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NOU-CAPTTAL PROJECT PROPOSAT,

APPLICATIONS OF REMOYIE SENSING TECIHNOT.0GIES

L. SUMMARY DESCRIPTION OF PROJECT
A, Qggectives

Tais project is intended to develop the framengkmﬁg; action programs
JGhat will ossist developing countries in building the manpover, facility, and
institutional base during the 19705 to (a) make sound investment decisions
concerning the use of romote sensing tcéchniques to accelerate ceonomic develos.
ment, (b) identify those combinations of remote sensing techniques, geographical
aress and economic development objectives that off'er the geeatest promise,
(c) 2cquire, process, and interpret remote sensing dota, (d) translate remobe
sensing data into economically significunt inforration, and (e) use such ine
formation a5 a bLasis for development progrems., Brphasis will be given to "
evalucting the effectivensss of past remote sensing opportunities from air- A,
craft end to estimste the value of Tuture opportunities from aireraflt and ,4éﬂldé?
sateliites in comparison wilh other approaches in solving the followring il“‘é&iMZ%w'
Justrative types of problems, individually or collectively: / o, 7

Topographic mapping :

Mincral ond fuel, location, Aelireation, end evalusticon _

Waler rosource evoluation including sedimentation, silting, erosion,
agunic weed build up . .

Geological structures as they relate to construction and engineering
projects : ,

Degradotion of vegionel ecology &8 a result of economic developnent -

Classification of soils

Inventory of forestry resowrces and Zmpact of deforesiution

Scruting ol egriculture and othor vegetation palbtems, including

© dmpoct of pests, diseases, weather, and other natucal andg
man-inade occeurrcices

Asseosma: Tomsrine resonreo potential, and coastal processes
that eflfect moritime trafTic or coastal urban development

Plannines and eltering urban development, Lransportation, ang
comnanication patterns

is project showldd also (1) vrovide useful guidelines in increosing
the benefit to developing comiries of existing cooperative womste sensing
Progrzns supported by U.S. agencies such as WASA znd DOD ang (2) assist in
shaping the. 19731 US-sponsored international symposiwm on earth resources’
satellites ermounced ot the United Watioms.




B. Project Components

The project will be reviewed at the end of Phase 1 to determine
whethor an A.I.D. remote sensing project as described in Phases 2 through $
appears feasible in the light of the non-technological factors considered in
Phase'l. If it is decided on the basis of this roview to continue the project,
the project will be reviewed again at the end of the first year (Phases 2 - k)
.Yo 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 1 - Describe how the limiting factors - institutions, hu-an
resources, government policies and attitudes - which have influenced the exient
of utilization of data developed in TAGS natural resources surveys and othsr
A.I.D. programs, will be mitigated sufficiently to yield reasonable prospects
that remote semsing technology would be utilized so as to have significant de-
velopment impact. Explain how these non-technological factors would be tzien
into account in each applicable successive phase of the project.

Phase 2 - Review past efforts in selected developing countries %o
acquire and use information from remote sensors with particular attention is
how data acquired from sensing has been integrated into economically orientzd
activities. Dsscribe the costs involved in these efforts and identify the
reasons why such efforts were or were not cost-effective approaches in enlsing
specific development problems,

Phase 3 - Describe the estimated costs and capabilities of sensing
technologies likely to be available during the 1970s that appear relevan® is
the preblem areas described in Section IV. Identify the key manpower, fzeility,
and institutional requirements for o developing country to be able to mavre use
of these capabilities. Describe the differences in utilizing these technolzzies
in the U.S. and in developing countries.

Phase lj - Review the methddologies that have been dcveloped in <ne
United States for relating opportunities for using remote sensing cepatiliis

to solving specific development problems and for demonstrating under what
conditions remote sensing is a cost-effective approach to solving cuch prozlems.
Develop a modified methodology suitable for solving such problems in the ce-
veloping countries.

Phase 5 - Implementation of Phases 5 and 6 will be contingent vion
information obtained in the preceding phases. If the results indicate tne Zssir-
ability of one or more pilot operations, a plan will be devcloped based upcr
methodologies formulated in Phase 4. Pilol opsra‘tions might includs the us-z
advanced sensors in conjunction with a regional survey which had alrezsy be:n
scheduled. The objects would be to dstermine the incremental value of inforrma-
tion obtained through the use of advanced sensors; estimate the cests and ray-
offs from such applications; and evaluate the development programs necesszrr to
translate promising sensor data into econcmically beneficial results. The cost
,estimate for a pilot project is baszd upon the assumptions of a 3000 square =ile
survey area, data acquisition costs of about ¢S per square mile, and data znaiy-
sis costs of approximately $25 per square mile. These costs are approximataly
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 carried
out in phases 1-l. : :
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Phase 6 - Evaluate the cffectiveness of the methodology as appligd
in Phase 5 in terms of its general applicability in country-specific and region-
speeific situations. .

Phase 7 - Determine those developing countries and regions where
application of remote sensing technology appears to have the potential to
provide a significant impetus to economic development.

Phase 8 - Develop the framework for an aclion 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
requircments, development of institutional arrangements to coordinate user re-
quirements with date collection opportunities, and other key elements of an
overall econcmically viable system. :

Phase § - Develop and implement specialized training programs to
prepare specialists from developing countries to use data available from satel-
lite and 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 ebovt earth resources cbtained from satellite program (e.g., hpollo,
Gemini), high flying aircraft (e.g., JAGS program), and specific A.I.D. develop-
ment prograns (e.g., Liberia magnetometer survey, GColombia radar suvrvey). Numer-
ous studies and papers concering the poiential ol earth resources satelliles have
been prapared and Brazil and Mexico, in cooperation with NASA, have lsunched pro-
grams to asscos the future of this satellite technology. However, none of thecse
efforts have been cast in a sufficiently broad system approach direcled to relat-
ing tochnolopicaul cpportunitics to cconomic payoff in developing countries to
provide the basis for investment decisions, either by developing countries or by
h.1.D.

This project will build on this and other work in the field and will
be criented towurd answering the t;pes of queslicns posed by cconomic planmers
and finance officials when considering payoflf from investment of scarce re-
sources in a new technology. Vhile the timelabie for the development of the
technology may be somewhat uncertain, potential capabilities are reasonably well
understood and therefore primary attention will be devoted to developing a
better uvnderstanding of the use of the {tzchnology,

D. Life of Project Costs

It is anticipated that the broad rescrvoir of expertise of several
U.S. Goverrmeny agencies will be utilized in this effort, particularly in
shaping and guiding the cffort. Couapleie femiliarity with the extensive liter-
ature in the field is assumed, thus minimizing the necessity for studics ori-
ented toward the lechnology of sensing. Iinally, the pilot country and_pilod
region selected for Phase 5 are expccted to provide coopérating experts who
would contribute local expertise to the e¢ffort.
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FY 71 - 2-3 consultants (for Phases 1-4); $20,000 for selected
meatings, symposia, and other aclivities of particular
Interest

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

FY 73 - 2-3 consultants; $100,000 (for Phases 7-8); $100,000
(Phase 9)

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

II. PAST EFFORTS IN REMOTE SENSING

For a number of years there have been limited and sporadic efforts to use
remote sensors mounted on aircraft for development purposes in the develop-
ing countries, The most extensive effort has been that activity of the
IAGS to assist Latin American countries produce topographic maps. The other
major activity in this field has been the involvement of the U.S. Geological
Svrvey in A.I.D. and UN programs in many countries in an effort to strengthen
the capabilitices of these cowntries in geological mapping. Bxamples of other
remote sensing efforts include soil classification in Korea, mineral surveys
in India, and fresh water investigations in the Middle East.

liost attention has been directed to the use of black and white phoiog-
raphy. In recent years there have been some attonpls to introduce other
techniques including magnetometers, radar, and scintillometers and, of
course, color and infrared film. ’

The results of past efforts in resource mapping have been very spotty.
Elaborate maps of large areas of Central America have been Lying unused fer
scveral ycars., On the other hand, new geological maps of Colombia ara pro-
viding the basis for accelerated minecral development. Magnetometer surveys
of Liberia resulted in a variety of mineral leasing arrangements while over-
flights of forestry resources in several areas have had little impact. Witn
regard to the institution building aspccts of these brograns, the results
have been similarly inconsistent. Venezuela has a substantial cartographic
capability, for example, while the India Geological Survey is very, very
weak.

1/ The following references describe in detail the extent of past remcte

~  sensing activities in Latin Amcricas :
Natural Resource Information for Fconomic Development, Orris C.
Herfindahl, John Hopkins Press, 1969 o -
smnotated Index of Aerizl Photopraphic Coverage and Mapping of
Topography and Natural Resources, Organizalion of American States,
1965




III. YTdE ADVENT OF TIE SATELLITE

The possibility of an certh resources sutellite within several years
“has directed considerable internctional atlention on the potential of remote
sensing in leap frogging the classical teclniques of resource assessment.
There are many potentinl edvantages in suvrveying the enhtire earth or
major parts of it by meuns of sensors on orblilting satellite systems. FYor -
sizable areas within the field of view of the sensor, spacecraft coverage
is synoptic and thereby euses the problems of creating and interpreting
large-scule mosaic photographs. With orbital-besed sending, global coverage
cin be obtained by a gingle set of calibrated instruments thereby making
neasurements which are compareble globalily. Moreover, advanlages result from
the precise repulority of spacecraft wmotion and from the lack of vibration.
In sur, the advanlages offered by remote sansing Trom space are recognized as:
Synoptic pictures from sizable ardd
"Acguisition of neor-rosl-time information
Repeated coverage 1o record changing phenomena
Reduced dola acquisition time .
Uniform measurcsents L
Wide-arca voversce, veducing the problems of assembling
broud-scale mosaics _ . _
Coversge ol arcas beyond practical renge for alrgraft
" @lobzl survey without large onwsite swpport requirements

gubstonbinol reduction in costs for large-scale COVersge

Many cconomic, cwliural and seientific benef%tn have been %dcntifi%d,
which polentially con accrue from survey of' carlh's resg?rces Trom bpa;§£°
Tn a Tuture operciional time fiawe, bcyopd Fhe’ﬁEffﬂfﬂ,ﬂQU Ph%i?’ Pene its
may accruc vllbimztely from among thi following Types of activities:

Agriculture end Foresory

Increased crow yiceld

Rapid detection of tree and plant disease o

pebter location of timber, water, and snoviline interfaces
for better water manugement

Faster crop censvs o predict future yiel@s~ . ]

Sharper definiticn of grass, brush, and timberline 1nteyfaces
for Better range managerent

Better definition of vegetation density, tree count, and

oop specica for production monagenent
More eccurate definiticn eof irrigation requircments

CGeoxruphy - .
" pata for betler plamming of lend usc
Faster popuvletion density and lecation Q§$¢§§WQQE.N_
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Bettor dcfnnxtnon of Lransportuilon uy tcm densities

‘Increzsed knowledge of plant cover and soils composition

More reliable thematic mapping

Aid in location of ruLprotranSpovtatLon systems

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

- Geolozy and Mineral Resources

. Better definition of major gcolog¢c struct\r:s and topogrephic

~ elemenbs s

Timely knowledge of soil compactlon, slope stability, and
geothermal anomalics

More contirmous monitoring of pglacier and volcanic activity

Bettcer earthquake prediction, wvarning, and location

Aid to dota on internal m&UDGLL sm, metallogenic provinces,
and gravily gradients

Tnforination vhich cen assist in more rapid localion of ore
dcposits and potential oil bearing structures

Hydro]onr and Wdicr Ponour es
More accuratc localion of ground water discharge
Rapid detection of water poliulion
Accurate deteetion ef elfflucnce of major rivers
Better mecowrement of lake and reservoir levels
Add to data on evapotranspiration
Better assessment of area rainfall and snow levels
Faster prodiction of {lood warnings
Better agsessmont of erosion damage due to river end leke flow
More rapid evaluation of sea water intrusions into river
chamels and delta regions

eanography and Marine Resources

More rapid location of better ocecan transportation shipping
roules

More effective fish production due to more reliable: .
Tfigh locabtion

More accurate churting oft sca state and vave profiles

.Better location of river current systems and tidal variations

Faster measurements of ser level and sea slope

Bettor location of ice Tields for iccberg warnings and sez
ice predictions

Map shools and ccasbal regions . more accurabely and provide
revised maps wihen changes occur

Ineressed kaowledge of cold region theemal structures

Tn addition, scicntilfic information from earih resources flights will
ccr“nlnﬂv COV*rubuue to such related seiences as geophysics, gsodesy and

[ ———
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“meteoroiogy, une development ol recreational areas, béttér utilization ol
transpwrbzl'on routes, and fester assessment of the vopidation distribution
arc also strong poten ia) benefits., Finolly, the techniques employed on
¥arth Resources Satellites may be directly extrapolated to the equipment ani
techn'quns nccdcd {to survey the plancts. .

Iv. ALiERﬂATTVP'"?J'T IS

A, Stratepgy 1 - Continue as in the fast

A continuation of the past approach of fragmented, uncoordinatei
efforts undertaken on an ad hoc basis would probably result in unnecesszzy
weste of scarce invesiment resources, inadequate gtltention to the complexitizz
of relating technology to increased economic growth, and indirectly to izke
full advange of techmplogleal opportunities.,

B. - Stretesy 2 - Accelerated In-hoyee ELTort:

‘ Much of the expertise in this' ficld rests within the U.S.. Goverruent
and cccelerated offorts within AID are in order. However, it is imperative
thot the developiant of plans and strategies in this area . also inveive
particiroticon off the foreign uscrs frou the outset. Not only will it e
necessory to expose thom to the new technolories end let thcm plan themselyez’

how hovﬁ‘ﬁ it, but such dnvolvements will complement current HASA efforts
to oau N pdlpqt~' concerns aboul invacion of sovereipgn privacy

C. Stratesy 3 - Study by U.S. Contractor

U.5. contractors have conducted many studies of remote sensing
technelory and those are now available. U.S. contractors do not have i
capability to meeningflly involve the broad spectrum of foreign »a 1tLCiT;-.
anticipatad in this study effort which is dCuLCH”d to relate past Lebhnwc}
studies to spseific development problems.

L2

D. S8tratecy 4 - Stuay hnd Pla wming Effort Involving ¥oreign Uscrs

The OAS provides a convenient mechanism for involving direcs
foreign participovion, including participants from developing areas other
than_Latin America. Also 'TI“H(GNDHtS can be made with the OAS Tor tepning
the expertise of U.S. Covermment agencies and engaging U.S. experts in u“vo
study end plamuing efforts.

V. PROJECT TMPLEMENTATION

Following a December 15, 1942, briefing by NASA on the potential of .

A a2 IS
earth resources survey technolozy,. the AID Interburean Commitlee on Sciernc
and Yechnology recommended that (a) AID become actively involved. .in thics
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field, (b) a circular airgram be prcparcd 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 preoparing to use this technology. On April 28, 1970, the A.I.D.
Interbureau Committee on Science and Technology heard dddltlonal briefinzs
by the Geological Survey and generally concurred in mov1ng forward with the
project. '

On April 29, 1970, the NASA-sponsored interagerncy Committee on Inter-
national Aspects of the Earth Resources Survey Program reviewed the project
and suggested minor changes which have been made. Through the Departmeni 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-l, steps will be tzken
in July 1970 to launch the project. Latin America has been tentatively
identified as the most promising geographical arca in which the pilot ccuntry
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 outsct although the core resource group for the project
would be p901a]¢stg from U.S. organlvat;ono Thc OAS uene1al %ecretar_au

the 0OAS and is plopalod to nove apwdly to lmrlcment the project. Also, the
experience off A.I.D. in remote sensing in Latin Awcrica, including suppsrit
of TAGS activities, will be integratcd into the project. Since all of ire
resuits of the effort are intended to have bread worldwide applicability,
sleps will 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 effcrts being madz to
strengthen OAS capabilitics.. This project activity will be linked dirsczly
to the OAS activity since the same consultants will serve both OAS and 12/0%57.

In view of the innovative nature of this pilot project, and the atizncan?®
risks, as well as the emphusis on developing and testing a methodology for
worldwide application, central funding is warranted. Close and intensive
scrutiny of the project by central staff will be essential in view of the
high technological component of the effort, the mulii-agency interest in
remote sensing, and the worldwide inlerest in this new technology.

Iinclosure



,. TN CLOSURE
MEMORANDUM
SUBJECT: »roposal for an 0AS Capnbiliﬂy in Remote Sensing
REF  : Mr. Pollack's letter of Apsil 17, 1970

Basic Considerations for an 0AS Proprim

- To be meaningiul and fuccéssful an a long term basis, an OAS remote

-

sensing program in Latin America must'mnke‘a solid contxribution to

the development and application of rxemoteé sensing technology. OAS
involvement should not be artificial or contrived; that.is, it should
’ [ . * L )

- rot imposec an additional bureaucratic {level on the managers, scientists

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

sompete with existing experti'se and channels of- technical commuaication,

&

lather; the 0AS effort should be directed towards identiinng existing

remote sensing expertise in Latin AmeJica and rationalizing it to

rovide an efficient Latin American appfoach to the use of the technology.
Jiﬁh these considerations in mind, th% fellowing guggestions aré offered.
25Q&nizatio§'

It.is recommended that the 0AS e%tablish'a focal'pgint of oﬁg or
-vio people with technical competence,;supporﬁed by the resources of th
)AS and adwised by an appropriate Standing Committee on‘Remote,Scﬁiﬂﬂi
Jhderéaken the types of accivihics indicated below. _(IT is understood

fnt, AID might be able’

that, if the 0AS could establish suchja focal

to provide it with support by technical-€xperts.) It is further recom-
mended  that these proposed act{xitfgs.be,discussed with representatives

' .
of the 0AS and other orggniﬁZtions such as PAHO, the PAIGH, and the

» -/- s s . ’ . 0]
Argentine, Brazilian and Mexican remote scensing teams in order to involve

them in the planning effo;t at an eariy date.‘.Lagin American interests

1 - e v 0 St
T T * .
fn and support for an OAS Zarth Resources Program is a sine qua non for

the successful development of a progrﬁm.



a. Coordination and Monagement

1. As a first order, survey past activitics"inALatin.America to determine

the e:tent to which use is being miide of already acquired remote

'sensing data and the reasons why il is not being used more fully.

2. Survey Latin Amcrica“tonideutify g:oups‘with existing remote
sensing capabilities.

3. With the results of the above survéys in hand, determine how

existing capabilitieé.might be more effectively mobilized as a

basis for expanding Latin Americanlremote sensing activities and

“ . 0

relating there activities to institutional development.
b. Research

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

P

“development of remote sensing institutions and technologies.
-2, Stimulate Latin American univcrsitj and government research and

action in utilizing the data alreaqy'available from previous

1

aircraft programs, the Gemini andixﬁsilo space pfogréms, and the

Brazilian, Mexican and U,S. NASA supported aircraft programs.
3. Investigate the feasibility of establishing a facility or

facilities to .service Latin American requests for spacecraft

and aircraft data resulting from repote sensing programs
conducted in Latin America.
4, Maintain and circulate a catalog of| imagery available from

remote sensing programs conducted ig Latin America,



/ e. Information Scrvices

1'

Develop and maintain a bibl ioglaphy of remote senoing maLcrxal in

Spanish and Portuguese and dlsillbutc it to intcxcchd a&anc1es

-in, Latin America. '

2. Translate key remote sensing”ddcumentsfinto Spanish and Portuguese,

d. Training

1.

‘Sponsor and Support briefings

- for training in remote sensing.
A

and distribute them in Latin America.

y remote sensing experts from

Brazil, Mexico and the US for.%nterested'countries and agencics

\

in Latin America.

Provide scholarships for Latin|Americdn students and specialists

3. Devise and support the devcloﬁment of remote sensing training

4.

e, Facilities and Resources

-Temote sensing programs on aﬁb%si

courses for selected Latin Amexican institutions.

Sponsor and support the participation of tiiiﬁgd/Latin American

experts from other countries in the Brazidian, Nerlran and US

0 be mutually agreed.

1.

Conduct & review of existing Brazilian, Mexican and US remote

sensing test sites for broad iqterest and applicability throughout
T
i R

Worlk with the counLrlcs which have establlshed remote sensing

programs to see if future test |sites can be seléiiii/zigh’,,,

hemispheric and not just national appllcaf;ffi/;n nind.

Investigate the feasibility-of multilatexd fundlno for the

the hemisphere.

acquis 1t10n -of evwowavc alreraft4 motc seno1nn systems, such

as a radar and a scanncr.



 The above actions should bo lkeyed to the development of remote sensing
: ’ ’ . | .
. . R , i {
aireraft programs, with spacecraft data to be phased in 4s and when it
. A - ) IR i ! :

becomes available.





