ted  i n  a c t i o n  
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tht.ou!ji~ t h e  sponsors t~ i  p o f  the Smi thsonisn Syniposi uiii on "Potent, ial  hppl i c a -  
t i o ~ ~ s  o f  fk1110te Sensing t o  Econon~ic D e v e l  upinent i n  Developing Countr ies"  
I 1 This wds fo l lowed by tht? dcvelopv~ent o f  an  A .  1.0. Ren~otr! Zols inq 
l ' t .o .~c~ ' t  which p ~ . o v i d ~ d  funding tht-oui~ll FY 1976 and covered such a c t i v i t i e s  
a!, I / I ( ?  development. ot- a n  I n t e r n a t i o n a l  T ra in ing  Coi~rse i n  Remote Sensing 
d l .  t . 1 ~  LltOS Data Center i n  Sioux F a l l s ,  South Dakota, an a c t i v i t y  which 
has cont inued success fu l l y  under USGS sponsorship; reg iona l  t r a i n i n g  
workshops i n  Panama, the Phi 1 ipp ines ,  Ma1 i and Kenya; low cos t  ~ u u l  t i s p e c t r a l  
a i r c r a f t  surveys i n  Indonesia; a major bene f i t  assessment s tudy conducted 
by the  Environniental Research I n s t i t u t e  of Michigan e n t i t l e d  "An Economic 
Eva lua t ion  o f  t h e  U t i l i t y  o f  ERTS Data f o r  Developing Countries;" spec ia l  
s tud ies  i n  geology and range management i n  Afghanistan and the  Sahel 
t .e \ lwc t ive ly ;  a  study o f  the appl i c a b i l i  t y  o f  s a t e l l i t e  data t o  d i s a s t e r  
wC\rcing and re1  i e f ;  and grants f o r  s t i m u l a t i n g  u t i l i z a t i o n  t o  Pakis tan,  
Bangladesh, Thai land, Ch i le ,  €301 i v i a ,  Ph i l i pp ines ,  S r i  Lanka and Lesotho. 
A second p r o j e c t  was developed by TA/OST i n  1972, w i t h  funds prov ided by 
Pt iA,  f o r  an experimental  p r o j e c t  on the  a p p l i c a t i o n  o f  Landsat data i n  
demographic s tud ies .  This  p r o j e c t ,  which i s  now underway i n  601 i v i a  and 
Kenya, i s  t e s t i n g  the  use o f  s a t e l l i t e  generated data f o r  popu la t i on  
est imates i n  coun t r i ss  where adequate demographic data a re  l ack ing .  Another 
A.I.D. sponsored p r o j e c t  being undertaken by the  USGS i s  a s tudy  t o  determine 
w h c t h ~ r  t races  o f  minera l  i z a t i o n  can be detected i n  vegeta t ion  through, mu1 ti- 
syt!ctral  ana lys i s  t o  he lp  l o c a t e  minera l  deposi ts  t h a t  might  l i e  hidden i n  
t r o p i c a l  f o r e s t s  .2 

The Kat iona l  Academy o f  Sciences, under Task Order No. 1 of i t s  c o n t r a c t  w i t h  
TA/OST, i s  conduct ing a comprehensive study of  t he  po ten. t ia l  r o l e  of A.I.D., 
as w e l l  as o t h e r  a i d  donors, i n  making the  b e n e f i t s  o f  e a r t h  resources 
sate1 1 i t e  data a v a i l  ab le t o  the  developing world. This  study w i l l  p rov ide  
guidance i n  t h e  development o f  f u t u r e  A.I.D. programs and p r o j e c t s  i n  remote 
sensing. While the  f i n a l  r e p o r t  o f  t h i s  study i s  n o t  y e t  a v a i l a b l e  (expected 
i n  l a t e  sp r ing  o f  1976) t h i s  P r o j e c t  Paper was w r i t t e n  w i t h  the  b e n e f i t  of 
p re l im ina ry  comments o f  t he  Committee members. 

Members o f  t he  Technical Assistance Bureau are a l s o  cooperat ing w i t h  t h e  
Regional Bureaus i n  t h e  design o f  a g r i c u l t u r e ,  range, and human se t t lement  
p r o j e c t s  which u t i l i z e  Landsat technology i n  t h e i r  data c o l l e c t i o n  phases. 
Examples o f  these p r o j e c t s  a re  the  Masai Range P r o j e c t  i n  Tanzania, t he  
Ma1 i Resource Inventory,  the Sub-t ropical  Land Development Loan i n  €301 i v i a  
and the  proposed AID/IBRD/FAO p r o j e c t  f o r  t h e  p lann ing  and development o f  
areas f reed from onchocerc ias is  i n  West A f r i c a .  The Regional Bureaus a l s o  
recognize the  need f o r  t r a i n i n g  and i n s t i t u t i o n a l  development i n  remote 
sensing. Since 1971, USOM i n  Thai land has supported a t r a i n i n g  p r o j e c t  
w i t h  a n a l y t i c a l  equipment and t h e  p r o v i s i o n  o f  a f u l l - t i m e  remote sensing 
s p e c i a l i s t .  I n  FY 1977 the  A f r i c a  Bure u w i l l  e s t a b l i s h  a reg iona l  remote 
sensing t r a i n i n g  cen te r  i n  West A f r i c a .  3 
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B .  Deta i led  Descr ip t ion  .--- 

(1 )  . Regional - User Assistance F a c i l i t ~  --- 

I t .  I S  vridely recoqnizcd t h a t  regional  re~l lote sensing f a c i  1  i t i e s  fo r  techr i ica l  
assistarice ar id  t r a i n i n g  are  the most cos t  e f f e c t i v e  means o f  support ins the 
n c c d ~ d  i n s t i t u t i o n a l  d e ~ e l o ~ r n e n t . ~  This p r o j e c t  w i l l  develop, t e s t  and 
c v i ~ l u a t e .  on a  p i l o t  basis,  a  regional  user assistance f a c i l i t y  i n  A f r i c a  
TI!,. fac i 1 i t y  w i  11 be devcl oped i n cooperat ion  w i t h  the Econonii c Conlrni ss ion 
f o r  A f r i ca  and nldy be housed i n  the ECA's new Regional Centre f o r  Services 
i 1 . 1  Surveying and Mapping i n  Ya i rob i .  This s i t e  has been recon~mendecl by the 
E T A  Technical Evaluat.ion Mission which v i s i t e d  several poss ib le  t r a i n i n g  
ccntvl- and ground s t a t i o n  s i t e s  dur ing  February and Narch 1976.' Coi~lbining 

, 

t h i s  f a c i l i t y  w i t h  a  regional  mapping center  w i l l  g r e a t l y  f a c i 1 , i t a t e  
iiiilll cnientat i on  o f  the technology. 

Thr p l lys ical  components o f  the f a c i l i t y  w i l l  i nc lude a  browse f i l e  conta in ing  
~ r ~ i c r o f i l r l i  copies o f  a l l  a v a i l a b l e  Landsat images of the  reg ion,  a photo 
1 i h r d r y  conta in ing  negatives and copies o f  a1 1  p r i n t s  t h a t  have been 
111-occssed by the f a c i  1  i t y  , a reference 1  i brary , remote sensing a n a l y t i c a l  
cqiripn:en t , photo l ab .  a  four-wheel d r i v e  passenger veh ic le  eqtripped f o r  
co l  l r c t i n q  qrorrtld t r u t h ,  and access t o  a  l i g h t  a i r c r a f t .  If the need i s  
demonstrated a t  a  l a t e r  date, considerat ions w i l l  be g iven t o  the  a d d i t i o n  
of  d i g i t a l  processing equipment such as the  General E l e c t r i c  Image 100 o r  the  
Uendi x M-DAS . 
The s ta f f  of the  f a c i l i t y  w i l l  cons i s t  i n i t i a l l y  o f  two remote sensing 
specia l  i s t s  w i t h  broad experience i n  t r a i n i n g  and development appl i c a t i o n s ,  
one photo l a b  technic ian,  and one s e c r e t a r y l l i b r a r i a n .  The s t a f f  w i l l  be 
augmented by short- term consu l tan ts  who w i l l  a s s i s t  w i t h  specia l  p r o j e c t s  
and t r a i n i n g  workshops. Countr ies o f  t h e  reg ion  w i l l  be encouraged t o  
assign s t a f f  technic ians t o  the  f a c i l i t y  f o r  on-the-job t r a i n i n g  and 
assistance w i t h  f a c i l i t y  f unc t i ons  on a  no exchange of funds basis.  The 
s t a f f  o f  the  f a c i l i t y  w i l l  work c i o s e l y  w i t h  the  s t a f f  of t he  ECA Surveying 
and Mapping Centre and w i l l  co l l abo ra te  on problems o f  mutual i n t e r e s t .  

The most important  func t ions  o f  the  personnel o f  the  f a c i l i t y  w i l l  be as 
fol ,  1  ows: 

-- Provide t r a i n i n g  courses, seminars and demonstrations a t  
p e r i o d i c  i n t e r v a l s  t o  s t imu la te  u t i l i z a t i o n  o f  remote sensing 
imagery i n  the  region.  

-- Provide photo processing and l i m i t e d  image i n t e r p r e t a t i o n  
fo r  the  count r ies  o f  the  region. 

-- Main ta in  photo and reference 1 i b r a r i e s  and insu re  t h a t  important  
pub l i ca t i ons  and announcements are  d i s t r i b u t e d  t o  the  coun t r i es  
of  the  region. 
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Make frequent v i s i t s  to the countries of the region t o  ass is t  
i n  the develop~ent of remote sensing programs and  provide 
technical assistance as needed. In i t i a l ly  these v i s i t s  will 
be concerned with the identification of local contdcts and 
coirtiterparts in each country and  the developn~ent of linkages 
between users and  sources of data. Later, the vis i t ing s taff  
will identify projects to  which remote sensing could make a 
useful contribution and provide the necessary assistance in 
effecting ut i l izat ion.  

--  Award and monitor A.I.D. Grants for the u t i l iza t ion  o f  remote 
sensing. 

-- Establish 1 i ~ ~ k a g e s  with local universi t ies ,  colleges and technical 
ins t i tu tes  and provide assistance in incorporating remote sensing 
training into higher education in the resource disciplines.  

-- Keep abreast of new developments in the U.S. space program and 
inform the countries of the region of new opportunities for  using 
space technology. In particular,  they will inform these countries 
of opportunities for  participating i n  Landsat experiments and assi  s t  
in the preparation of proposals where necessary. 

-- Visit  local USAID Missions periodically and be available t o  a s s i s t  
in project design and the identification of contractors. 

-- Establish l iaison with the international agencies and other bi lateral  
donors which are active in remote sensing. 

-- Assist the countries in establishing linkages and obtaining data 
direct ly from the Landsat pround stat ions i n  Zaire, Upper Vol ta 
and Kenya as these s tat ions come on l ine.  

The regional user assistance f a c i l i t y  i s  not planned as a permanent 
inst i tut ion and will continue only as long as  needed--perhaps f ive  to 
ten years. As participating countries gain experience in the application 
of th is  technology, they will acquire their  own national centers and 
incorporate training into the i r  university courses. As the training and 
interpretation functions become decentral ized the faci 1 i ty could become 
a regional center fo r  digi tal  processing. Digital processing i s  seen by 
many as an essential element in future remote sensing analysis b u t  the 
techniques are  not yet readily adaptable for  developing countries and the 
equipment i s  very expensive. 

The Kenya Government i s  interested in converting the I t a l  ian bull t satel  1 i t e  
launching platform a t  San Marco, off the coast of Malindi, into a Landsat 
ground stat ion.  If t h i s  develops there would be a n  even greater need for  
the f a c i l i t y  described above as there are  many advantages t o  combining 
training and assistance faci 1 i t i e s  w i t h  ground stat ions.  



(2) G r a n t s  f o r  Stiml~lating Util i  zation and Inv2stigating Appl icatio:is - --- - - -- 
I n  F \  1075, TA/OST ~nn~unccd  tlir aviii1ab.i l i  t y  of' r-c;;lat c sellsing !~ralit.s 
[o \ti!i;~llatt? I,!\:> l ~ t i l i ? ' \ t i o l ~  c ~ f  I . ~ l i ( i ~ ; ~ \ l  i1\1,\!1c\i.y roi- r.t%sot~t-':~? i ~ \ v t \ s t . i ' ~ ~ ~ \ t i ~ ~ ~ l s  
( i i x A I I I I I C ~ I I  i  1 1  t i  I t ~ i t r ~ ~ ~ n t s )  . N inc:tccr~ 
pt'opascrl s  cc,vet'i 1 1 q  [I \ ~ i d e  ratlge o f  potent'ial appl i c ~ t i o n s  wcrc rccei \led 
dl13 evdluatcd by a panel of reslotu sensing special is ts .  Six grarlts were 
?v i i~~-d?d  during F Y  1975 and f'o~rr Inore in FY 1976. 

Because of the substantial in teres t  in remote sensing grants anlong devel- 
oping countries, the grant format will be employed in tliis project to  
further encoilrase tte uti l izat ion of Landsat technology and t o  investiyate 
11cw applications. The advantages of the grant mechanism are greater 
1 i  kelihood of a  match with host country needs and pr ior i t ies  and greater 
incentive for successful execution. 

Grants of $50,000 or more each will be made available t o  
provide for equipnient purchases, s a t e l l i t e  imagery, computer processing, 
training, a n d  technical assistance as required by t h e  particular appl i -  
c a t i o n  being investigated. In a1 1 cases, suff icient  technical assistance 
\.ri 1 1  be provided t o  insure appropriate project design with achievable 
objcct ivc?~.  Each grantee will produce a final report. Where a  grant 
pt.ojcct investigates an application area t h a t  has general appl icabil i ty ,  
tire contr-actor supervising the grant will produce an appropriate report 
or se t  of guidelines for general distribution. 

As in the previous project,  countries will be invited t o  submit proposals 
for projects t o  be carried ou t  with grant support. These proposals will 
be evaluated and recipients selected on the basis of need, capability for  
executing project,  consistency with host country and A I D  development 
p r io r i t i e s ,  and matching contribution. 

I n  order t o  insure consideration of potential application areas of 
in teres t  t o  AID, proposals may be invited for  specific studies. These 
are areas which have not been investigated suff icient ly because the 
principle application i s  in developing countries where there has been 
1 i  t t l  e  remote sensing research. Examples of some application areas of 
particular importance t o  developing countries which vii 11 be explored 
during th i s  project are as follows: 

( a )  Agriculture 

Most agricultural studies t o  date have dealt  with crops and  agricul- 
tural practices in the U.S. and other countries in the temperste 
l a t i  tudes where crop identif i  cation i s  easier  because of larger homo- 
genous f ie lds  and  clearly defined seasons. Since many of the devel- 
oping countries l i e  in tropical lati tudes there i s  a need to examine 
the applicabi l i ty  of remote sensing to tropical conditions i n  order that  
techniques for  agricultural management, crop identi fication and crop 
forecasting might be developed. Because of the small irregular fields 
and mixed crops i n  most tropical areas, these investigations will be 
useful in  ascertaining the most appropriate mix  of a i r c r a f t  and s a t e l l i t e  
data needed and the processing techniques. The f inal  product of th is  
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investigation will  be a deta i led report  ou t1  ining the  method of data 
co l lec t ion ,  a i r c r a f t ,  sate11 i t e ,  e t c .  , and the method of ana lys i s ,  
opt ical  or  computer, which will  pt.ovide the kinds of data required 
f o r  agri  cul t u r e  assessmmts and pl ar~ni ng in develcpi ng countri es .  

(b )  Health 

Rei~lote sensing has been found to have considerable potent ia l  f o r  
a p p l  i c a t i  on t o  health probleins by providing data t h a t  a r e  appropriate 
f o r  the control of water and vector borne diseases and insec t  in fes t -  
a t ions .  The object ive  of the  invest igat ions  will  be t o  t e s t  the  
appl icat ion of techniques t h a t  have been developed f o r  the cotitrol 
of diseases ,  i n  the  U . S .  and elsewhere, on s imilar  problems i n  one 
o r  more selected developing countr ies ,  The primary source of 
technical data is expected t o  be the  screw worm f l y  eradicat ion 
experiments t h a t  have been conducted i n  the  southwestern U.S. and 
Mexico, which use the  s t e r i l e  male technique f o r  con t ro l l ing  
reproduction. Both the  timing and the location of a r ea s  i n  which 
t o  re lease  the  s t e r i l e  males a r e  determined from data  col lected 
by Landsat and weather s a t e l l  i t e s .  I t  is expected t h a t  t h i s  
technique wil l  have appl i ca t ion  i n  t he  control of t s e t s e  f l i e s  
i n  Central and East Africa,  malaria carrying mosquitoes i n  
Thailand and elsewhere, and r i v e r  blindness f l i e s  In  Nest Afrlca. 
The f i na l  product of this study wil l  be an evaluated and t e s t ed  
technique f o r  the  appl icat ion of remote sensing t o  t h e  control  of 
water o r  vector borne diseases  i n  devel oping countri es .  

( c )  Deser t i f icat ion Studies 

One of the  advantages of Landsat i s  t h a t  i t  provides imagery of 
l a rge  a reas  taken a t  the  same time of day through t h e  year and year 
a f t e r  year .  This fea ture  makes Landsat imagery an ideal  tool 
f o r  studying la rge  s ca l e  environmental changes t h a t  occur over long 
periods of time such a s  the  encroachment of deser t s  and changes i n  
regional vegetation pat terns .  The purpose of this study will  be t o  
examine changes i n  sand dunes and the  d i s t r i bu t ion  o f  vegetation i n  
se lected par t s  of t he  Sahel region of Africa t o  determine i f  s igni-  
f i c a n t  changes have taken place during t he  period of time i n  which 
data have been ava i lab le ,  and t o  assess  t h e  u t i l i t y  o f  s a t e l l  i t e  
data a s  a means of continuously observing and permanently recording 
these phenomena. Owing t o  t he  r e l a t i v e l y  shor t  period of time in  
which Landsat data have been ava i lab le  (since July ,  1972), a e r i a l  
photography dating back t o  1945 and 1946 will  a l so  be u t i l i z e d .  
If the study reveals  t h a t  t he re  a r e  changes taking place t h a t  
contr ibute  useful knowledge f o r  the  management of t h e  region 's  
resources,  s t eps  wil l  be recommended f o r  i n s t i t u t i o n a l  iz ing 
deser t i  f i c a t i o n  s tud ies  and developing a continuous monitoring 
program. 



( d )  Forest  9esources Studies 

Woad i s  s t i l l  t5e basic  source of energy f o r  heat ing and cooking 
i n  ni3ny developir?; cogn t r i es .  The irnr2gul ated c u t t i n g  o f  t r w s  
f o r  charcoal n iak ing i s  causing r r lp id dep le t i on  of f o r e s t s ,  e s p e c i a l l y  
 round urban a reas .  This study w i l l  i n v e s t i g a t e  procedures f o r  
nioni t o r i  ng f o r e s t  reserves t o  dctel-111ine the  nature arid I-ate o f  cut. t i l l ?  
which i n  tut-n could he used as the basis  f o r  con t ro l  nieasi:l.es. 

(e )  Gr id  C e l l  Fapping 
. . - 

One o f  the  most ser ious problems fac ing developing coun t r y  
resource managers and planners i s  the  storage, r e t r f e v a l  and 
u t i l i z a t i o n  o f  data. Frequent ly  these data are c o l l e c t e d  from 
many d i f f e r e n t  sources by many d i f f e r e n t  agencies, presented i n  
w ide ly  va ry ing  formats and s tored i n  many d i f f e r e n t  p laces.  There 
a re  a l so  problems i n  aggregat ing and analyz lng these d a t a  f o r  
d i f f e r e n t  purposes. The most c o m n  technique f o r  aggregat ing  
land use data i s  t h e  use o f  co lo red t ransparent  over lays ,  bu t  
t h i  s method becomes cumbersome when more than f i v e  o r  s i x  k inds 
o f  data are  employed. Various computerized g r i d  c e l l  mapping 
techniques have been r e c e n t l y  developed f o r  s t o r i n g  and manipu- 
l a t i n g  many d i f f e r e n t  k inds  o f  s o c i a l ,  economic and p h y s i c a l  
data.  Wi th Landsat now p rov id ing  a l a r g e  and c o n t i n u i n g  amount 
of resource data, i t  i s  p a r t i c u l a r l y  important  t o  develop systematic 
means f o r  s t o r i n g  and r e t r i e v i n g  these data. Gr id  c e l l  techniques 
a re  simple t o  implement, f l e x i b l e ,  and adaptable t o  many d i f f e r e n t  
types o f  corllputers. The purpose o f  t h i s  s tudy w i l l  be t o  develop 
o r  adapt a g r i d  c e l l  mapping system appropr ia te  f o r  use  i n  developing 
count r ies  and t e s t  i t  i n  one o r  more selected coun t r i es .  

Fol lowing an eva lua t i on  of these t e s t s ,  a d e t a i l e d  r e p o r t  w i l l  be 
prepared descr ib ing  the  bene f i t s  o f  t h i  s  system f o r  deve lop ing  
coun t r i es  along w i t h  d e t a i l s  f o r  implementat ion and t h e  human 

, and f i n a n c i a l  resources requ i red .  

( f )  Other App l i ca t i ons  

Remote sensing i s  a r a p i d l y  developing technology and i n  order  t o  
ma in ta in  i t s  v i a b i l i t y ,  t h i s  p r o j e c t  w i l l  p rov ide  f o r  new experiments 
and d e m n s t r a t i o n s  as t h e  needs a r i s e .  About midway i n  t h s  p r o j e c t  
pe r iod  ( l a t e  1977), Landsat-3 w i l l  be launched. Lansat-3 w i l l  con- 
t a i n  a f i f t h  band i n  i t s  m u l t i s p e c t r a l  scanner capable o f  imaging 
i n  thermal i n f r a r e d  range. The data from t h i s  channel w i l l  have 
a p p l i c a t i o n  i n  var ious environmental surveys, coasta l  zone s tud ies  
and geothermal prospect ing.  I f  the  launch o f  Landsat-3 i s  success- 
f u l ,  i t  w i l l  be des i rab le  t o  design one o r  more experiments around 
i t s  t h e r m l  imaging c a p a b i l i t y .  
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( 3 )  &na l ys i s  o f  I n t e r p r e t a t i o n  Techniques and T r j i n i n c ,  

T rL i  ~ n i  nq i 11 r e n : o t ~  s i \nsi  ng i s  ~nlrcb r l r rded by deve lop ing  c o u n t r i e s .  A s  
ir~tc>t'pr-c.ta t i o n  t r ch l i ~c l ues  a r c  inipr.ovt3il i t  i s  d e s i r a b l e  t o  con t  i nuc  t o  
c lcv~t lop arid t c ?  t a l \ l ~ t - op~ ' i a t e  t t - a i r ~ i ~ l u  ~ ~ t - o g r a n ~ s .  T h i s  f a c e t  o f  t h r  p i - o j ~ c t  
v;i 11 h u i  l d  orl t!le edt-1 i e r  expe~' icr iccs o f  A .  1 .D. i n  relnots sens ing  t r a i n  iny  
L U I  t w i  11 c t ~ n c c n t r a t e  on nicthodol o g i  cs designed t o  ach ieve more advanced 
l r v c l s .  

P a ~ ~ o t e l y  sensed i o~agc ry  from sate1 1 i t e s  niay be u t i l  i z e d  by persons w i t h  a  
wide range o f  d i s c i p l i n a r y  backgrounds as w e l l  as w i t h  a  wide range o f  
s k i l l s .  Some use may be made of  t h e  imagery by persons w i t h  no remote 
sensing t r a i n i n g ,  b u t  t h e  b e n e f i t s  d e r i v e d  inc rease  p r o p o r t i o n a t e l y  w i t h  
t h e  develop~i lent  o f  i n t e r p r e t a t i v e  s k i l l s  and w i t h  t h e  s o p h i s t i c a t i o n  o f  
t.ho ins t ruments  used. One o f  t h e  niost d i f f i c u l t  problems faced  i n  t r a n s f e r r i n g  
this technology t o  t h e  develop ing c o u n t r i e s  i s  de te rmin ing  t h e  most a p p r o p r i a t e  
111ix o f  techniques and i ns t r umen ta t i on .  The l e v e l  o f  s o p h i s t i c a t i o n  i n  remote 
sens ing a n a l y s i s  employed by  most deve lop ing  c o u n t r i e s  i s  s t i  11 re1  a t i v e l y  
1  ow. 

A s  t l i e  need f o r  more s o p h i s t i c a t e d  da ta  inc reases  t h e r e  a r e  more complex 
o p t i c a l  and d i g i t a l  techniques which can be used. Whi le  t h e  i n s t r u ~ n e n t a t i o n  
r e q u i r e d  f o r  t h i s  t ype  o f  a n a l y s i s  i s  expensive and beyond t h e  reach o f  
nio5 t develop ing c o u n t r i e s ,  t h e  r e s u l  t s  a r e  a v a i l a b l e  t o  them th rough  co~l ipanies 
p r o v i d i n g  these set-v ices.  Thus t h i s  a c t i v i t y  w i l l  focus on t h e  a n a l y s i s  
and use o f  vat- ious i n t e r p r e t a t i o n  techniques and da ta  p roduc ts  r a t h e r  than 
o:i the  Ineatis o f  p roduc ing  t h e  da ta  p roduc ts .  I n  t h i s  way t h e  p r o j e c t  w i l l  
a vo id  creat . ing a  demand f o r  s o p h i s t i c a t e d  equipment f o r  which t h e  b e n e f i t s  
have n o t  y e t  been demonstrated. 

PART 1 1 1 .  PROJECT ANALYSES 

Technica l  . - - - - - - A-si . s - 

Car th  resources surveys from space, i n  c o n j u n c t i o n  w i t h  a i r c r a f t  observa t ions  
and ground i n v e s t i g a t i o n s ,  r ep resen t  a  v i t a l  program i n  terms o f  p o t e n t i a l  
a p p l i c a t i o n  t o  t h e  management o f  ou r  resources.  The p o s s i b i l i t y  of su rvey ing  
Eart.h resources  f r om o r b i t a l  a l t i t u d e s  was recognized d u r i n g  t h e  e a r l y  days 
o f  t he  U.S.  space program, based on obse rva t i ons  f ron i  remote sensors on 
Meteoro log ica l  sate1 1 i t e s  and photography f r om nlanned miss ions  such as 
Mercury and Gemini. 

The work o f  t h e  p a s t  few years  i n d i c a t e s  t h a t  spacecra f t  and sensor  technology 
can produce i n f o r m a t i o n  which can p r o v i d e  b e t t e r  assessment and management 
o f  n a t u r a l  and c u l t u r a l  resources.  I n  t h e  1970 's  and 19801s,  t h i s  technology 
may p rov i de  new and c r i t i c a l l y  needed ass i s t ance  f o r  a t t a c k i n g  wor ld -w ide  
problems r e l a t  d  t o  ecology, a g r i c u l t u r e ,  l a n d  use, water ,  m ine ra l s ,  energy, 
and p o l l u t i o n .  8 
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The s e l e c t i o n  of sensors fo r  acquiring remtely sensed data depends upan 
st.vert\l factors which inciuie considerations of the kind, s ize,  shape, location, 
ar!d t i n i e  of occurrence of the phenonenon to be sensed as well as the number of 
times and the interval between observations and the information to be extracted 
fror;i the d a t a .  NASA i s  working closely with the various user agencies to 
o b t d . i ~ \  infonnatiot~ on their data needs in order to  develop remote sensors and 
s a t e l l i t e  missions which will provide the user with the kinds and types of 
d a t a  they require in the time intervals desired. 

k r t h  observation sensing i s  best done from various al t i tudes a l l  the way from 
groun..! based sensors w i t h  probes and the data relayed via phone lines or 
r : c ~  t e l l  i tes ,  t h r u  remote sensi ng via a i rc ra f t ,  1 ow orbi t  sate1 1 i t e s  or synchronous 
orbi t  sate1 1 i tes .  Different information i s  best acquired by various combinations 
of these systems. Spacecraft are best used to acquire moderate resolution data 
where large areas of coverage are required and repetitive coverage i s  necessary 
to extract the desired information. 

Both Landsat-1 and 2 carrv sensors whose spatial and spectral qua1 i t i e s  were 
considered optimum for collecting resource data over land areas. The instrument 
packages include a four channel mu1 tispectral scanner which scans, along a near 
polar orbi t ,  a swath approximately 120 miles wide and sends th i s  information 
back t o  ground receiving stations i n  televised form. Data for areas beyond 
the range of a ground receiving station (approximately one to two thousand 
niiles) are stored on t a p e  recorders for l a t e r  transmission to a ground station. 
After processing, the data are distributed to  users in the form of computer 
compntible tapes or photograph-1 ike images in black and white but i n  four 
spectral bands. The images may be composi ted with colors added to  enhance 
special features such as vegetation, water, soil variations, etc. ,  or these 
niay be enlarged to specific scales and annotated to form maps or map bases. 
The s a t e l l i t e  i s  designed t o  provide repeat coverage a t  eighteen day intervals 
m a k i n g  the d a t a  useful for observing changing phenomena. Future s a t e l l i t e s  
are expected to have improved spectral and spatial resolutions a s  we1 1 more 
frequent coverage. 

One problem which affects the u t i l  ization of sate1 1 i t e  imagery of developing 
countries i s  i t s  avai labi l i ty.  Data for  areas beyond the range of ground 
stations must be temporarily stored on tape recorders. The tape recorders 
apparently are the weakest l i n k  of the system, both of them having failed 
on  Landsat-1 and one on Landsat-2. This problem will be overcome eventually 
by t h e  construction of more ground stations. A t  the present time there are 
six ground stations in operation, three in the United States,  one each in 
Canada, Brazil and I taly.  Zaire, Upper Volta, Iran and Chile have agreements 
with NASA which will permit them to proceed immediately w i t h  the construction 
of ground stations and several more countries including Kenya and Thailand 
have expressed interest  in constructing stations. 
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I n  s t * l i ? c t ~ n g  techno1o~iit.s fo r  dev2lopinq countl- ies, i t  i s  1iecessar.y t o  
asw:s b o t h  the r\cc(l f o r  the technology and t h e  countt- ics'  c a p n b i l i t i c s  
f o ~ .  i t~ u t i l i   lion. Tiicre i s  1 i t t l c  qucst ior l  abcut th~b  nced f o r  t h i s  
tcl-tirioloqy i n  developing count r ies  '1s most o f  then1 arc economically 
dcpcrldrrlt upon a g r i  c u l t u r a l  product ion and natura l  resources. A t  the 
Saul? t ime they have l i m i t e d  t a l e n t  f o r  managing t h e i r  resources and 
opt imiz ing  the  re tu rns .  These resources a re  o f ten  d i s t r i b u t e d  over 
l a r g c  dnd no t  very intensively explored areas. Thus, the type of  macro 
view provided by s a t e l l i t e  imagery i s  e x a c t l y  t h e  k i n d  needed f o r  p rov id ing  
smcil 1 and medium sca le  base maps where none e x i s t ,  f o r  mapping coarse 
fes tqres  i n  a g r i c u l  tu re ,  land use, so i  1s vegetat ion and surface water, 
and f o r  p rov id ing  a bas is  f o r  more d e t a i l e d  surveys o r  mapping. Fur thermre,  : 
ths  s a t e l l i t e  imagery i s  r e a d i l y  a v a i l a b l e  f o r  most land areas of  the  wor ld 
161- tcodest cos t .  Coverage may be repeated as f requen t l y  as eighteen day 
i n t e r v a l s  thus p rov id ing  a graphic recora o f  seasonal and annual changes. 

Orle o f  the  most a t t r a c t i v e  fea tures  o f  Landsat imagery, as f a r  as developing 
count r ies  are  concerned, i s  t h e  ease o f  i n t e r p r e t a t i o n .  Because o f  the 
h iqh  a1 t. i tude ~ n d  t h e  s t a b i l i t y  o f  the  s a t e l l i t e  p la t fo rm,  i t s  sensors 
p rov id r  imagery t h a t  i s  near ly  d i s t o r t i o n  f r e e  and, when enlarged t o  
s p e c i f i c  scales, approaches t h e  map accuracy standards. The simultaneous 
scnsi ng i n  several spect ra l  bands enables resource managers t o  i d e n t i f y  
featurc; which cou ld  no t  be discerned on e i t h e r  c o l o r  o r  black and wh i te  
f i l m .  tach band has unique c h a r a c t e r i s t i c s  p rov id ing  in format ion  about 
land and resources. For example, the  green band i s  super io r  f o r  i d e n t i f y i n g  
v d r i a i i o n s  i n  land use w h i l e  i n f r a r e d  shows sur face water and shore l ines  
very d i s t i n c t l y .  Also, t he  images from t h e  separate bands of t he  s a t e l l i t e ' s  
scanner rrlay be composited together  w i t h  various colors added t o  enhance 
features such as vegetat ion, s o i l  types, e t c .  

Photo processing and v i s u a l  i n t e r p r e t a t i o n  can be performed by resource 
managers having spec ia l i zed  t r a i n i n g  i n  t h e i r  respect ive  d i s c i p l i n e s  b u t  
w i t h  l i t t l e  o r  no t r a i n i n g . i n  remote sensing. Furthermore, these i n t e r -  
p re ta t ions  r e q u i r e  r e l a t i v e l y  less  human e f f o r t  than the  c o l l e c t i o n  of 
data through ground observat ions o r  even by a i r  photo i n t e r p r e t a t i o n .  

Remote sensing i s  o f t e n  considered a h i g h  technology and i t s  use i n  
developing count r ies  i s  sometimes c r i t i c i z e d  on t h a t  basis.  The 
response t o  those concerns i s  t h a t  wh i l e  the  opera t ion  o f  s a t e l l i t e s  
and processing s t a t i o n s  i s  h igh  technology, the  v i sua l  i n t e r p r e t a t i o n  

of t he  imagery i s  not .  Also, among the resource data c o l  l e c t i o t ~  
opt ions ava i lab le ,  t h e  use o f  s a t e l l i t e  imagery i s  o f t e n  t h e  l e a s t  expensive. 

0 .  Envi ronmental Assessment - 
No detr imental  envi  ronmental e f f e c t s  are  a n t i c i p a t e d  from the p a r t i c i p a t i o n  
o f  developing coun t r i es  i n  remote sensi:ng a c t i v i t i e s .  Remote sensing i s  
a method o f  c o l l e c t i n g  data and has no d i r e c t  impact on the environment. 
The purpose o f  t h i s  p r o j e c t  i s  t o  impraove the  management o f  a g r i c u l t u r a l  

BEST AVAILABLE COPY 



?!:!. :-,\rlgt. r-e.;o:~i-ccs. Tl;i:s i t  i s  i\ll;c~-cntly benef i z i  ~l t o  tllc c~\\~i~.~ltir::c.lrlt. 
it1 !\clt\, t l l p  lons all:! si;olat terill. Fur-t.henn31-e, rt?ii:~>ttt scnsilly i t s e l f  i s  
CI!~ c~ ;v i  l-on~~:?rlt noni toring tool . Therc arc no apparent a1 terrlativc 
i,!~thods TOI- achio\ling ths objective and purpose which kiould of fer  greater 
bcncf i  t to the environment. 

C. Financial Analysis ----- and Plan - 

The fol lowi r ~ g  budget estimate includes funds for  a regional training 
f ; ~ c i l i t y .  u t i l  ization grants and training courses. Each of these a c t i v i t i e s  
v;ill bc fur ther  supllorted with contributions from participating countries 
and organizations, ' I t  i s  expected t h a t  the regional center host \vill 
provid, off ice an3 laboratory space as we11 as some sharing of personnel 
and equipment. The countries served by the faci l  i t y  will contribute 
projects and the personnel assigned to those projects. They will a lso 
provide logist ical  support for any investigations carried out vii thin the i r  
rScspective countries. The grant and training ac t iv i t i e s  will a1 so be 
; ~ I I ! J I ~ ; P I I ~ C ~  by host country contributions. In the previous grant project 
~~!an~:ged by TA/OST, up t o  f i f t y  percet~t of the silpport for  the project 
act  ivi t i c s  was provided by the host coirntries. During previous workshops 
~ i r ~ t l  t raining courses, host countries have also provided substantial logis- 
t ica l  sirpport. Countries participating in training under th i s  project 
\ i i  11 be expected to support any portion of the training that  i s  conducted 
in the U.S. 

As  irldicated in Part 11.6. (1) one of the functions of the regional center 
will be to cool-diriate ac t iv i t i e s  with other donor organizations. Col laba- 
rsiltion with these donors on the imp1 eni2ntation of projects ni 11 be sought 
erher-ever practicable. Efforts wi 11 a1 so be made t o  associate these a c t i v i t i e s  
vri t h ,  o r  "piggyback" onto other A .  I  .D.  projects which could benefit from 
the use of th i s  technology. 
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B u d c g t  E s t i n a t e  - 

A f r i c a n  Regional User* Assistance F a c i l  i t y  

Rcnlote Sensing Spec ia l  i s t  
( 4  i n c l u d i n g  s a l a r i e s  & b e n e f i t s )  

S e c r e t a r y l L i  b ra r i an lTechn l  c ians  

Consul tants (3  mo. i n c l  . t r a v e l )  

Fel lowships 

Photo Lab. Equipment 

Reinote Sensing Equipment 

F i e l d  Equipment 20 10 10 10 

Trave l  w i t h i n  r e g  ion 10 2 0 20 2 0 

A e r i a l  Photography 1 0  60 60 60 

Imagery Processing & L i b r a r y  N a t e r i a l  20 50 50 80 

Other Expenses 10 10 10 10 
T o t a l  A f r i c a n  F a c i l  i t y  380 700 700 700 

Grants & Technical  Support 495 1,200 1,600 1,600 

T r a i n i n g  and Symposia 200 400 700 700 
T o t a l s  1,075 2,300 3,000 3,000 



l I J I J ~ ~ J ~ ! ~  for  the rcy i on31 faci  1 i ty  includes salary and exp.r,ses f o r  
tllt'r!i. rcii,otc' ';r:r~r. i n 2  special i s t s  i n i t i a l l y  a n d  a fourth in F i  1979. Their 
:cr.vi ccs  t r i  11 be augmmted froni tirne t o  t ine  by consultants \,hose exper- 
t i  sc! rr,ay b? ncztled fo r  ce r ta in  specialized a c t i v i t i e s  o r  f o r  the conduct 
of v:.)rksllops and scniinars. A t  l e a s t  orle O F  the original  group of 
q y ~ c i a l  i s  t s  will  be a qua1 i f i ed  renote sensing irlstrurnent and photo laboratory 
technician vrhosc p r i ~ ~ ~ a r y  respons ib i l i t i es  will be photo processing and 
inst I-ucting in  the i ~ s e  atid rt~aintenance of equipment. 

I l l ?  Ivrtl!lc.t fo r  t.he c c i ~ t e r  a l so  providcs for  I-cniotc sensing cquipmcrlt, 
~'llolo I ill)orc~ t.o~-y cqu i pmc~~ t ant1 ground tr11t.h ecjlri l)lnerl t .  Tlie reniote scnsi I ~ C J  
c\ci:~ipo~:\nt wil 1 I)c of the  optical  type vrhicli c i l ~  be irscd dnd c:ainta'incd 
w i t h  ni inin~u~~~ anlount of t ra ining.  I t  will include l i g h t  tdb les ,  zoorn 
tranferscopes, d iazoprocessors ,color  addi t ive  viewers, density s l i c e r s  
c t c .  Photo laboratory equipnlent wi l l  include photo processing and 
enlarging equipment as  needed t o  augment tha t  which i s  already i n  place 
o r  on order by the host organization. Ground truth will include cameras, 
radio~neters,  compasses, a1 t imeters ,  thermometers, e tc .  a s  we1 1 a s  appro- 
p r i a t e  ground t ransport  and f ie1 d equipment. 

Frrnds will  be provided for  necessary travel  w i t h i n  the  region by both 
corin!crcial and char te r  a i r c r a f t .  Light a i r c r a f t  will  be used frequently 
fo r  augmenting sate1 1 i t e  and ground truth data with aer ia l  photographs. 

The regional f a c i l i t y  will  encourage countries of the region t o  send 
t ra inees  t o  tllc f a c i l  i ty  f o r  on-the-job t ra ining,  hopefully a t  the  expense 
of thc i r  own organization.  Provision will be made f o r  se lec t ing  two o r  
thl-ec persons t ra ined i n  this manner f o r  advanced t.rai ning 1 eading t o  an 
W.S. negrcc in all appropriate resource f i e l d  a t  a U.S. I n s t i t u t i o n  having 
ri?cognized expertise i n  rciliote sensing. Persons t ra ined i n  t h i s  manner 
wi l l  be prospectivecounterparts f o r  the  f a c i l i t y  s t a f f  upon t h e i r  return 
and l i ke ly  candidates fo r  managers of regional o r  national centers .  

Later i n  the  project  period consideration wil l  be given t o  developing a 
schedule of reimbursen~ents f o r  ce r ta in  of the services provided by the  
regional f a c i l i t y .  Reimbursement might be expected f o r  t rave l  and per diem 
f o r  the shor t  term consultants and f o r  ae r ia l  photography and photo 
laboratory processing provided by the  f a c i l i t y .  See Par t  1V.B. f o r  
fu r ther  d e t a i l s  on the  question of reimbursement. 

Ut i l i za t ion  grants  wi l l  be awarded f o r  amounts varying upward from 
f i f t y  thousand do l la r s .  In order t o  achieve some regional balance most 
of these  grants  will be awarded to  countries not served by the  regional 
f a c i l i t y  and will  be managed under a separate contract .  The grants will  
provide technical ass is tance a s  needed and nay include equiprnsnt, imagery 
processing o r  t ra in ing  a s  desired by the grantee. Past experience with 
reniote sensing grants  indicates t ha t  an average cost  of twenty thousand 
do l la r s  i s  required f o r  administering a grant and providing minimal tech- 
nical ass is tance leaving only twenty thousand f o r  image processing o r  
other  grant project  a c t i v i t i e s  out of a f o r t y  thousand d o l l a r  grant. 
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Larger grants  are,  there fore ,  sovsvrhat more e f f i c i e n t  b u t  t h i s  depends 
upon the  nature  o f  t h e  g ran t  a c t i v i t y .  D e t a i l s  of implementat ion o f  t he  
rea:ote sensing grants  are  described i n  Sect ion 1V.B. 

One remote sensing t r a i n i n g  PI-oject was implemented d u r i n g  FY 1976. A 
con t r a c t  was awarded toaa u n i v e r s i t y  based on the  competi t i v e  eval  ua t i on  
o f  PI-opusals. The cos t  o f  t h e  proposalsevaluated rangcd fro:li $GO t o  $150 
t l lo i~tar id. Thc! pl-oposal selectc!d was f o r  l ess  than $100 thousand and was 
corlsi derecl adcquat c. 

Th is  type o f  t r a i l l i n g  i s  much more than a s h o r t  seminar o r  r.rorkshop. I t  
i n v o l v c s  both  U.S. and hos t  count ry  t r a i n i n g  w i t h  a p e r i o d  o f  on-the-job 
t r a i n i n g  and eva lua t ion  l a s t i n g  up t o  s i x  months. I t  i s  designed t o  
achieve a more advanced l e v e l  o f  understanding than i s  p o s s i b l e  du r ing  a 
s h o r t  workshop. 

AIDSAT Demonstration Add-on -- 

Funds have been inc luded i n  t h e  P r o j e c t  budget and i n  a Regional Bureau 
s c t  as ide  f o r  an approp r ia te  response t o  the  AIDSAT demonstrat ions an3 
t.o t h e  remarks o f  Secretary K i s s i n y e r  a t  UNCTAD and Secre tary  t i i l l s  a t  
I t a h i t a t .  Whi le t h i s  w i l l  p rov ide  f o r  a E]I-eatly expatided l e v e l  o f  e f f o r t  
ill r c l ~ ~ o  t e  sensing, t h e  desc r ip t i ons ,  background and a r ia l ys i  s i n  the  
preceding sec t i ons  remain v a l i d .  For  example, funding f o r  t h e  g r a n t  
a c t i v i t i e s  w i l l  be increased i n  FY 1978 t o  a s s i s t  c o u n t r i e s  which have 
responded t o  o f f e r s  made du r ing  t h e  A1 DSAT Demonstration. These grants  
w i l l  be o f  t h e  same general na tu re  as descr ibed i n  P a r t  1I.B. (2) .  Wi th 
t h e  amount proposed f o r  FY 1978, which i s  expected t o  con t inue  a t  t h e  
same o r  increased l e v e l  i n  FY 1979 and 1980, i t  w i l l  be p o s s i b l e  t o  
a l l o c a t e  g ran ts  more on t h e  bas is  o f  need than on compe t i t i ve  eva luat ion .  
I n  t h i s  way i t  w i l l  be p o s s i b l e  t o  a s s i s t  those c o u n t r i e s  l a c k i n g  i n  
t h e  c a p a b i l i t y  t o  prepare good proposals.  The East A f r i c a n  F a c i l  i t y  
w i l l  a l s o  be expanded t o .  f u r t h e r  accommodate those c o u n t r i e s  whose 
expecta t ions  have been s t imu la ted  by  AIDSAT. P r o v i s i o n  w i l l  be made 
f o r  t h e  sponsorsh-ip o f  -one o r  more major  i n t e r n a t i o n a l  symposia on 
remote sensing i n  se lec ted  developing coun t r i es  t o  g i v e  developing 
count ry  resource managers more d i r e c t  con tac t  w i t h  t h e  wor l  d ' s  remote 
sensing community. 
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D. Socia l  Analys is  

Ever s ince the  idea o f  photographing froin space was conceived, concerns 
t,a\~e been expl-essed about the  pol  i t i c a l  ram i f i ca t i ons .  A t  l e a s t  two pro-  
posals have been presented t o  the  Un i ted  Nations Outer Space A f f a i r s  
Co~nlnittee f o r  the  regu la  i o n  o f  sensing from space and the  d i s t r i b u t i o n  
o f  r e ~ i ~ o t e l y  sensed data.& This p r o j e c t  i s  concerned on ly  w i t h  t h e  
u t i  1 i zat ion ,  f o r  resource ana lys is  purposes, o f  data t h a t  have a1 ready 
been c o l l e c t e d  and w i l l  have no i n f l u e n c e  on the  k ind  and amount o f  data 
c o l l e c t e d  over  var ious countr ies.  Furthermore, i t  i s  cons is ten t  w i t h  
the U.S. p o s i t i o n  on reniote sensing from space which suggests t h a t  
" Thc su res t  wdy t o  p r o t e c t  States from be ing disadvantaged o r  d i  s c r i m i  a ted  
aga ins t  was t o  ensure t h a t  a l l  States had equal access t o  those data.  ~9 
Thc term "equal access" c a r r i e s  the  i m p l i c a t i o n  o f  n o t  merely j u s t  the . 

l ' l ~ys i ca l  access t o  the  s a t e l l i t e  imagery b u t  access t o  the  i n fo rmat ion  
corl tained i n  t h a t  imagery through an improved a b i l  i ty t o  e x t r a c t  t h a t  
in forn lat ion.  The goal o f  t h i s  p r o j e c t  i s  t o  improve the  developing 
coun t r i es '  c a p a b i l i t i e s  f o r  e x t r a c t i n g  and using in format ion  f rom resource 
s a t e l l  i tes.  

Where the  use o f  remote sensing technology r e s u l t s  i n  improved resource 
nxnagement arid a g r i c u l  t u r a l  p rac t i ces  the re  i s  a p o s i t i v e  s o c i a l  impact. 
If u t i  1 i z e d  proper ly ,  t he  data cou ld  c o n t r i b u t e  toward i nc reas ing  t h e  
r.!orldfs food supply, reducing d-iseases, iniproving the environment, and 
b e t t e r  u t i l i z i n g  land and water and o t h e r  resources. While the  p r o j e c t  
does n o t  d i r e c t l y  impact on the  r u r a l  poor as would a new road, f o r  
example, they a re  the c lass  of people which stand t o  bene f i t  most f rom 
i ~ i ~ p r o v e d  resource and 1 and use management decis ions.  

E .  Economic Ana lys is  

Severa l  c o s t - b e n e f i t  s tud ies  have been undertaken t o  assess the  economic 
p o t e n t i  a1 o f  remote sensing. I n  1974 t h e  Envi ronmental Research I n s  t i  t u t e  
of blichigan produced a r e p o r t  f o r  TA/OST e n t i t l e d  "An Economic Eva lua t ion  
o f  the  U t i l i t y  o f .  ERTS Data f o r  Developing Countries." Th is  s tudy con- 
cludes t h a t  remote sensing has a wide v a r i e t y  o f  a p p l i c a t i o n s  i n  devel-  
oping coun t r  s and t h a t  s i g n i f i c a n t  b e n e f i t s  can r e s u l t  f rom i t s  
u t i l i z a t i o n .  18 
Two major  cost-benef i  t s tud ies  have been undertaken f o r  NASA and t h e  
Department o f  the  I n t e r i o r  by. Econ, Incorpora ted and Ear th  S a t e l l i t e  
Corporat ion respec t i ve l y ,  and w h i l e  t h  c o n t r i b u t e  usefu l  in fo rmat ion  
they d i f f e r  w i d e l y  i n  t h e i r  resu l ts .CP The Econ study shows a b e n e f i t  
r a t i o n  o f  10:1 w h i l e  the  EarthSat s tudy shows b e n e f i t s  rang ing from 
.4:1 t o  1.9:1. The v a r i a t i o n  i n  t h e  r e s u l t s  o f  the  two s tud ies  i s  
a t t r i b u t e d  t o  d i f f e r i n g  assumptions and c r i t e r i a  under which the  two 
s tud ies  were conducted. The Econ ana lys i s  focuses on p o t e n t i a l  n e t  
bene f i t s  w h i l e  t h e  EarthSat study made an at tempt t o  es t imate  n e t  b e n e f i t s  
t h a t  n i g h t  a c t u a l l y  be r e a l i z e d  i n  t h e  r e a l t i v e l y  near term. Accordingly,  
some of t he  most impor tant  p o t e n t i a l  l o n g  term b e n e f i t s  were ommi t t e d  
from the EarthSat  study. 
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5 9 t h  c f  the  c o s t  b e n e f i t  s tud ies  mentioned above i nc lude  d e t a i l e d  analyses 
o f  p 3 i e n t i a l  b e n e f i t s  i n  most o f  the  i ~ p o r t a n t  a p p l i c a t i o n  areas. Since 
f b z s e  in j ;est igat ions wzre a l l  o r i e n t e d  t o  U.S. cond i t i ons ,  t h e i r  app l i ca -  
t i c n  t o  t h i s  p r o j e c t  i s  o n l y  v a l i d  when cons ide ra t i on  i s  g i ven  t o  the  
d i  f i e r e n t  circumstances found i n  developing coun t r i es .  I n  most cases, 
ho!:z.:er-, t h e  range o f  bene f i t s  should be g r e a t e r  i n  developing c o u n t r i e s  
bec3use they  have r e l a t i v e l y  l e s s  da ta  w i t h  which t o  work making any 
a d d i t i o n  more valuable.  Furthermore, developing c o u n t r i e s  have fewer 
a l t e r ~ a t i v e s  f o r  c o l l e c t i n g  data. Desp i te  t h e i r  l i m i t a t i o n s ,  t h e  Econ 
and EarthSat  s t u d i e s  a re  t h e  most co~nprehensive sources of  da ta  a v a i l a b l e  
on the  c o s t s  and b e n e f i t s  o f  e a r t h  resource survey systems. 

I t  w s t  be understood t h a t  remote sensing data by themselves have no 
~conornic  value. They take  on va lue  when they  a r e  t r a n s l a t e d  i n t o  usable 
in fo rmat ion  which w i l l  a c t u a l l y  a f f e c t  t h e  behavior of i n d i v i d u a l s  and . 
o rsan izz t i ons  so as, f o r  example, t o  change t h e  l e v e l  o f  ou tpu t ,  o r  
reduce u n c e r t a i n t y .  B e n e f i t s  accrue f rom more e f f i c i e n t  use o f  l a n d  and 
resources, more e f f i c i e n t  market ing procedures i n  t he  case o f  c r o p  f o r e -  
czs t i ng ,  improved p r o d u c t i v i t y  and r e d u c t i o n  i n  cos ts  of h e a l t h  ca re  i n  
t h ?  case o f  h e a l t h  a p p l i c a t i o n ,  p revent ion  o f  adverse environmental 
i ~ p a c t s  and o the rs .  O f  course, t h e r e  i s  always t h e  p o s s i b i l i t y  o f  economi- 
c a l  l y  rewarding minera l  d i scove r ies  through t h e  use of t h i s  technology. 

Another dimension t h a t  must be considered i n  assessing t h e  economic va lue  
o f  rewote sensing i s  i t s  p o t e n t i a l  f o r  reducing data c o l l e c t i o n  cos ts .  
The a l t e r n a t i v e s  i n  c o l l e c t i n g  resource data a r e  remote sensing f rom a i r -  
cr; f t  and/or spacec ra f t  and by ground sampling. The combined use o f  data 
fro:n a1 1 t h r e e  soirrces i s  g e n e r a l l y  considered t o  be t h e  most c o s t  
e f f e c t i v e .  For many a p p l i c a t i o n s  t h e  e l i m i n a t i o n  o f  s a t e l l i t e  da ta  would 
increase t h e  c o s t  and t h e  dependence on ground sources. Even i n  devel -  
op ing  c o u n t r i e s  where l a b o r  i s  cheap, ground data  c o l l e c t i o n  methods a r e  
n o t  o n l y  t h e  most expensive b u t  t h e  l e a s t  re1  i a b l e .  

PART I V .  IblPLEMENTATION PLANNING 

A. A d m i n i s t r a t i v e  Arrangements 

Th i s  p r o j e c t  w i l l  be managed by TA/OST. Regional Bureaus, Country Desks 
and Country Miss ions  w i l l  be consu l ted  f o r  adv ice  and guidance i n  imple- 
menting a c t i v i t i e s  i n  t h e i r  r e s p e c t i v e  c o u n t r i e s  and reg ions .  Desks and 
miss ions w i l l  be kep t  f u l l y  in formed o f  implementat ion p lans  i n  t h e i r  
respec t i ve  c o u n t r i e s .  

The execut ion  of  t h i s  p r o j e c t  w i l l  be delegated t o  app rop r ia te  and 
qua1 i f i e d  c o n t r a c t o r s .  Subject  t o  cont inued s a t i s f a c t o r y  performance, 
TA/OST w i  11 request  a u t h o r i t y  t o  c o n t r a c t  w i t h  the  Environmental Research 
I n s t i t u t e  o f  Michigan, c o n t r a c t o r  f o r  p rev ious  A I D  remote sensing grants,  
f o r  t h e  a d m i n i s t r a t i o n  of non-Af r ican grants .  East  A f r i c a n  g ran ts  w i l l  
be adminis tered through t h e  user  ass is tance f a c i l i t y .  The t r a i n i n g  g ran ts  
w i  11 be admin is te red separa te l y  by' t h e  same u n i v e r s i t y  which i s  se lec ted  
t o  manage t h e  FY 1976 t r a i n i n g  p r o j e c t .  The r e g i o n a l  user  ass is tance 
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f a c ~ l i t y  w i l l  be supel-vised by an A l l )  d i t - cc t  h i r e  p r c j e c t  n~snayet- w i t h  
a d d i  t io r la l  p e r s o n n ~ l  and equipn~erit prov ided under a  PASA w i t h  the  l l  .S.  
Geological Survey. Where necessary, cont rac tors  w i  11 be author ized t o  
subcontract f o r  personnel w i  t h  speci a1 competence i n  appl i c a t i o n  areas 
tha t  f a l l  ou ts ide  of  the  con t rac to rs '  normal range o f  expe r t i se .  

rhc se lec t i on  o f  con t rac to rs  w i  11 be based on known c a p a b i l i t i e s  and 
experience. E R l M  has managed previous remote sensing grants  s a t i s f a c t o r i l y  . 
and could c a r r y  t h i s  experience i n t o  a  new p r o j e c t .  The USGS has the  bes t  
known car tographic c a p a b i l i t y  i n  a d d i t i o n  t o  having a  l a r g e r  complement 
o f  experienced remote sensing personnel from which t o  draw than most o t h e r  
organizat ions.  P rov i s ion  w i l l  be made f o r  subcontract ing g r a n t  a c t i v i t i e s  
where appropr iate.  There a re  many p o t e n t i a l  cont rac tors  which have 
developed unique c a p a b i l i t i e s  f o r  s p e c i f i c  app l i ca t i ons  o r  t h e  use o f  
spec ia l i zed  techniques. These specia l  c a p a b i l i t i e s  w i l l  be c a l l e d  upon 
t o  insure t h a t  the  best  and most appropr ia te  techn ica l  ass is tance wi  11 be 
used t o  conduct the  requ i red  surveys and i nves t i ga t i ons .  

Evaluat ions o f  the  p r o j e c t  w i l l  be conducted a t  regu la r  i n t e r v a l s  by 
TA/OST w i t h  ass is tance by appropr ia te  A. I .D. country  and reg iona l  repre-  . 
sen ta t ives  and w i t h  ass is tance from remote sensing specia l  i s t s  i n  o the r  
agencies and organizat ions.  

8.  I m ~ l e m e n t a t i o n  Plan 

The proposed equipment budget f o r  t he  reg iona l  f a c i l  i t y  i s  adequate t o  
cover the  photo l abo ra to ry  remote sensing and f i e l d  equipment needed f o r  
the  i n i t i a l  opera t ion  o f  the  f a c i l i t y .  I f  the  expected requests f o r  
a d d i t i o n a l  equipment f o l l o w i n g  the  AIDSAT Demonstration m a t e r i a l  i ze ,  the  
f a c i l  i t y  w i l l  be enlarged w i t h  bo th  a d d i t i o n a l  personnel and equipment 
t o  accommodate these requests. A s tudy i s  now underway by t h e  American 
Technical Assistance Corporation; an I Q C  Contractor  f o r  A. I .D., t o  r e f i n e  
the  equipments requireinents w i t h  1  i s t s  o f  s p e c i f i c  i tems and a l t e r n a t i v e s  
f o r  both the  proposed and expanded f a c i l i t y .  Th is  i n fo rma t ion  w i l l  a l s o  
be app l i cab le  t o  t h e  Asian and o t h e r  user ass i  tance f a c i l i t i e s  supported 
by A. I.D. 

Pre l im inary  d iscussions concerning the  scope and serv ices  o f  t h e  user  
ass is tance f a c i l i t y  have been he ld  w i t h  ECA. Upon approval o f  t h i s  
p r o j e c t ,  terms o f  agreement w i l l  be drawn up and submitted t o  the  
Governing Council f o r  t h e  Regional Centre f o r  Services i n  Surveying and 
Mapping. I t  i s  expected t h a t  an agreement can be concluded and the  
f a c i l i t y  ready f o r  opera t ion  i n  e a r l y  1977. 

Under the  terms o f  agreement, t he  Centre w i l l  p rov ide  o f f i c e  and l abo ra to ry  
space. A I D  w i  11 p rov ide  remote sensing equipment and supplemntal equip- 
ment f o r  the  photo labora tory .  AID personnel w i l l  have f u l l  access t o  the  
photo l a b  and remote sensing equipment dur ing  the  l i f e  o f  the  p r o j e c t .  
Upon te rminat ion ,  t he  photo l a b  equipment w i l l  s t a y  w i t h  t h e  Mapping 
Centre. The d i s p o s i t i o n  o f  t h e  i n t e r p r e t a t i o n  equipment w i  11 be determined 
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by mutual agreement between the Centre and A I D .  It w i l l  e i t h e r  be d i s -  
t r i b u t e d  t o  p a r t i c i p a t i n g  count r ies  o r  remain i n  the  Centre depending 
how i t  can best  he u t i l i z e d .  

Thc /'*I0 personnel i n  the f a c i l i t y  w i l l  r c t a i n  f u l l  r e s p o n s i b i l i t y  f o r  
the  se lec t i on  o f  coun t r i es  and p r o j e c t s  t o  be ass is ted  by t h e  f a c i l i t y .  
1 hey w i l l  a1 so r e t a i n  f u l l  con t ro l  over t h e  disbursement of any AID 
grants awarded through the  f a c i l i t y .  Wherever poss ib le  they w i l l  seek 
t o  co l l abo ra te  w i t h  Centre personnel on p r o j e c t s  o f  mutual i n t e r e s t .  

As an a l t e r n a t i v e  t o  te rminat ing  the  opera t ion  of t h i s  f a c i l i t y  a t  the  
end o f  t h i s  p r o j e c t  per iod ,  there  are several op t ions  poss ib le  f o r  con- 
t i n u i n g  i t s  operat ion.  These opt ions  are cont inued opera t i on  w i t h  A .  I .D. 
s r~ppar t ,  cont inued opera t ion  on a s e l f  support ing basis o r  w i t h  o the r  
donor support,  absorpt ion o f  t h e  func t ions  o f  t h e  f a c i l i t y  i n t o  the  
operat ion o f  the  ECA Cartography center ,  decentral  i z a t i o n  t o  na t iona l  
remote sensing centers,  and decentra l  i r a t i o n  of basic i n t e r p r e t a t i o n  and 
assistance func t ions  bu t  cont inuat ion  as a d i g i t a l  processing center .  
These opt ions w i l l  be reviewed dur ing  the  second eva luat ion  and a dec is ion  
reached a t  t he  t ime o f  t he  t h i r d  eva luat ion  (see P r o j e c t  Performance 
Tracking Chart ) .  Regardless o f  the  op t ion  selected, a l l  o f  t he  basic 
funct ions described i n  Par t  11, Sect ion B. (1 ) w i l l  have been performed 
by the end o f  t h i s  p r o j e c t  period. Thus achievement o f  t h e  s t a t e d  
objec t i  ves ~ v i  11 n o t  be dependent upon cont inued A. I . D .  fund ing beyond 
t.his p r o j e c t  per iod .  Given the  subs tan t ia l  expressions o f  need f o r  
i n s t i t u t i o n  b u i l d i n g  and reg iona l  operat ions t h a t  have been made by t h e  
NAS Comnittee, the  U.N. Outer Space A f f a i r s  Comnittee and o thers ,  i t  i s  
u n l i k e l y  t h a t  a l l  o f  t he  func t ions  o f  t h e  f a c i l i t y  w i l l  te rminate  by 
FY 1980. 

The a v a i l a b i l i t y  o f  remote sensing grants  w i l l  be announced t o  A I D  Missions 
ttit-ough an a i rgram and expressions o f  i n t e r e s t  i n v i t e d .  I f  more count r ies  
express i n t e r e s t  than there  are  grants ava i l ab le ,  proposals w i l l  be 
i n v i t e d  and t h e  s e l e c t i o n  made on a compet i t i ve  basis.  Appendix A conta ins 
the announcement, scope and s e l e c t i o n  c r i t e r i a  f o r  t he  present  g ran t  
p ro jec t .  This w i l l  be used as a model f o r  the 'des ign o f  a new s e l e c t i o n  
procedure. I n  t h e  new p ro jec t ,  A I D  may i n v i t e  proposals i n  s p e c i f i c  
a p p l i c a t i o n  areas i n  order  t o  cover the  most important  a p p l i c a t i o n s  l i s t e d  
i n  Par t  11. 9. 2. 

Several count r ies  have a l ready requested t h e  k i n d  o f  assis tance t o  be 
provided under t h i s  p r o j e c t .  ECA, through i t s  Technical Eva luat ion  
Mission i n  Remote Sensing has requested a user assis tance f a c i l i t y  t o  be 
co-located w i t h  the  Regional Centre f o r  Services i n  Surveying and Mapping. 
Bangladesh, Tanzania and Nepal have requested t r a i n i n g .  Colombia, Peru, 
Botswana, P h i l  i p p i  nes, Thai land, Indonesia, Korea and Kenya have a1 1 
submitted proposals which could no t  be funded under the  e a r l i e r  p ro jec ts .  
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C. - Evaluat ion -- Plan 

Eva1 uat ions w i  11 be c a r r i e d  ou t  i n  accordnnce w i  t h  A I D  eva luat ion  p roc r -  
dut-cs. Evaluat iot ls \~ i  11 review pt-o!lrcss toward accolirpl ishiiirrnt o f  ohjtzr- 
t i v e s  and iniprove day-to-day mnnagclilent o f  the p r o j e c t .  Special 
considerat ion w i  11 hc g iven t o  i d e n t i f y i n g  oppor tun i t ies  f o r  fac i  1  i t a t i n q  
u t i  1  i z a t i o n .  I n  addi t i o n  t o  t h e w  and o ther  general eval ua t i on  purposes, 
the evaluat ions o f  t h i s  p r o j e c t  w i  11 be concerned w i t h  i d e n t i f y i n g  new 
oppor tun i t ies  f o r  i n v e s t i g a t i n g  o r  demonstrating the  u t i l i t y  o f  remote 
sensing technology f o r  development purposes. The evaluat ions w i  11 a l so  
be used t o  establ  i s h  guide1 ines f o r  r e d i r e c t i n g  the  p r o j e c t  as needed 
throughout the  p r o j e c t  per iod.  

The fu ture  course o f  t he  regional  f a c i l i t y  w i l l  be determined l a r g e l y  
on the bas is  o f  evaluat ions.  The f i r s t  eva luat ion  of t he  f a c i l i t y  w i l l  
determine i f  the  tasks described i n  Sect ion I 1  .B. (1) a re  being accomplished. : 
The poss ib le  redefinement o f  these tasks w i l l  take p lace a t  t h a t  time. 
A second eva luat ion  w i l l  be scheduled f o r  t h e  purpose o f  determining t h e  
f u t u r e  course o f  t he  reg iona l  f a c i l i t y .  Several opt ions, as described i n  
Par t  1V.B.  are  poss ib le  f o r  te rminat ion  o r  f u t u r e  opera t ion  o f  t h e  f a c i l i t y .  
A dec is ion  as t o  the  f u t u r e  course o f  t he  f a c i l i t y  must be made s u f f i c i e n t l y  
e a r l y  t o  e f f e c t  a  sniooth t r a n s i t i o n  i f  changes are  t o  be made by the  end 
o f  t h i s  p r o j e c t  per iod.  The date o f  t he  second eva luat ion  w i l l  be 
e s t ~ h l i s h e d  dur ing  the  f i r s t  evaluat ion.  

The u t i l  i z a t i o n  grants and t r a i n i n g  p r o j e c t s  w i  11 be evaluated separate ly  
and w i l l  a1 so conform w i t h  es tab l  ished procedures. The pr imary purpose 
o f  these evaluat ions w i l l  be t o  assess progress toward accomplishment o f  
ob jec t i ves  and determine i f  any changes are  necessary. 

Evaluat ions are scheduled i n  the  attached PPT network. 
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Notes 
---a 

.United Nations C.omnittee on the Peaceful Uses o f  Outer Space. 
A/AC .105/157 

r i n a l  repo r t s  f o r  nrost o f  thcst l  p r o j e c t s  a re  a v a i l a b l e  i n  TA/OST. 

"12eview o f  Landsa t Renote Serlsing Plans and Proposals f o r  A f r i c a  ." 
I:eport o f  A10 Team, October 30, 1975. A f r i c a  Bureau PHP-substi t u t c .  

l l n i t e d  Nations Conmittee on t h e  Peaceful Uses o f  Outer Space, 
"Implementation Requirements f o r  a Remote Sensing T ra in ing  Faci  1 i t y  
a t  an I n t e r n a t i o n a l  Regional Data Storage and Disseminat ion Centre," 
A/AC.105/138, 14 January 1975. pp. 8-12. 

Team r e p o r t  has n o t  y e t  been p r i n t e d  f o r  d i s t r i b u t i o n  by ECA b u t  a 
p r e l i m i n a r y  d r a f t  may be consul ted i n  TAIOST. Countr ies v i s i t e d  
were E th iop ia ,  Kenya, Tanzania, Za i re ,  Upper Vol t a  and Egypt. See 
a l so  "Minutes o f  t he  F i r s t  and Second Meetings o f  t h e  Governing 
Counci l"  Regional Centre f o r  Services i n  Surveying and Mapping, 
Na i rob i ,  Kenya. 28 J u l y  - 1 August and 19 and 20 December 1975, 
r e s p e c t i v e l y  . 
For r e s u l t s  o f  Landsat 1 and 2 experiments i n  almost a l l  a p p l i c a t i o n  
areas, NASA Landsat Symposium Proceedings. Copies a r e  a v a i l a b l e  i n  
TA/OST . 
Accol-ding t o  the  P ro jec t  Paper e n t i t l e d  "Declmnstration o f  Advanced 
and Space Technology and Appl i c a t i o n s  t o  Development ," a f o l  1 ow-on 
program o f  from $15-25 mi 11 i o n  annua l ly  might  be expected f rom a1 1 
o f  t h e  areas o f  technology represented i n  t h e  demonstration. The 
nlagnitudes o f  t h e  var ious programs o r  p r o j e c t s  w i l l  depend l a r g e l y  
on t h e  response of the coun t r i es  p a r t i c i p a t i n g  i n  t he  demonstration. 
Therefore, no f i r m  f u t u r e  funding es t imate  can be i n d i c a t e d  a t  t h i s  
t ime. 

Argent ina and B r a z i l  have proposed t h a t  remote sensing from space 
should n o t  be undertaken w i t h o u t  permission o f  "sensed" s ta tes .  
U.N. Document A/C.1/1047. France and Russia i n  a somewhat more 
1 i b e r a l  proposal would permi t  remote sensing f rom space b u t  would 
r e s t r i c t  t h e  d i s t r i b u t i o n  o f  data f o r  a g iven count ry  w i t h o u t  
permission of t h a t  country .  U.N. Document A/AC. 105/C .Z/L .99. 

Uni ted  Nations Comnittee on t h e  Peaceful Uses o f  Outer Space, Legal 
Subconunittee, 14 th  Session. A/AC.105/C.Z/SR.233. See statement 
by Ronald Stowe of U.S. Delegat ion, pp. 2-7: 



10. ''An Economic Evaluat ion of  t h e  Z t i l i  t y  of ERTS Data fo r  Developing 
Countries," Vols. I and I 1  by D.S.  Lowe, R.A. Sun~ners and E.J. Greenblat, 
Environmental Research I n s t i t u t e  o f  Michigan under A I D  c o n t r a c t  No. 
CM/ ta-73-38, August 1974. See pp. 93-97 f o r  conclusions. 

11. "The Economic Value o f  Remte Sensing of  Ear th  Resources from Space: 
An ERTS Overview and the Value o f  Con t inu i t y  o f  Service ," Vols. I - X .  
[_CON Incorporated Contract  No. NASN-2590, October 31, 1974. 

"Ear th  Resources Survey Benef i t - -Cost  Study, "Vols. 1-VI. Ea r th  
S ~ t e l  1 i t e  Corporat ion and Booz-A1 1 en Appl i ed Research Corp. 
USGS Contract No. 135-19, November 22,  1974. 

BEST AVAILABLE COPY 



- 
BEST AVAILABLE COPY 

0 



Remte Sensing f o r  ~esdurce Assessment 
Project  Performance Tracking 

REGIONAL FACILITY 

ECA Renwte Sensing M i  ss ion Report received and recomnenda t i o n  
reviewed . 
Project  approved. 
Final  Sclect ion o f  Wast Csuntry and Orgiini zation. 
Lquipment needs determined and equipment ordered. 
Personnel recruitment begins. 
Di rector  onboard. 
Equipment i n  place. 
Country v i s i t s  begin. 
F a c i l i t y  begins operation. 
Consultants v i  s i t  . 
Workshop held. 
F a c i l i t y  f u l l y  operational, s t a f f  onboard, equipment tested 
and functioning, countries v is i ted.  
Linkages f u l l y  developed, users i n  a l l  countr ies o f  region 
iden t i f i ed .  
Trainees selected. 
Consultants v i s i t  and evaluation t o  determine i f  object ives 
being accomplished. 
Second Workshop held. 
Trainees begin overseas t ra in ing.  
Consultants v i s i t .  
Third Wrokshop 
Final  evaluation, fu ture course o f  f a c i l  Sty determined. 
Trainees re turn and ass is t  i n  operating the f a c i l i t y .  
Second Phase Begins. 

UTILIZATION GRANTS 

Pro ject  approved. 
Missions queried on country needs and capabi 1 i t i e s  t o  manage 
grant. Proposals inv i ted.  
Proposals received and evaluated. , 

Awards announced. 
Country. v i s i t s  begin and agreements signed. 
Pro jects  begin. 
FY 1978 awards made. 
Eva1 uation. 
FY 79 and 80 grant a v a i l a b i l i t y  announced and proposals 
inv i ted.  
F ina l  reports on FY 77 grants due. 
Proposal s received and evaluated. 
Awards made. 
Country v i s i t s  made and work i n  progress. 
Final  reports on FY 78 grants due. 
Pro ject  cyc le  continues. 



1 .  7/76 Pro ject  approved. 
2 .  10176 Host c o u ~ \ t r i e s  selected arid p re l  i m i  nary v i s i t s  coapleted. 
3 .  4/77 r i rs tworkshop  held.  03T begins. 
1. 1/78 Tra in ing comp\cted and f i n a l  seminar held.  
5 .  3/78 F ina l  repor t  due. 

Note: A second t r a i n i n g  p ro jec t  w i th  s i m i l a r  charac te r i s t i cs  w i l l  
colanence approxin~ately s i x  n~onths a f t e r  the f i r s t  p ro jec t .  
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- Grants Program f o r  U t i l i z a t i o n  of Earth Resources Technology 
S a t e l l i t e  (ERTS) Data 

SER 
A S T 4  To encourage and support  LDC u t i l i z a t i o n  of ERTS d a t a  f o r  development 1 

purpoeee, t he  Of f i ce  of Science and Technology is i n i t i a t i n g  a competi t ive 
L C  small g r a n t s  program t o  b e  a d d n i s t e r e d  by t h e  Environmental Research 
G f F L D l  T n e t i t u t e  of Michigan (ERIM) a s s i s t e d  by Sygtem Planning Corporation (SPC). ' 

G C A x  I b  The progrem w i l l  provide modest g ran t  funds and l imi t ed  t echn ica l  a s s i s t a n c e  
GCSA t o  achieve g r e a t e r  develop.rnt payoff from i n v e s t i g a t i o n s  based on the use 

uf ERTS d a t a  i n  one or more of the  fol lowing f i e l d s :  a g r i c u l t u r e ,  range 
m n a g e m n t ,  vater resources ,  f o r e s t r y ,  land use, r u r a l  and r eg iona l  develop- 
rxn t  , environmental p ro tec t ion ,  car tography,  geology and marine resources.  

LA 281 Deta i l e  of t he  g ran t  program a r e  provided i n  t h e  a t tached announcement. , 
D f l  I 
ENGR 1 
BSAR ; 
b ! 
I N T  ! 

2 .  H i s ~ ~ i o n e  are r e q u a ~ t e d  t o  d i e t r i b u t e  t h e  announcement t o  one o r  more 
reeource agencies  o r  organiza t ione  which may be i n t e r e e t e d  i n  p a r t i c i p a t i n g  
i n  t h i s  program. I n  view of l i m i t e d  funding of t h e  p ropam it is suggevted 
t h a t  no more than two propoeale be submitted by a s i n g l e  country as only  
one grant w i l l  be awarded to a country. I n  p a r a l l e l ,  ERIM w i l l  d i s t r i b u t e  
t h i s  announcement " i r e c t l y  t o  LDC p r i n c i p a l  i n v e s t i g a t o r s  involved i n  
ERTS-1 o r  ERTS-B i n v e s t i g a t i o n s  wi th  the  National  Aeronautics and Space 
Administrat ion t o  adv i se  them of the  ex i s t ence  of t h i s  competi t ive grant  
program. 

To f a c i l i t a t e  scheduling,  p o t e n t i a l  i n v e s t i g a t o r s  are reqgested t o  cable  I :.brief desc r ip t ion  of  t h e i r  g ran t  proposal t o  ERIM on o r  before  November 15,  
I , 1974.  Completed proposa ls  are due a t  ERIM January 1, 1975. Se lec t ions  w i l l  
' be made promptly and the  r e s u l t s  made known t o  those  who submitted proposals .  
I 

I Environlnerrtal Rcsearch , Ins t  U t e  of Hichigan 
I 
I P.O. Box 618, Ann ~ r b o r ,  lh igan  48107 . 

Attn.: D. Lowe P A G E  
-- -- 

4 .  PROP approved throu* EY 1976. XKXgg~)IUI(IIINGERSOL!- 1 J - - L 1 , 9 F  
o r r l c t  - - - 

x" . Arnold, TA/OS'! 
--- 

- -  I - -  
1 %  9 0 - 1 1  

- -  ---- ---I-.- -- - -- 
' I +  not q ; ,  . ,, t * I ,  , , ,el PRnNlEG .- .r. 
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A-;\pendis A 
26 September, 1976 

h!?i(lUNCf.:MENT OF r\ CO?iPEl'ITI\T GRtNTS PROC:LUt TO FOSTER RKOhl)ER IlTll,t.::\TION 
OF E4RTIi RESOURCES TECINOLOR Sr\TEI.LITE DATA FOR DEVELOPMENT PURPOSES 

The Agency for I n t e r n a t i o n a l  Development ( A I D )  , through t h e  Technical  
Ass l s tnnce  Ilureilu's Of f i c e  of Sc ience  and Technology (TAIOST), is cs tab-  
l i s h i n g  n sma l l  compet i t ive  g r a n t s  program t o  enab l e  deve lop ing  c o u n t r i e s  
t o  s t r e n g t h e n  t h e i r  e f f o r t s  i n  u t i l i z i n g  d a t a  Erom the  Ear th  Resources 
Technology S a t e l l i t e  (ERTS) i n  s o l v i n g  problems r e l a t e d  t o  resource  dcvel-  
opment and environmental  moni tor ing.  This  program w i l l  be  admin is te red  
f o r  A I D  by t h e  Environmental  Research I n s t i t u t e  of Wchigan  (ERIM), 
P . O .  Box 618, Ann Arbor, Michigan, 48107. ERIM w i l l  be a s s i s t e d  by 
System P l ann ing  Corpora t ion  (SPC). 

Grant Program Goals -- 

' h e  major o b j e c t i v e  of t h i s  compe t i t i ve  g r a n t  program is t o  provide an 
i n c e n t i v e  t o  s e l e c t e d  deve lop ing  c o u n t r i e s  t o  ach ieve  broader  u se  of 
ir iformation de r i ved  from ERTS d a t a  f o r  development purposes .  I n  a d d i t i o n  
t o  g r a n t  funds,  t h e  program w i l l  p rov ide  l i m i t e d  t e c h n i c a l  a s s i s t a n c e  i n  
tlie form of t r a i n i n g ,  c o n s u l t i n g ,  and d a t a  p roce s s ing  t o  be arranged by 
EItIM. Grant p roposa l s  w i l l  b e  awarded t o  suppor t  p r o j e c t s  i n  one o r  more 
of t h e  fo l l owing  a p p l i c a t i o n s :  

- -Agr icu l tu re  
--Range Ilanagement 
--Water Resources 
- -Envi ronmnta l  Honi to r ing  
- -Forest ry  
--Land use 
--Rural and r e g i o n a l  development 
--Cartography 
--Geologic mapping o r  minera l  e x p l o r a t i o n  
--Marine r e sou rce s  

The competit ively-awarded g r a n t s  w i l l  enab l e  t h e  s e l e c t e d  c o u n t r i e s  t o  
t ake  advantage of  t h e  s u b s t a n t i a l  b e n e f i t s  t h a t  can acc rue  from t h e  a p p l i -  
c a t i o n  of ERTS d a t a  i n  t h e  s o l u t i o n  of problems i n  t h e s e  a r e a s .  I n  o r d e r  
t o  encourage t h e  p a r t i c i p a t i o n  of p l anne r s  and d e c i s i o n  makers i n  t h e  
g r a n t  a c t i v i t i e s ,  t h e  r e c e i v i n g  count ry  should  cons ide r  t h e  a n t i c i p a t e d  
impact of  t h e  ERTS-derived i n fo rma t ion  on d e c i s i o n  making and economic 
growth. Technica l  a s s i s t a n c e  o rgan ized  by ERIM w i l l  p rov ide  l i m i t e d  sup- 
p o r t  t o  t h e  r e c i p i e n t  c o u n t r i e s  t o  accomplish such an  a n a l y s i s .  Th is  
a s p e c t  o f  t h e  program is  in t ended  t o  s t i m u l a t e  t h e  manager ia l  s e c t o r s  
t o  seek f u r t h e r  u se s  of  t h e  ERTS-derived in format ion .  



A t v t n l  o f  $100,000 (U.S . )  i s  b e i n g  made a v a i l a b l e  f o r  t h i s  g r an t  program. 
I t  is expected t h a t  approximatelv f i v e  g r a n t s  averaging $20,000 each w i l l  
h e  awarded. Grant proposals  f o r  l a r g e r  o r  smal le r  amounts w i l l  he con-- 
s i t l e rcd ,  hu t  the  t o t a l  smoirnt awarded cannot exceed $100,000. Each awarti 
w l l l  be  supplcmentcd by t echn ica l  a s s i s t a n c e  valued a t  up t o  $10,000 i n  
t l i ~ l  form of consu l t i ng ,  t r a i n i n g ,  and computer p rocess ing .  ERIM w i l l  
aclmtnister the  g r a n t s  and, wi th  a s s i s t a n c e  from SPC, provide t h e  suppltx- 
iuentcary t e c h n i c a l  a s s i s t a n c e  a s  mutual ly  agreed upon a f t e r  t he  award of 
the g r a n t s .  ERIMIAID w i l l  o rganize  a  pane l  t o  review, e v a l u a t e ,  and 
make t h e  f i n a l  s e l e c t i o n  of g r an t  p roposa ls  f o r  award on t h e  b a s i s  of 
c r i t e r i a  l i s t e d  i n  the  fo l lowing  s e c t i o n .  ERIM w i l l  n e g o t i a t e  a  s p e c i f i c  
agreement wi th  t h e  app rop r i a t e  sponsoring agency of t he  s e l e c t e d  proposa ls  
which d e f i n e s  t he  program, schedules ,  budgets ,  and r e p o r t i n g  procedures .  

Af te r  t he  g r a n t s  have been awarded, a  p r o j e c t  monitor w i l l  be ass igned  
t o  each g r a n t .  H i s  r e s p o n s i b i l i t y  w i l l  inc lude  planning d i s c u s s i o n s  wi th  
t h e  g ran t ee ,  developing a  t r a i n i n g  o r  consu l t i ng  program, a r r ang ing  f o r  
conputer p rocess ing  o r  o t h e r  t e c h n i c a l  a s s i s t a n c e ,  and monitor ing t h e  
progress  of t h e  p r o j e c t .  

F r o l e c t  S e l e c t i o n  C r i t e r i a  

Tn hp  e l i g i b l e ,  a p a r t i c i p a t i n g  country must have an ERTS-1 o r  ERTS-B 
program approved by NASA. The proposed g r a n t  a c t i v i t i e s  should ,  however, 
c o n s t i t u t e  new i n i t i a t i v e s  based on ERTS d a t a  u t i l i z a t i o n  and should n o t  
d u p l i c a t e  o r  r ep l ace  experiments  which t h e  c o u n t r i e s  Iiave a l r e a d y  agreed 
to  perform under terms of t h e i r  agreement w i th  NASA. ERTS-B d a t a  may be 
reql l i red f o r  p r o j e c t s  t h a t  involve t h e  obse rva t ion  of continuously-changing 
n a t u r a l  phenomena, f o r  which repea ted  up-to-date coverage must be analyzed.  
Grants  r e q u i r i n g  ERTS-B d a t a  w i l l  be nego t i a t ed  s u b j e c t  t o  s u c c e s s f u l  
launch and ope ra t i on  of t h e  ERTS-B s a t e l l i t e .  

I n  a d d i t i o n  t o  t h i s  requirement ,  t h e  fo l lowing  c r i t e r i a  w i l l  be u t i l i z e d  
i n  a r r i v i n g  a t  t h e  f i n a l  s e l e c t i o n :  

1. Importance of t h e  a p p l i c a t i o n  t o  t h e  p r i o r i t i e s  and needs of 
t he  g r a n t  country.  

2. Assurance t h a t  t h e  ERTS de r ived  informat ion  w i l l  be of va lue  t o  
and used by a  dec i s ion  o r i e n t e d  agency. 

3. Technica l  v a l i d i t y  of  t h e  proposa l  and p r o b a b i l i t y  o f  accomplish- 
men t . 

4. P r o b a b i l i t y  t h a t  t h e  succes s  of t h i s  p r o j e c t  w i l l  l e ad  t o  a  con- 
t i n u i n g  program of u t i l i z a t i o n  of ERTS d a t a  i n  t h e  r e c i p i e n t  
country.  
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5. Grantee 's  t echn ica l  and nanager ia l  competence t o  implement the  
p ro jec t  o r  n++d t o  develop t h i s  competence wi th in  t h e  country.  

6 .  The con t r ibu t ion  of personnel o r  f i n a n c i a l  resources  by the  
g ran tee ' s  sponsoring i n s  t i t u t i o r i  o r  s a t i s f a c t o r y  j u s t i f i c a t i o n  
f o r  lack  of such support .  

7 .  Assurance t h a t  the grant  i s  - not t o  be used as a s u b s t i t u t e  f o r ,  
o r  as a bas i s  f o r  funding o f ,  e x i s t i n g  EKTS-1 o r  ERTS-B exper i -  
mental program a c t i v i t i e s .  

Y roposal Prepara t ion  - 
TJ f a c i l i t a t e  scheduling and program development, i f  your i n s t i t u t i o n  
p l a n s  t o  submit a grant  proposal ,  p lease  n o t i f y  ERLM, Attn. D .  Lowe, 
by cable before  November 15, 1974 and include a  b r i e f  d e s c r i p t i o n  of 
tile p ro jec t s  proposed. Tinis s tatement  of i n t e n t  should be followed by 
5 copies of the completed proposal due a t  E R I M  on o r  before  January 1, 
1975.  Se lec t ion  of proposals  f o r  grant  awards w i l l  be cople ted  promptly. 
For your planning purposes, i t  i s  a n t i c i p a t e d  t h a t  n e g o t i a t i o n s  w i l l  be  
completed with grant  r e c i p i e n t s  by February 15, 1975. The s e l e c t i o n  
pane l ' s  comments w i l l  b e  t r a n s d t t e d  t o  each organiza t ion  t h a t  submits 
a proposal whether o r  not  t h a t  proposal  r e s u l t s  i n  grant  award. 

To increase  the opportuni ty t o  rece ive  a research g ran t ,  a country m y  
wish LO propose more than one p r o j e c t .  However, submission of more tlltin 
two proposals from a s i n g l e  country would probably not be warranted as 
nnly one grant  w i l l  be awarded t o  a  country. 

The proposal should provide the  fol lowing information: 

Object ive of t he  p ro jec t .  Describe t h e  problems of resource  inven- 
tory  and management o r  environmental p ro tec t ion  you propose t o  analyze,  
and a l t e r n a t i v e  dec i s ions  o r  a c t i o n s  t h a t  may be based on the  u t i l i z a t i o n  
of information der ived  from ERTS da ta .  

Technical approach. This  should inc lude  an a n a l y s i s  of t h e  types  
of i n f o r m t i o n  t o  be  obtained from ERTS and o t h e r  sources ,  and genera l  
procedures f o r  process ing  and analyzing ERTS da ta .  Requirements f o r  
ERTS da ta  should spec i fy  geographic a rea  t o  be covered, coverage d a t e s ,  
and type of ERTS d a t a  products  needed. I t  i s  expected t h a t  ERTS-1 da ta  
cu r ren t ly  a v a i l a b l e  i n  t h e  grantee  country w i l l  be  used f o r  t h i s  p ro jec t .  
I f  these d a t a  a r e  not  s u f f i c i e n t ,  a d d i t i o n a l  d a t a  may be ordered  From the 
EROS Data Center ,  Sioux F a l l s ,  S.D. 57198. A current  p r i c e  l i s t  is 
tbnc.Losetl for  your fnforaration. I'llc I I L > N ~ I I ~ I ~  cos t  of tl1t*3t\ di1t11 s l~ou ld  Ibt* 
Ijorur wl t l ~  111 the prallt budget.  t:uticVltl s o t  Itow tllv rt...rul t ttrg 1111 arm- 
t icl~i w l l l  impact program i n  t l ~ e  c o u n t r y  silould be out l ined .  

BEST AVAILABLE COP" 
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Pr i l i c ipo l  perspnnel t o  be  a s s i gned .  I n d i c a t e  expe r i ence  ~111~1 cur ren t  
r c s p o n s i h i l i t i e s  of p r i n c i p a l  i n v e s t  l g n t o r  :rnd o t h e r  key p e r s o n ~ i ~ ~ l  , ilnd 
,-st lmqte mrm-months of  p a t t i c i p i l t  ion. 

1 temlzed budget trnd t e c t ~ n i c a l  assls t ance .  Au i tcmized budgel lor  - 
tht. expend i t u r e s  t o  be covered by g r an t  funds must be inc luded .  Equip- 
n m t  purcllases no t  s p e c i f i e d  i n  t h e  p roposa l  w i l l  r e q u i r e  s p e c i f i c  approva l  
of the p r o j e c t  moni tor .  Es t imate  t h e  t y p e  and amount of c o n s u l t a t i o n ,  
t r a i n i n g ,  computer p roce s s ing ,  and o t h e r  t e c h n i c a l  a s s i s t a n c e  d e s i r e d  i n  
suppo r t  of your  p r o j e c t .  D i s t i n g u i s h  between t h a t  a s s i s t a n c e  which is  
r equ i r ed  and t h a t  which is h i g h l y  d e s i r a b l e  b u t  n o t  e s s e n t i a l .  

Supplementary e f f o r t .  I n d i c a t e  t h e  amount and k i n d  of  s u p p o r t ,  i f  
any, the  g r a n t  r e c i p i e n t  w i l l  p rov ide  t o  supplement t h e  g r a n t  funds ,  
i n c l u d i n g  bo th  f i n a n c i a l  suppo r t  and pe r sonne l  e f f o r t .  

l 'ro.\ect time schedule .  A l l  p roposa l s  should  h e  f o r  p r o j e c t s  \~h i c l r  
cnn b e  completed and t h e  f i n a l  r e p o r t s  i s s u e d  no l a t e r  t h a n  1 3  months. 
E a r l i e r  complet ion d a t e s  are d e s i r a b l e .  Completed p roposa l s  a r e  due 
on o r  b e f o r e  January  1, 1975 and should  be  s e n t  t o :  

Environmental  Research I n s t i t u t e  o f  Michigan 
P.O. Box 618 
Ann Arbor, Michigan 48107, U.S.A. 
At tn:  M r .  D.  Love 




