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NO1'I,. 'ITAL PRnOJE;CT PROPOSAL 

U'PLICATIOM'S OF RI;I'IcITE SE,',SING TECI .WOhOGlES 

I. SUMIMIRY DESCEZIPTION OF PROTECT 

A. Objectives 

This project is intended to thedaygip framporkfpr:Tqat wil. assist developing countries in action_ Ip.grax sbuilding the manpower facility, and 
institutional base during the 970 to-(a) make sound investment decisionsconcerning tile us of remote sensing tdchniques to accelerate economicment, identify combinations devcolv.(b) those of remote nsing techniques, geor.ap.Iicaarers and economic development objectives that offer the greatest promise,(c) acquire, process, and interpret
sensing data 

remote sensing data, (d) translate remoteinto economica.lly signifacant inforpation, andformation as (e) use ouch ina basis for development programs . mphasis will be giveneva.ua3ng the toeffocti.veness of past remote sensing cyortunities from air-craft and to es.imae ,the value of future opport.un:i.tiessatellites in comparison from aircraft andwith other approaches in solvinDg the follo.ring i.l-J.stratrive typas ,of problems, individually or collect:ively: 

Topograyphic mapping

,itncral and :' J<].o .en.t, .Option,dal 
 ion, end evaluationW[ater reoource eval,.uation inclJ.uding sedimentation, silting, erosion, 
an:c rced buildupGeological struetures as they relate to construction and engineeri.ng
projects

Degradatl;n of regional ecology as a result of economic development.
Classification of soils
Invento.\r of forestry resomccs, and impact of defo.estationSCuL.,.n..y3 of a,:ieulure and other ietatJ.on patterns, 

V....ct of pests, 
dr inculng
 

disease weather, and other natural and

Ian.-wade occurrences

Asseosment of marine resource potential, and coastal processesthat affect maritime traf.fic or coastal urban developmentPlanning and alterinLa urban development, transportation, and 
co.muan ication pattern

"iS projCt should 
the benefit 

also (1) provid useful guidelines in increasingto dcejnlc ping coantrics 
progams 

of existing cooperative remote Sl-singsupportd 'by U.S. aencies such as iASA and DOD and (2)Ebping the assist in1971.US-;Ponsored international syrposi n on earth resourcessatellites announced at the United lations. 



B. Project Components 

The project will be reviewed at the end of Phase 1 to determine
whether an A.I.D. remote sensing project as described in Phases 2 through 9
 
appears feasible in the light of the non-technological factors considered 
 in
Phase 1. If it is decided on the basis of this review to continue the project,
the project will be reviewed again at the end of the first year (Phases 2 - 4)
-to determine whether, in view of the dynamic nature of the technological de
velopments in this field, Phases 5 through 9 as currently described are still
 
sound.
 

Phase I - Describe how the limiting factors - institutions, hiuzan resources, goverrmient policies and attitudes - which have influenced the extent
of utilization of data developed in TAGS natural resources surveys and other
 
A.I.D. programs, will be mitigated sufficiently to yield reasonable prospects

that remote sensing technology would be utilized so as to have 
significant de
velopment impact. Lxplain how these non-technological factors would be ta':en
 
into account in each applicable successive phase of the project;
 

Phase 2 -
Review past .efforts in selected developing countries to
acquire and use information from remote sensors with particular attention ILc

how data acquired from sensing 
has been integrated into economically orient.ed 
activities. 
 Describe the costs involved in these efforts and identify the
 
reasons why such efforts were or were not cost-effective approache- in nl--'_ng 
specific development problems.
 

Phase 3 - Describe the estimated costs and capabilities of sen-ng
technologies like].y to be available during the 1970s that appear relevant t
the problem areas described in 
 Section IV. Identify the key manpower, f-cility.
and institutional requirements for v developing country to be able to make -se
of thcse capabilities. Describe the differences in utilizing these technologies
in the U.S. and in developing countries. 

Phase 1 - Review the methodo].ogies that have been dcveloped in the

United States for relating opportunities for using remote sensing caPabi..L-_s

to solving specific development problems nad for demonstrating under hat
 
conditions 
 remote sensing is a cost--effective approach to solving !uch .&:i,;-.

Develop a modified methodology suitable 
for solving such problems in the de
veloping countries.
 

Phase 5 - Implementation of Phases 5 and 6 will be contin-ent i;,-=
information obtained in the preceding phases. If the results indicate the 'esir
ability of one or more pilot operations, a plan will be devoloped based uc-.
methodologies formulated in Phase L . Pilot operations might include the us of

advanced sensors in conjunction with a regional survey which had alreadyr 
 be=n
scheduled. The objects would be to determine the incremental value of infr.a
tion obtained through the use of advanced sensors; estimate the costs an6 ray
offs from such applications; and evaluate the development programs necessar- to
translate promising sensor data into economically beneficial results. The cost

,estimate for a pilot project is based upon the assumptions of a 3000 sq'are -ile
 
survey area, data acquisition costs of about $5 per square mile, and data analy
sis costs of approxinately $25 
 per square mile. These costs are approxi.ately

those incurred by the U.S. Geological Survey and the OAS 
 in certain analogous
activities. 
A more precise estimate will 'be one result of the studies carr-ed 
out in phases 1-1.
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Phase 6 - Evaluate the effectiveness of the methodology as applied
in Phase 5 in terms of its general applicability in country-specific arid region
specific situations. 

Pliase ?- Determine those developing countries and regions where
application of remote sensing techno-.ogy appears to have the potential to

provide a significant impetus to economic development.
 

Phase 8 - Develop the frameoork for an action program that will

assist developing countries in 
 building the manpower, facility, and institutional 
base to achieve the objectives cited above. Consideration will be given to
 
training programs, national and regional facility and equipment requirements,

data standardization requirements, international coordination of national data

requirements, development of institutional 
arrangements to coordinate user re
quirements with data collection opportunities, and other key clements of an
 
overall economically viable system.
 

Phase 9 - Develop and implement specialized training programs to
 
prepare specialists from developing countries to use from sateldata available 

lite a-d aircraft programs.
 

C. Justification, 

The potential application of recent advances in sensor technology to
solving development problems has been indicated in photographic and other kinds
 
of data about earth resources obtained from satellite program (e.g., Apol.lo,

Gcxnini), high flying aircraft (e.g., ]1GS program), and specific A.I.D. develop
ment progras (e.g., Liberia magnetome ter survey. Colombia radar survey). Numer
ous stu6ies and papers concering the potential of earth resources sateuli.ies have
bcen prepared and Brazil and Mexico, in cooperation with NASA, have "unched pro
grams to assesz the future of this satellite technology. However, none of those 
,efforts have becn cast in a sufficiently broad system approach directed to relat
ing t..chrnological opportuities Lconovpayoff in developingto ic countries tc 
provide the basis for investment decisions, either by developing countries or by
A. I.D. 

This project ill build on this and other work in field andthe will
be oriented toward answering the tye s of quest-ions posed by economic pl.armers
and fiance officials -,hen considering payoff from investment of scarce re
sources in a new technology. While the timetable for the development of the 
technolor may be somewhat uncertain, potential capabilities are reasonably well
understood and therefore primary attcontion -ill be devoted to developing a 
better understanding of the use of t.he technology. 

D. Life of Project Costs 

It is anticipated that the broad researvoir of expertise of several
 
U.S. Goverrnert agencies wil.l be utilized in this effort, particularly in
shaping and guiding the effort. Coiplete filiarity with the extensive liter
ature in the field is assumed, thus -Oiiimizing the necessity for studies ori
ented toward the technology of sensing. Finally, the pilot county and pi.ot
region selected for Phase 5 are expected to provide co i itig experts who
-would contribute local expertise to the effort, 



FY 71 - 2-3 consultants (for Phases l-4); $20,000 for selected
 
meetings, symposia, and other activities of particular 
Interest 

FY 72 - 2-3 consultants; $100,000 (for Phases 5-6) 

FY 73 - 2-3 consultants; $100000 (for Phases 7-8); $100000
 
(Phase 9)
 

These costs are in addition to costs incurred in country programsto support training and other related activities. 

II. 	 PAST EFFORTS IN R4OTE SENSING
 

For a number of years there have been 
 limited and sporadic efforts to useremote sensors mounted on aircraft for development purposes in the developing 	countries. The most extensive effort has been that activity of thelAGS to assist Latin American countries produce topographic maps. The othermajor activity in this field has been the involvement of the U.S. Geological
Survey in A.I.D. and UN programs in many coutries in an effort to 
strengthenthe capabilities of these countries in geological mapping. &amples of otherremote sensing efforts include soil classification in Korea, mineral surveys
:in India, and fresh water investigations in the Middle East.
 

Most attention has been directed 
 to the use of black and white photography. In recent years there have been some attempts to introduce other
techniques including magnetometers, radar, and scintillometers and, of
 
course, color and infrared film.
 

The 	 results of past efforts i resource inapping have been very spotty.Elaborate maps of large ofareas Central America have been lying unused forseveral years. On the other hand, new geological maps of Colombia are providing the basis for accelerated mineral development. Magnetorneter surveysof Liberia resulted in a variety of mineral leasing arrangements while overflights of forestry resources in several areas have had little impact. '.ithregard to the institution building aspects of these progrrns, the resultshave 	been similarly inconsistent. Venezuela has a substantial cartographiccapability, for example, while the India Geological Survey is very, very
weak, i/ 

1/ 	The following references describe in detail the extent of past remotesensing activities in Latin America:
 
Natural Resource Information forEconomic Development, Orris C.
Herfindahl, John 	Hopkins Press, 1969Annotated Index of Aerial. Photographic Coverage andMapping of
 
Toorphy and Natural lsources, Organization of American States,
1965 



III. TIHE ADTr1 OF TIE SATETLIT 

The possibility of an earth resources smte.Llite within several years 

-has direct;ed considerable ihternational attention on the potential of remote 
classical techniques of resource assessment.sensing in leap frogging the 

There are retany potent:ia., advantages in surveying the eiltire earth or 

major parts of it by mens of sensors on orbi'ting satellite systems. For 

sizable areas vritbin the field of view of the sensor, spacecraft coverI.ge 
and thereby eases the problems of creating and interpretingis synoptic 

large-sc le mosaic photographs. With orbital--based sending, global coverage 

can be obtained by a sin.le set of calibrated instruments thereby ma,,king 
globally. Moreover, advantages result froameasurements w.rhich are comparable 


the precise re.a.rity of spacecraft motion and from the lack of vibration.
 

In suin, the advantages offered by remote sensing from space are recognized as:
 

Synoptic pictures from izJ.,c area_ 

of near.-Jrt.-tire 'inormationAclisitien 
changing phenomenaRepeated coverage to record 

Reduced data acqui sition time 
Uni form.. 1eCasurCm.,icn'-,; s 

euci problcms of assemblingWi-de-area dovere, the 
broadc.-scale osaia f 

of a bcya:n practica, ran...e. for aircraft 
large on-.site support requirementsGlobl. 5urvoy withoui.t\ 

Sub,.nti.. reduction in costs fbr large..scale cover<.ge 

benef'itr have been identi,.fied,]Many economiC, Cu.turaL and .ientific 
earth' s resources from space.hich 	poeti&Lly can a.ccrue :fr-om survey of 

In a fu-tur'e olpe?rational time fanc beyond the cu'reni; 3 'W phase, benefits 

may accrue uiAtely o, ai.o:g t following i of' activities: 

Agr-iculture andt Fotes-- rY 
Increased crop yield 

and 	plant diseaseRapid detection of tree
of timber, qoc.tic, and snowline interfaces.ater,Better n 

for better ,rater man.,ement 
Faster crop to jene.sfuture yieldsftiedict 
Sharper defi.niti of' s brush, and timberline interfaces 

for 	13cte ran e a',ageinnt 
tree count, andBetter definition of vegetation density, 

oWop spCieC,- foCrprutonmaeilt 

]ore accurate definition of irrigation requirements 

Geo 	 raphy 
Data for bettor pJ.arming of land usc 
Fater popm1:a'-ion density and location assessment 
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l.sterconstruction Of. topoLiUil ijs 
Better definition of transportation system densities 
-Increased knowledge of plant cove]r and soils composition 
More reliable thematic mapping 
Aid in location of fut,retransportation systems 

.More accurate evaluation of energy and heat balance of 
cities-and determination of ho-. these affect climatology 
of the city 

Geoiogy and Mineral Resources 
*Better dcfinition of major geologic structur-s and topographic 

elements 
Timely knowledge of soil compaction, slope stability, and 

geotherrr.al anonalic s 
More continuous monitoring of glacier and volcanic activity 
Better earthquake' prediction, vwaning, and lo'cation 
Aid to data on internal magnetism, metallogenic provinces, 

and 	gr"avity gradients 
ofInfox'inati.on wlhich can assist in more rapid location ore 

deposits and potential oil bearing stractures 

lydrology and Water Resou ces 
More accurate location of' ground .ater discharge 
Rapid detection of water po:I..ution 
Accu.ate detection of effluenec of' major rivers 
Bettcr .easur.entof lake ad-10 r..:,,er -' leviels 

Add to data on evapotranspiraticn 
Better assessmIent of area rainfall and snow levels 
Fastcr prediction of flood .arr iigs 

Bette: asses--;'ment of' urosion clarage due to river and J'V flo-w 
More rapid evaluation of sea water intrisions into river 

cbancls and delta regions 

Oceanography and .arine Resources 
M4ore rapid location of better ocean transportation shipping 

routes 
More effective fish production due to more reliable,.fish .ocation 

More accurate ch:trting of: sea state and wave profiles 
Better location of river current systems and tidal variations 
Faster mea-rementS of' se.. level and sea slope 
Better location of ice fields for: iceberg warnings and sea 

ice predictions 
Map shoa-vls and ccastlal regions .'nore accurately and provide 

revised miaps when changes occur 
Increcised knowledge of cold region thermal structures 

In addition, scientific information from eart-h resources flights will 
ccrtairly contribute to such related sciences vs geophyssics, geodesy__and 
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-Ineeorology.t r w r -- ne ceve.I.opment ol" recreationalsm--.f"h areas,- I batter utililxti6fi oq"
traw.,po.tion routes, and faster assessment of the: popilation distribution 
ar- a-so st-rong potential. benefits. Finally, the techniques employed on 
Earth Resources l.atellites may be directly extrapolated to the equipment a-, 
techniques needed to survey the planets. 

IV. ALTER11ATIXE S T, }RTEGIES 

A. Strategy 3.- Continue as in the Past 

A continuation of the past approach of f'agmuented, uncoordinated 
efforts underta-kon on an ad hoc basis would probably resl't in unnecess-a-,, 
waste of scarce investment resources, inadequate attention to the comple::itieZ 
of relating technology to increased economic groth, and indirectly to ta:e 
full advange of techn'..?logical opportunities. 

2 -_Accelerated ffortB. Strat;egy 	 E., 

]'Mch of the expertise in this field rests wi.thin the U.S. Go........ :
and a:ce.erated efforts within AID are in order. However; it is perative 
that the cTevelopi',-mt of plans and strateLies in this area also invlcve 
parici'tion_ of t,.he foreign users from the outreoL. Pot only will ilt b)-e 

.naece:-zorv to e- -pose th]iei to the new technologlies and let them plan themelmi 

how. to se 1.1-. but such i.nvolvements will comDlemenL current ,ASA effort:
 
top t.a1 concerns about invasi.on of sovereign privacy.
 

C. Strateay 3.- Study by U.S. Contracter 

U.S. contractors have conducted mnany studies of remote sensing
 
teclno,'.-v and thes,care no.w available. U.S. contractors do not have the
 

to ....nnf.!. involve the broad spectrum of foreign ua.rtiC
 
antic 	 pate- in thi.- study effor]t which is designed to relate past technicl.1 
studies to speci.fic developiDent problems. 

D. Str ate.;y 1 - Study and Plann.n, Effort Involving Foreign cs::rs 

The OAB provides a convenient mechanism for involving direct 
foreign rarticipat,Lion, including j)articipants from developing areas othez 
than...t..in Ame-rica .so can 'made with OAS ta.p.ygl arrangements be the for 
the e:perItise of U.S. Government agencies arnd engaging US, experts in the 
study ':-d planning effort. 

V. PROJECT IPLJY,4,TAT.EON 

b.LoWing a Deeeber 15, 1969, briefing by NASA on the potential of 
earth resources survey technology,, the AID Interbureau Co.mittLee on Science 
and Tc1:_oy recommended thtat (a) AID become active.y inrolved .n this 



field, (b) a circular airgram be prepared alerting A.I.D. Missions to this 
emerging technology, including*the 1971 conference, and (c) exploration 
begin of specific steps that A.I.D. could take to assist developing coun
tries in preparing to use this technology. On April 28, 1970, the A.I.D. 
Interbureau Committee on Science and Technology heard additional briefin.gs 
by the Geological 10urvey and generally concurred in moving forward with the
 
project. 

On April 29, 1970, the NASA-;ijo1i.?vured interagency Committee on Inter
national Aspects of the Earth Resources Survey Program reviewed the project 
and suggested minor changes which have been made. Through the Department of 
State, this project is being closely coordinated with the activities on 
international collaboration in the use of satellites being conducted under 
NSSM 72.
 

Assuming FY 71 funds are available for Phases 1-4, steps wrill be taken 
in July 1970 to launch the project. Latin America has been tentatively
 
identified as the most promising geographical area in which the pilot cc-zntry 
and pilot region should be selected during Phase 5. It is envisaged that 
through the OAS, specialists from these countries can easily participate in 
the project from the outset although the core resource group for the profect 
would be specialists from U.S. organizations. The OAS General Secretariat 
has already identified thi.s type of effort as being ox priority interest to 
the OAS and is prepared to move rapidly to implement the project. Also, the 
experience of A.I.D. in remote sensing in Latin urcrlca, including support 
of lTAGS activities, will be integrated into the project. Since all of the 
results of the effort are ijntended to have bread world ide applicability, 
steps w.ill be taken to ensure that specialists from other developing areas 
will also have an opportunity to keep abreast of the project. 

The enclosed interagency memorandum describes the efforts being made to 
strengthen OAS capabilities. This project activity -. ll be linked direc-ly 
to the OAS activity since the same consultants will serve both OAS and Z/OST. 

In. view of the innovative nature of this pilot project, and the att-nda.t 
risks, as well as the emphasis on developing and testing a methodology fzr 
worldwide application, central funding is warranted. Close and intensi"'e 
scrutiny of the project by central staff will be essential in view of the 
high technological component of the effort, the multi-agency interest in 
remote sensing, and the worldwide interest in this new technology. 

Enclosure
 



SUBJECT: 'Proposail for an 0OAS Capability in Remote Sensing 

REF M'r.. Pollack's letter of Apri 1 17, 197 

Basic Considerations for an OAS Progr:am 

To be Lica.ningful and iuccessful 0n a long term basis, an OAS remote 

sening program in Latin Amerida must ake a solid contribution to 

ithe developent and application of remote sensing technology. OAS 

involvement: should not be arteificial or contrived; that.is, it should
 

not impose an additional bureaucratic level on the managers, scientists
 

and engineers who would actually be conducting the work, nor should it 

:ompete with existing expertise and ohai'nels of technical communication.I .. •.4 

zather, the OAS effort should be directed towards identifying existing 

remote sensing expertise in Latin,Ame ica and rationalizing it to 

)rovide an efficient Latin American approach to ,he use of the technology. 

lith these considerations in mind, thc f ,l.low.ing suggestions are offered. 

)rPanization I 

It is recommended that the OAS establish a focal point of one or
 

:wo people with technical competence, isupported by the resources of th, 

)AS and advised by an approprin te Standing Committee on Remote-S sing, 

.ndertaken the types of activities indicated below. Lizis understood
 

that, if the OAS could establish such a focal int, AID might be able'
 

to provide it with support by technicalUxperts.) It is further recom

mended.that these proposed activi-L.s bediscussed with representatives 

of the OAS ard other organizations such as PA11O, the PAIGH, and the 

Argentine, Braziliarn and Mexican renole sensing teams in order to involve 

them in the planning effort at an early date. Latin American interests 

in and sut,port for an.OAS E-arth Resources. Program is a sine uia non for 

the successful development of a progr M. 



a. 	 Coordina:ion and Management 

i. As a first order, survey past acti ities in Latin.America to determitne 

the c.tcnt to which use is being mide of already acquired remote 

sensing data and the *r.asons why i is not beihg used more fully. 

2. 	 Survey Latin America to. identify goups with existing remote
 

sensing capabilities.
 

3. 	 WiLh the results of the above surveys in hand, determine how
 

existing capabilities might be mori effectively m6bilized a.s a
 

basis for expanding Latin American remote seising a'ctivities and
 

rellating there activities to institutional development.
 

b. 	Research
 

1. Evaluate the relative priority of Latin. American support 'of the
 

development of remote sensing institutions and technologies.
 

2. 	 Stimulate Latin American universit 1 and government research and
 

action in utilizing the data already available from previous
 

aircraft programs, the Gemini and poilo space prograims, and the
 

Brazilian, Mexican and U.S. NASA supported aircraft programs.
 

3. 	 Investigate the feasibility of establishing a facility or 

facilities to service Latin America~n requests for spacecraft
 

and aircraft data resulting from r4Tlote sensing programs
 

conducted in Latin America. 

4. 	Maintain and circulate a catalog of[ imagery available from
 

•emaote sensing programs conducted iLL Latin America.
 



/ C. Information Services 

I. Develop and maintain a bibliography of remote sensing material in 

Spani sh and Portuguese and dis Iribute it to interested agancies 

in. 	Latin America. 

2. 	 Transl.ate key remote sensing 'd6cuments into Spanish and Portuguese, 

and distribute them in Latin Armerica. 

d. 	Training . 

1. 	 Sponsor and support briefings y remote. sensing experts from 

Brazil, Nexico and the US for .interested countries and agencies 

in Latin America. 

2. 	 Provide scholarships for Latin American students and sDecialists 

for training in remote sensing 

3. 	 Devise and support the development of remote sensing training 

coursQ for selected Latin Ame jican institutions. 

4. 	 Sponsor and support the participation of trainec atin American 

experts from ither countries in the Brazlan, Yexican and US 

remote sensing programs on a.basi -o be mutually agreed. 

e. 	Facilities and Resources
 

1. Conduct a review of 'aisting Brazilian, Mexican and US remote 

sensing test sites for broad irlterest and applicability throughout 

the hemisphere. , 

2. 	 Work with fie countries which have established remote sensing
 

programs to see if test
future sites can be selected wt
 

hemispheric and not just natioral applicationsin mind.
 

3. Investigate the feasibility of multilatera funding for the
 
acquisition -of expensive aircr ,-tcrmote sensing systeiu s. such
 

as 	a radar and a scanner. 



- The above actions should bo keyed to the developmei't of remote sensing
.1*.. 

aircraft programs, with spicecraft data to be pha'ecd in. iis and when it 

becomes available.




