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Charles K. Paul, S&T/FNR, Project Manager
William Wigton. USDA/SRS-RASA Project Manager

Agricultural statistics reporting system utilizing the Area
Sampling Frame (ASF) technology has been successfully trans
ferred to 4 LDCs ~~rocco, the Philippines, Ecuador and
Sierra Leone) and field surveys are underway; however, more
extensive remote sensing inputs by the USDA are"needed. S&T/
F~~ reminded all USAID Missions of the 12 LDCs still partici
pating in this project by telegram on March 4, 1982 that the
project is funded only thruugh FY 1982, and advised them of

. the remaining technical assistance planned f.or each partici
pating LDC. Responses from several ~lissions have raised ques
tions needing decis lons! .

1. USAID!Morocco - "AID's centrally-funded support of remote
. sensing for agriculture is seriously out of synchronism with
current Agency policy emphasis on transfer of technology. We
feel that this matter merits thorough reconsideration. This,
project is at a critical juncture in implementation of the
ASF. It has enabled, the GOM Ministry of Agriculture (MOA) to
begin producing verifiable statistics in a manner which en
ables it to make policy and planning decisions. The MOA now
has 16 provinces in the ASF and hopes to complete the ASF for
entire Country by 1983. The MOA commitment to remote sensing
has increased from 3 technicians in 1980 to 30 plus the re
gional statistical service staff in each provisional capital,
and the enumerator training school staff. Discontinuing this
project at this time will have the effect of throwing a
ma~th wrench into the works put together by the GOM which
are about to crank out a highly useful product for future
agricultural planning. No other actiVity epitomizes better
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2. !'he Philippines - "USAID regrets action to terminate Dr. Charles Paul Sept.
project. We feel subject project is an economical means of S&T/FNR, working
providing a constructive ongoing stimulant to an improved with Mr. Carl
data syst~. Future USAID development strategy will con- . Pendorf,
tinue to need access to timely, dependable data which can bel ASIA/ISPA, and
a product of the ASF in the Country's data collection system USAID/Manila
The centrally funded project se~ed to provide a re1ativ~ly
low-cost professional service which encouraged adoption and
imp1~entation of the ASF. We believe there is significant
merit and sound justification for continuation of a central-
ly funded and managed activity such as this project.
PracticallY. all USAID bilateral projects are users of basic
statistical information. Few are designed to have any in-
fluence on its quality .••• Continuity of one or two 4 to 6
week consultative profession~l visits per year over a period
of 10 to 15 years could be a strong stimulant and quality
~or.itor for establishing the improved ASF. The central pool
of expertise could be fu1iy employed in multiple short-term
assignments and still not overload the professional capacity

meaningful technology transfer from the U.S. to LDCs. By
its very nature, AID's participation in Remote Sensing for
Agriculture should be continued on a centrally funded bas1s,
given the interchange of experiments and experience which
should be monitored by some central cdordinating mechap~sm

to avoid redundant errors and hasten wider application of
remcte sensing on a regional and global basis. Therefore
USAID/Rabat strongly recommends continuation of this
activity."
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3. Ecuador - "Mission concurs that subject pro
ject has demonstrated application of concept of
technology transfer of agricultural data collec
tion and analysis .•. Mission sees continuation of
USDA work essential for development of Ecuador's
capacity in agricultural policy, analysis and
statistics.

~r. Charles Paul,~ept.

S&T!FNR, working
IWith Mr. Robert
Lindsay, LAC/SA
and USAID/Quito

~ .

: , .

4. USDA technicians will concentrate on using
mere remote sensing data for .remainder of project. William

USDA/SRS
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PROJECT EVALUATION SUMMARY (PES)

PART n

13. Summary: The AID missions have been very supportive of this project and

with their help AID/W S&T FNR and the USDA/ESS have successfully transferred

the technology of area frame sampling to the countries of Equador, Morocco,

Sierra Leone, and the Philippines. In measuring success, all four countries have

developed land use theme maps, drawn sample segments (phase 1), and have

conducted a field survey of the sample segments (phase 2) in at least one

agriculturally important province. Ecuador and Morocco have plans to complete

the ASF for the entire country in 1982. Sierra Leone and the Philippines plan to

expand the ASF to many more provinces with their own resources. The USDA has

successfully identified the key personnel within the host country ministries of

agriculture, aided in the sampling design, provided guidance in the stratification

process, and materially supported the inauguration of computerized data

summarization and analysis systems.

None of the four countries are exploiting remote sensing techniques to the degree

they could, but impacting a country's information system is a very slow process.

The countries are using outdated aerial photography (with respect to the changing

field patterns and cropping conditions), they are not getting photos enlarged

re~ularly because of lack of funds and equipment failures, they lack adequate

interpretation and measuring equipment, and they lack a sufficient number of

trained remote sensing professionals. The project has increased awareness of

remote sensing and its role in the area frame, but much more technology needs to

be transferred before state of the art remote sensing is achieved.
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14. Evaluation Methodolo~y: The evaluation was carried out in order to review

the technical progress in the building of area sampling frames in Ecuador, Morocco,

Sierra leone, and the Philippines, and to determine the expected length of time for

each country to complete field surveys for the entire crop-producing areas of the

country. In the case of Morocco, the team was directed to assess the capability of

the country to proceed to phase 3 (digital area measurement). The method used for

this evaluation consisted of an external (to A.I.D.) evaluation team of two remote

sensing experts (Dr. Stanley Morain, Director of Technology Applications Center in

Albuquerque, and Professor Ta Liang of Cornell), which spent one week in each of

the four countries interviewing appropriate participating host country personnel

and reviewing field notes, crop tabulations, maps, and LANDS AT imagery and air

photos. The external team was joined by Mr. Steve Lintner of NE/PD for the

evaluation in Morocco. The cost of the evaluation, including salaries, travel, and

per diem, was $30,500. A.I.D. mission personnel in each of the four countries

participated in the evaluation.

In Ecuador, Fausto Maldonado was the key USAID participant, Guillermo Otanez of

the Instituto Nacional de Estadistica y Censos (INEC) was the main GOE

participant. Unfortunately, the US AID/Quito representative most familar with the

project was on home leave. In Morocco, Melissa Cable, USDA coordinator under

contract in the A.I.D. mission, participated in the evaluation. The GOM was

represented primarily by Hassan Sereghini, Chief of the Economics and Statistics

Service of the Direction of Planifica'tion. In Sierra Leone, Charles Uphaus of

USAID/Freetown, Mr. Hector Vila of the UNDP/FAO Agriculture project, and Mr.

Osmond Gordon of the GOSL land and Water Development Division participated in

/

the evaluation. The Philippines evaluation involved Dr. Ron Pollock of

USAID/Manila and Mr. David Besa of the GOP Bureau of Agricultural Economics.

- 2 -



15. External Factors: Except for the Philippines, where rice and corn statistics

were simultaneously acquired by both area frames and traditional list frame

techniques, thus allowing a comparison, none of the other three countries used both

acquisition techniques for the pilot areas. The Philippine Ministry of Agriculture

has indicated that the ASF figures are closer to what is believed to be reality and

that the precision of the present list frame is not adequate for MOA planning.

Since the Philippine government is using their own funds to complete the area

frame, the government must consider the costs of area frame technology along

with alternative uses of development funds. The government of Philippines is in

the process of changing from lists to area sampling frames.

If a comparative system is not in place, a host country ministry would have to use

the statistics, both the estimators themselves and variances, to judge the data

reliability. This is acceptable when non-sampling errors are low and should (and

has never attempted to electronically enhance the image because the quality is not

wtll) be done in the final evaluation of the project. /

Adequate LANDSAT images and air photos are used in Sierra Leone, at various

(b)

A zoom

Inputs: (a) In Ecuador, only one standard 1:250,000 ~cale LANDSAT scene was

transferring land use boundaries back and forth from photos to maos. Host country

transfer scope should be purchased since many errors are associated with

evident and it is insufficient to delineate photomorphic regions. The USDA team

16.

good. In Ecuador, USDA used old aerial photography to stratify land areas.

scales, but cost of reproduction hinders greater use of these inputs.

inputs of facilities with light tables, stereoscopes, and planimeters are excellent.

A Sierra Leone counterpart needs to be trained, since Mr. Vila is an employee of

the FAO and will soon be transferred. (c) No input problems in the Philippines. (d)

- 3 -
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Aerial photography is difficult to obtain in Morocco because of the expense of

photographic paper. Computer enhanced LANDSAT should be purchased from the

European Space Agency, which operates a LANDSAT receiving station in Italy, and

used in the areas of Morocco where stratification is needed to expand the project.

It would be expected that the PL480 moneys now available to the economics and

statistics unit of GOM and identified as a self help project will greatly enhance

the use and availability of much needed scenes.

17. Outputs: (a) Ecuador: The memorandum of understanding between USDA,

INEC of Ecuador and USAID/Quito agreed to a pilot project of fifty segments (each

of area 2 km2), each enumerated for 15 different ~rops and land uses. Ecuador has

continued to work on the ASF and plans to complete the ASF by June 1982 for the

entire country because it has been so successful (b) Sierra Leone: no completed

crop production statistics were reported by evaluation team. Photo products and

Landsat imagery are being used only limitedly. Since the evaluation team's visit,

crop production statistics for one/ district (pilot) have been completed. (c)

Philippines: . Aerial photography dates back to 1972-73. Rice and corn estimates

for one province were compared to data collected by traditional means. Rice and

corn crop acreage estimates using ASF methodology fall more in line with what the

ministry believes to be correct. The BAEcon is expanding the ASF to more,
provinces using their own funding. (d) Morocco: Maps, irrigation plans, and

resource data have been collected for the province (Kenitra) and transferred to

1:50,000 scale topographic maps. Field questionnaires have been compiled and an

area frame (strata boundaries and segments) constructed. Seven land use strata

are defined in the area frame. The ASF is being expanded to all major agricultural

area of the country. It is recommended that USDA provide computer enhanced

images for areas in ~~orocco that are currently under ASF construction.

- 4 -
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18. Purpose: The purpose of this project is to improve crop production

statistics using remotely sensed data. It started out as a four phase effort where

area sampling frames would be constructed as the first phase. The second phase

was a national survey using the ASF technology. The third phase was digital

processing of current LANDSAT data in a statistically correct way such that

estimates of crop areas can be measured. The fourth phase was to improve yield

estimates of crops using the latest Agro-Met models. Phases 3 and 4. were never

approved because: (I) LANDSAT D was not launched in time, (2) more countries

requested to participate in the area frame than the project originally envisaged and

(3) a satisfactory research proposal was never prepared for Research Advisory

Committee (RAC) review. Table 1 is a status report on each country.

- 5 -



Comments on Country Status

Sierra Leone:

a. Coordination between remote sensing institutions and Ministry of

Agriculture (MOA) is excellent. Progress has been slow because of problems

between FAO advisor and MOA personnel. Mr. Osmond L.A. Gordon of the Land

and Water Development Division of the Ministry of Agriculture and Forestry of

Sierre Leone presented a paper at a regional conference in Ouagadougou, Upper

Volta., Nov 1980 Title "Area Sampling Frame for Agricultural Survey in Sierra

Leone".

Costa Rica:

b. This work started as a ROCAP project and we supported it with personnel

and travel. They are running a First National Survey in Costa Rica in Feb 1982. A

poster session was presented at the ERIM conference in Costa Rica, April, 1980.

National Agricultural Statistics for Costa Rica by Eladio Carden, Alvaro Garreta,

Statistics and Census Oireccion, Orlande Hernandez, Ministry of Agriculture, Costa

Rica, and co-authors from USDA.

Dominican Republic:

c. This worl< started as a mission funded program in 1969. This mission

funded work is well documented. Support has been erratic since 1978. Personnel

in the O.R. are good but lack organization.

- I) -
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Ecuador:

d. This work was started with AIDI\V funds in 1979 and has been one of

several real successes. The frame will be completed and the first National Survey

will be conducted in 1982. The pilot project was almost entirely paid for by AlO/W

funds. Two reports were written as a result of that pilot project. Encuesta

Agropecuaria Piloto de Pichincha Por Muestreo de Areas - Evaluacion de

Experiencias e Informe Final and Resume del Informe Final. These reports

enabled the Institute Nacional de Estacisticas y Censos (NEC) to obtain

government funds to complete the entire country. Support from the mission has

been excellent. Guillermo Otanez presented a paper at the UN Seminar in Costa

Rica in April, 1980, explaining the ASF in Ecuador.

Jamaica:

e. This work was started as a mission funded program but was completed as a

AID/\V project. A second National Survey has been completed. Roy Russell,

Oirector of the Data BanI< and Evaluation nivision, Ministry of A~riculture,

presented two papers at ERIM conferences. Those papers have been widely

distributed in many countries around the world, and are titled;

Agricultural And Resource Assessment In Jamaica Using An Area Sampling

Frame, Roy Russell and Harold Huddleston, April 1979, Agricultural Production in

Jamaica, Roy Russell and Harold Huddleston, April 19&0.

In addition Mr. AX. Sahney, nata Rank and Evaluation Division, Ministry of

Agriculture, Jamaica will be presentin~ two papers in 1982, presenting the results

of the First National Survey in Jamaica using ASF technology. Each paper presents

slightly different aspects.

- 7 -



Philippines:

f. The Philippines was the first country that signed an Agreement under this

Remote Sensing for Agriculture project. Several papers have been ~enerated

reporting on the results of the first pilot survey in Pangasinan. David Besa,

Supervising Statistician, Bureau of Agricultural Economics, (BAEcon) Ministry of

Agriculture, Philippines presented a paper: Remote Sensing for Agriculture in the

Philippines at the Eighth Session, FAO Symposium for Agricultural Statisticians,

Khatmandu, Nepal, October, 1980. Since that time, progress has been slow but

BAEcon is progressing using their own funds and they have determined that ASF

completion is important. To date, they have completed 2 provinces in Luzon.

Morocco:

g. Morocco has also been a success from our point of view. This program

was started with AIO/W funds in 1979. This summer Morocco plans to have

completed the frame in the important agricultural provinces. Mr. Hassan

Sereghini, Moroccan Ministry of Agriculture, was co-author on a paper presented at

the ERIM conference on Arid and Semi-Arid lands in Cairo, Egypt in January 1982.

Tunisia:

h. Tunisia has a mission funded project that was started in 1972. An ASF

was built without use of aerial photography or LANDSAT imagery. In addition, the

data summary process has been very slow. The AID/W funds were used to evaluate

improvements that could be made using LANDSAT and also to supply the

Tunisian Ministry of A~riculture with microcomputer processing equipment.

Progress has been slow. Nevertheless, Tunisia is running regular surveys and

publishing results within six months of data collection.

-8-



Sudan:

i. USAID/W funds were used for two years in the Sudan to train and start the

project. Progress has been slow but, at present, USAID Khartoum has a PASA with

USDA to complete the project. We are just getting started in this effort.

Liberia:

j. Liberia was one of the first countries to sign an Agreement with USDA.

There has been no progress since the military took over the government. USDA is

waiting for data to be collected in the field.

Indonesia:

k. Indonesia is the world's biggest importer of rice and consequently this

program could have tremendous pay-off. The ASF technology has been transferred

to the Central Bureau of Statistics (CBS) in Jakarta. Progress has been slow

because aerial photography has been excessively costly and obaining it is nearly

impossible. Nevertheless, there are host of personnel in CBS who have showed

continuous support for adapting this technology. The pilot project was good and

Mr. Machin Ervan presented a paper at a Remote Sensing Symposium held in

Incfonesia on the subject project.

Bolivia:

1. To our knowledge, nothing has happened since the military toakover at the

Government.

19. Goal/Subgoal: To improve agricultural land utilization and crop forecasting

in LDC's through assistance in the use of remote sensing and related techniques. In

all countries, the technology transferred. In some countries, the technology has

- 9 -
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had an impact on the agricultural estimates since 1982. In other countries ASF

technology will start impacting the a~ricultural estimates in 1982. In still other

countries more work needs to be done. If better material becomes available such

as computer enhanced LANDSAT imagery, then stratification could be more

precise and the project goal reached more quickly.

20. Beneficiaries: The direct beneficiaries are the agricultural statisticians who

are charged with acquiring agricultural data. In this respect, all four country

agencies have greatly benefitted from this project to date, because they now have

the know-how and training of the ASF technology. To complete the ASF for the

entire country and to carr-y out data collection activities, however, will require

more resources and a dedicated institution. Until current crop reporting does take

place, there can be no direct beneficiaries; i.e., small farmers; because without

accurate crop information, prices cannot accurately capture the benefits of grain

export/import balances, and small farmers will continue to suffer low prices if

excessive grain is imported, and local consumers will assume an inequitable

economic burden in local prices they have to pay if grain imports are too low. In

addition, the lack of an open, precise crop reoorting system deprives a small

farmer from verifying the extent of his collateral (crops) in getting credit for

future farm improvements. With the crop reporting system in place, the additional

input of remote sensing technology implies that this technique would definitely be

used in every LDe where A.I.D. works in agricultural development.

21. Side Effects: Prior to the introduction of microcomputer technology,

processing survey data ~enerally took two years. Using microcomputers, the pilot

- 10 -



survey rlata have been summarized in four to six weeks. Full country surveys are

being processed in less than three months in Jamaica. Microcomputers have been

installed and host ~overnment officials trained to utilize them in Morocco. Tunisia,

Sierra leone, Jamaica, PhUiopines and Ecuador. The transfer of technolol?;y in

utilizing microcomputers has been very successful, and has had a major impact on

host governments caoabilities to process survey data in a timeIv manner.

22. lessons Learned: The area frame samrIing methoc1olo~y can be transferred

to almost any LOC, regardless of its technical base in agricultural development.

The effective use of this technology definitely requires an aggressive and

imaginitive influx of remote sensing technology and a stron~ interagency working

relationship in the LOC to insure that the remote sensing capabilitv Cif it does

exist} in the natural resources agency is effectively applied bv the agricultural

users. It takes two to four years to build a frame (depending on the size of the

LOe). However, once the Area Samplin~ Frame is built, surveys can be completed

in several months - a time that is aciequate to impact food decisions. The

suggested follow-on in those LnC's is the development of more advanced image

enhancement techniques and, for two of the countries (Morocco and the

Philippines), movement into phase 3-automatic area measurements from digital

tapes.

-- - .~----~----------- --_.._--_._--_..
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TECHHIQUE FUllY JUSTIFIES tv£ll 1 nl:l'OUU. ::lIe-T-IUII
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AltO U.AIO OHICIA\.: 011 ',C,;'f:: Aha "Ull. ~ .AU IUI'!
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U1JCLJ\ SSIFIE 0



'tt, • t ' ...

~'D .o,o·n Cl·,.,

"'oleel TltI. & Numb..:

Annex 9

rROJ(;CT DESIGN SUMMARY
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lIf. 01 P,ol~I: 0
F'om FY ---!y__ 10 FY _. _~_
Tol., us. Fundl"9..!..!IQQ. _
n.l. Pre".,od: J.O/7.~O _

------,N..-A""'n;;-;riATiV"ESliMMili~

"'"gr.m 0' SoC1or Go.l: Th. bro.der obled"'" 1o
wIlleh Ihlt pmlect conl,lbules:

OBJEcfivITYVEnlffJ\~~E i"NOICAfons--- -------ME~NsOFvFn~CATiij;;;----- IMPOn!~~! ASSllMPTlONS.=- _
Mea,ur., 0' Gut IV:.hlevernenl: A"urnJJlfon, 'Of .chla...ln, g-ul ,arO",,:

1. IIost country cnn l .... rn r ....nt ..
oenolng applied to stAtlstlcol anmpling.
2. I~ndsnt Imag .. ry an<l air photos
sllfflciently (ecent (within on.. yenr)
ond of ,mfflci ..nt eovl'rog .. lire aVIIII"ble.
J. Sample fields cnn be delJneated
on sot .. llite ImAgery.
~. Snmple flelrln t(uly nre reprenentotl"l.e
of ogrlCllltllral put ..ntl01.

Check with post-forecast production
reports.

1. USDA spot checks to verify
accllrpcy of field data collected on
the grollnd by tTn:!lI.:!d 1.0c enumerators
2. Comparison of I.andnnt derlvr.d
lOlld use m"ps with recent "Ir . "hotos
or with field data collect ..d under
1.

~rr..-forecnst esti",ates. with ac
curacies ~~oter than 90%. of
Select ..d major crops III demonstra
areas of four I.DC's..

To Imrrov.. agricultural 1"",1 utUiz"ti
An<l crop forersstlng in LOes Lhrough
aSlllstnnce In the une of ~cmoL..
s .. nslnr, and related techno!ogi ..a.

To <le"'ollstrate thesp,,11cation of
sotel11te Imagery and aerl~l photo
grnphy to delineate sample fields
representative. In a statlntlcally
sl~nlfJcont s ..nBe.o[ a nation's totsl
08rlcultllral crop production

Some type of crop production r ...portJn8
syntem (former questlunnalren) must be
avall"ble or Impl em'mte,l to calibrate
accuracy. If not.hont co"ntry minIstry
will have to r .. ly on USO'" allnur.. ".: .. lhnt
nreo frAm .. stAtlntlcs are sufflcl ..ntly
relishl .. to mak.. food pJannlng d..cIsJons
bas..d IJh.. refrom.

-"'-"-,.-e-I-P-Uf-".,-..-:----------------l-::CO:-nd-::t-.li:-om~I:-h:-aI:-W-H;:I-.I-nd7.Ice--.-I.--::"'-:-If--""--••--:h-es~be~e--A:----1·---------------------HA[-;.;;tu:""'~If.lo:;;;... ,or.ehle.lnll""''''''O:

.ehle-ttd: End 01 proJect ,I'IUI.
1. Sampl .. fleJ~ Atotlstics
(97 - 100% "ccurat.. ) bSllc<l on
s8t~lllt.. fInd air photo analysis.
2. Land lise ·'.r atios of total ar..a
to s"mpl.. ar..n for ..xponsion to
national ..stlmates, hosed on
sat.. lllt .. imog.. ry.

Output.:

1. Land lIa .. tl, ..me mllps
2. Enhallced LsndssL slltelII~e

Jmnses.
J. l"obles of Crop Production
e[ltlmates
~. FI .. I<l enumerator notes

Mognltudo 01 Oulpul.:

1. Haps at 1:250.000 scale for
all demonstration areas.
2. Landsat images ot sanle IIcnle
and coverAge as maps.
J. Estimates of tonnng .. by sbate
or province for ~-5 major crops.
~. Pnge oEnotes for each 1I0",ple
field Sever"l hundr..d sampl..
fiel<ls for }.DC.

1. Visual Inspectl.onat ministries
of ogrlclllture
2. Crol' reports by USDA and host
cOllntri..s

lI."u,""Ilon, 10' ach,..I"" oulpUIO:

L 1I0st {'("lntry cummltment to provide
filii tJme personnel to proJ ..ct.
7.. IIont cOllntry provides cArtographIc
and surveying facility for project use.
J. IIcst c(',,"try ... lIumerolors are
conscientious nnd objective ill collecting
data.

1"",,1" Im....manl.11on T.,,,, (Type end Ouonlhyl "ltumPllon, lor provldh" InpulO:

1. US AID: $l.~ million
2. USD"': technJcal assistance,

equlp",ent
J. 1I0nt Country: 1IInnpow.. r. 1IIopplng

focllIty lind
sllpplles. aerIal
"hotos. ~-wheel

drives. computer
f:t<:Uity

I. rASA wI USOA nnd contrnct
with university andlor industry
2. For ench LOC, USOA will provld~

1 atatiAticinn. 1 phoLo-lnterpret
er. Al1Il J field enUfllerntor".
J. Non-government U.S. inatitllt ..
prov!<I..s e~puter expert ond mets,t
expert.
~. 1I0nt country provf<len stnth
tieton, photo Jnterpreter. & 10-21
field ..n",nerslors.

1. Aml'naIJle worldng I[nlntJonshlp among
AtO, lISOA. and prlvllte Indmltry.
2. Lumlsat - J will remain op .. rntl('nal
for 2 More yenrs.
J. 1.IIIIIIsot D wIll be sllcceg"flllly
lRlJnched in 1981. or 1.0n"SIIt J will
survive J mor .. y~ars.

4. 1I0st co"ntry hos gen.. rnl p"rpoae
computer
for proJect line.
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