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ADDENDUM TO PROP - MU94M1E
 
SENSING CENSUS PROJECT
 

1. Add sentence item 7, top page 6, to read, "If this evaluation 
indicates promise in developing new techniques, and if the co­
operating countries continue to support the project, the course 
of action for the fourth and fifth years will be undertaken." 

2. Page 11 states that all 3 countries do not need to partici­
pate to demonstrate applicability of the techniqueE. Our 
expectation at this time isthat three countries in different 
environmental settings and patterns of human settlement will 
participate in the project. Should only one country participate
in the project, extrapolation of project results may be limited 
to similar environmental settings. At a minimum itisdesirable
 
to include both arid land and semi-tropical/tropical environments. 

3. NASA has announced (February 1973) that the launiih of ERTS B 
will be postponed until 1976. However, NASA scientists now believe 
ERTS 1 will contirue to operate satisfactorily beyond its design
life of one year. Therefore, proposals for participation in ERTS B 
will be considered as augmentation of the ERTS 1 project. ERTS 1 
imagery would thus be utilized for this project. 

4. The funding totals in column B of the PROP face sheet reflect 
three components: the funds to be transferred under project 
agreements (PROAGS) with cooperating countries; the funds identi­
fied in column F reflecting evaluation costs; and the funds 
identified incolumn G reflecting costs associated with PASA
 
arrangements with the Bureau of Census which will sei-ve as inter­
mediary for the project. The breakdown of funds for cooperating
countries will be negotiated and specified in project agreements;
the breakdown of PASA funds for the Bureau of Census will be 
specified in the PIO/T.
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cica! Framework
 

Narrative 
 , O bjecti ':-':.,V .-.i'i')!e 1 ica:ors -. -- - . -- - : , -
i~~i~?3S~~: 32 End of Pruu*c SL:uzi: 3 z-:A .est the usufulnessZ": satellite remote .. . .In participating countries: 
 a. LDC institutions can generate useful
-nsing imagery (ERTS) in planning -nd a. insLituticnal caabilities estab-
 censqs related infcraation from ERTS imagery;
LtM' menting census and related statisti- lished for interpreting reLore sensing 
 b. ERTS im:agery will be competitive with
1. )rograms in Brazil, Afghanistan and 
 imagery in terms of census objectives; 
 some sources of census information.
chiopia or alternative countries. 
 . b. cost/benefit relationships estab­

lished for use of remote sensing imagery B4_Popriss !3dLze:

in census programs; and
 c. government comaitment to 
continue Investigations by Wray. and others suggest
use of remote sensing imagery in national assumptions are reasonable.
 census programs, if benefits warrant.
 

OUTPUTS: 
 CZ Output Indicators:. 
 C3--..- .- .. :.i., *.Kr. .Itt each of the countries: 
 a. Areal delineations for 
 a. iRTS ' is launched and operates
a. -'.)
s for census operations, 
 census - taking. 
 Isatisfictorily.
b. E-mpirical relationships
b.Y : alnd uranitiadevelopmn ral- b. Empirical models can be estab­gri.:-.'tur 2and urban development; ani for relating land
use to population distribution and lished hetwovn landE TS ase and population using
ir'iiery in connection with ground survey
c.. - aluation of new technological densities in rural and urban areas.
apatA ties for detecting significant c. Cost/benefit studies related to use 
 1:,t'"1circuilated for Bureau clearance.
hanges in rural and urban population. f remote sensing in terms of cenus Proj

1eing considered by governments of Bra.il,
 

.'I-PTS- " 
 -............. bJectives.
a1-]UTS Aas .\fghanistan, Ethiopia. BUCEN has agreed to sea EjTSimagery provided by NASA as re- intermediary. TA/OST will provide project
uested by proposals submitted by GOB, IEG hionitor. 
 Expect Mission and LDC concurrence
 .or. l'idn
'GA.
1 U1 A. Relation to Ce.tegory S.atcraent:Training about 15 participants from 
 This project will investigate the usefulness of new means
.DC institutions and fijian'cial and equip- for acquisition
of important demographic data in developing countries which, if successful,
ent support for LDC institutions (INPE, 
 will contribute to more effective national planning and development.

DGE, CSO, ACI, 14G1).

c. Project management, coordination,


*nd technical and training advice by BUCEN 
 B. Supplementary Rationale:
d. LDC institutional support for projec 
 N
:tivities. None
 



PROP - RE-OTE SENSING CFUSUS PROJECT
 

A. Statezent of The Goal 

1. The g.al 

The goal of this 5-year experimental project is tc contribute
improving the availability of census and related statistical data 

to 
in 

developing countries for decision-making related to rational plpnning.
The population in many countries is increasing in number faster than
schools can be built to educate their youth, faster than hospitals can
be built to serve health needs of their people, faster than the econcmy 
can be developed to provide jobs for their workers, and faster than
 
the goverrnents can meet the social and economic needs of the people.

An essential element for national planning related to human needs is

adequate infor-ation on the size and geographical distribution of 
population and relationships of population to land use. 

In many developing countries current census information, both for

rural areas and expanding urban centers, is inadequate or unavailable 
as a basis for national. planning. In Afghanistan, for example, the 
total population is estimated at about 17 million people, however, the 
uncertainty in this figure is at least 20 iercent. At the same time, 
new technologies are becoming available which may be useful in
 
strengthening census efforts by providing needed technical inputs at
 
lower cost than could be obtained through conventional methods.
 

2. Measurement of goal achievcent
 

The achievement of this goal will be measured by the degree of 
success in demonstrating the feasibility of new techniques for census
 
preparation, implementing and reporting and future use of these tech­
niques as may be feasible in census and related statistical programs
 
in developing countries.
 

3. Assumtions about coal achievement 

An important assumption is that LDC Governments will increasingly
employ least cost techiques if feasible in census operations and use 
census and related statistical data to the extent of their availability
in naticnal, regicnal, and local planning. 

B. Stat..nt of Project?urrcse 

1. The oruDcse 

The purposes of this project are to test the usefulness of satellite
 
remote sensing imagery in preparing for, L-plementing, and repo~tin= 
census operations in developing countries in each geegraphical regicn;
and to develop and 'strengthen the capabilities of existing institutions 
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in these countries to utilize remote sensing in continuingand other statistical programs, Ethiopia, 
census surveys

Afghanistantentatively identified and Brazil areas the countries
conducted. in which the project will beRemote sensing is the term currently usedprocess to describe theof viewing the earth's surface in the electromagneticfrom the atmosphere space. spectruMor As used herein theof earth resource satellite (ERTS) 

term denotes the use 
photography, imagery and multispectral aerialalong with ground truth surveys, simplified data inter­pretation devices, and statistical analysis techniques in census andrelated statistical operations. 
For a description of the ERTS program
see Section E.
 

The project will test the feasibility of:
 
- improving the frames for census operations and graphic presen­tations of results through image mapping;
 

- detecting changes in rural-population by developing land usepopulation relationships; and 

-- detecting changes in urban population by approximating limitsof urbanization and land use.
 
For each of these activities there is an important need in develop­ing countries, which may be met -- at least in part -- through remotesensing applications.
 

First, there is a need for improved frames for census-taking.
.Jegardless of the specific kinds of population data to be collected
or the collection procedure to be used, some kind of frame is needed.
The frame may consist of areas delineated on maps or aerial photographs,
lists of villages, lists of tribes and other population groups,
combination of the or aThe frame serves two statistical purposes. 
 In
a censis, it idt. js the administrative sub-divisions for which
separate data aa 
 oe presented, and is used to define work assign­ments for data co.iectors, so that the country can be covered completely
and without duplic4tion. 

framework for in! 

in a sample su-ey it assists in providing the
*, stages of sample selection.
up-to-date frame wijl In addition, an
be useful for many nonstatistical purposes
related to administrative, economic, and social planning and other
governmental and nongoverr.ental 
activities. 
A =ajor purpose of the
project is to test whether frames for census taking can be delineated
on photozaps prepared from renote sensing imagery and the necessary
techniques for so doing developed.
 

Second, there is a need for more complete infornation on the distri­bution of population in rural areas of developing countries.
with this second objective is Identified
 an experiment to understand better the
relationships between agricultural acreage, the nature of human -settle­ment, and population dersity in rral areas. In view of theagricultural pattekrs .i-n many developing countries, 
nature of 

it is believed such 
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re-a'icnsnips can ce aeve±oped frcm spacecraft imagery and selected 
field (grcund trath) surveys, in which case their value can be assessed 
in enhancing adinistrative census data. 

Third, since cities usually grow faster in population than rural 
areas and generally require more government services, there is ! need
 
for more tiely indications of change in urban poplation. While
 
remote sensing imagery cannot indicate a count of population directly, 
it is believed that it can be utilized to identify areas undergoing
 
urbanization as a benchmark for measuring future urban development. 
Also, it is believed it will be useful in classifying urban land use in 
such a way as to aid in estimating urban population and population change. 

Urban population statistics are frequently lacking or are misleading 
in developing countries owing not only to lack of data, but also to 
non-standardized methods of reporting. For example, under methods
 
employed in some countries, the population of the Washington, D.C.
 
metropolitan area would be reported as the population of the District
 
of Columbia, thus handicapping full use of census data for purposes of
 
business, labor, research and planning organizations, and government 
at all levels. The delineation of boundaries of built-up areas by 
remote sensing would a.d in urban statistical reportLig. 

2. Conditions expected at the end of project 

The principal condition expected at the end of the project is
 
knowledge of a methodology broadly applicable in developing countries
 
for using remote sensing techniques in facilitating census programs
 
and determining the feasibility, cost, and value of the method.
 

Other benefits expected at the end of the project are:
 

1. institutional capabilities strengthened in up to three countries
 
- for the interpretation of remote sensing imagery in terms of 
population and agricultural census objectives; 

2;. determination of costs and benefits of the use of remote
 
sensing imagery in census projects in up to three countries; and
 

3. commitment of governmental authorities to ccntinue use of
 
remote sensing techniques to strengthen national census 
programs if benefits warrant.
 

3. Basic assotions ab:ut achievement of -rn.-:se 

The asstrntions implicit in achieving the principal condition are 
that different kinds of land use can be related to labor. intensity and 
to population density in rural areas by some observable and measurable 
indices; and that satellite imagery beycnd the operaticnal life of -. TS 
A and B, -i.l be made available by the U.S. Gcvernment through follow-on 



earth resources satellite programs to developing countries at no cost,
 
or minipl cost related to processing and reproduction. This will be
 
considered explicitly in the cost benefit analysis.
 

The assumptions implicit in achieving the other conditions mentioned 
above are that the first will be met, the second will indeed show 
benefits favorable to costs, and the third will follow as a logical 
consequenoe of the second. If the value of remote sensing in population
 
and agricultural census projects is demonstrated, the project purocse

will be achieved when one or more of the countries makes co=.itments to
 
integrating remote sensing techniques in national census programs.
 

C. Statement of Project Outputs
 

1. Outnuts and outmut indicators
 

The kinds of outputs expected from this project are trained and 
experienced staff and leadership, and specific products and studies
 
based on remote sensing techniques relevant to census objectives in
 
the selected countries. This would include in each of the countries 
participating, improved frames for census operations and reporting,
statistical data on rural agricultural and urban development, and 
improved capabilities for detecting significant changes in rural and
 
urban population. Specific output indicators and their target com­
pletion date for each year of the project are cited in Table 1. 



TABLE 1. OUTPUT IlDICATORS AD TARET COMLETION DATES FOR FE.
 
M SID CMISUS PROJECT
 

(Note: Specific land areas are preliminarily identified and 
may be modified by mutual agreement) 

FY 1973. First Year 

1. Five-year work breakdohm structure developid by Project Coordinator,U.S. Bureau of the Census, in consultation .ith govern-ant officials inparticipatinZ countries which may include BraL :I, Et.iopia, Afghanistan oralternative countries. Herein, Brazil, Afghanistan and Ethiopia will beidentified as participating countries for convenience in presentation. 

2. Proposals prepared in Ethiopia and Afrhanistan and s'.:br-itted toNASA for participation in the ERTS B satellite axperiment. See attachnent 1

for example. 

FY 1974. Second Year 

1. Image taps prepared from ERTS B and aircraft photography for selectedrural and urban areas of Brazil, Ethiopia and Afghanistan. 

2. Frames for census-taking and reporting prepared from image maps forrural areas of Brazil and Ethiopia.
 

.,) Empirical models developed 
for relating population to various kindsof land use in selected rural areas of Brazil or another country. 

4. Delineation of approximate urban boundaries and broad classificationof land use for urban centers in Brazil, including Sao Paulo, Rio de Janeiro,and Belo Horizonte or another country. 

FY1975. irdYear 

1. Fra es delineated for future census projects in Afghanistan or

another country.
 

2. Eh-irical models for relating population to land use in rural areasin Ethiopia and Afghanistan. 

3. Delineation of baseline urban boun.daries and broad classificastionof land use for urban centers of Ethiopia and Af.hanist;n. 

4. Direct est'iates, if possible, from repetitive ERTS B aey- ofthe migrator- population of Afghanistan. (The size of nor-.nl enca==-ntsmay be at the threshold of resolution of ERTS magery.- If encar.-ents canbe observed and population estimates derived therefrcm, this could 1e varysignificant in plannina census projects in th.is country.) 
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land 
5. E=irical =odels developed and tested for relating population'touse within boundaries of i=:ban centers in Brazil or another country. 
6. Regional workshop in Brazil or another participting combrydisseminate interim results to to census specialists from the region end keyParticipants from other countries.
 

7. Report of mid-term project evaluation.
 

1976.1Y Fourth Year 

1. Report of benefit/cost study of utilizing remote sensing techniques

in census projects in Brazil.
 

2. &pirical-models-for 
detecting sgricant change in rural population
in test areas of Ethiopia and Afghanistan based on land use/population models
developed for the two areas.
 
3. Empirical raodels developed and tested for relating population to land
 

use within boundaries of urban centers of Ethiopia and Afghanistan.
 

FY 19T7. Fifth Year
 

1. Report of benefit/cost studies of utilizing remote sensing techniques

in census studies in Ethiopia and Afghanistan.
 

2. Regional workshops in Ethiopia and Afghanistan to disseminate final
results to census specialists in Africa and Asia, respectively.
 
3. Report of project evaluation study group.
 

2. Basic assuotions about Droduction of outputs
 

Assu:pt'ions i.plicit in achieving the specific outputsare that the goverz.ents of the projectccncerned will cozmit educated -%,n1owerservices and technicaljto the project and share inlogistics; the cost of provid ig facilities andthhe ERTS satellites are latu.ched iatisfatorily and meetper'ornsance e-pectation and imrgery is provided by I&.41;can be de-.Onstrated in developing that feasibility 
-use/population relationships in 

coitries for ermirical rodelIn-g of land 
is a cost effective technique 

rural and urban areas; -nd that remote sensIngfor supporting census projects in these countries. 
D. Stee-ent of Project Dputs 

Inputs for the project will be of several kinds,consultation with the government including tec!nicalofficials in Brazil, Ethiopia and Afghanistan; 
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the traiing of perscLnel from um to three participating cointries; technical 
advisers pro,. ded by the United States; the availability of ZMS ir=gerj and 
suoplezer.ta:-.r aerial photcgraphy, if required; minor instr__entation provided 
by the United States; instra--entation and facilities provided by the other 
governments; and financial support of the goverrents involved. 

Specific inputs and their appropriate timing are cited in Table 2. 

TABLE 2. TUTS AND Tf.M,-.G FOR Z.DTE M1SfII CENSUS PROJECT 

1. A Project Agreement will be negotiated with each country which
 
chooses to participate (up to three); it will designate the specific
 
institution responsible for implementation of the project. See attachment
 
2 for exazple. Contractual agreements by each institution will be developed 
to provide professional and technical services and other supporting activities 
as necessary.
 

a. Training of 3 to 5 geographers, or professionals in statistics, 
cartography, or agronomy with related training, from each comtry 
in remote sensing applications for 4 weeks at the Earth Resources 
Observation System "(EROS) facility, Siot=c Falls, South Dakota and 
U.S. Bureau of the Census, and for other periods at regional seminars 
as may be required, FY 1973. 

b. Services of 3 to 5 professionals from each of tne three countries 
for developing census frames, land use/population models, and base 
data for comparison and cost/benefit factors; FY 1973-1977. 

c. Technical and professional services related to enlarging and 
preparing mosaics of the .magery, photographic p,ocessing, printing, 
and ground surveys and possibly li. ited aerial phctography for data 
collection and verification, FY 1973-76.
 

d.- The three countries involved will provide facilities and equipment 
for effective in-country cperation of the project. 

2. PASA services of one U.S. census remote sensing specialist, i nclud~irS 
adrinistrative support and travel, FY 1973-77. 

3. Technical consultation with government officials in Brazil, Ethicpia 
and Afghard stan, FY 1973 and continuing. 

4. Most em-ip=mnt is available locally and will be provided for under 

the project agreements cited above. However, certain image interpreta'ion 
equipment will need to be purchased in the U.S.
 

5. Inputs not covered in the cost of this project include ERT$ !magerj 
available from N1ASA, for the three contries involved, FY 1973-74. 



2. Budoet
 

An estimated ratio of shared costs of the project is given below
(in thousands). Specific cost breakdoins wfl2 be determined in negotiatinrg
project agreements in one or more countries. The ft-iding table indicates 
appro_dt e total costs and a suggested contribution ratio, although not
all of the coutries may request to participate. The project will be 
activated -%-hen one country req.ests participation. 

Project Acree.ent Cost: Fy 73 7 75 Y76 

BRZIL - Total Asn l Cots $ 140. $ 130 $ 130 $13o $, 60 

U.S. 90 8o 8o 80 40
 
Brazil 50 50 20
50 50 


J'oHPIA - Total Annual bosts $ 30 
 $ 55 $ 65 $ 65 8 55 

U.S. 30 4o 50 50 40
 
Ethiopia - 15 15
15 15 


a 

AFGUMISTAN- Total Annual Costs $ 30 $ 65 $ 65 5555 $ 
U.s. 30 40 50 50 40 

Afghanistan 
 - 15 15 15 15
 

OTHER COSTS
 

Bureau of the Census (PASA) I
 
U.S. $ 50 $ 75 $ 75 $ 75 $ 75 

Project Evaluation U.S. 
 5 5 5 20
 

TOTALS 
 U.S. $ 200 2L.O t 2'0 $ 260 $ 215 

Country 850 S 8 So 8 8 8 8 50 
TOTALS 
 $ 250 $ 320 $ 340 $ 340 $ 2605 

E. Rationale
 

The rationale for this project is based on two related pre.ises: 

- a priority need edsts in developing contries for census and related 
statistical data to aid national and regional plr.-_ing; and 

- the high MSA investment in earth resources satellites represents an
 
oppor~tt~ty to obtain imagery relevant to census needs at no irect 
cost.
 

A great -aJori.ty of the least developed cotries .lacks the basic socio-e5Cwm:
data needed for decision zzli&g. Fourteen of th.ese co--.tries have ne-:er had a 

http:aJori.ty
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pop-_laticn census; six cou..-tries have never had a demograp.h-ic survey, in 
..hich cases even the size of the population is based on unreliable esti--tes 
or conjectures. Ethiopia and Afghan-isten are i.cluded Within the six co-,:ntries 
never harinz ha a vc.u2!aticn cersus .!/ At the sane ti=e, deographic data 
are indispensable tools in national planning and devlopzent of social and 
eccno.ic syster s responsive to national needs. Indeed, a continuing lack of 
such data tends to perpetuate wderdevelopment.
 

The econcic i.act of census data in the United States is particularly 
great.2/ "As the Lnited States experiences rapid and volatile grouth in 
terrms of population and internal =ob4.ity, =any census r.sers correctly 
conclude that a census every decade is simply not adequate.... The decer-.al 
census taken in 1970 cost approximately $220 million. The cost of a mid­
decade census...has been approximated at $150 million in 1970 dollars. A 
little over a yea' and a h-:__lf ago, some ten billi.on dollar.-, per year were 
being distributed on a basis of some use of population as a criterion. 
Relying on outdated statistics from the decennial census in the latter years 
of the decade costs our government probably considerably more than $150 million."
 

This project ill not provide all the demographic data needed by the
 
countries participating. It is designed, hoever, to strengthen their census
 
efforts by demonarating the feasibility of new tec.hniques for acqumirng 
information indispensable for census planning and for estimating rural and
 
urban populations and population change.
 

In regard to taldm.g advantage of the huge national investment in earth 

pdsource satellites, the goverr.ent has invited all nations to participate 
in NASA 's earth resource satellite program by submitting proposals for the 
use of ERTS iz.aery (geography is one of six disciplines included wi-thin 
earth resources). This project thus builds on established procedures for
 
other countries to Darticipate in the ERTS prora, by providing supple.-.:entary
 
support for.E.-S investigations related to census objectives. The ERTS
 
imagery provided through this project may be useful for other earth resource 
studies in agriculture, geolog,, hydrology, forestry and lazd use ..nz-¢en:, 
but herein we are concerned o:ly with census and related statistical applicaticns. 

The ERTS 1 satellite was launched in July 1972 into a 900 . o.eter, 

near-polar orbit perzitting observation of the sane ares of the earth under 

clear skies at c:nstant s=z. angle every 18 da.s. T is planned that EFT3 

will be launched n 'ove-Cer 1973 to provide c=nt- in earth resourco 
vdicon ca..era to recordobser_-ations. The sensors include a return 

virtually undistorted i-nages in three color ba-.' ...- grona rslionth a 

in the range 92 to 185 meters, depending on ccntrast. A four-char.ne. 

Anex to The Problems of the Least Developed C-tries, DAC/BA(T-)9,l/ 

Develop-ent Assistance Cc-=ttee, OECD, Paris, november 15, 1971 

_/ Congressional Record, ifovem-ber 17,.1971, pg. 12325
 

http:four-char.ne
http:billi.on
http:decer-.al
http:eccno.ic
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scanner is also included to extend spectral coverage to the near infraredwith a groed resolution of Pbout ICO reters. Each color image wrill coveran area of 165 by 185 }Llc-eters in a 92 by , inch formatx . Positivetransparencies wrill be provided at no cost by NLASA for anproved exoeriments.These can be used separately or in enlarged or mosaic for -with a light
table and/or color a 
ditive viewer to trace features of special interest

for census purposes.
 

The rationale underlying the stated premises f6r the project is
dovetail the successful U.S. exnerience to

in remote sensing applications ar..'census activities, in order to develop census and related statisticaltechniques broadly applicable to developing countries. Substantial progresshas been achieved during the past decade in the United States in utilizingremote sensing techniques for mapping and rural and urban land use studies.In the Phoenix pilot project related to land use mapping it was concludedthat land use maps and accompanying statistical information of reasonableaccuracy and quality becan compiled at a scale of 1250,000 from orbitalimagery.3/ Under the Census City Project involving 26 urban test sites in
the United States remote sensing ,nagery from aircraft is being used +-o
detect changes in boundaries of urbanized areas and patterns of land 1%3e;the principal investigator has stated that ERTS imagery will contribttesubstantially to this project when it becomes available.k.// 

Another rationale relates to why the achievement of purposes of theproject is izmerrant to the developing countries and why the approachoutlined for achieving these purposes appear to be most appropriate at thistinE Mention has been made of the significant value of U.S.and pr-ority needs for census data in many 
census results 

developing coumtries, to aidgovernnental decisions which must be based on considerable knowledge ofpopulation size, distribution, and density.
 

This project will test the feasibility of new techniques for obtainingup-to-date map frames essential for the conduct of any census and techniquesfor detect- r al and urban ponulation change. These "techniquesmay beparticularly useful for census plaing and for obtaining ore tirly 
esti--ates of population s.hifts within rural areas and frcm rural areas to
urban centers. 

h.hat th-Is nroject offers is testing of a new technolo&y which maycontribute to accelere--. census efforts in t-e three co'-.tries at lo.ercost in terms of m--pzer-and financial resources co~mared sith ccoetitiveaproaches. I oreo,:er, a tec*-ical readiness eydsts in these count-ies toassimilate this technology, that is, to translate satellite and other imager­

/Anderson, J. L.R. and J. Place; Regional Land Use Mapping; The PhoenixPilot Project; Proceedings of the international orkshco in Earth ResourcesSurvey Systems, Vol. II, Y 3.14, ' 71l , Washingto:11, D.C.
Wray, Ja-es P. ; The Cersus Cities Project
Chn-e; and Atlas of Urban and RegionalProCLeei-7s of the !n.tona] ;orkshoD on Earth Resources S'ureySste 01 3i,' 197t/ ?erscn.a ,C- (-tion, . James ray, U.S.' C-gicel S"rvey 
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into infor-ation relevant to census objectives. The project thus endeavors 
to match low cost (to the countries concerned) remote sensing technology to 
i-port.ant cersus needs. 

A f'uther rationale relates to the selection of the three coutries 
for the project. An i-portant consideration is that the coutries be 
dispersed reographic ally with different hum-an settlement and agricultural
land use patterns. Another consideration is the need perceived by the 
govern..ents of developing countries for assistance in thei- census and
 
related statistical programs. 

In this regard, A.I.D. iS currently assisting Brazil and Afghanistan

through the U.S. Census Bureau in further development of c-ensus and 
statistical prograns. A sa-ple household survey being conducted by
representatives of the State University of New York (euffalo) in Afghanistan
 
to assess population characteristics, including family composition, is a
 
separate but related project. Ethiopia will be conducting a population
 
census in 1974 with U1, assistance and is currently considerixg a project for 
remote sensing assistance.
 

The experience gained from this project should facilitate the diffusion 
of new technological approaches to census programs, if feasibility testing

and cost/bcnefit factors warrant, to other countries. Ethiopia, Afghanistan

and Brazil represent a variety of ohysical terrain, land use practices and
 
vegetation patterns, so that results obtained in this project should have
 
uride application in other countries. Geographical diversity will thus give

impetus to the technology transfer aspects of this project, but not all
 
th-ree countries need participate to demonstrate applicability of the techniques.
Nonetheless, the participation of all three countries will lower the unit cost 
of the a-gregate of outputs as compared with each underta.king these activities 
independently. 

Preliminary discussions in Brazil in Decerber 1971 with officials of the 
Institute of Space Research and Institute of Geography and Statistics confi 
the support of these organizations for this project, including provisicns
for cost sharing. Ethiopia and Afghanistan have indicated interest in the 
project and it is expected that the governments of both ccuntries will 
recognize the benefits of the project in terms of their cw-n needs and request
to participate in its implementation. A draft proposal for ! kSk and related 
project aree.ent for Et.icpia ha-ve been developed in consultation with 
govern_-.ent off-4_els of t-hat country and these doc.ents are currently
(1Noveinber 1972) being-prepared infg-,har-istan. It should be noted that 
Brazil wi! have access through a bilateral agreement "ith .I:ASk to ERTS 1 
and B imagery for large areas of the country, including the areas tentatively 
selected for the project.
 

This project is an inter-regional activity designed to involve up'to
three coutries in such a .ay as to speed the transfer of this tech.nzolog 
to developing countries worldvlde. 'ith financial su.port of Bureau of 
Pc'ulation a- ta.ia. Assist-.ce, the Office of Science and ,ec'hnzloZr
of th Technmical Assistance Bureau 4ll guide the plarning and ple-entatin 

http:Assist-.ce
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of the project and provide for objective evaluation. 

F. Course of Action 

1. I-olementation Plan 

The project will be subdivided into three phases with activities 
proceeding generally in parallel in the participating countries.* 
Activities during each phase will be tailored to the specific needs of 
each country in relation to experimental objectives as indicated in the 
draft project agreement for Ethiopia (see attachment 2), but in general 
will follow this course: 

Phase I. Organization, including PASA uith the U.S. Bureau of the 
Census, preparation of a detailed work plan in participating countries, 
training of participants, acquiring facilities and color additive viewing 
and related image interpretation equipment, assembling reference data,
 
etc. This phase will extend through the beginning of regular receipt 
of ERTS imagery in the countries participating - duration about 2.2 months. 

Phase TI. Experimental use of ERTS and other imagery, including 
preparation of 1:250,000 or larger scale photomaps, periodically
 
delineating li-its of urbanization, identifying patterns of hu.an settle­
ment and related agricultural land use, and clarifying land use charac­
teristics associated with semi-nomadic habitation. This phase u.ill extend 

§ for 18 months at the end of which a rid-term evaluation and regional
 
workshop for dissemination of mid-term results will be conducted.
 

Phase III. Correlating information derived from ERTS imagery with census 
and related statistical data, and as may be feasible developing numerica.l 
models for estimating rural and urban population change. This phase will 
extend for about 21 years and will include a quantitative assessment of 
the usefulness of ERTS imagery for census purposes, including mapping 
and related statistical progrxs needed to meet census objectives, as 
colpared with obtaining the information required through conventional 
methods.
 

For a more coin.lete descrintion of the course of action as it has been
 
planned for Ethiopia, see attac21:ent 2, pare 6. Should for any reason ERTS 
B i=ager-y not be available from I1"ASk, the project ".7ould be postponed follo.ing 
Phase I until launch of the next earth resources satellite, ERTS C. 

2. Narrative statement 

The Office of Science and Technology, in consultation with the Bureau 

*If Brazil joins in the experiment., the schedule may be advanced the'e, 
o-mng to the availability of coprehensive ERTS 2 imagery. 
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wIll be responsible for theof Population and Hu-Iita-i-n Assistance, 
' perfcr-_-nce,of th-is proj-ct, including overall leienation,managerent 

or more of the coi.xtries requestingevaluation and agreements with one 

to participate.
 

Bureau of the Census will assist the Office of Science andThe 
Technology as an inter-ediary and be responsible for developing a work 

structure in consultation participants inand timing breakdo.n 
advice and training to thethe countries concerned, providing technical 


participants, Science of
coordinatir ir-plementation 	of elements of the work break­
dow,.n structu-e, and advisi.' the Office of and Technology 

the course of the project hat cannot be resolved .,issues arising in 
Census was selected for thisthe Bureau of the Census. The Bureau of the 

intermedia-,- rcle in vie'.: of its capability to provide exoertise in both 
re:-ote sensin7 applicationscensus and related statistical progrars and 

needs. The Bureau of the Census concurs in undoxtaking thisto census 

project.
 

Project managers will be designated in lead agencies in each of the
 

three countries. Based on initial consultations, it is planned that the 

Brazil,.if Brazil requests to participate, will be thel3ad agency in 
for Space Research with major support from the i:ationalNational Institute 

Institute for Geography and Statistics. The lead agency in Eth4opia will 

be the Central Statistical Office, with assistance from the Ministr- of 
In Afghanistanland Reform and Administration and 1,inistry of Agriculture. 


it will be the Cen.ral Statistical Office, with assistance from the Afghan
 
identifiedCartographic Listitute. Lead and supporting agencies will be 

with the countries which request to participate in this.~n agreements 

project.
 

undertake managementThe USAID 1-issions will not 	be required to 
ith this project. The Missions canresoonsibilities in connection 


assist the Office of Science and Technology, however, by aiding in
 
with the three countries and
concluding the nccess-ry .-. reements 

monitorLng and reporting progress and issues to the extent that staff 

rc-o-rc'es In Afr-.aistan, specilists from the Bureau of 
-ermit. 

the Census ass'.*,-.=ed to the :.'ssion for other projects, could assist th. 

Office of Science and Tech-nology by providing supplezentaz-y g'Uidance a. 
extent their time permits.moitoring progress and issues to the 

ofA mid-term and fi:Ll evaluation will be arranred by the Office 
and fi-nl year cf th. prcfectScience and 7ehr.ology in the third year 

Then- ureau cf the Census qill s.:it quarterly reportsrescectively. 
to the Office of Science and Techmology.of progress 

G. Loical Fra-e-.:ork 

See attachment 3. 

http:Brazil,.if



