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PART I: Summary and Recommendations 

A. Recommendations 

1. It is recommended that A.I.D. authorize a Grant of $3.21 million 
in FY 79 to cover partial costs of an Asian Regional Project to establish 
the Asian Remote Sensing Training Center (Center/ARSTC) as an 
educatiorla1 facility of the Asian Institute of Technology (AIT) at Bangkok, 
Thailand, complete with laboratory. computer. and data storage facilities. 

2. Approval is requested for follow-on funding for a life-of-project 
total of $5.6 million. Disbursement of funds for Phase II will be 
contingent on the results of an external review conducted near the end of 
year three. 

B. Purpose 

To establish an Asian Remote Sensing Training Center with capability 
to: (1) provide training to ESCAP technicians, (2) demonstrate the useful­
ness of remote sensing in development planning. as well as resource 
management. and (3) assist in planning. as requested by Asian user agencies, 
with a view toward the Center's becoming an integral part of the Asian 
Institute of Technology. 

c. Summary Description 

This is a two-phased six-year training and demonstration project to 
develop with ESCAP's cooperation the Asian Remote Sensing Training Center 
for ESCAP member countries in the Asia region. The project will provide: 
(a) data bank and outreach facilities to give Asian decision-makers the 
most sophisticated and current data available to regulate their resource 
and land-use procedures. and (b) a facility to train Asian technicians who 
will be capable of developing resource and environmental utilization plans 
based on sound. current, regional data obtained from U.S. space vehicles. 
The ultimate beneficiaries of effective national land-use planning will be 
the masses of rural Asians now suffering from hunger and floods. as well as 
inefficient use of natural resources. 

D. Summary Findings 

The technical and financial analyses done for this PP indicate that the 
design of the project is technically sound and the cost estimates are 
reasonable and reasonably firm. Other analyses indicate that significant 
benefits should ultimately accrue to the rural poor of the Asian 
regional countries. and that no significant environmental damage is 
foreseen as a result of this project. 
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E. Project Issues 

(1) The AIT computer. an IBM 370/145 originally considered ample 
for the computation required by enhancement and classification of 
satellite imagery, has no spare capacity beyond present academic and 
research requirement~ of AIT that are likely to grow by at least 10% per 
year during the life-of-project. The IBM 370 is on loan to AIT from 
IBM until December 31, 1979. IBM has agreed to provide an IBM 3031 
computer valued at approximately $5 million to AIT which will provide 
ample capacity to accommodate the current AIT needs, the Center require­
ments, and the near future growth load of both activities. The IBM 
commitment which includes an additional $1.475 million grant for operational 
and maintenance costs of the computer satisifes the requirement for 
adequate computer capacity which was an issue during the project planning 
stages. 

(2) This PP has been developed for FY 79 funding because early 
commencement is bot~ practical and advisable in order to take advantage 
of the current project development momentum and high degree of interest 
shown by the Economic and Social Commission for Asia and the Pacific (ESCAP) 
and AlT. 
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PART II: Project Background and Detailed Description 

A. Backgrr,und 

1. The Problem 

Every year in Asia. floods and other weather vagaries cost the 
region untold numbers of lives and millions of dollars in property damages. 
Although weather disasters will probably always plague the peoples of 
Asia. their impact can be diminished by prediction of their scope and 
location. Flood forecasting. erosion abatement. land-use optimization 
and similar projects based on timely weather and resource data would 
benefit populations through reduction of loss of life and property. 
increase in real income. and to a lesser extent. by the employment they 
provide. 

Throughuut Asia inadequate maps. crop and forest statistics. 
hydrological data. and weather forecasting are the result of an incom­
plete data base and the lack of personnel trained to utilize information 
now made available on a repetitive basis by LANDSAT space vehicles. which 
review each point on earth at least once every eighteen days. In addi­
tion. modern computer science has made nearly indefinite storage and 
high-speed retrieval of vast amounts of data from the satellite observa­
tion stations possible to facilitate use of the data as a basis for 
national planning in a number of fields. 

In this regard, a recent study by the National Academy of Sciences 
(BOSTID Report. 1977) urged the transfer of satellite technology to the 
developing countries, where it is most needed. The report cites numerous 
specific development applications in agricultural production, forest, water. 
and rangeland management, mineral resources exploration and inventory. 
cartography, land-use, and regional planning, as well as environmen~a1 
protection. exploitation of marine resources, coastal engineering, and 
disaster assessment. The extent of the problem is evident when one 
realizes that more than half of the developing world has not yet been 
mapp~d at scales larger than 1:1,000,000, and that many of the existing 
maps are all but obsolete. 

It is clear that the lack of adequate. up-to-date weather a'1 
resource information in the Asian region affects the impact of weather 
disasters. Likewise. it is not supportive of a wide spectrum of development 
projects aimed at improving the lives of the poor. 
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2. Action to Date 

In July 1972, NASA launched LANDSAT 1, the first Earth Resources 
Technology Satellite (ERTS), to gather and publish widely informat10n on the 
earth's natural resources. Now there are three U.S. LANDSATS orbiting 
the eal'th and two are broadcasting data down to a number of receiving 
stations, and LANDSAT 0 is scheduled for launch in 1981. (LANDSAT I 
ceased communications in July 1978). More receiving stations will be 
constructed, including one recently authorized by the Royal Thai Government 
(RTG) for $4 million worth of Thai funds. S1nce that first launch in 1972, 
the data accumulated have been utilized to discover more than $1 billion 
worth of petroleum and hundreds of millions of dollars worth of mineral 
resources. 

When used in conjunction with computer analyses such as digital 
enhancement, pattern recognition, and classification techniques, the satellite 
data have enabled scientists to inventory crops and forests, estimate timber 
and crop yields, develop useful base maps of isolated areas, locate supplies of 
surface water, and monitor air and water pollution. It is these applications 
of satellite imagery that have stimulated positive action on the part of many 
governments in Asia that wish to use this new tool in national development 
planning. 

After making repeated offers to be the host for a satellite 
receiving station for ESCAP and ASEAN countries, Thailand has now decided 
to build her own, and through AIT to host the Regional Training Center. 

A precursor to the present p~oject was initially prepared and submitted 
for PID approval as an FY 78 project and was therefore reviewed by APAC on 
August 4,1977. However, prior to seeking PID approval, it was decided to 
canvas the Missions to establish whether the activities as stated would be 
responsive to national needs in the region. Its responsiveness was subse­
quently determined, and an amended PID was prepared and approved in July 1978. 

In August and September 1978, a five-person Project Design Team 
visited Thailand, India, Pakistan, 8angladesh, Sri Lanka, Malaysia, Singapore, 
Indonesia, and the Philippines to explain the nature and scope of the project 
to appropriate government officials and assess the type and degree of int~rest 
in the Center concept. The team was led by Dr. Charles K. Paul of DS/OST, who 
was accompanied by Josiah Royce, General Engineering Advisor, AID/Washington; 
Joseph Morgan, Office of International Geology, USGS; Dr. Stanley A. Morain, 
Technology Application Center, University of New ~1exico; and Dr. Heng L. Thung, 
Geodata Systems International, of Ithaca, New York. The team found varying but 
generally keen interest throughout the area, both in applying satellite data to 
development problems, and in having sophisticated data processing and 
interpretation instruction available in Asia. 
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3. Strategy for Project Phasing 

The PID for this project anticipated an AID grant input of 
$4.0 million over five years. It subsequently was determined, however, that 
an additional one year and $1.6 million would be needed to develop fully the 
Center into a viable institution. In order to accomplish this objective, the 
project has been divided into two phases which permits a two-staged strategy. 

During Phase I (FY 1979-81), the project will be targeted on establishing 
an institutional base for the Asian Remote Sensing Training Center. Physical 
facilities will be established, all equipment will be installed, a library will be 
set up, staff will be in place. In addition, relations with appropriate interna­
tional institutions will be established, services of u.S. advisot's will be secured 
by contract, curricula will be developed and tested, and several short-term 
training courses will be completed. u.S. assistance will total $4.056 million 
during Phase I. 

During the final year of Phase I, an external evaluation of the 
project will be conducted to determine whether the project is achieving its 
objectives. If the evaluation team recommends proceeding to Phase II of the 
project, it may also recommend modifications to the project design as 
appropriate at that time. 

Phase II is expected to begin in FY 1982 and end in FY 1985. A.I.D. 
assistance will total $1.544 million during this phase. Project strategy will 
evolve during Phase II from one aimed at establishing facilities, curricula, 
and staff to one emphasizing accelerated training, research and demonstrations 
of the Centerls capabilities. Phase II may include establishment of a Masterls 
Degree Program. ESCAP will assist in promoting the use of the Centerls facili­
ties by arranging fellowships in selected fields to be funded by UNDP and other 
donor countries. 

Such a strategy should firmly establish the Centerls credentials 
with the regionls governments and concerned institutions, and enable it 
to attract the necessary support to maximize the future beneficial impact of 
remote sensing expertise. It is to be hoped that by the end of Phase II, the 
Center will be an integral part of AITls program. 

B. Detailed Project Description 

This project will provide the Asian Institute of Technology (AIT) 
in Bangkok, Thailand, with technical assistance and commodities in order 
to establish an Asian Remote Sensing Training Center available to the countries 
of the region for training their technicians and assisting them in obtaining 
remote sensing information and technology transfers. Under the project, 
a LANDSAT computer processing facility will be installed at AIT and a 
library with data archives will be established. Seminars will be held, 
and more than 200 technicians from participating ESCAP member countries such 
as Indonesia, Thailand, Malaysia, Sri Lanka, Nepal, Bangladesh, India, and the 
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Philippines will be trained.* A logical framework is attached as Annex B, and 
a detailed description of the project's goal, purpose, outputs and inputs 
follows immediately below. 

1. Goals 

The higher-level goal to which this project contributes is the 
improvement of the management of natural resources in the Asia region. Flood 
forecasting, desertification studies, erosion abatement, land-use optimization 
and similar projects based on satellite data will benefit populations through 
reduction of loss of life and property, increase in real income, and to a 
lesser extent, by the employment they provide. Agriculture will benefit from 
crop forecasting, and inventories, and flood control made possible by 
utilizing LANDSAT data. 

One measure of the extent to which the project is contributing to this 
goal will be the use actually made of data available through remote sensi~g 
technology. Evident use in actual development plans of data obtained by remote 
sensing technology will indicate that the project is reaching its goal. 

2. Purpose 

The six year project purpose is to develop an internationally 
recognized Asian Remote Sensing Training Center that will have an ongoing 
program fully supported by the region's countries and institutions, and an 
output that is satisfactorily utilized throughout the region. This purpose 
will be met through an accelerated training and demonstration program that 
will be implemented primarily during the last three years of the project. 
The success of Phase II will be dependent on the proper completion of 
Phase I activities, which involve the installa+ion and testing of necessary 
equipment, staffing, and technical assistance activities. Readiness for 
Phase II will be determined by an in-depth evaluation conducted during the 
third year of the project. 

Phase I of the Project will last three years and will be targeted 
on developing the capacity of the Center to provide training through 
short-term courses to user-agency personnel and to provide other services 
that will assist agencies concerned with the utilization of satellite 
imagery and computer technology to solve development problems. The 
Center's major functional components, which will be developed during 
Phase I, include data acquisition, storage, retrieval and distribution, 
as well as training, problem solving, research, and outreach. 

*A nationality positive list for AID-funded scholarships for short-term 
trai~ing will be included in the Grant Letter of Agreement; however, 
Center activities will be available to all full and associate member 
countries of ESCAP. 
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Indicators that the Phase I purpose has been met include 
establishment of training and research activities, acqulsition and 
processing of LANDSAT computer compatible tapes (CCTs), generation 
of land-use and other maps, and the initiation of short-term training, 
library, data storage and retrieval activities in fully staffed and 
equipped facilities. 

Project completion (End-of-Project Status) will be indicated by 
ongoing participation of the Center in recognized international seminars, 
adequate financial and technical support for the Center on a continuing 
bas is, steady demand for satell ite imagery and Center experti se from regi onal 
countries, and the reliance upon Center graduates in responsible positions 
by their Governments. 

3. Inputs/Outputs 

a. Technical Assistance 

Promptly after execution of a Grant Letter of Agreement, 
AID/Washington, at the request of USAID/Thailand, will undertake to 
arrange appropriate consulting services, either via PASA from the USGS 
or NASA, or by contril'.,t I'/ith qualified individuals or firl'ls, in order 
to finalize detailed specifications for the equipment to be purchased 
for ARSTC and NRC.* It is envisaged that two different individuals will 
be required for two months each, totalling four person months of technical 
assistance at a cost of about $40,000. Required specialists are: 

(1) Computer Specialist: This individual will require 
in-depth knowledge of all hardware and software alternatives compatible 
with a computer of capacity comparable to that of AIT's, and will prepare 
detailed specifications for all equipment for processing and correcting 
Computer Compatible Tapp.~ (CCTs) from satellite data and utilizing all 
likely outputs from a Ground Receiving Station to prepare? research and 
data outputs in a useful configuration. The equipment list (Annex F) is 
a guide, but alternative~ and substitutions, where appropriate, will 
receive consideration. Tile final list should include estimated procure­
ment lead-time when known, and a list of spare parts to be stocked by 
the Center. 

(2) Remote-Sensing and Ground-Truth Specialist: This 
individual will require complete and thorough current knowledge of optical 
and ancillary laboratory equipment for photographic and optical processing 
and utilization of satellite data, and all applicable field equipment for 

*All equipment to be supplied to the National Research Council (NRC) 
for use in connection with this project will be supplied under the 
Remote Sensing Technology for Development Project (493-0314). 
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processing ground truth. He/she will prepare detailed specifications for 
all equipment needed, using the list attached to this Project Paper as a 
guide, but making recommendations for alternatives/substitutions where neces­
sary or economical. The final list and specifications given to A.I.D. should 
include estimates of required procurement lead-time and necessary spare parts. 

Also, promptly after satisfaction of conditions precedent, 
AID will undertake the contract for the services of a U.S. academic or 
other institution having internationally recognized expertise in the 
reduction, processing, enhancement, and utilization of satellite data, 
as described in this Project Paper, and the rapid, effective transfer of 
its related technologies to students in an international environment. 
The in~titution will be expected to provide the services of a Project 
Leader, Geologist/Hydrologist, Land-Use Specialist, Cartographer, and 
Systems Analyst for the work periods specified in this Project Paper and 
having the qualifications attached hereto. It is anticipated that services 
under the contract will continue for varying periods, up to six years. In 
addition, it is estimated that the contractor will be required to arrange for 
up to ten person-months of specialized expert consulting services during the 
six-year period of the project, for solving special problems and giving special 
advice and lectures. 

b. Data 

The first step in preparation for the Center is to order 
appropriate historical scelles in CCT and imagery form from the EROS 
Data Center and commence bui1di rlq up a 1 ibrary and data bank. Prompt 
action on this will be required since delivery time has been quoted at 
from six months to a year according to what end-product is required and 
the location of the user. A lHIrary of professional papers, aerial photo­
graphs, and relevant text books will be established at AlT. These data will 
be digestej, enhanced, and utilized for instruction, problem solving, and 
the data products most needed t,y the countries in the Region will be 
distributed by the outreach facility. Aerial photography and maps of Thai­
land will be made available by the National Research Council, RTG as part 
of their ground-truth function. The Data Bank of the Center will be inte­
grated with the AIT Library, which is already active. Library personnel will 
be provided by AlT. 

c. Training 

Most Asian countr1es do not yet possess sufficient depth of 
technical personnel to insure optimum use of s~te11ite data. Because 
the level of training required varies widely from count~y to country, 
the Center plans to begin by teaching only one-term (3 to 4 months duration) 
special courses during the first year to maximize f1exiri1ity to respond 
to individual requirements. Both optical and computer-b~sed prOblem solving 
will be demonstrated with hands-on instruction. Students will be encouraged 
to bring imagery and local problems from their own countries to the Center 
for solution during the training. Test areas in Thailand, and air photo 
coverage and imagery of them, wi 11 be arranged by the Nati ona 1 Research 
Council technicians. 
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In later years. as the need develops. ESCAP is expected to 
make increasing use of the Center as its program in the field of remote 
sensing develops. 

d. Problem Solving and Research 

As mentioned above. problem solving will be taught and 
encouraged in all phases of the training. The u.S. and Asian instructors 
will assist in carrying out remote-sensing research to establish this 
subsidiary of AIT as a center of excellence. and to insure Asian 
acceptance of the utility of the discipline in national development plan­
ning. A research problem involving the Brahmaputra River and its 
tributaries has already been suggested by Bangladesh and. when the word 
gets out through [SCAP and the Center outreach facilities. more such 
problems can be anticipated. AIT officials have indicated that they do 
not wish to see the Center become purely a service organization. but this 
does not close the door to contractual research on special problems as is 
now being done at AITls Computer Center. 

e. Outreach 

Particularly in its formative period. it is vital that 
knowledge of the Center. its capabilities. curriculum. facilities. and 
costs be disseminated to the appropriate Asian institutions. The U.S. 
Project Leader. and later the Asian Director of ARSTC. will have to be 
dynamic and innovative in their communication with Asian Governments. 
institutions, and interested individuals, to make known their capabili­
ties and receive feed back on the varying requirements of the client 
countries. A newsletter will be circulated. and [SCAP and the Center 
will collaborate on symposia and other meetings to increase Asian awareness 
of the Center and its capabilities. 

f. Equipment 

To accomplish its technical mission. the Center will require 
equipment that will be purchased by A.I.D. and transferred to AlT. 
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PART III: PROJECT ANALYSES 

A. Technical Analysis 

A detailed discussion of the principal factors bearing on the technical 
feasibility of the project is contained in Annex C. 

Generally, determination of the technical feasibility of this project is 
based on the following factors: 

(1) The proven ability of the Asian Institute of Technology to house 
and conduct multinational technical studies in the Asian environment. 
coupled with the cooperative spirit evinced by the National Research 
Council of Thailand in agreeing to provide aerial photos, reproduction of 
photographic materials, and ground-truth assistance. 

(2) The cooperation and assistance of ESCAP in providing a forum for 
discussion of Asian remote-sensing needs by means of symposia and its Inter­
governmental Committee on Natural Resources. ESCAP's support of the 
outreach facilities of the Center will consist of circularizing its member 
countries and arranging fellowships for selected students at AlT. This 
support will be a major factor in maintaining the international and non­
political posture of the Center which is necessary to assure area-wide 
acceptance. 

(3) The continuing and growing need of the member nations of ESCAP 
for their own expertise in making available, interpreting, anrl utilizing 
remote-sensing data in the formulation of their development programs. 

(4) The decision of the RTG to fund a Ground Receiving Station with 
$4 million of its own funds demonstrates the importance Thailand attaches 
to satellite data and will contribute to the problem-solving capability of 
ARSTC by making available current data on a timely basis as stipulated 
in the Memorandum of Understanding signed with NASA, and 

(5) The academic and research requirements of AIT are growing and 
the combination of these trends necessitates the replacement of the present 
IBM 370/145 by a computer having increased capacity if AIT and ARSTC are 
to coexist successfully. The commitment by IBM to replace the present 
computer which is discussed elsewhere is a major consideration in this project. 

For the actual transfer of satellite technology at AIT, an 
internationally known U.S. institution will be engaged to provide a Project 
Leader, Land-Use Specialist, Geologist/Hydrologist, Cartographer and a 
Systems Analyst, each an expert in his field, to assist Asian counterparts 
at AIT in teaching their specialties to Asians. 
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The project envisages a transfer of technology to the Asia region 
on six different levels: 

(A) Direct transfer of skills through short-term training 

(B) Transfer of new techniques through reports, seminars, 
symposia, etc. 

(C) Transfer and interchange of students, full-time instructors, 
and part-time lecturers throughout the area. 

(D) Outreach activities resulting in the transfer of information via 
communication, newsletter, document disseminat~on, etc. 

(E) Transfer of knowledge through continuing education of 
university professor~ and government officials, and 

(F) Transfer of benefits to Asian populations through 
implementation of programs applying the technology. 

At the close of the six year project, it is anticipated that 
the Asian Remote Sensing Training Center will be an integral and productive 
part of the Asian Institute of Technology ably supported and advised by NRC 
and ESCAP. It will have trained 200 to 300 technicians to form the nucleus 
of an Asian community of remote-sensing specialists. This community of experts, 
in turn, will train contributors of remote-sensing expertise to national devel­
opment planning in the ESCAP area in the years to come. They will have available 
the imagery and other products of the Thai ground station and the up-to-date 
technical and research facilities of the Center to assist them in solving 
development problems. 
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B. Financial Analysis and Plan 

Tables 1 and 2 summarize the cost estimates and financial plan 
for the project. Detailed cost breakdowns are contained in Annex F. 
As has been discussed elsewhere in this Project Paper, a grant of 
$5.6 million will finance A.I.D.'s inputs into the project. This will 
be spread over several years commencing with a $3.21 million tranche in 
FY 79. Other participants in the project, including the Royal Thai 
Government (RTG), International Business Machines (IBM), Asian 
Institute of Technology (AIT), and other donors under the auspices of 
ESCAP will provide funds and resources equivalent to about $7.0 million. 
The total $5.6 million A.I.D. contribution for both phases equals about 
44% of all support for the Center. 

1. Funding Arrangem~~ts 

A.I.D. will finance the total costs of technical assistanc~. 
These costs will be financed directly by AID either through a PASA 
arrangement with a U.s. Government Agency or direct letter of 
commitment procedure with a private institution. 

A.I.D. will also finance the purchase and installation of equipment 
needed for the Center listed in Annex D. 

It is estimated that $400,000 will be required for maintainfng 
computer peripherals and software during the life of the project. A.I.D. 
will finance this requirement from the grant. 

2. RTG Contribution 

The RTG has ear~arked 80 million baht (about $4 million) in its 
FY 1979 budget for the construction of a ground receiving station in the 
Bangkok area. One-third of the cost of the station (abo~t $1.3 million) 
is attributed to this project as an RTG contribution since the Center will 
be a major user of the station. In addition, the RTG will finance all 
operational costs of the station and will provide data to ARSTC witholJt 
cost -- a contribution of $500,000. 

3. Other donors 

IBM will be a key donor to the project through the loan to AIT of a 
3031 computer valued at $5.0 million and a grant of $1.475 million. Of this 
total contribution, $2.5 million (approximate value attributable to this 
project) is shown 3S dn AIT contribution on the summary tables. ESCAP is 
also expected to seek funding for fellowships for regional trainees to help 
offset AIT's costs during the first years of the Center's operations. 



A.I.D. COMMITTMENT SCtlEDULE 

(US $1000) 

FY 1979 FY 1900 FY 1901 FY 1~tj2 FY 1903 FY 1984 FY 1985 TOTAl 

I . U.S. Consultants (long-Term) 1127 10 763 Ie 10 5 1925 

II. U.S. Technical Assistance 
(Short-Term) 40 20 40 40 40 180 

III. Scholarships 100 150 150 75 25 500 

IV. Commodities & Maintenance 1725 94 200 100 100 60 2299 

v. Evaluation & 12 32 12 12 32 100 
Ptwto l1 a j son 

VI. CO,l t I n!Jency 200 200 96 50 50 596 

TOTAL I 3092 436 1281 I 362 287 142 5600 



AID 

PROJECT COMPONENT Phase Phase 
I II 

Ground Station (FX) 

Coamodities (FX) & 
Computer Maintenance 2019 280 

Technical Assistance 
(fX) (Long/Short Term) 1247 858 

Local Operational Costs 
(Local Costs) & 

Scholarships 274 286 

-
Eva luaU on (fX) 20 20 

Contingency (lOi) (fX) 496 100 

TOTAl (Rounded) 4056 1544 

GRAND TOTAl 5600 

SUMMARY COST ESTIMATE AND flWANCIAL PLAN 

(US $000) 

RTG All 

Phase Phase Phase Phase Phase 
I II I II I 

1335 

1750 750 

200 300 1080 1080 200 

1535 300 2830 1830 200 

1835 4660 

ESCAP 

Phase Phase 
II I 

1335 

3769 

1247 

300 1754 

20 

496 

300 8621 

500 

TOTAl 

12595 

Phase 
II 

lQ30 

858 

1966 

20 

100 

3974 

I ..... 
VI 
I 
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c. Social Analysis and Role of Women 

It is the increased institutional capability resulting from the 
training that will have significant beneficial effects throughout the 
region. Improved water management in Bangladesh, for example, will bring 
tangible results to this 5tricken country which will be very positive. 
Better weather forecasting can also reduce tragic losses now often exper­
ienced in this country. Forecasting of floods, which are often devastating 
in the area, may save lives and property if data from weather satellites 
can be interpreted and disseminated in a timely fashion. Satellite imagery 
and its interl!retation will play an important role in these developments. 

The direct social impact in terms of unemployment in Asian societies 
of training 200 to 300 technical 3nd managerial personnel in the application 
of remote-sensing technology is expected to be negligible. The greater 
efficiency of this tool will not result in significant numbers of foresters, 
hydrologists, geologists, cartographers, or surveyors becoming unemployed as 
a result of its introduction. Rather, the new techniques and materials will 
just slightly reduce the vast backlog of development work. For instance, 
Indonesia has a long-range program for resettlement of some of its 
population from densely populated islands to nearby relatively uninhabited 
ones. Satellite imagery may contribute substantially to the choice of 
feasible areas for development. 

In India and elsewhere, the encroachment of the desert upon farmland has 
caused economic and social distress. Greater awareness of the progress 
and extent of desertification re3ulting from satellite imagery could foster 
social, economic, and agricultural programs to reverse the present trends. 
In general, better land and water resource management will be accelerated 
by utilization 0f properly interpreted satellite data. 

Role of Women 

The RTG National Research Council (NRC), which will conduct the 
ground-truth portion of the project, employs about 200 people on a 
full-time basis, more than iO% of whom are women. The Deputy 
Secretary-General for Science of NRC is a woman and five of the six 
Division Chiefs are women. 

Thirty percent of AIT's academic positions are currently held by women; 
the AIT student body is also roughly 30% female. AIT is endeavoring to 
recruit more women on its staff and among its students and will welcome 
female staff members both among the instructors at the Center and as its 
students. 

For its part, A.I.D. will endeavor to recruit at least one woman 
instructor among the members of the U.S. team. Information on the Center 
circulated by ESCAP and the outreach facilities of AIT will stress the 
welcomed participation of women as both students and instructors in the 
project. 
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Finally, women will account for at least 50% of the ultimate 
beneficiaries of improved national and regional resource planning through­
out the Asia region. 

D. ECONOMIC ANALYSIS 

Remote sensing with satellite technology is such a recent Dhenomenon 
that the entire spectrum of benefits is not yet known. Natural disaster 
forecasting, environmental-degradation monitoring, and land-use 
optimization are only a few of the many app1ication~ now in use and yet 
to be discovered. Since the magnitude of benefits is not quantifiable 
but presumed substantial, every effort has been made to design the most 
cost-effective project by minimizing input costs. 

Traditionally, land surveys have had to be done by personnel actually 
traversing the survey area, however remote and inaccessab1e. Aerial 
photography has easily supplanted onerous field surveys and still remains 
the chief alternative to remote sensing by sHellite. However, aerial 
photography, including interpret~tion, is 8stimated to cost about 30 times 
more than surveys of comparable areas done by sate"J 1 He. For many pur­
poses, satellite imagery, while not as detailed as aerial photography. 
provides sufficient detail and information for large regions. Where 
sufficient detail is not available from satellite imagery, it can be 
accompanied by limited aerial or ground surveying. 

In the present project, twenty countries in South and Southeast Asia, 
with about 5% of the world's land area and 18% of the world'~ population, 
will be imaged every 18 days. The Center will provide the capability 
for all twenty countries to obtain an overview of their national terri­
tories for about one thirtieth of the conventional cost. (Prior experience 
has shown aerial survey costs plus interpretation to range from about 
$12 to $30 per square mile). Satellite sensing combined with aerial 
photography pr~vides an excellent mix of large area and localized obser­
vation, and at a cost far below that of aerial photography when used 
alone. For example, under the present project, 100,000 square miles can 
be examined by satellite remote sensing for about $102,000. A more 
detailed examination of 20,000 square miles by aerial photography would 
cost an additional $680,000. The total cost of the combined satellite 
and aerial surveys is $782,000 compared to $3,400,000 if the entire 
100,000 square miles were aerial photographed. 

While the full range of potential development benefits from remote 
sensing is not known, benefits are undoubtedly greater than the antici­
pated project costs. Indeed. the timely forecast of just one major 
natural disaster would probably in itself justify the project. From 
the foregoing discussion, it is clear that remote sensing by satellite 
is by far the most cost-effective method of obtaining these benefits. 
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E. Beneficiaries 

Examples shown below are drawn from Thailand's experience in utilizing 
and experimenting with the use of remotely sensed data in resource 
management. Additional examples of regional use of this technology can 
be found in Annex C. In assessing benefits to be derived from the project, 
one must accept the premise that improvements to environmental planning 
benefit Q11, both ri~h and poor, and that tracing the linkage all the way 
to a poor farmer in the field is unnecessary. This would be the case in 
both land classification and forest management. 

By utilizing satellite imagery, the Department of Forestry observed 
that substantial deforestation occurred between 1961, when aerial photogra­
phy and ground checks showed that 55% of the country was forested, and 1973, 
when satellite imagery showed that 38.6% was forested. The cost of the 1973 
inventory was comparatively small and satellite data visually demonstrated 
the critical trend of deforestation due to illegal cutting, shifting culti­
vation practices, and concession logging. This knowledge stimulated the 
RTG to move to a more intensive forest management system in order to properly 
control timber extraction and to initiate replanting of certain exposed 
forest lands, as well as to explore other renewable energy sources. 

Another use of satellite image~ was in the production of land-use 
maps of large sections of Thailand. These maps are used in planning 
development activities throughout the nation, and changes in land use are 
important indicators of food production, population movements, soil-depleting 
erosion, and many other resource and en~ironmental trends. National 
planners armed with current information are moving more rapidly and more 
accurately to take advantage of changes that are positive and plan corrective 
action when changes are regressive. 

Another example of productive use of NRC's imagery is in irrigation 
planning for river basins. Recently, an entire water course network in a 
major river basin was mapped accurately during a two-day period. This new 
map will be used in designing an irrigation system to increase crop 
production in the area. 

Still another use of imagery is in crop forecasting. By use of imagery 
and statistical sampling through ground survey, crop areas and yields can 
be measured with acceptable accuracy to predict surpluses and shortfalls in 
advance. This provides planning time for marketing excesses, or importing 
food in areas of shortfall. Famine affects the poor more significantly 
than the rich, and corrective measures, made possible by accurate forecasts 
from remote sensing, would certainly benefit the poor directly. 

Satellite imagery and its interpretative outputs are tools, that 
when used in connection with other technology, can produce data for better 
resource-development planning. Taken by itself, remote sensing doesn't 
result in change any more than any other planning tool. Used in the design 
and implementation of projects; however, it can greatly increase the chances 
of success, and it has a solid role to play in that process, especially 
in the less developed countries where data are so difficult to obtain. 
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F. Environmental Concerns 

The project, largely a training effort, will not in and of itself 
have any effect on the environment. It will, however, lead to improved 
resource management and, therefore, will have a positive environmental 
impact. Other sections of this paper discuss projects utilizing remote­
sensing technology that have benefitted the environment throughout the 
Asian area. Due to the desire within the area and, in fact, worldwide, 
for proper management of renewable energy resources, including forest 
reserves, this training is timely and the applications of remote-sensing 
technology can and almost assuredly will have a positive impact on the 
environment. 

The environmental concerns were fully explored during the project-planning 
stages and a negative threshold decision was approved. 
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PART IV: IMPLEMENTATION PLANNING 

A. Admininstrative Arrangements 

The Asian Institute of Technology (AIT) in Bang}ade5h, Thailand, 
has been selected to house the Asian Remote Sensing Training Center, 
hire and administer its Asian staff, and insure its continuity after 
the termination of this project, because of its central location and 
the availability of its Computer Center. The Institute, founded in 
1959, became fully independent in 1967 under a charter granted by the 
Royal Thai Government (RTG). AIT has a 400 acre campus located 
42 km north of Bangkok which is provided by the RTG. The Institute 
physical facilities were financed by the governments of Australia, the 
Republic of China, Japan, New Zealand, Thailand, the United Kingdom, and 
the United States, as well as the Lee Foundation of Singapore. Besides 
dormitories for 600, cafeterias, sports facilitieS, and a medical center, 
AIT maintains a Conference Center providing a 600-seat auditorium, simul­
taneous translation facilities, dining rooms, and hotel rooms for 120 guests. 

The Institute's Board of Trustees consists of 40 members from 21 countries, 
and its present enrollment from 20 countries across Asia, amounts to more 
than 400. Its alumni, as of August 1977, amounted to 1377, including some 
from outside Asia, taught by a faculty of more than 100. Instruction 
presently offered spans a broad technical spectrum and varies from short 
special training periods to long-term scholastic studies leading to a 
Ph.D degree. 

A.I.D. has been assured that existing living and administrative 
facilities at AIT are ample to house and support the Remote Sensing 
Trai ni ng C€:nter students who wi 11 amount to not more than forty at any 
one time during the six-year life-of-project. Further, its Computer 
Center dnd Library system will adequately house the data bank. This data 
bank will provide the information base from which the extensive outreach 
procedures of the center can be conducted to keep the activities of the 
regional and various national Remote Sensing Centers before decision 
makers in the governments of t:le area. 

The project, although Dart of AIT, will be under the overall direction 
of and supported logistically by a U.S. academic or private institution 
having internationally recognized expertise in the reduction, processing, 
and utilization of satellite data, and the rapid effective transfer of its 
related technologies to students. This institutlon will conduct its 
portion of the project under an A.I.D. direct contract. It is possible 
that a U.S. government employee will be seconded, under PASA arrangements, 
as one of the U.S. instructors at the Center. In any case, all long-term 
instructors will be seconded to AIT and instructors will be integrated 
into the AIT Staff and accorded appropriate professional rank. The 
Project Leader will be the Acting Director of the Center until the end of 
the first academic year, when the Asian Director will take over responsi­
bility for the Center and the Project Leader will act as his Assistant. 
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Added support for the project will come from the local United Nations 
organization headquartered in Bangkok, the Economic and Social Commission 
for Asia and the Pacific (ESCAP), which has agreed to act as a non-political 
clearing house and focal point for the exchange of views and information 
concerning the utilization of satellite data for development in the 
region. ESCAP has also undertaken to organize ad hoc intergovernmental 
meetings to provide the Asia Remote Sensing Training Center with feedback 
from the regional countries including, inter alia, their recommendations 
for improvements in the curriculum and operation of the Center itself. 
In addition, it is anticipated that the United Nations will provide a 
number of fellowships at the Center for promising Asian students. (ESCAP 
has, in the past, hosted symposia, such as the Inter-governmental Meeting 
on Remote Sensing and Satellite Surveying held at Bangkok from 7 to 
13 June 1977, and plans to continue its support for technology tran~fer 
in this field even more actively in the future.) 

B. Implementation Plan 

An Implementation Plan is contained in Annex G. A discussion of some 
of the more critical elements of the implementation pla~ follows: 

(1) Promptly after signing of a two-party grant letter of agreement, 
AID will undertake to arrange appropriate consulting services, possibly 
via PASA from the USGS or NASA, or by contract with qualified individuals 
or firms, to finalize detailed specifications for the equipment to be 
purchased for ARSTC and NRC (equipment for the latter will be financed 
under another project, Remote Sensing Technology for Development). 

(2) The five U.S. members of the Center instructional team will be 
contracted and proceed to Bangkok, Thailand to become members of the staff 
of the Asian Institute of Technology ninety days before the beginning of 
the appropriate term at AlT. They will coordinate with the Asian instruc­
tors hired by AlT. check out the equipment. and prepare the final curricu­
lum in active cooperation with NRC and AIT officials prior to the opening 
of the teaching term. 

(3) During this period. AID will, based on the specifications 
prepared by the consultants mentioned in (1) above. awarn ~ rnntr~rt tn 
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(4) For one year (3 full terms) fo11owfng the openfng of ARSTC's 
remote sensfng program, only sfng1e-term specfa1 trafnfng courses of a 
prob1em-so1vfng nature wf11 be taught at AIT, NRC wf11 conduct the ground 
truth portfon of these courses a~a provfde necessary aerfa1 photographs and 
fmagery reproductfon to assfst AlT. utf1fzfng the AID-ffnanced equfpment 
provfded fn other A.I . D. projects. NRC wf11 be assfsted fn fts 1fafson 
wfth AIT for the dUratfon of the project by an Eng1fsh-speakfng photo-
1fafson offfcer ffnanced by AIT under the A.I.D. grant. 

(5) Begfnnfng at thecomp1etfon of the Center's ffrst academfc year. 
the U.S. and Asfan fnstructors of Center. fn consu1tatfon wfth ESCAP 
offfcfals. wf11 prepare currfcu1a for long-term trafnfng fn remote sensfng 
ff justfffed. (Thfs advance p1annfng fs necessftated by an AIT requfrement 
to submft degree courses (as dffferentfated from specfa1fzed trafnfng) to 
the Academfc Senate for approval.) 

(6) Durfng each academic year. but partfcu1ar1y fn the ffrst year of 
trainfng courses. it is planned that the Project Leader will make 
several trips to Asian countries, Loordinated where possible with ESCAP 
and other symposia on remote sensing. The purpose of these trips will be 
to sensitize appropriate government officials in the area to the advantages 
of remote sensing in development planning as well as familiarize them with 
the actfvftfes and capabf1ftfes of the Center and interview potential 
students and instructors for the Center. The t rips will also provide the 
Leader with an opportunfty to assess the needs and facf1fties in the area. 
Similarly, some of the instructors may travel in the area to present papers 
at meetings and also, on occasion, to ass ist with research problems at the 
request of governments and instituti ons in the area. (Decisions on approv­
ing research participation should be made so as to maximize work done at 
the Center and minimize absences.) 

(7) Early in the project. the Project Lead"lr and both Asfan and 
American instructors will establish and maintai ~ cordial relations wfth 
the Mekong Secretariat, WHO. the World Bank, FAO. and other user and donor 
organ1zaticns. particularly those based in Bangkok. In the meantime, Center 
outreach staff. assisted by All library personnel, will publicize the 
activities of the Center, provide up-to-date information from NASA and 
U. S.G.S. on remote sen sing appli cations, and collect information on other 
sate11fte-re1ated problems and accomp1f shments in the region. The staff 
will also attend to working relationships with cooperating organizations, 
particularly ESCA~ and NRC • 

• 
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(8) At the end of the second year of training (more precisely the 
end of the fifth academic term of training under the project), the 
Geologist/Hydrologist and the Land-Use Specialist positions will be termi­
nated, and duties of these individuals will be assumed entirely by their 
Asian counterparts at the Center. At the end of the fourth academic year 
(the twelfth academic term), the Cartographer and the Systems Analyst will 
also return to the U.S., shifting their duties to counterparts by now 
well-established at AlT. 

(9) During the final year of the project, only the U.S. Project Leader 
will remain to oversee implementation of the project. Primary emphasis will 
be on a smooth transition to an all-Asian instruction and management system, 
including courses responsive to the needs of ARSTC's client countries. The 
objective will be to make sure that every effort is made to develop the 
Center into an integral part of the Asian Institute of Technology to ensure 
a continuing supply of graduates who are actively applying their remote 
sensing skills to Asian development problems throughout the region. 
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c. EVALUATION ARRANGEMENTS 

This project with its regional focus will require close-monitoring 
in order not to lose track of widely dispersed graduates. The following 
evaluation activities are planned: 

(1) At the end of the first and second years of Phase I, 
USAID/Thailand will conduct evaluations to determine 
intermediate progress toward attainment of project pur­
purpose and to provide early warning of implementation 
problems. These evaluations will be carried out with the 
p~rticipation of AIT and the Royal Thai Government. 

(2) The first indepth evaluation will be scheduled approximately 
six months before the end of Phase I. The evaluation will 
examine the degree to which the efficient management of inputs 
has produced the planned outputs of data and trained personnel, 
as well as an intra-regional transfer of information. The 
outputs will then be reviewed to determine how far they have 
gone toward the achievement of the purpose of Phase I of the 
project: the establishment of an Asian Remote Sensing Train­
ing Center with capacity to undertake activities outlined in 
the logical framework. At this point in the project, concepts 
and targets will be reviewed and redesigned as necessary in 
preparation for Phase II. This evaluation will require out­
side expertise, either from Thai or U.S. sources. 

(3i During Phase II, the same procedures will be followed, with 
USAID/Thailand evaluations after each of the first two years 
and an indepth end-of-project review at the end of the final 
year. Assessment of attainment of project purpose will be 
derived from llfe-of-project experience with the utilization 
of satellite data in resource management as well as 
development planning. 

Evaluation Costs: Adequate (4 p.m.) personnel external to the project 
to participate in evaluations during 3rd and 6th years are budgeted 
within the project at a total cost of $40,000. 
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D. Negotiating Status and Conditions Precedent 

The design of this project has been worked out in close cooperation 
with AIT, NRC and ESCAP, organizations which will have the major imple­
menting responsibilities under the project. All have contributed ideas 
to the project design, including reviewing the PP in draft and concurring 
with its sUbstance. Official documentation confirming the interest of the 
key organizations is alreaqy on record in the form of a diplomatic note 
from the RTG Ministry of Foreign Affairs. and correspondence with AIT, NRC 
and ESCAP (Annex H). Further and more detailed commitments will be 
secured in the course of negotiating the project. A two-party grant 
letter of agreement will be signed by AIT and USAID/Thailand. (A nation­
ality positive list for AID-financed scholarships will be annexed to the 
letter of agreement.) 

As conditions precedent to disbursement for other than equipment 
procurement advisory specification writing services, A.I.D. will be 
provided: 

1. Evidence that AIT has made arrangements to secure and 
maintain adequate mainframe computer capacity to service 
project requirements. 

2. Evidence of firm commitments and agreements bet~2en AIT and 
NRC, detailing the services each is to provide the other, 
including quantification (e.g. number of images to be 
computer enhanced by AIT, number of copies of photo repro­
duction to be processed by NRC etc.), timing, and costs to 
be charged, if any. 

As stated elsewhere, governments in the region which will be served by 
the Center have been surveyed and generally indicated support for the 
Center concept and their intention to make use of its facilities and 
programs. No specific written commitment~ will be sought from ind'ividual 
countries, but A.I.D., AIT and ESCAP will continue to provide information 
to them and to solicit their participation. An important step in this 
process was the meeting on remote sensing activities in the ESCAP region 
held in Bangkok during November 28 to December 2, 1978. 
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TI[S TO M(ET THESE OENA/lOS. OESlGH TtAII ~HTICII'ATES SUCH 
ASS[SS/I£ltT IIILL REQUIRE SI10RT conSUL TMlC1 IN THAILAHO liND 
WILL CA8LE SCOP! OF sERYIC£S JNO SUGGZSTEO COIISUL TAIIT ~OR 

UUIO/F CONSIDERATIO~/AI'PROVAL ASAP, 

I. 'C AG~EES IIi1H IifPEl POSITION ~F "ISSION TWAr .PPROVAl 
'ROCESS SHOULO ,~OT IE 'USHEO UnDULY, MlO Vill AD~Usr TIllING 
OF,'ROJECT ~REPARATIOIIS TO Ftr ,'ISSI01l ~fQUIREI~BT:;, 

,(vIEII ..,. VAC ',AS '~OPOSEO IP~IOR .ECEIPT.RF.FTEll TO 
'ROVIDE UtOUGH ~UIOAHCE ell PROJECT LIMITS 10 ASSUU FINAL 
D[SIGH UFORT C.1II CONCENTRATE eM AAUS OF GEHUINE cancu. 
TO AurHORIZIHG OFFICER, 'JILL ,«nT'ONI T~IS UYI(II IF 
"ISSIOIt COIISlons IT ~REMATUR[. VAIICE 

BEST AVAIlABLE COpy 



PROJECT DESIGN SUMMARY 

LOGICAL FRAMEWORK 

Project Title and Number: Asia Remote Sensing Training Center - 498-0253 

Life of Project: 
From FY 1979 to Fy 1985 
Total U.S. Funding - $5.6 million 
Date Prepared - 7/30/79 

Narrative Summary Objectively Verifiable 
Indicators 

Means of Verification 

Program or Sector Goal: r,leasures of Goal Achei ve- 1. Examination of de' .. -el-
The broader objective ment: opment plans of partici-
to which this project pating ESC_~ countries. 
contributes: 1. Existance of develop-

ment plans based on 2. Interviews with ARSTC 
To improve agricul turul remote sensing throughout graduates in participat-
forestry and othe.i p.l.rticipating ESCJI.P ing ESCAP countries. 
natural resource; pla.n­
ning and management, as 
well as forecasting 
natural disasters, 
throughout the Asia 
region in order to 
enhance the region's 
economic and social 
development. 

cowltries. 

2. Inli viduals who have 
r;radUCited from ARSTC 
progra::1 are actively con­
tributing to development 
planning, as well as 
resource management and 
planning. 

Important Assumptions 

Assumptions for Acheiving 
Goal Targets: 

1. Remote sensing will 
prove to be usefUl and a 
cost effective ~eans of 
obtaining data and infor­
mation needed for resource 
and development planning. 

2. LANDSAT series of 
satellites (or others 
with like cap~bilities) 
will continue to orbit 
earth at least until 1990. 

3. Ground receiving 
~tations are constructed 
·n Asia area as orbiting 
~emory capacity wanes. 



PROJECT DESIGN SUMMARY 
LOGICAL ~JORK 

Project Title and Number: Asian Remote Sensing Training Center , 498- 0253 

Lire or Project: 
From FY 1919 to FY 1985 
Total U.S. Funding - $5 .6 million 
Date Prepared: -1130 /19 

Narrative Summary 

PROJECT PURPOSE 

Phase 1- To estab-
lish an Asia Remote 
Sensing Training 

Objectively Verifiable 
Indicators 

CONDITIONS THAT WILL INDI, 
CATE PURPOSE HAS BEEN or 
ACHEIVED: END OF PRQJEC'I 
STATUS 

Center with capabil- 1 . Center Staff r egularlJ 
city to : (1) provide invited to and attend 
t raining to ESCAP 
technicians, (2) dem­

interll&.tional seminars. 

onstrate the usefUl- 2. Graduates are in re­
ness of remote sensin sponsible positions in 
in development plan- resource management/devel 
ning as veIl as re- opment agencies of r espec­
source mana gement and ti ve ESCAP countries . 
veather forecasting, 
and (3) assist in 
planning as requested 
by Asian user agen-
cies. 

Phase II: Cente r 
functions as an inte­
gral part of AIT vi th 
an i nternationally 
recognized program 
vhich i s being ut i­
lized by ESCAP 
members. 

3. Center continues to 
train students , conduct 
r esearch , and pr ocess and 
analyze imagery. 

Means of Verification 

1 . Evaluations 

2. AID and other agency 
records. 

3. Field vis i ts ~o ap­
propri ate agencies of 
ESCAP countries ; inter­
views with gr aduates to 
determine if are working 
in fields which utilize 
remote sensing expertise. 

Important Assumptions 

SSUMprIONS 
URPOSE : 

-
FOR ACHE~ING 

Timely AID/RTG/ESCAP 
pproval of annual oper­
ting bUdgets; adequate 
taff and policy support. 

AIT Board of Directors 
ommits itself to permanent 
tatus of center. 

3. NASA and US continue 
to make technology and 
imagery available. 

4. Remote sensing yeil~ 
important data from a re­
source management/develop­
ment planning perspecti~ . 

to • N 



PROJECT DESIGN Sl~ 
LOGICAL FRAMEWORK 

Project Title and Number-- Asian Remote Sensing Training Center, 498-0253 

Life of Project: 
From FY 1979 to FY 1985 
Total U.S. Funding - $5.6 million 
Date Prepared - 7/30/79 

Narrative Summary Objectively Verifiable 
I:1dic8.tors 

ourPUTS: 

1. 200 or Dore techni-

Means of Verification 

1. PTI' records a!ld 
report3. 

1. Trained Techni­
cians, planners 0 .. .'1'1 

decision maker3. 
c:il'13 tr'line,j (shor:, -:"t?:"::l) ,") AnnuCil evaluations. 

2. 1.\.10 O~~ :nQr--"2: s emiaG.r 2 

2. Increased natural per ye'!.:" conduct.ed at 
resource and weather Ce!"1 'ue r :J.:lCl! or ~·"-"3ion::J.2. 
datal information. cOlL'1trie,,;. 

3. LruIDS~T cooput.er 
pr0cc3si~ls facility estab­
lished'L'1d o'Jre than 200 
scenes processed e~ch 
year (nRC). 

4. LibrarJ established 
with imaee anG CCT data 
arcnlves; 1000 plus sq. 
ft. image storage capacity 

Indepth evaluations 
at efld of years 3 and 6. 

Important Asusumptions 

ASSUMPTIONS FOR ACHEIVING 
OUTPUTS 

1. Planned computer capa­
city is sufficient. 

2. AID remains com­
mitted to Center and takes 
steps to make it an 
integral part of the In­
stitute. 

tD 
I 

W 



PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

Project Title and Number - Asian Remote Sensing Training Center - 498-0253 

Life of Proj ect : 
From FY 1979 to FY 1985 
Total U.S. Funding - $5.6 million 
Date Prepared - 7/30/79 

Narrative Summary Objectively Ve:.:ifiable 
Indicators 

Means of Verification Important Assumptions 

IaPUTS 

AID: $5.600 million 

AID: $4.600 million 

RTG: $1.83) ~illion 

I:·2Ll~!·':~~]TATIO] Ti rET 
(TY!'-'2 ~;O"':lD QW'i.N'I'ITY) 

-Grant Letter of Agreement ASSUMPTIONS FOR PROVIDING 
-Periodic reports of I~PUTS 

AID: 
T .1\. 
Cor:rr10d. 
Otrl ~2r 

AID: 
Lac'll 

Costs 
Comnlod. 

R'l.'G: 
Grow1d 

3ta. 
Loc3.l 

Costs 

ESCAP: 
Fellow­

ships 

r'hase I 

1,247 
2,01) 

790 

1,080 
1,750 

1,335 

200 

200 

advisors, monitors 
Ph3.se II -h.ID budGet and fin3.ncial 

reports 
BSB _~'':''G budget 
2Bo -2S:hP budget 
400 

1,080 
750 

300 

300 

-Funding will be available 
as planned 

-AIT acquires computer 
capacity 

-ESCAP secures UNDP fi­
nancing of fellowships 

-NASA acquires data 
for imagery and stores 
it 

-ESCAP countries recog­
nize value of Center 
activities and select 
trainees (including fi­
nancing of their inter­
national travel). 



ANNEX C - 1 

ANNEX C: Detailed Technical Analysis 

To understand the full implications of satellite technology, 
its applicaions, and just as importantly, its limitations, some discus­
sion of the basic factors involved may be helpful. The LANDSAT space 
vehicles do not use conventional cameras for remote sensing but rather 
scanners, somewhat similar to television apparatus, which record what 
they sense in a series of dots of different intensity rather like a 
printed pciture. Most satellite imagery, then, is not photography but 
an image constructed by a computer. 

This is necessitated in part by the velocity with which the 
satellite moves around the earth at an altitude of 570 miles, making a 
full circuit every 103 minutes. The satellite has a linear orbital 
speed of 16,596 mph in its 28,490 mile orbit, but because the earth is 
only 24,902 miles in circumference, the ground coverage is at the rate 
of 14,506 miles per hour. 

The multispectral scanning sensor on board observes areas 
115 miles by 115 miles (13,225 square miles) at a time and the data 
recorded in each of these frames have to be stored on tape or spewed 
out by radio to earth at a prodigeous rate in order to finish the 
operation in less than the 28.53 seconds which are required for the 
satellite to travel 115 miles and have to start sending data from a 
new frame. Since each line utilizes 3,240 six bit samply bytes and 
2,340 lines per frame 30,326,400 bytes of data are generated per 
picture in each of four or five wave lengths. 

These data are captured on high density digital tapes at 
the receiving station where they are scanned to eliminate scenes of poor 
quality, or those not applicable to the region under study, or those 
having too great a percentage of cloud cover for utility. Each ground 
station is located so that it can reliably receive data from any satel­
lite over 5 degrees above the horizon within its field of view, and thus 
each receiving station can receive data from a LANDSAT satellite directly 
over any point on earth less than 3,226 km (2,004.54 miles) away from 
the statior.. (If LANDSAT D is launched as presently planned, this 
distance \'ill be reduced to 2,713 km or l,68~.78 miles due to its lower 
orbital a"ititude.) 

The scenes selected for further study are then transferred 
from high density digital magnetic tapes to Computer Compatible Tapes 
(CCT) containing raw, uncorrected information just as it was received 
from space. However, to make the data usable, these tapes must be 
computer-processed to remove distortions, noise, errors due to 
variations in altitude of the satellite, and be keyed to known geograph­
ical indices. This step is generally called servicing and requires a 
sophisticated computer. The output of the servicing step is another 
CCT containing corrected data, images and film positives. 

http:1,685.78
http:2,004.54


ANNEX C - 2 

However, the most advanced and sometimps the most useful 
employment of satellite imagery requires using a computer to enhance 
or classify data on one or more corrected tapes from the area under 
study. For example, the user's computer can sort or classify like 
signals and obtain, say, the area of flood water increase in a river 
between two successive overflights of the satellite. The ratio of 
signal between the four different wave lengths may give a characteris­
tic spectral "signature" for rice paddy. Then, with great rapidity 
and fair accuracy, the computer can indicate the area of rice culti­
vation in a given frame. The user's computer can produce images, maps 
and overl ays on command, and provi des the most versati 1 e and advanced 
outputs so far available. 

For countries not yet possessing data with advanced computer 
facilities, however, ? areat deal can still be accomplished by study of 
images by optical methods. In this simp'er and more conventional pro­
cedure, irnages prepared by a service fac:lity or an end-use facility 
can be studied optically anrl enhanced by controlled diazo printing. 
Special problems requiring digital computational procedures can be 
referred for research at the Remote Sensing Center. 

Linritations of satellite imagery must be understood to insure 
its application to appropriate problems. The most prevalent limitation 
is cloud cover. Different geographic areas with different climates are 
obscured for vdl~ying percentages of tink'e Parts of the Amazon drd-inage 
basin in South Am~rica are virtually invisible from satellites carrying 
visual and near infrared sensing due to clouds and Side-look radar 
(SLAR), an expensive system of t'emote sensing, had to be employed by 
Brazil for mapping the area. Asia, fortunately, is mainly not so handi­
capped, although scenes will have to be carefully chosen. Due to the 
scanning geometry, the smallest distinglJishable resolution distance on 
present LANDSAT multi-sp{oct-ral scanl1ei' imagery is 80 meters. On 
LANDSAT DJ this will be illllJroved to 30 meters. Present imagery permits 
identification of fields 20 aues or larger Ivith ~ ; accuracy. Crop 
identification has been achieved with about 7St accuracy on plots as small 
as five acres. Improvement in tflese figures can be expected as method­
ology improves and instrumentation becomes more advanced. Groups of small 
plots can be integrated to form areas amenable to sensing in some cases. 
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LANDSAT data have been used successfully to prepare soil 
maps at scales ranging from 1:100,000 to 1:250,000 and, of course, 
the more ground truth and supporting data available, the better the 
result. 

One of the more attractive features of sute11ite sensing is 
that it is extremely cost effective. For the above soil maps, the 
computer analysis may cost 0.2 cents per hectare (approximately 
2.471 acres) while aircraft data cost 1.5 cents per hectare. In 
addition, the ability to digitally overlay soil maps on base agri­
cultural maps leads to the possibility of determining not only present 
agricultural output, but potential increases as well. 

A limitation, imposed by orbital geometry, is significant 
in its future implications for the Asian Remote Sensing Center. In 
the first LANDSAT experiments, because there were very few receiving 
stations in the world, memory capability was built into the satellites 
to permit controlled areas out of range of receiving stations to have 
data frames recorded and then these data could be sent to the receiving 
station on command as the satellite came within range. Only very 
limited memory capacity remains flying now, and future satellites are 
not planned with memories. All data acquired out of range of receiving 
stations must, in the future, be linked to the Tracking and Data Relay 
Satellite System (TDRSS) which will have the EROS Data Center at Sioux 
Falls as its outlet with resulting delay in receipt of Asian data where 
it is needed. 

In July 1972, NASA launched LANDSAT 1, the first Earth 
Resources Technology Satellite, to gather and publish widely information 
on the light and other radiation visible from a satellite and its 
relation to the earth's natural resources. Now, there are three U.S. 
LANDSATS orbiting the earth and two are broadcasting down data to a 
number of receiving stations. (LANDSAT 1 ceased functionlng 
July 1978.) LANDSAT D is scheduled for launching in 1981. More receiv­
ing stations will be constructed including the one recently authorized 
by the RTG for $4 million of Thai funds. 
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Sarabhai's influence was felt throughout the Government of 
India, which is now well on the way to self-reliance in space. Having 
fi red its first sounding rocket in 1967, the Indian Space Research 
Organization (ISRO) is now making its own second satellite and pay-load 
to be placed in orbit by a Russian booster . The National Remote Sensing 
Agency (NRSA) possess a complete set of Computer Compatible Tapes from 
the USGS EROS Center in Sioux Falls, and has access to an IBM 370/155 
compute r and un Iris 55 computer to enhance satellite data in addit Ion 
to soph fst icdted aircraft sensing systems. A ground receiving station 
is being constructed at. Hyderabad. Agriculture and f lood-control are 
problems being attacked now by remote sensing studies in India. The 
GOI also plans to participate in the up-coming U.S. Space Shuttle 
Exper imen ts. 

For Sri Lanka, remote sensing and geophysical surveys have 
engaged t he government's attenti on since the collaborative project 
with Canada, in 1956, provided aeria l photographic coverage of the 
entire i sland at a scale of 1:40.000 . A gravity survey of the country 
was completed with assistance from New Zealand in 1975, and a USAID 
grant of $20,000 ha s resul ted in the in-house capac ity to process 
LANDSAT data In photographic and digital modes. These capabil i ties 
inc lude B/W enl argements, B/W 2-band composites, 3-band co lor diazo 
compos i tes, and color prints in Cib achrome . There is also li mited 
capacity for simpl e process i ng and cl assi fi ecation using Compu ter 
Compatible t ape on a small capacity gene ral-purpose IBM computer. A 
USAID grant of $40,000 is now introducing an interactive data analysis 
sy stem to the exi sti ng limited digital process faci lity. Pilot studie~ 
to interpre t t he information and estimate rice cul tivation areas have been 
initiated. Agricu lture and water resources will be ~tudied next, but 
t here is need for personnel t rained in the dis cipl ines contemplated at 
the Center. A problem which has surfaced in Sri Lanka and some other 
~SCAP cdUntries i s the low pay of government tech ni cians who often 
gravitate to higher paid jobs elsewhere. 

Indones i a, with vast areas of inaccessible territory, is 
mak i ng extensive cartographic use of remote sensing, and by Pres ident ial 
Decree No. 27/1975, has es tab 1 i shed d Na tiona 1 Commit tee for tJat i ana 1 
Resources Inventory and Evaluation. It has a school which teaches image 
interpretati on as appli ed to l andfo rms, geomorphology, hydrology , water­
shed management , and land evaluation. However computer appl ica ti on to 
remote sensing is not taught, and thus the course5 at the Remote Senslng 
Center in Bangkok wi ll fill a needed gap . An innovat ion . perfected by 
the Indo nesians , i s the use of balloons for aeri al photography at 1 00~OOO 
feet or mo re . Perhaps they can add thl s techni que to the Ba ngKok Center ' s 
arsenal of di sciplines. 
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Pakistan, though plagued by financial problems, has formed 
a Space and Upper Atmosphere Research Committee (SUPARCO) and, although 
they will probably be heavily dependent on Iran and the USGS for imagery 
for some time to come, they are seriously thinking about a ground 
receiving station. T!.ere is a sizeable need for more trained technicians 
there, particularly in computer applications which they need for crop 
inventory studies. 

Bangladesh, long concerned about its perennial bad weather, 
its forests, and its crops, has a program with the World Bank to update, 
using satellite data, thematic maps, and develop data banks for forestry 
and hydrology. Perhaps some of the $700,000 UNDP program in Bangladesh 
which includes scholarships, could be utilized to train people from 
Bangladesh to perform some of the tasks for which they now hire the 
Environmental Research Institute of Michigan (ERIM). As they are plan­
ning a ground receiving station, primarily for meteorological data, but 
hopefully later for LANDSAT, they will require expertise like that to 
be taught at the Asian Remote Sensing Training Center. The Bangladesh 
Government has suggested that management of the waters of the Ganges/ 
Brahmaputra basins might provide a practical problem for the Asian Center 
and future students from India, Nepal, China, and Bangladesh, riparian 
countries. 

Thailand's commitment to the use of remote sensing dates from 
aerial photography of the entire country in 1952-59 and again from 
1966-70. From the earliest LANDSAT experiments when a Thai Principal 
Investigator discovered, to the national chagrin, that a large forest 
reserve under study, had in fact, been nearly 50% reduced by unrecorded 
cutting, Thai scientists have recognized the part which could be played 
by properly interpreted satellite imagery in development planning. The 
"Country Report of Thailand" for the Inter-governmental Meeting on 
Remote Sensing and Satellite Surveying sponsored by ESCAP at Bangkok in 
June 1977, says in part: 

"The Thailand National Remote Sensing Program operates 
through the National Remote Sensing Coordinating Committee 
appointed by the Council of Ministers. The Committee is com­
posed of the Secretary General of the National Research Council 
as Chairman, and Representatives of the related governmental 
agencies and educational institutions interested in the 
applications of remotely sensed data acquired both by spacecraft 
and by aircraft. 
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Investigations carried out by Thai governmental agencies 
confirmed the findings elsewhere that the remotely sensed data 
ubtained Ly LAND~AT-l and LANDSAT-2 were Len~ifci~l to planniny 
the econCJlTIic development program of the cour-try ip agriculture, 
forestry, landlJse, geology, and hyd;ology. In order to make 
maximulII use of the I.ANDSAT systenl, 111M to adjuire the data in a 
timely fashion and at the right time is the most important thing. 
Equally important 1S the orgafliLatioil of an efficient data pro­
cessing and analysis capability. Finally, the departments 
concerned should apply the information derived fl<om the whole 
acquisition and analysis system to routine work or planning 
purposes." 
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ANNEX E 
~EMOTE SENSING APPLICATIONS 

ASIA· REGIONAL REMOTE SENSING· CENTER 

ASIAN DEVELOPMENT PROBLEMS SOLVABLE WITH REMOTE SENSING INPUTS 

INPUT FOR BENEFITS IN PROJECT FAPER 

Landsat Results to Date in Asia: 

These results have had indirect benefits to the poor 
ms.-jori ty. -In general, remote sens ing provides informa­
~ion on natural resources which are useful far compre­
hensive planning. The linkage to the direct poor is 
somewhat hard to make. ·In the last section of this 
paper I attempt· to make this linkage. 

1. -Bangladesh: Landsat imagery has been successfully 
used to delineate patterns of Boro and rtabi rice crop 
during the 1975 winter season. ·In conjunction with this 
activity, changing ponds, streams, and flood patterns 
were also identified. ·The objective in carrying out this 
type of activ1ty in Bangladesh is the staggering popula­
tion density problem, 1,291 people per square mile and 
growing at the rate of 3.2 percent per year. Thus the 
successful identification of the areal extent of the 
Bangladesh haors is very important. - Since the haors, or 
large depressions, maintain soil mcisture from flood~ng 
longer than other areas of Bangladesh, it has been dis­
covered that an additional rice harvest can be obtained 
by planting in the bottoms of these hacrs. Near the tops 
of the haors the land is sufficiently dry to support 
grazing and orchards. ·The Government of 3angladesh, i~ 
achieving higher rice crop production, is now able to 
feed more people and, thus, this activity has indirect 
benefit to small farmers. 

Land is being accreted in the Bay oJf Bengal a~ the rate 
of several hundred square miles per year. ~his land is 
being formed by silt and sediment brought by the Ganges 
River from areas in Northern Bangladesh and ;fepal. ·5imi­
larly, water shed areas of the Chitc:igong hill tracks 1:1 
Bangladesh were studied by Landsat to deduce the rate of 
silta.tion into the Karnafuli :!:rdroelectric Res ervoir. 

2. ·Pakistan: La.'1dsat imagery and data 9rocess1n~ '.'las 
used in the location of a new port in P~~is~an, Port o.asim. 
Coastal currents and sediment leads from rivers flewing 
into the ocean were mapped over time from Landsat. ·The 
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creation of Mangrove swamps ' were noted fro~ t his siltation 
loading. ,The Indtfs delta is changing dramaticaHy, ren­
dering the present port of Karachi less suitable for ship­
ping due to the necessity of having to continually dredge 
the area around it. ,The Port Qasim Development Authority 
s·ited tne new port from the analysis performed from 
Landsat i mager y. Al t hough t he optimal locat ion of a new 
Pakis tan port i s of dir ect be~efit to large shipping con­
glo~erat e s, direct benefi ts to the small f i shermen were 
pr ovided i n the sense t hat t he changing river patt erns, 
shoaling conditions i n the c oastal area s , and crea tion 
of new mangr ove swamps are pres ently used by many small 
fi she rmen i n the area ,1n navi ga t ing t heir craft. 

3. -Phl 1io'Oines: ,The Is 13.nd of :.'flndcr o has been exten­
s i vel] studied fr om Landsat and aircraf t f or the i denti­
fi c a t i on of volcano s and fr a ctur e- l!neaments . ·These 
l ineament s , a s wel l as s ome curious c t r cu l a r featur es, 
have been studi ed i n th e fie l d and i ndi cate poss i bility 
of new copper deposl t s . t.'f1ner al explorat i on, per se , 
pr ovides , agai n , indirec t benefits t o the poor , under­
employed i n r ural ar eas. 

4 . Sri Lanka : General land -use maps ha'te been made o f 
various f orests, r ice fie lds , e tc . , ·a gai nl ha'ring only 
indi rect benefi ts to t he poor , a s t hese /r oducts are 
us ed f or gene r al , compre hensive mapping . 

5. ,Thailand : A part ial area frame has been deve loped 
for agr1cultur ~ statis t i c s in Thaila.nd. Po. cont i nuing 
f o l lo'..r-on pr oject 1n DS/ST 1n this ar ea '0'1111 ass ur edl y 
i mprove fo r ecasts fo r rice, cor n , cas aba , and sugar cane . 
The s e i mproved f or ecasts directly benefit the small 
f armer a s '..r1 11 be shown by the l i nkage pr oposed 1n t he 
l ast s~c ti on of thi s 9ape ~. It wa s also 1n Thai l and 
',o(here ille gal poaching of f a res t in the nor t h e rn areas 
was discove r ed by the use o f Landsa t sate l l i te . ·As the 
s a t e l li tei:nagery ~ndlcated far less Land i n the f orest 
t han t he Royal Tha i Government thought pr es en tly exi s ted , 
Insoec t ion team s '.<l ere di soe r s ed tQ the ar ea ',;he r e t he 
i llegal poaching tia s di sc ove red . T:ter e a r e pr es ent ly 
severe l a~" s i n Thailand f or ll1 e ~al pcachin~ , ;.Ii th aga in , 
i ndirect benefits to the 900 r i n l ong te!1ll 9res ervat i on 
of this valuable res G-c.r ce . 

Sat e'l l.i t e imaa;erJ has also been used in di r ec t suuoort 
, - - ·of" s everal-- USAID-as s i s ted projects in Nort!1e r n 

Thail and : ·1) Landsa t im.::.ge r y :naps ' .... e re used to det er­
mine t he mo re serious ly denuded h1~hland ',oIa t er shed areas 



and based on these results and subsequent use ot larger­
scale aerial photo maps, sites were selected for USAID­
assisted pilot projects for restoring the watersheds 
with tree planting programs. ·One criteria in site 
selection was that hilltribe villa~es be contiguous to 
areas to be replanted so that the local rur~l poor could 
be employed. ·Thus, a dirt!ct result was benefits in the 
form of added incom~. ·2) This same technique, i'nvolv­
ing use of Landsat imagery and aerial photography, was 
used to select se"eral watershed areas for USAID-supporte< 
socio-economic surveys preparatory to formulating a pro­
gram for stabilized agriculture among the slash-and-burn 
shifting cultivators of Northern Thailand. Major benefits 
to be realized would be an improved standard of living 
among the target population and a reduction in the loss ot 
the forest resource. 

6. ·Singaoore ~. ·The Strai t;:r df Singapore/Malaca are being 
st"ldied for sources of water pollution using Landsat 
imCl.gery. 

7. ·Nepal: A USAID-assisted remote sensing center is 
presently programmed far Nepal. ·The center Illill ini tially 
be a modestly endowed activity which will rely heavily on 
support from the proposed Regional Remote Sensing Center 
in Bang!-tokj t.e.·, interpretation, data acquisition with 
computer facilities, training of profeSSionals and prob­
lem solving activities. ·Use of Nepalese remote sensing 
expertise is expected to be used in various USAID­
assisted projects such as the Rural Area Development 
(RAD) and Resource Conservation and Utilization (RCU) 
projects. ·In these cases, use of Landsat imagery is 
anticipated in the selection of project target areas; 
i. e ,', ·for the RCU, selection ::Jf six 5i tes which will be 
most advantageous in terms of natural resource featUres 
which can best support the project elements of diversi­
fied agriculture, fuel wood plantations, livestock 
fodder and forage activities, etc. ·Correct selection 
of Sites, which shoUld be enhanced with use of Landsat 
imagery, will better assure the benefits that are 
identified for the rural poor among these several 
projects. 

General Benefits to Small Farmers (Direct Link to Poor): 

1. ·Flooding: Although flooding has continuously been· 
a problem in Asia as far as its destructive impact on 
crops is concerned, recent flooding in Banglar'.esh, 
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Thailand, India and Pakistan illustrate the direct links 
that remote sensing technology has to the poor. ,Timely 
reception of weather satellite data, which 1s now further 
enhanced by the construction of a ne~'i weather satellite 
station in Bangladesh, has allowed Bangladesh small far.ners 
to seek higher ground within the t~o to three hour time 
frame in which a tropical storm can generate in the Bay 
of Bengal and devastate their country. ·Landsat data has 
been turned on by NASA over Thailand and India, as well 
as other countries outside of the Asia region, in the last 
two months to assess the areal extent ot flooding and' its 
potential destruction to crops. ·Here, the benefits accru­
ing to the small farmers are direct, as the potential 
destruction from monsoons and flooding in the Asia ~ea 
ar~ serious problems. ·Landsat imagery has also been 
used for snOW-line mapping in the mountains of northern 
Pakistan and, in Nepal . ·Prom mapping the aerial extent 
of snow and using ground instruments for detection of 
snow depths, it is possible to accurately predict the 
water run-off which is available for c r ops during the 
spring thaws. ·Thi1s has direct benefits to the small 
farmer in that accurate water run-off forecasts are 
necessary for de termining which lands to put ln~o crops. 

2. ,Agriculture: ·The direct link to the poo r ·,hich the 
Regional Remote Sensing Cente:- 'rll1 l provide in t r aining 
resource managers in this technology is seen in agricul­
tural commodity markets, ·The greatest economical bene­
fit to the poor N'ill be in monitoring agricultural 
fields by the use of area frame sampling techniques 
to derive bett er crop s~atlstlcs. ,3etter agricultural 
area and yield statistics t r anslat es to less erratiC 
flUctuations in commodity prices. ,When pr ices are 
fluctuating, either throug~ government decisions or 
une~ected changes in crop producti on , rich families 
benefit for they have the capital t o buy up f ood during 
excess at low prices and sell during perL ods of shor t­
ages at high pr ices, ·The poor people benefit from 
stable or1ces because stable or1ces allow them t o main ­
tain a mo re even allocation of the i r fund s be t ween food 
and non-food items. ~he assumption in t his assertio~ 
that better crou sta tistic s translat e to less erratic 
price s and hence directly benefit the poor, of course , 
hinges on the as sumption t hat the government will make 
the stat is tics known to neoul e and ',.,il1 make deCisions 
based on those s t a t isticS rather t han ot he r political 
~actors . 
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The most direct benefit to small farmers, based on 
better knowledge of crops, 1s one yet unrealized. ·This 
is a plan which is presently ~eing planned by the 
MeXican National Bank System, and could very well serve 
as a model for other LDCs.. ·Banks normally lend to small. 
farmers on the basis of the only collateral that the 
farmer has, his crops. ·Because banks generally cannot 
possibly survey the crop status of all their borrowers, 
they have a tendency to be conservative and assume the 
worst. ·Thus, the small farmer does not obtain the 
loan that he needs, but must settle on a loan based on 
average expected yield and acreage results. ·Assuming 
the crop status is indeed healthy, remote sensin~ offers 
a means of monitoring crop conditions which can improve 
the small farmer's chance of obtaining the loans he 
needs. 



ANNEX F - 1 

DETAILED FINANCIAL TABLES 

A. PROJECT LEADER (Family of Four) - ARRIVe:: August 1980 

CY Year 
1980 1981 1982 1983 1984 1985 TOTALS 
(5 mos) (7 mos) 

Salary 18~300 47,100 50,400 53,900 57,700 36,000 263,400 

Post Ditf. 19% (l) 1,830 4,710 5,040 5,390 5,770 3,600 26,340 

Fringe. Ben. 20% (1) 3,660 9,420 10,080 10 ,780 11 ,540 7,200 52,680 

Def. Base Act. 
Insur. 8.75% (1&2) 1,760 4,530 4,850 5,190 5,550 3,470 25,350 

Post Assignment 

(a) Travel 6,800 6,800 13,600 

(b) Shipment HHE 3,400 3,400 6,800 

(c) Storage HHE 417 1,000 1,000 1,000 1,000 583 5,000 

(d) Car Shipment 2,000 2,000 4,000 

Quarters Allow. & 
Supp. Post Allow. 6,870* 7,310 7,310 7,310 7,310 4,260 40,370 

Education Allow. 4,600 4,600 4,600 4,600 4,600 4,600 23,000 

Home Leave & R&R 
Travel 6,800 6,800 6,800 6,800 27,200 

Medica1s & Passport 
Costs 800 800 

Contractors O.H. 
60% (1) 10,980 28,260 30,240 32,340 34,620 21 ,600 158,040 

TOTALS •••••••••• 61,417 113,730 120,320 127,310 134,890 88,913 646,580 

Salary Based on 1980 Base of $44,000 and 7% Inflation Per Year 

*For 1980 Quarters Allowance, Two Months at Hotel @ 5040 plus 3 Months QA 
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B. CARTOGRAPHER; SYSTEM ANALYST (ARRIVE: January 1981) 

Sal ary 

Post Diff. 10% (1) 

Fri nge [3enefi t 20'1 (1) 

Def. Base rIeL Lil':), 

8.75';'; (1 I- 2 ) 

Post Assignment 

(b) Shipment HHE 

(c) Storaye IIllf 

(d) Car Slii pflIellt 

Quartel s Allow_ & 
Supp. Post 11."1101.'1. 

Education kI1G\/. 

~edica1s & Passport Costs 

Contractor's O.H. 
60% (1) 

SUBTOTAL 

TOTAL (Times 2 Persons) -

CY 1981 

33,000 

3,300 

6~60() 

3,180 

6,800 

3,400 

·1,000 

2,000 

4,6DO 

6,800 

8ULl 

19,800 

102,4"10 

CY 1982 

3S,300 

3,530 

1,060 

3,400 

1 ,000 

7,310 

4,600 

6~800 

21 > 180 

90,180 

CY 1983 

37,800 

3,780 

7,560 

3,640 

1,000 

7,310 

4,600 

6,800 

22,680 

9S,170 

Salary based on 1981 base of $33,()UO and Ii, Infldtion per Year. 

CY 1984 

40,400 

4,040 

8,080 

3,890 

6,800 

3,400 

1 ,000 

2,000 

7,310 

4,600 

24,240 

105,760 

*For 1981 Quartet's Allowance, 2 I~onths at Hotel @ $5,OllU plus 10 Months QA. 

35,300 

TOTALS 

146,500 

14,650 

29,300 

14,110 

13,600 

6,800 

4,000 

4,000 

33,060 

18,400 

20,400 

800 

87,900 

393,520 

787,040 
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C. GEOLOGIST/HYDROLOGIST; LAND-USE SPECIALIST (ARRIVE: January 1981) 

Salary 

Post Diff. 10% (1) 

Fringe Benefit 20% (1) 

Def. Base Net. Ins. 
8.75% (1+2) 

Post Assignment 

(a) Travel 

(b) Shipment HHE 

(c) Storage HHE 

(d) Car Shipment 

Quarters Allow. & 
Supp. Post Allow. 

Educati on Allow. 

Home Leave and 
R&R Travel 

Medica1s & Passport Costs 

Contractors O.H. 
60% (1) 

SUBTOTAL 

TOTAL (Times 2 Persons) = 

CY 1981 

38,500 

3,850 

7,700 

3,700 

6,800 

3,400 

1 ,000 

2,000 

11 ,130* 

4,600 

6,800 

800 

23,100 

113,380 

CY 1982 

41,200 

4,120 

8,240 

3,960 

6,800 

3,400 

1,000 

2,000 

7,310 

4,600 

24,720 

107,350 

Salary based on 1981 base of $38,500 and 7% Inflation per Year. 

*For 1981 Quarter Allowance, 2 Months at Hotel @ $5,040 plus 10 months QA. 

TOTALS 

79,700 

7,970 

15,940 

7,660 

13,600 

6,800 

2,000 

4,000 

18,440 

9,200 

6,800 

800 

47,820 

220,730 

441,460 



D. A.I.D. ARSTC Costs 

Visual Analysis Hardware 

Density Sl icer (1) 
Color Additive Viewer (1) 
Optical Pantograph (1) 
Zoom Transfer Scope (1) 
Desensitizer + ARea Measurer (1) 
Rear View Projector (2) 
Diazo Printer and Developer (2) 
Mirror Stereoscope (12) 
Blueprint Machine (1) 
Miscellaneous pocket Stereoscopes, paper, mylar, 

pencils, drafting equipment 
Richard 0 10 light tables (20) 
Locally Built light tables (5) 
Stereoviewer °1 ight table (1) 
Slide projectors (2) 
Overhead Projectors (2) 
Tape Recorders - for coordinated slide presentations 
35mm SLR Cameras (2) 

ROUNDED FIGURE •••• " •••••••••••••••••••••••••••• 

Total Itemized Procurement 
Contingency for as yet un"identified procurement 
Shipping costs 
Procurement and Integration Contract 

SUBTOTAL ••••••••••••••••••••••••••••••••••••••• 

Maintenance of equipment (4 1/2 years) 

TO TAL •••••••••••••••••••••••••••••••••••••••••• 

(2 ) 

ANNEX F - 4 

$ 40,000 
26,000 
8,000 
5,60L 

10,000 
500 

1 ,000 
24,000 
4,000 

20,000 
1,000 
1 ,000 
6,000 

600 
500 
500 
700 

$150,000 

$1,090,000 
150,000 
205,000 
190,000 

$1 ,635,000 

400,000 

$2,035,000 
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E. Analog Equipment 

To select appropriate equipment for these functions at AIT requires 
consideration of the different voltage and cycle rate of Bangkok electric 
power, availability of hardware maintenance, etc., and needs further study. 
Also, it must be stressed that all such equipment must interface effectively 
with the 3031 Main Frame Computer to be furnished oy IBM. 

1. Scanning microdensitometer Perkin-Elmer 
This equipment requires a stable current. 

2. Film recorder for producing images 
Dicamed film recorder + tape drive 

3. Co10r/B/W/Graphics CRT's Ramtek or 
Comta1 terminals including computer 
interfaces - 2 required 

2 

$130,000 

$130,000 

$200,000 

4.. I S vi ewer S 30 ,000 
2 

The I S viewer is a showpiece, is valuable for fast scans of long 
film rolls, and provides enlargement capability. 

TOTAL ANALOG ••••••••••.•••••••.••.••••••••• $490,000 

F. Computer Peripheral Equipment 

In terms of compute'· peripheral s to support image storage (disc and 
tape) and student access terminals and controllers. 

These include: 

2 terminal controllers) 
7 terminals ) 
6 disk units ) 450,000 
1 ~ape controller ) 
3 tape drivers ) 

G. Results and Recommendations 

This cost i nc1 udes !!.2.. software development efforts 

The equipment listed are the best available, to meet the functional 
requirements, and are all manufactured by companies of sound status 
and good reliability. 



SUMMATION 

Cost of 5 long-term trainers 
Equipment 
Salary Photo-liai~Jn position for NRC/A IT 
Computer software support 
Purchase of 1000 CCTS 

~uaT·o·rAL ..... "' ...... ', .......... Qo .................... .. 

Sc!lo1orshil-' Costs ttdinees 
Short-tenn l...olIsul tdl1ts/l ecturer'S 
Specifications preparation 
Evaluation 
Travel COSLS by IL S, St..Hi (Regional) 

SUBT01AL •.. ~o ••••••••••••••••••••••••••••• 

Contingency 

or 0 r A.L ..... I ... .,; ........ 0 •••••••••• _ ... e' •••••••••• 

~rrocos~.,E.esu!~~~!!L.i.~:\")m ARSTC Tr-·!!L~!.i ng 

5 Facul t/ Ml:::fllb~rs (Asidn) 
2 Opera tors 
1 Syst2!n PrD0i"ctnUllet' 
1 Instr-ulTlen t f~nyi nt!i.:," 

Adl1linistY'i:lLiv~ Suppurt 
Building dnd systelll Fac"i"lities 
Utilit-je::. (Electricity) 

} 
) 
) 
} 

'r a "I' A,l • ., ~ '" .. 4 • II • 0 " ...... " Woo ••••• " " •••••••••••••• 

AIT Co~v;) rOY' Pro.::.~ssiilO Center -_.-.. -_._ ... _ .. __ .. _ .... -.-.. -.--.-<-.~ ..... ~,.-.-_& ... -.... 

1 OOCUfllt.!fltdtioll StJe(;ialist 
1 Processil1g r.enter SpeCid-j ist 
2 Operators 

AdministrativE; Costs 
Building and System Facilities 
Supplies (Tapes dnd Reproduction) 
iBM computer plus (flcintenance 

TOTAL> ............... ....... flo •••• t· •••••••••••••• 

TOTAL BOTH ABOVE AIT COSTS .• + ......... , •••••••• 
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$1,875,000 
2,035,000 

60,000 
64,000 

200,000 

$4,234,000 

5 500,000 
140,000 

40 ,000 
40,000 
50,000 

$5,004,000 

$ 596,000 

$5,600,000 

S 800,000 

$ 50,000 
$ 780,000 
S 25,000 

$1 ,655,000 

S 200,000 

$ 50,000 
$ 168,000 
S 80,000 
S2,500,OOO 

$2,998,000 

54,653,000 

http:Photo-Lial.on


ANNEX F - 7 

Center Costs to be Assumed by RTG 

In addition, the RTG is making a major contribution to ARSTC by 
provi di ng the Ground Recei vi ng Stati on wM ch is vi ta 1 to utili ty (and 
partly to credibility) of ARSTC. 

Fo~ this they have budgeted $4 million (80,000,000 Baht). This is 
credited at approximately 33~ or $1,335,000. 
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July 1979 

August 1979 

September 1979 

October 1979 

January 1980 

April 1980 

ANNEX 0-1 

IMPLEMENTATION PLAN 

PP is submitted to AID/Washington 

- PP is approved by AID/Washington 

- Project Agreement is submitted to AIT and signed 

- Project Agreement is submitted to RTG and signed 

- AID prepares to hire two short-term specialists 

(2 months): 

- A Computer specialist to prepare detailed specifications 

for all hardware and software alternatives compat-

ible with ' 1n3 IBM computer and equipment needed 

for processing and correcting computer compatible 

tapes 

- A Remote Sensing and Ground Truth Specialist to 

prepare detailed specifications for laboratory 

equipment for photographic and optical processing 

Conditions Precedent are met 

USAID/T prepares Plolc and submits to AID/Washington 

for contracting with "Integration Contractor" for 

procurement of equipment as proposed by the specialists 

AID undertakes to contract for services of U.S. 

institution to provide services of a Project Leader, 

Geologist/Hydrologist, Land-use Specialist, Cartographer 

and Systems Analyst. 
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August 1980 Project Leader proceeds to Thailand to arrange Center 

establishment and help in project setup arrangements 

January 1981 Training Tegm proceeds to Thailand. They become 

members of the staff of the Asian Institute of 

Technology. They check out the equipment and prepare a 

first year short-term training curriculum in active 

liaison with the NRC and AIT 

March 1381 Commodities arrive Thailand and are installed and tested 

May 1981 First training begins under leadership of U.S. Project 

Leader 

August 1981 The U.S. and Asian instructors of the Center, in 

consultation with ESCAP officials, prepare curricula 

for 10 month diploma Course (and 20 month Master's 

Degree Course) and submits it/them to the Academic 

Seante of APT for anroval 

April 1981 Indepth Evaluation 

August 1982 Project Phase 77 begins 

December 1982 Geologist/Hydrologist and Land Use Specialist return 

to the U.S. 
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January 1983 

G-3 

Asian counterparts assume responsibility for geo/ 

hydro and land-use training 

May 1983 Long term training begins 

January 1985 Cartographer, Systems Analyst return to U.S. 

Only U.S. Project Leader remains at AIT 

June 1985 End of Project Evaluation 

April 1985 - Asian counterparts take over the administration 

of the ARSTC at AIT 

- Cartographer and Systems Analyst return to U.S. 

August 1985 Project Leader returns to U.S. 

September 1985 Project Assistance Completion Date 
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AMiN INSITUT OF TECHOLOGY 
F.. = 2M5 9 UAlJGKIC 'THAI LANO * CABLE: Arr IRANOKOK 

TEL 5lwi 11ic2 E:* 

Offimeof iiw Ovut*W 
Omw Re t: P 79/24. 

Februay , 1979 

Hr. Josiah Royce 
DS/M1GR

Agncy for Intearnational. Development

Washingtozn 20523
 
U.S.A. 

Dear Xr. Royce: 

r am dx"emely pleased to inform youTr-staes of that the Bcard ofthe Asian Institute of Technology, at its January 25 meeting
at AT, endorsed the following:
 

- To approve in principle the establishment of anAsian R mote Sensing Training Canter at AIT. 
- To authorize the President of AZT to ccnclude agreements

for this purpose with 

U.S. Agency for Laernational Development
Nat onal Research CounciL of 7-hailandEconomic and Soci1. C-jmission for Asia and the PacificIBM World rade Americas/Far East Corporation
Other Participating organi-zations. 

For your infoation, I am attachinq a document"Status Report entitledand Reccmendaticns Cthcnrng the EstablishmentAsian Remta of anSensinq Tzainzinq Cantar at the AsianZ submitted tLis documnt to the ,a= ers 
ns tjtuta of Technology"


of the Board at its Januay 25
meeting. 
Nendlass-t=.-say, we a. AZT are ncw 7ery anxicus to proceed with
the ne steps to bring 
to faiiton 'his much-needed academic program. 

With all best 'v.shes, 

Sincerely yours, 

Robe=t 3. Baznk 
President 

MD/pk 
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STATUS REPORT AND RECOMMENDATIONS 

concerning the establishment of an 

ASIAN REMOTE SENSING TRAINING CENTER
 

at the 

ASIAN INSTITUTE OF TECHNOLOGY 

by 

Dr. Robert B. Banks
 
President, Asian Institute of Technology
 

Bangkok, Tailand
 

January 15, 1979 
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1.0 Summa and Reco.,,andations 

In September 1977, a letter was receivedabout AZT's possible from USAID-Thailan4interest in developing and to inquireoperating a Remote SensingTraining Center with financial assistance from AID.
 
I reported this development 
 to the Executive CommitteeTrustees of the Board ofat its meeting of September 19, 1977. Subsequently I repliedto the effect that "... to AIDthe Institute expresses its very serious interest int:he possibility of establishing the Remote Sensing Training Center at AZT". 
During the ensuing months, we at AIT hadtives from thm National 

several meetings with representa-Research Counciltion was of Thailand. A pattern of coopera­promptly developed in which AIT would presumably takeand training aspects of on the educationremote sensing technology and NRC would seekand operate a ground receiving station to acquireas well as to conduct appropriate groundtruth surveys.
 

In March 1978, 
 at the ESCAP meeting in Bangkok, AmbassadorU.S. Representative M.F. Wells,to ESCAP, indicated that "...to provide $2 million to help 
the U.S. announces readinessfinance a Southeast Asia .RegionalTraining Center Remote Sensingat the Asian Institute of Technology near Bangkok".
 

With this announcement, momentum 
 began to gather.several Over the followingmonths, numerous discussions were held-with representativesorganizations fromlikely to be involved in the contemplated trainingthe meantime, center. InUSAD proposed an escalation of the undertakingthree-year program from a $2 million,to a $6.37 million, six-year program.
 

This endeavor has 
now reached the point in whichorganizations the following fivewill be involved in this proposed remote sensing training program: 

- Asian Institute of Technology
- U.S. Agency for International Development.
- National Research Council of Thailand - Economic & Social Commission for Asia and the Pacific - IBM Americas/Far East Corporation
 

The operational 
and financial roles of each of these five organizationspresented in Sections 5.0 and 6.0 of 
is

the present report.
 

In my opinion, we are now at 
the stage where A.IT should begindefinite agreements with the to makeother organizations involved inThere is no doubt in my mind this undertaking.that this project is greatly needed. I am confidentthat the undertaking will be financially sound.
 
.A 1977 report(3)* of the National Academy
Sensing of Sciences is entitled "Remotefrom Space: Prospects for Developing Counties". The followingquotation is taken from this report: 

*Numerals in p-centheses correspond to the references listed in Section 8.0ot this relrt. 
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Shortage of trained personnel is the primary factor limiting
,.he ability of developing countries to assimilate remote
sensing technolog.,. 
 There is need for programs to inform
policymakers,. planners, and resource a.igars -of -the potentialsof the technology; for shorat-term, in-depth_.aining ofscientists and resource 
specialists to enabla.them to analyzesatellite data applicable to their resource sectors;
for longer-term academic 

and 
training for those who .will .beinvolved with its technically more demanding aspects-.. Toaccomodate the larger number of people who .will.have.to betrained in the next docade, educational institutions

need to modify theix orientation 
will 

azd enlarge their capacities 
in this field.
 

I make the following recolmwndationsi. 

- That AIT agrees in print.ple to the establishment of an AsianReote Sensing Training Center Lo be located at AZT. 

- That the Board of Tistaes apouroves the develyopment and conclusionof definite agreements with'the above-.indicated organizations who willassist AIT in this undectaking. 

2.0 Techuaica.l Asoet-tif -j' P te Sousjn. 

Over the past 15 years, an e :; ely powe:yful and versatile new technology
has been developed which will assist in obtaining solutions to 
a great many of
mankind's most serious problems. 

This iiew tcoi .:"s been lacib.led rwcita ntnsing tuchnology. A definitionof this term is impiit in the foling &azaphabst-racted from a recentreport of the National AX.adt±my of Sciei,.es (3)
 

All objectu, i'", ,-L1ir 
 I1Lv:,9, 
 L'., radiation ofthe sun i the foim of elcrona-etic waves, This teflection may be characterized by t.he length or freque.cy of thereflected wave. The physical "rot e-ties of a particularobject establish how much of the solar radiatlic of eachwavelength is retlect.ed. Su.:h reflected energy, with distinct
wavelength distzibutions uf ea:n object, can be selectively
observed by a "uxul pect-a. scnneru ins caiied in a-satellite.Information Y_:eived by thc _er is t-:aiisaittad 
to a ground
station in a digital fo:rn wnici can be processed and enhanced
 
by computers.
 

It Ls clear that the 
 as-t pace of developient of remote sensing technologyhas been due to very rapid development of satellite technology and computer

technology.
 

A recent report 1!Y ESCAP (2) p sents the following rather concise
definition of remote sensing:
 

http:retlect.ed
http:freque.cy
http:Sciei,.es
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- Data acquisition (satellites and command stations) 
- Data reception (antennas and receivers)
 
- Data pre-processing (formatting. and recording). 
- Storage and dissemination (archiving and -eproduction). 
- Data analysis (interpretation and processing). 
- Information utilization (practical application by user) 

An indicated in the report of the National Academy of Science (3): 

Aerial photography missions can be flown .over a-specified 
area to collect data of an intermediate .level .between.satellit. 
sensing and ground observation. If acquired.concurtantly with 
a satellite overpass, or reasonably soon thereafter- the .data 
may be used as "ground truth" with which .to calibrate the 
data from the space sansors.
 

A number of countries are 
currently planning or developing satellites to
be launched to obtain remote sensing data to assist their national programs.

However, at the present time, virtually all of the world's remotely-sensed

earth-resource information is being provided by the Landsat satellites placed

into orbit by the United States.
 

Landsat 1 was launched in July 1972. It is a 950 kilogram spacecraft,
3 meters high and 4 meters wide when its two solar panels .are extended. The

solar arrays, connected to storage batteries, provide tha power for the control,

sensing, reccrrdi-g, and transmitting equipment aboard. 

The satellite travels at an altitude of about 920 kilometers in a circular,
near-polar orbit and crosses the equator at a 99 degree angle. It makes 14
orbits a day and repeats its coverage of any specific point on the earth at
 
about 9:30 a.m. local tim every 18 days. 

On each satellite pass, the strip viewed by the 
sensors is 185 kilometers

wide. 
 A day later the satellite passes over a point at the equator 170
kilometers west of that same strip and senses a contiguous strip also 185kilometers wide. his provides a 14 percent atoverlap at-the equator so that
least 15 kilometers at the edge of each strip are always viewed twice on consecu­
tive days in each 18-day cycle.
 

The instrument package on Landsat 1 consists of two sensor systems:a "multispectral scanner" (MSS) and three "return beam vidicon" (RBV) cameras
plus two "data collection system" (DSC) receivers and two video tape recorders.
These two sensor systems use seven bands in the visible (0.4 to 0.7 micrometers)
and near-infrared (0.7 to 1.1 micrometers) portion of the radiation spectrum.The resolution capability of the sensor system allows the detection of ground
features or objects larger than 80 meters square.
 

Because of mechanical failures, Landsat 1 was terminated in January 1978.During its nearly six years of operation, Landsat 1 made 28,824 orbits andtravelled 1.32 billion kilometers. It acquired 151,157 MSS and RBV scenesat ground stations in the U.S. and 122,290 scenes at ground stations in Canada,
Brazil and It'.ly. 
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Lanidsat~2-a launched ~in January, 1975.-Its, orbit ~was selected suchs that''it~wo4ld be prcisely. 9',diyu ou't' Of'Phase. with Landeat 1~ The-t6 satiellites~>~are 'esseztiaily the same;.. As of July 26,, 1978, -Liazdst' had"omy etad 'Io!s17,859 Orit3.And had acqtuixed'273,461 ?4SS and £~V scenes at rudsain 
inte . Cnd Brazil, Italy and ZIa.'i' 

Landsat 3 was placed' into Orbit in March 1978. Its iLnstr~ient packcageincludes t1hose cOrntained in Landsats I and 2. A fifth wavelength band in thethezmaj region~ of the radiation spectrui (10,5 to 12.5 ric ter)<sadd
Teresolution Icapability of Landsat 3 was reduced to'30. mees A of July 26,1978, Landsat 3 had' completed 1,991 orbits and had ac'quired 32,601 scenes atground stations in the U.S.* and other countries. 

Landiat 4(D) is scheduled to be launched ini late 1981. It will incorporatea new 7-channel multispectral scanner termed the "thematic mapper", (TM) alongwith~a 4-channel "mtispectra± scanner", (MSS). An additional satellite,presently 1aballad Landsat D-pr±ine, will probably be launched' a-year after
Landat 4(D) is placed in orbit. 

The major objectives of the Landiat 4(D) program are .the following; 

- To assess the capabilityoJf the TM band to provide improved information
for earth resources management. 

- To provide a tinsition, for both U.S. and foreign users, f rom theMSS5 data to thj higher resolution and 'data rate of the TM. 

-TO encoura a continued and expanded fOreign Participation in the 
program. 

At the present time there are three Landsat ground .stations in operationin. the U.S.*, two in Canada, and one each in Baz, Italy and Iran. Severalother countries are either planning or constructing ground stations. 

The existing ground stations in £ U.S.* are locatedi A" the! ;;. at Goldstone, ' :: ;.7 7;Californial Greenbelt, Marylandp and Fairbanks, Alaska., The two Canadianstations are at Prince Albert, sask. and St. Johns, Newt. The other.statinsin operation are located at Culaba, Brazil; Fucino, Italy and Teheran,Irn
During the next one or two years ground stations' will most likely be i''op eration in the following countries: Argentina, Australia, Chile, India, * 

Japan, Sweden, Thailand, and Zaire. 
'' ''. 

The three U.*S. ground stations receive the information transmitted from'the. ,Landsat satellites and record it on high density magnetic 'tapes. ~hs,tapes are then, sent to the NASA Data Processing Facility at Beltsville, 4d(Stations outside. the .S. t~pe the satellite 'transmissions and''d6 tiir own ~ "processing.) .1From these video tapes ,th'AA, i Poceaitaciitpoue 
"igh" deity d4&gitl1 taP4" (HDDT) .'" Sub'et'/ these Asth EO ~athReouceob~ratos-qus) yKDt se taes ae *sentU.the S Elga'" 

to 
Sytm)Dt Center,~ operated'by the 
~FllOa .< Eer th data on ta 

NCCT3 are then fed int IcOm~tersfo diia anlssof the spectral. propertieeof 'each~scene an fo rdcino dszdiforatin. 
' : 4i .,-

"in tabular forM.A : 
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In the U.S., the tasks of cataloguing, storing, reproducing, and distributingthe film and tape products from satellites are performed by the EROS Data Canter.These final products are distributed worldwide. 

A good many of the technical aspects of remote sensing technologydescribed in are a 1976 book edited by Schanda (4) and in an article published inScience by Adrian and Baumgardner in 1977 (1). 

3.0 Aolications of Remote Sensing 

Remote sensing technology can be utilized in many ways to assist in theimprovement of economic and social conditions in the developing countries. TheNational Academy of Science report (3) lists the following general areas of
 
application: 

3.1 Agricultural Production. 
 Better crop forecasting based on
improvement of crop identification, better information on cropyields, improvement in acreage estimates, better definition of
soil types and properties. 

3.2 Rangeland Managemnnt. improved monitoring of vegetative conditions,
better plant community boundary definition for improved inventories. 

3.3 Forest Managermnt. Improvement in sampling, monitoring of clear
cutting, burns, dead timber, and plant association mapping in 
little-known areas. 

3.4 Water Resource Management. Higher quality geomorphic analyses forground water investigation, improved estimates of rainfall over
large areas of the tropics and subtropics. Development of near­
surface soil moisture bookkeeping for crop and pasture yield
estimates; better information on near-surface soil moisture in
arid and semiarid areas; better estimates of small-area runoff;
improved forecasting of floods and assessment of flood damage. 

3.5 Geological Survey and Mineral and Petroleum Exploration.
Detection of thermal anomalies indicating possible faults; improved
techniques for determining mineral properties of rock; betterdefinition of structures, fracture patterns, and sedimentary rock sequence for use in mineral and petroleum exploration. 

3.6 Cartography. 
 Capability for revising additional feature of line
 maps at scale of 1:250,000 or larger because of better spatial
 
resolution.
 

3.7 Land Use and Urban and Regional Planning. Improved identifications
in areas of urban structures and of zones with and without trees;improvement in identification of boundaries and categories of 
classification­
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3.8 Demoqraphy. 
 Better sample design and sample extrapolation of
 
population; better delineation of urban areas and villages and
 
improvement in establishing land use relations in surrounding areas.
 

3.9 Environmental Protection. 
 Sharper observation of environmental
 
problem areas that have temperature related or emissivity related
 
effects: water pollution, oil spills, thermal pollution;
 
improved definition of deteriorating land areas such as those
 
undergoing desertification.
 

3.10 	Marine Resources amnd Coastal Enjineerina. Better determination
 
of small to moderate features of ocean circulation; likely detection
 
of upswellings, oil spills and waste discharges; 
 detection of
 
topographic changes of shozelines due 
to tidal and wave action.
 

3.11 	Disaster Wa~rning and Assessment. Improved disaster assessment and 
monitoring in flooded areas; possible improvement in monitoring 
of major volcanic eruptions and large remote-area forest fires; 
improved weather forecasting and weather patterns.
 

3.12 	 Human and Animal Health., May identify and map the types of
 
vegetation that serve as 
reservoirs for disease-bearing insects and
 
as habitats of carrier animals.
 

Specific eoxaLzples of prescnt ci proposd applications of remote sensing have 
been described in a recent issue of the Landsat Newsletter (4). Some of these
 
applications are listed as follows;
 

- Landsat 2 and 3 data are 
being acquired over the Portuguese coast
 
to aid in the construction of a breakwazar near Lisbon.
 

- The USAID has requested Landsat coverage at sites in Costa Rica, Upper
Volta, Thailand, and Mali. In Thailand the data will be used in 
a rubber plantation survey. 
 in Costa Rica there is to be a project

to study the rate of deforestation, urbanization, and watershed and
 
land use management. In Upper Volta and Mali the data will be used
 
in a study of deser-ti-fication.
 

- A Canadian engineering company has requested more 
Landsat coveiage
 
over Malaysia to plan a hydroelectric facility on the Perak river.
 

- The Senegal Basin is beix g nmciitored by the Fz,' ad Agriculture 
Organization with the use of Landsat data. 
NASA is presently
obtaining Landsat 2 and 3 data to assist the study 	of flood
 
conditions. 

- The Ministry of Agricul:ure and Natural Resouzces in Malawi is
 
receiving Landsat coverage to assist them in their crop studies.
 

- Landsat coverage is being provided of the Palawan Island area of
 
the Philippines for shoreline mapping, particularly in zones of
 
shallow water reefs and shoals.
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- For the environmnital assessment of Alaskan coastal areas priorto offshore Petroleum leasing, the Geophysical InstituteUniversity of the.of Alaska is obtaining Landsat data over the Prudhoo
Bay area. 

- The Government of Pakistan has requested Landsat coverage of
various sites for hydromeoterological studies and to monitorflooding conditions, to assess damage, and to develop protection
from future floods.
 

-
 The Director of Mineral Development in Fiji has requested Landsat
imagery over Fiji for geologic and natural resources interpretation.
 
- Marine pollution is being studied at the University of Singapore
with Landsat imagery. 

- The Korean Institute of Technology, in conjunction with the Bedfort
Institute of Oceanography in Canada, is studying sediment migration
in the Gulf of Inchon with the 
use of satellite imagery.
 
- A snow survey in India is being assisted by the use of Landsat data.
 
- Present road networks of the Binghazi Region in Lybia are being


updated by the use of Landsat 3 data.
 
- The National Taiwan University is using Landsat information tostudy shorelines and to determine water depths. 
-
 An American oil company has requested Landsat data of Chad to aid
in their studies cf operational conditions of oil and gas reservoirs
in the Doba and Doseo Troughs.
 
t.
re are numerous other examples cf the application of remote sensingtechnology in helping to solve many kinds of problaw.;. 
 The Office de la
Recherche Scientifique et Technique Outre-Mer, at its labora,.jries 
near Pa.its,
is conducting a hydrological study of the Niger River in Central Africa using
Landsat imagery. 
The same group at ORSTOM is Lnvestigating the natural
resources of southern Venezuela utilizing satellite data backed up by ground
truth surveys.
 

Bangladesh is employing satellite imagery to assist in the planning of
disaster prepared-iess projects, coastal 
zone management, and water resource
development.
 

Japan continues to employ remote sensing technology to study problems of
the marine environment, such as thermal pollution and oil spills.
experts utilized remote Japanese
sensing techniques in a st _vey of thethe eruption of the Usuzan volcano in August 1977. 
damage caused by 

Another example of how remote sensing technology can be utilized to assist
developing countries is the project being planned in the Ministry of Agriculture
6 Cooperatives of Thailand to inventory agricultural lands for crop harvest
prediction. 
This project, which will be carried out in collaboration with the
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A fnalexapleofanapplicationofremtetohm. suensing techogy isi qsuite, cloxe,This application, is.tesuycridotduig17-n-961byD.Tongchat' Ho'ngladaromp and Mr. 
 ~ r!nt~
conmitt~ for Coordiation Of nvestigii±dns of 'the Lower Meong 
A 
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 report of March. 1577 (6), Tongchjt anidcarried 'Otat AIT, on Nimitia summaaiiz the workcomput'' prog= 7developm~ent for the claiiconinformation recorded on -ofcomputer compatible tapes fromLandsat, satellittes pass­ing over Thailand and the Lower Meko~ng Region. To demonstrateof the program, various the capabilitytopographical~ featuresthese features were uejectedN for classification;included reservoirs, estuaries, deltaicroads, and waterways. areas,, mangrove areas, 

4.0 Chronology of Events 

Date 
Event
 

September 
 13, 1977 1 received a letter from Mr. Charles L. Gladson,Director of USAID-Thalan, to inquire whether ALT had 
tr~t in the possible establishment of a center fortri.g specialists in remote sensing technology.draftproposa~. prepared by t7SAID 

A 
was attached to 

AAMr. Gladson's letter. The proposal called for training165 people from 1l2 Asian countries over a three-yearperiod. An amount of $2 million would be provided byOSAID; an additional $1 million would be provided byparticipating countries.
 
September 17, 1977 The 
 above-indicated matter was presented to the ExecutiveCommittee of the Board of Trustees for its informationand consideration (minute 2.77.91). 
September 

* 

21, 1977 1 replied to Mr.* Gladson's inquiry as follows :"The Execivave Committee' s / <A"view, whic12 I stronglyendorse, is that the Institute expresses its veryserious interest in~the 
Re 

possibili{ty of establishijg a 
A 

'?te Sensing Training Center AlT. Iat ' added that -,.'A-V"I shall look forward to receiving at an eal data4'Amore comprehensive docume~nt an/o dii-yUate A ''personnel". AA 

A" N 

A" AAA 

September jP, 1977 1 received a letrO mweqmmn rmM.Gain 
AHesA~~ indicated that ' hadrc'Nahsiertx Aeea l e wt r a
 

ofAh
A"~~~~~ Na~oa"' 'f" e 
Co nc l o an NR ) e i g h 

a eardk ' .rA 
 , ai 

reported tha the evelinostie
 reoesm Lgt cmlgactivti gs.; A 
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Date 


January 5, 1978 


February 2, 1978 


March 10, 1978 


March 16, 1978 


May 3, 1978 


May 8-9, 1978 


Event
 

Dr. Kearns and I m6t with Dr. Sanga Sabhasri and
 
Mr. Suvit Wibulset, Coordinator at NRC, for discussions
 
on the subjects of a possible training center at AZT
 
and a possible ground station at NRC.
 

Dr. Kearns and Dr. Kanchit Malaivongs met with Dr. .Sanga

Sabhasri and Mr. luvit Wibulset to 
commence a program of

collaboration between AIT and NRC.
 

R.E. Mrs. Melissa Wells, U.S.Ambassador to ESCAP,

announced the offer -f the U.S. "to help finance the

establishment of a Soot.icdst Asian Regional Remote

Sensing Center to train Asian specialists to use satellite
technology in their countries' economic development.

The Center would be located at the Asian Institute of
Technology near Bangkok and would employ AIT's Computer
 
Center".
 
I sent the following cable to Dr. John A. Hrones­
"USIS PRESS RELEASES OF FRIDAY MARCH TEN INDICATED
 
THAT AMBASSADOR MELISSA WELLS HEAD OF US DELEGATION
 
ANNOUNCED AT ESCAP MEETING HERE THAT QUOTE THE UNITED

STATES OFFERS TO FINANCE ESTABLISHMENT OF A SOUTHEAST

ASIAN REGIONAL REMOTE SENSING TRAINING CENTER ETC.TE
CENTER WOULD BE LOCATED AT THE ASIAN INSTITUTE OF

TECHNOLOGY ETC AND EMPLOY AITS COMPUTER CENTER UNQUOTE
 
LETTER FOLLOWS. 

Dr. Hrones replied to my March 16 cable and letter and

indicated that he had talked with AID officials in

Washington on 
the subject of the proposed remote sensing

training center at AIT.
 

An IBM site survey team visited AIT. The following
 
people comprised this team:
 

- Mr. Paul G. Ellinghaus, Director, Corporate and
 
Scientific Programs, IBM A/FE, New York
 

- Dr. G. Eric Marler, Program manage-, Scientific
 
Programs, IBM A/FE, New York
 

- Mr. Alex Taylor, Director of Staff Services,
 
Southeast Asia Region, IBM A/FE, Hong Kong
 

Among numerous other topics, we 
discussed with thisteam the implications which the contemplated remotesensing training center would have on AIT's Regional
Comuter Center. 
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May 11, 1978. 


June 28, 1978 


August 31, 1978 


August 31, 1978 


September 15, 1978 


September 25, 1978 


November 1, 1978 

TRAINING CENTER 
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Event
 

During my two weeks' visit in France, I visited the

Central Scien.tific Laboratory of 
 the Office do laRecherche Sciantifique et Technique COutre-Mer near
 
Paris. I observed somts of their Lanudsat remote 
sensing act7.-vities, particularly their projects on

hydrological studies in Central Africa and natural 
resources in Southern Venezuela.
 

In WauhifIzt. Dx. Kar nd I mat, with USA!D officials 
to discuas th,,:projiojd remote jensing tzaining center.We were intormLd that a team of USAID/USGS/NASA specialists
would bd cowing to Bangkok in August to conduct a site 
survey. 

Mr. Jozjalh -. (USAID/Wa. Lington) and Mr. Robert A. Cahn
(Director', Of tice of Special Projects, USAID, Bangkok)were at AIT to di ui the prorxpsed program. The level

of contemplated acti-iLY 
had been increased from the

earlier" projx)tial 
 (3 years, $2 million, 165 people) to
 a new i , i (5 yaas, $5 million, 275 people). 
 The
 
proposed hudygft Cdtqories and AIT's computing capabi­lities ed a.d 

By ii,.id&nc 0 fr.at IL:,tuJaui-i ii-nE,.i was at AIT.
 
At a luncheG, ateeting, attended 
 by ntc. Linen andMr. Royce, th-, subject of remota sensing technology'wasdis(,11; Sad at 18ength. 

I waisnfr:::d by USAL) ThaiT Iailand thit the Royal 

Goveriment had 
apjroved au appropriation of $4.0 million 
to the National. RsaarLh Council (NRC) for stage-one
constction
c> d aaip .i.nt for a groand station to beopx~tadc by Lb :1R2. 

tr! erbA!! :uoot to the Executive Committee
 
of t:.w Boaru, -Listeas of the progress made to date
 
on the lropcsd Remote Sensing Trai-ning Center.
 

1 ap L uc1 .1~4 hz -±niatt (Lr. Kearns, Dr. Sharif,

P.of. A;iac, Fi"x I. ;z. Jordan, Dr. Valls, Mr.
?u- , Long)
to : ,, < fui sa aisio to BM A/FE for the
 
C01-1ti I-I l L I .,1 -_ fi-yea 
 qran of assistancecomLeaciiq ....- iry 1980. Ttis proposal will be com­pleted and fo.wrded 
 to MiM ia late January 1979. The
proposal will aain t'o busic patterns: (a) the need

to inceu.i.- o ::L
;ujuter .apability due to the Institute'sever.-girowLig activities in research, and (b) the need
 
to increase our computer capability due to Ca) and, in
 
addition, the proposed training program in remota 
 sensing.
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Date 
Event 

November 3, 1978 Dr. Kearns, Dr. Jordan and I had another meeting with
USAID-Thailand officials. 
We learned that .a NASAspecialist would be coming to Bangkok in mid-Novemberto ascertain what additional demands would be imposedon our computer by a training program in remaote sensing
technology.
 

November 
 5,. 1978 We received a report from USAID, prepared by Mr. JosiahBoyce, which outlined in detail the program and budgetbeing proposed by USAID. The program had again beenenlarged; USAID is proposing a 6-year program (twophases, each of three years duration) at a cost of
$6.37 million to USAID. 

November 20, 1978 I presented a written and verbal report to the Executive
Committee of the Board of Trustees concerning the pro­gress made thus- far on the proposed remote sensing 
training center.
 

November 28, 1978 Dr. Kearns, Dr. Jordan and Mr. Nimitra Kattiyakulwanich 
were 	 participants at an ESCAP meeting held in Bangkokduring the period from November 28 to December 2.The meeting was devoted entirely to the subject of"Remote Sensing Activities in the ESCAP Region". A goodfraction of the meeting was devoted to discussions ofthe 	proposed training center at AIT. Topics concerningESCAP's financial and advisory roles in the trainingcenter were examined. It is understood that ESCAPhas 	earmarked about $1 million for scholarships forstudents to study remote sensing technology at AZT. 

December 15, 	 1978 Mr. J.B.P. Maramis, Executive Secretary of ESCAP, wroteto Mr. D.D. Cohen, Director of USAID-Thailand, indicatingthat 	" am very pleased that our people have continuedto work closely together, and that there was complete
agreement at the recent Meeting on Remote SensingActivities in the ESCAP Region, concerning the relation­ships between these programmes." Mr. Maramis addedthat 	"... funds from the general regional project wouldbe used to support attendance by trainees at the AZT 
centre". 

5.0 	 The ProposedProgram 

As indicated in Section 4.0 of the present report, there havenumerous discussions with 	 beenthe several organizationsproposed remote sensing technology training center. 
involved or interested in the

These organizations include
the 	following 
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- U.S. Agency for International Development (USAID)
 
- U.S. Geological Survey (USGS)
 
- U.S. National Aeronautics and Space 
 Administra ._-(NASA)..
- National Research Council of Thailand (NRC)
- Economic & Social Commission for Asia and the Pacific (ESCAP)
- IBM Americas/Far East Corporation (IBM A/FE) 

In addition to discussions with representatives from the above-indicatedorganizations, we have had several sessions with the Prime Minister, the DeputyPrime Minister, and the Foreign Minister of Thailand to discuss the generalpattern of thinking and direction at AIT in connection with the proposed remote

sensing training center.
 

The time has now arrived for AZT to make solid and positive ad'zances toestablish the training center and its associated training program. 

Specifically, the training program will be extended over a six-year periodcommencing in 1980. 
 It is envisaged that a total of approximately 300 students
from 12 or more countries of Asia will receive training in remote sensing technology 
at AIT. 

The major thrust will be special intensive courses of four-mionths' durationinvolving about 30 students in each course. 
 The couzse will be offered three
times each year, timed to coincide with AIT's academic calendar. The students
will be eligible for "certificates" from AIT; they will be "reqla" students asregards Living accommodations and stipencLi provided by the Institute. The studentswill be selected by AIT from candidatea prcnposed by ESCAP and ASEAN member
 
countries. 

After the special four.-months program is in operat:i'n, the need may arise todevelop diploma and masters degree proqrani in reimote .ansing technology.Clearly, those are matters which the Academic Oewvlcpment & Review Committee,the Academic Senate, and the Educational Policy Comninjtee will need to consider at

the appropriate time.
 

The instructors for the special futur. onths sipecial courses will be secondedby the United States under financing provrided by the USA-D grant. Five professorsfrom the U.S. will be provided with specializations in the following aveas: 

- Project Laader
 
- Geologist-Hydrolo jst
 
- Land Use Specialist 
- Cartographer 
- Systems AUialyst 

During the six-year period, there will be a pro3g-am:ed phase-out of theU.S. specialists and a phase-in of qualified Asian pecialists. 

At AIT, the proposed Asian Remote Sensing Training Center (MRSTC) will be anacademic operation of the Division of Computer Appiications and the RegionalComputer Center. The Asian Remote Sensing Training Center will utilize theexcellent facilities and equipmant of the Air-Photo Laboratory in our Divisionof Geotechnical & Transpor-ation Engineering. 
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This new program in remote sensini, as another component of our overallacademic programs, will be under the '.urveillance and control of the Vice President& Provost of kIT. It is worthwhile to point out that this new program will clearlyreinforce the Institute's grnwing co.±it*ent to the enlargement of its overall
 
activities in contiuing education.
 

6.0 The Financial Aspects 

As indicated above, a number of orgaiza-ions will be involved in setting­up and operating the proposed Asian Remote Sensing Training Center (ARSTC).

These organizations include the following.:
 

- Asian Institute of Technology (AtT) 

- U.S. Agency for Ir-trnational Development (USAID)
U.S. Geological Survey (USGS)

National Aeronautics & Space Administration (NASA)
 

- National Research Council of Thailand (NRC)
•Departmunt of Technical & Economic Cooperation (DTEC)
Meteorological Deparnt of Thailand 

- Economic & Social Commission for Asia and the PAcific (ESCAP) 

- IBM Americas/Far East Corporation (IBM A/FE) 

The roles which each of these organ!.zations will play is summarized below.
A su"imary of the cost est-imat-r and financial plan is presented 
in 7dble 6.1. 

Asian Institute of Technology (AIT). The Canter, of course, will bephysically located at AIT. 
No new construction will be required. 
All teaching
and support staff will be housed in the Regional Computer Center. If additionaloffice space is required, some staff can be housed in the AIT Center. 

At the outset it is planned that three intensive courses will beoffered each year. Each intensive course will be of four months' duration withno more than 30 students per course. These students will live in the studentdormitories or the student villages. At present we have 610 student bed spaces
and our current enrollment i.%about 480. Accordingly we have, and will have
the foreseeable future, sufticient bed spaces 
for 

for the special students in remotesensing. Incidentally, we are at work to develop a Student Village 3 which
hopefully will be ready in two or three years time. 

As an obvious cont-ribution by AIT to the training program, it goeswithout saying that all staff and students involved- in the ARSTC's program willhave complete use of all of the Institute's educational and recreational facilities. 

AT will need to employ, on a direct-hire basis, two new facultymembers initially and a few others later on. One of the initial faculty membersshould have expertise in digital processing of remotely sensed datal the othershould possess experience in digital image processing. We will also need two 
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applications programmers. 
A few laboratory assistants, computer operators and asecretary will be required. 
Funds to engage tht above-indicated direct-hire
personnel will ba derived from scholarships made available by USAID and ESCAP.As indicated in Table 6.1, it is estimated 
during Phase I (1980 to 1982) 

that AlT will spend about $260 thousand
and approximately $395 thousand during Phase(1983 to II1985) in this program. USAID will allocate $1 million for scholarshipsto AIT at our regular cost of $6,000 per student-year. The actua-l amount ofESCAP's contribution for scholarships over the six-year period is not preciselyknown at the present time. The $500 thousand inlicated in Table 6.1 is


probably conservative.
 

U.S. Agenc. for International Dereloaient (USAID). The USA= is planningto provide approximately $6.37 million during the six-year period, spread overPhases I and II, each of three-years duration. 

Of thLis total. amount provided by USAID, approximately $2.21 million(34.7%) will be spent on seconded personnel from the United States. As mentionedin Section 5.0, five U.S. specialists will be assigned to the ARSTC as follows: 

- Project Laadcv (6 years) 
- Geologist-Hydrologist (2 or 3 years) 
- Land Use Specialist (2 or 3 years) 
- Cartogzapher- (4 or 5 years) 
- Systems Analyst (4 o : 5 yea's) 

It is piamuced LhaL thlese 0-S. spzc3 Iists ',ill become full-fledgedmembers of the Institute's faculty. 
Each will be assigned an academic rank
commensurate with his ovwaral1 qualifications. 

Over, $1.67 million of USAID funds aro earmarked for equipment for theARSTC and $400 thousand is budgcitted for computsr maintenance. 

An a.=ouit of $1.0 uillion of LL3AID fundi is to be allocatedscholarships for students enrolled for
in ,-he program. Using our regular figure
of $6,Cn0 per itudent-y ar, the pv,:,posed amount will Zinance about 
167 student­years of study. If the training course is devoted entirely to the one-termcertificate program, 167 student-,years provideLould training for about 500students. This is som_hi&at aiore than the envisaged 300 students. Accordinglyand, for example, the 167 sdnt-,years =ould be distributed in the following 

way:
 

Proaram ar rat-ionn u. of Sttident Student-terms Student-years 

Certificate 1 tezm.4 lon 240 240Diploma 60 
803 term-12 ma 180 60Masters S term-20 mon 15 75 25 

Total 
 315 
 495 
 165
 

From the amount of $6,000 per student-year, it is the Institute'scurrent policy to extract $4,500 per year for tuition and fees; the remaining$1,500 is utilized for a monthly stipend of $100 (for room, board, other expenses),a book allowance of $150, and travel costs of $150. Thus, the Institute will 



ob ti 4GXn estou fee...... , ... . ...... 
75 san d o t .....average of $1.25 . . , anthoiasand per'year, from USAZD fund.s. TW incmocore
 
does nio inCle nCOMO from ESCAP or other souXCeS.
 

S Nciona Research Council of Thai±land * a.,The Royal Thai Government 
has approved an appropriation of approximately $4.0 million to the NnC for sage­
one construction of a ground receiving station to be operated initially by the
NRC.: Later on, the mleteorological Deparment will take the
over operation of theground station. f: fo+ea +com~el~ofcuz 

* A eorandum of understanding will soon be", signed between the NEC 'and

NASA. Such an agreement will allow NEC to receive transmissions from the Landsat

satellites. NASA experts are expected to come to Thailand to NRCsoon adviseon the location of the, ground station. The NRC 'station will be capable of
receiving Landsat data and producing computer compatible tapes and transparencies.
for the countries region for A ARSTCn,groundof the and eT's The station will

also be capable of receiving meteorological data from weather satellites. once
'the MOU between NASA and NRC is signed, construction of the ground station will
comence; it should be in opera'tion 15 months later.,
 

As indicated in Table 6.1, about one-third of the cost of NRCU gund
station, i.e., $1.335 million, is attributed to the project since the ARSTC/
will be a major end-user of the ground station. 
 The NRC will finance all#

operational costs of the ground station and, in addition, will provid, data to

ARSTC without cost.
 

Economic & Social Commission for Asia andthe pacific (ESCAP). The e
of involvement of ESCAP coincides almost exactly with the count r
at AZT. Thus it is not unexpected that ESCAP is showing 'sincere interest L,n

providing support to the proposed remote sensing 
center at AIT. 

A meeting was,-held at ESCAP Headquarters in Bangkok during the period
November 28 to December 2, 1978 to conseider "Remote Sensing Activities in the
ESCAP Region". Numerous country reports were presented and discussed at thismeeting. Considerable interest was shown by the Participants at this meeting inAZT's ARSTC; the plan to establish, 'this activity at AIT was strongly-endorsed. 

It appears probable and certainly desirable that ESCAp will want toestablish an advisory 'committee to handle those matters which will appear at the
interface between ZSCAP and A-IT. 
 Considerable assistance can be provided to, '";ARSTC by ESCAP in helping to identify participants from the aiu Asiancunre 
for the special four-month course. 

wil~'It is expected that :'significan't funds from UNDP, channeledtruhZCP
wleavailable for scholarships for traiees studyig reot snsnga EA....... P
...... ............. ........ + yin remot..... t AlT
An amount of $500' thousand is shown in Table 6.1; . ,-...- .. "+.+this amount is most like 2 

quits.conservative. .. .. . .2 

-IB . Eoration (IBM- A/FE). If'there is a single most­
imprtntancucalOator~za .heentirle tabis theT AEsTC, it 'is-planthrnCOmputirig~ capability of AZT's 'Regional Computer, Center. IIt is recalled' .that"'at th8''Olet, 'the' entire' s~hezle' -as" dij~ " F"'n'a" J~2F rF "~ """' A­

actedem iFir ,AZT~prim ~ly bec6ause ~~ 
L'" Gldo C~ o'~zf, USAZ-Thailand wrote: F F~''~A~'FF4 
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As you are aware, a proposal to establish a Remote Sensinq
Training Canter in Southeast Asia has been under consideration
for some time, with Thailand being given primary consideration 
for locating this Center because of the computer capability and
training facilities available at AIT. Another reason for such
consideration is that AIT is an already established regional
institution. 

In August 1978 and again in November 1978, NASA and USGS specialists

from Washington were in Bangkok for discussions at AIT as well as at USAID-

Thailand, the NRC and ESCAP.
 

An extremely important outcome of our meetings with these specialists
was the clear indication that our 370/145 machine does not have sufficient
 
capacity to handle the computing load imposed by the contemplated remote sensing

activities. Indeed, our 145-computer is virtually saturated theat present time
with our own expanding activities in teaching and research. 

Accordingly, if the Asian Remote Sensing Training Center is to become areality, it is absolutely imperative that the computer capability of the RCC be very substantially enlarged. Failure to do so, of course, would be the end of
ARSTC, the end of the USAID project, and the end of our collaboration with ESCAP
in remote sensing. It would seriously affect the operations of NRC's grotu1i

station.
 

It is therefore absolutely essential that the RCC's capability be
increased to a level provided by, say, an 
IBM 3031 or 3032 system. An amount of$2.0 million is shown in Table 6.1 to reflect TBM's involvement in the project.This amount is perhaps artificial but it does reflect the extremely substantial
contribution that we strongly hope I34 will provide to the ARSTC. 

For- several weeks, a faculty committee has been preparing a proposalfor submission to IBM for a second five-year program of assistance to AIT.
Included in this proposal is a request to substantially expand AIT-RCC'.
 
computer capability.
 

his proposal is now completed and should be in the hands of IBM A/FEofficials in New York in February. We are extremely hopeful of receiving an

*agreement in principle" from IBM by April 1.
 

7.0 The Proposed Curriculum for the One-Term Course 

A tentative curriculum has been developed, for the one-term, four-monthsintensive course in remote sensing technology. This curriculum has beendeveloped by AIT professors in consultation with specialists from USGS and NASA. 

The following is an outline of the proposed curriculum: 



1~ 	 7 

General Subjects nd Specific Topics 	 Hours 

~I. 3 oa sensing principles and applicationsa 2S ' 

Plurposo. of remote sensing . 

History of remote sensing 
Principles' of electromagnetic interaction, with material'S 
Sanser principles 
Fiemo sensing systems 
hpplications of remote sensing 
Remote sensing and its' future 

2. 	 Basic radiometryV 	 15' 
Spectroscopy, atoms and-molecules
 

K; Electromagnetic wave flux 

if Sunlight characteristics 

i
 

Atmospheric chiaraceristics
 
Sunlight scattering
 
Radiometry of water
 

. .	 Spectrometer principles.
 
Ground truth data collection techiriquas
 
Utilization of ground truth data
 

if 3. Data 	processing for remote sensing 60 	 \~>i-
Data conversion processes of remote sensing data
 
Digital image and Landsat MSS data ~
 
Image geometry 
 4 
Image enhancementL
 
Pattern recognition 


..	 A 
Image and graphics editing .i 

Image generation and its application. 
Image properties. *'
 

Other techniques
 
Data processing systems. 
 .	 .. i. 

4. 	 Mathematical data handling .20:
 

Fourier transforms and their application 
 i 

Multivariate analysis i
 

Statistical analysis and estimation .- (
 

* .. 5. Geographical data handling 	 .20 
* 	 Map projection systems i 

Cartographic and graphic data processing 
i 

61. Photo processing, pho-.olinterpretation and photogram-etry . -'30 

if .~hratritc of 'satel-lite i photos 	 "."­" *i'f' 

Funamnal of photo' characteristics" ,7 	 f'idffiiifffffff 
4 if 


'" 

~~ Baic systems f o ~h~ J-cssn f""1'i 

F,~ys for,' photo. interpretation'"f"-."~~f 
i 

Photo inepee nomto to digital processing-"-- -f" Vh"­

4~if~4if MAP processing techniques from photos' ~ ~<Mp~conversion 
i~~~'f

Dgtlphoto~ correction techniques'-"< T' iff4"A
Lf~i~fff44i.i.~i 

i '.' 

iff~iff iffi'fiiffiiffrifiiff'if if 	 ~iffif 2 ~~ ~~~ if ~ iififf fiffi I ~ '~'V'-. ~ ~',~ ~~ i~fii~ ~ ~ ~ ~ ~f ~ ,-- i. 4 ' 
14''~iii'fiiffffii i 	 M-ii~V] M''~~i<;. 	 ' ~4i~f"~fiiiiii~' fff iiiii~i W

1 
Aii' I ~- - "'i 
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General Subjects and specific Topics Hours 

7. Application oriented training projects 
Agriculture
 
Forestry
 
Hydrology and water resources
 
Land use, urban and regional planning
 
Geology
 
Environmental Science
 

8. Workshop/on-site.traling 
 100 
How to use the facilities 
Landsat data processing - case studies
 
Application oriented case studies
 
Ground truthn data collection
 
Photo interpretation training
 

There will be 450 hours c f instruction during the one-term period of 15 weeks.A total of 170 hours will be devoted to formal lectures (above subjects 1 to 6)and 280 hours devoted to projects, workshops, and on-s.ite training (above
subjects 7 and 8). 

8.0 References
 

(1) Adrien, P.M. and M.F. Baumgardner, "Landsat, Computers, and Development
Projects", Science, 198, November 4, 1977 (466-470).
 

(2) Economic & Social Commission for Asia and the Pacific, "Remote Sensing and
Satellite Surveying", prepared by S.A. Hempenius, P.C. d'Audretsch and Jacub 
Rais, ESCAP, Bangkok, July 1976. 

(3) National Academy of Sczences, 'Remote Sensina Space:from Prospects
Developing Countries", report of the ad hoc 

for 
Committee on Remote Sensing

for Development, NAS, Washington, 197-. 

[4) National Aeronautics and Space Administration, Landsat Newsletter, No.23,
NASA-GSFC, Greenbelt, Md., October 1, 1978. 

5) Schanda, Edwin, "Remote Sensing for Environmental Sciences", Springer-Verlag,
Berlin, 1976.
 

6) Tongchat Hongladaromp and Nimitra Kattiyakulwanich, "Computer Processing ofRemote Sensing Data", Final Report to the Committee for Coordination ofInvestigations of the Lower Mekong Basin, Asian Institute of Technology, 
Merch 1977.
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REIMOTE SENSING TRAINING PROGRAM
 

SHORT COURSE (4MONTHS) TENTATIVE PLAN
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Training Programs - 4 months Assumption 30 hrs/week x 15 weeks - 450 hrs.
 

(Tentative) 170 hrs. = lectures
 

280 hrs. = workshop/on-site training
 

This 	program is covis-isted of tOe fol lowing units. 

1. 	 Relote sensing principle and applications 25 hrs. 

2. 	Radioinetry bdsic 15 hrs. 

3. 	 Uata pm iij ;or r':nwote seinsrig 60 hrs. 

4. 	 Mathl.iiiaticdl , ii I ul'i variate analysisdatu 	 s, rr, 
filtering theory 	 20 hrs.
 

5. 	GeographicaI data handI ij (L:sic) 20 hrs. 

6. 	Photo irocssifiy, photo nt:i',tation and photogrammetry 30 hrs.. 

7. 	Application i i tl' ilih iiO pvoject 

Ex: 	 Agri (toI Liir. H, uo l,)qy,/Water Resources,
 
Geolog,/, Lao.i./nd-use/Urban
p Planning/
 
Reiional Harming, L.oloqjy/Eiivironriiental Science
 

(,II 	 ) 

8. 	 Work shop/on-site tr,-;In. 

Ex: a) huw Uo usc tir '-'SUeh 

b) case study : h-.I. [ainds. data )ocessi rig 
b 2. Appl icatio- oriented case study 

c) grounid t ii J ta acqu i Si Joii hanids on 

d) pho to interp e u.:ti on hands-on 280 hrs. 
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() Remote Sensing - basic 
 (25 hrs)
 

- Remote Sensing: for what?
 

- History of Remote Sensing
 

- Principle of electromagnetic interaction

with materials
 

* 	 Emission & radiation temperature 

Reflection of light & kIk.ctromagnetic waves 

*'Absorption of electromagnetic waves
 
Ex: photo synthesis & abso,- ­.tn of light

Ex: ,ater light transmittance
 

s;cattering of electromagnetic waves
 

Ex: Mi> scattering principle
 
*"Basic characteristi u of electromagnetic wave
 

esp. polarization & dielectric constant
 

- Sensor principle
 

* 	Sensor mechanism
 

Ex: MSS, SLAR, SAR, etc.
 
* 	Detector cnaracteristics
 

* Sensor,geometry
 

Ex: FOV, Resolution concept, IFOV.
 
* 	 Sensor characteristics 

Ex: LANDSAT syscem

LANDSAT data characteristics
 
LANDSAT data format
 

- Remote Sensing System - platform, orbit, data
 
communication system
 

Ex: LANDSAT sy5tem
other satellite, Ex: weather satellite, etc. 

- Application of remote sensing 
* Application areas of remote sensing 

-	 Earth Science/Geology/Geography/Oceanography/Meteorol]ogy
 

- Resource Management 

- Environment Control 



ANNEX I - 4
 

(1)Remote Sensing (Cont'd)
 

* Resource managements 

- Agriculture
 

- Forestry
 

- Land-use
 

- Water Resources
 

.- ireraI/Energy 	 Resources 

- Remote sensing and its future 

(2) Radiometry 
 - Basic: 

(15 hrs)
 

* Spectroscopy & 	atoms & molecules 

* Electromagnetic 	wave flu< & radiometry
 

* Sun light characteristics 

* Atiusphei-ic ctharacteristics & sun light
 
scattering
 

Radioraetry o( water
 

* 	 Spectromdeter principle & mechanism 

-visible/IR 
k Ground truth data 	collection techniques
 

* Utilization of ground truth data 
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(60 hrs)


(3)Data Processing for Remote Sensing 


- Data conversion process of remote sensing data
 
Ex: System & hardware principle
 

- Digital image & Landsat MSS data:
 
* Presentation & handling of digital images
 

- Image geometry:
 

" Geometrical analysis

Ex: Distortion analysis
 

" Location identification for satellite mapping system
 
* Geometrical correction principle


Ex: Resampling techniques
 
* 
Ground control points & image registration
 
* Geometrical distortion of LANDSAT data
 

- Image enhancement:
 

* Enhancement technique objectives & overview 
* Noise source of LANDSAT data 
* Image smoothing/filtering 

* Radiometrical correction 

* Edge enhancement/density stretching
 
- Pattern recognition:
 

"
Principle of pattern recognition in remote sensing
 
"
Pattern features & classifier 
"
Feature selection & separabilities among classes 
" Classification method 

Ex: Distance, most-likelihood
 
classification, potential
 

" Non-parametric classification principles

Ex: Cluster analysis, K-L transformation
 

- Image & graphics editing
 

"
Boundary trace & map generation
 

" Mosaic image generation
 

" Overlay techniques & area pick up
 
- Image generation & its application
 

* Add/subtraction, multiple inage and
 
their application
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(3)Data Processing for Remote Sensing (Cont'd)
 

- Image properties
 

" Basic
 

" Histogram
 

" Profile
 

" Contrast
 

" Textural properties
 

" Application of textural properties 
to remote sensing data
 

- Others
 

* Temporal change dietection technique
 

" Meshuration techniques
 

" Image catalogirng techniques
 

- Data processing system 

* Concept: 

oFacil it-ies
 

* Softare consideration
 

(4)Mathematical Data Handlfrig 

(20 hrs) 

Fou'ier transfoi j & i-,iappilicationEx: Filtering/reyist.,;.ation 

- Multivarfate anaIyzfs 
Ex: Principal coniponent dlta)ysis,


cluster analysis, 
canonical correlation, etco
 

--Statistical analysis & estimation 
Ex: Data distribution & testing,
 

2
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(5)Geographical data handling (basic) 
 (20 hrs)
 

- Map projection system
 
Ex: UTM/polar, mercator, etc.
 

- Cartographer & graphic data processing

Ex: 	 Line following, data structure,
 

metric conversion, hidden line,
 
editing
 

- Map editing, processing basic
 

(6)Fundamentals of Photo processing, photo-interpretation,
 

and Photogrametry 
 (30 hrs)
 

- Characteristics of satellite photo 

- Fundamentals of photo characteristics - film Y,
 
contrast, etc.
 

- Basic system for photo processing

Ex: Optical filtering, color composite,
 

application of density slicing
 

- The keys for photo-interpretation 

- How to use the photo-interpreted information to
 
digital processing
 

- Map conversion processing techniques from photos 

- Basic of digital photo correction techniques 
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(5)Geographical data handling (basic) 
 (20 hrs)
 

- Map projection system 
Ex: UTM/polar, mercator, qtc.
 

- Cartographer & graphic data processing
 
Ex: Line following, data structure,
 

metric conversion, hidden line,
 
editing
 

- Map editing, processing bdsic 

(6)Fundamentals of Photo processing, photo-interpretation,
 

and Photograinetry 
 (30 hrs)
 

- Characteristics of satellite photo 

- Fundamentals of photo characteristics - film Y, 
contrast, etc.
 

- Basic system for photo processing
 
Ex: Optical filterilg, color composite,


application of density slicing
 

- fhe keys for piot).-iTLerpretation 

- How to use the photo-interpreted information to
 
digital processing
 

- Map conversion processing techniques from photos
 

- Basic of digital photo correction techniques 
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(7)Applicition Oriented Training - Mini Projects 

The cllowings are the tentative subjects for application oriented 
training as mini projects: 

- Agriculture 

Spectral characteristics of vegetation 

. Spectral ground truth collection for vegetation 

* Photo synthesis & sun light energy 

. Crop recognition & acreage 

* Soil mapping 

* Soil water content estimations
 

" Crop growth modelling
 

" Crop yield modelling
 
" Agricultural information system
 

" Detection of diseased crop
 

- Forestry 

" Spectral characteristics of trees
 

" Forest type classification
 

" Forest growth assessment 
" Diseased tree detectiui 

" Timber volume estimation problems 

. Application of remote sensing to forestry management 

- Hydrology/Water Resources 

" Hydrological system extractior from remote sensing data 

" Spectral characteristics of water
 

" Hydrological system modelling
 

" Water resources budgets assessment
 

" Flood forecasting system modelling
 

" Management of water resources from space
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- Land-use/Urban planning/Regional planning 

" Land-use mapping 

" Detection of urban growth 

" Environmental analysis of urban area 

" Land-use management 

• Land developwiert planning 

" Site selection 

" Route selection 

- Geology 

" Geological feature extraction 

• Rock/soil type classification 

" Geological feature enhancement
 

• Underground Water atalysis 

- Environmental Science 

. Water qulicies & spectral characteristics 

" Thermal water- pollution 

" River discharge simulation 

. Impact assessment of development 
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Case Study (II) (mini project) Program
 

Objectives:
 

I. 	 Training on problem identification and definition 
for remote sensing application. 

2. 	 Training on establishing strategies for the 
problem solving. 

3. Training on information collection & analysis
 

4. 	Training on evaluation techniques for application
 
of R/S.
 

Approaches:
 

1. Grouping the students: 3 - 4 students/group.
 

2. Problem 
definition according to the students backgrounds,

interests and the following standpoints of view:
 

a) What can be extracted from the remote sensing data?
 

b) For the application-oriented problem solving, how
 
to utilize remote sensing data?
 

3. Applying the data processing techniques.
 

4. Analysis of obtained results and conilation of other
 
informati on. 

5. Evaluation of results.
 

6. Presentation to other groups.
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Case Study (II) (mini project) Program
 

Objectives:
 

1. 	 Training on problem identification and definition 
for rernote sensing application. 

2. Training on establishing strategies for the
 

problem solving.
 

3. Training on information collection & analysis
 

4. 	Training on evaluation techniques for application
 
of R/S.
 

Approaches:
 

1. Grouping the students: 3 - 4 students/group.
 

2. Problem definition according to the students backgrounds,
 
internists and the following standpoints of view:
 

a) What cdn be extLracted from the remote sensing data? 

b) 	For che dpplicition oriented problem solving, how 
to utilize remote sensing data? 

3. Applying the ddLd processing techniques. 

4. Analysis uf otiineJ results and compilation of other 
information. 

5. Evalucti(;r. of reu Its. 

6. Presentation to other groups.
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COUNTRY CHECKLIST 

A. GENERAL CRITERIA FOR COUNTRY A. GENERAL CRITERIA FOR COUNTBM 

1. FAA Sec. 1l,. Can it be A .iftty is regional in 
demonstrated that contem-
plated assistance will 
directly benefit the 

nature and scope to such 
extent that no participating 
country can be severed from 

needy? If not, has the 
Department of State deter.. 

the project. 

tined that this government 
2as engaged in consistent 
patterns of gross viola­
tions of int2rnationally 
recognized human rights. 

2. FAA Sec. 481. Has it been 
determined that the govern­

not applicable 

ment of reripient country 
has failed to take adequate 
steps to prevent controlled 
substance (as defined by 
the Comprehensive Drug 
Abuse Prevention and Con­
trbl Act of 1970) produced 
or processed, in whole or 
in part, in such country, 
or transported through such 
country, from being sold 
Illegally within the juris­
diction of such country to 
U.S. Government personnel 
or their dependents, or from 
entering the U.S. unlawfully? 

3. FAA Sec. 620(b). If asis- not applicable 
tance is.-to a government, 
has the Secretary of State 
determined that it is nor 
controlled by the interna­
tional Communist movement? 

4. FAA Sec. 620(c). If assis- Assistance is not to the 
tance is to government, is 
the government liable as 
debtor or unconditional 
guarantor on any debt to a 
U.S. citizen for good& or 

government of Thailand, but 
is a regional activity with 
member governments of 
ESCAP participating in 
the project. 

services furnished or ordered 
where (a) such citizen has 
has exhausted available 
legal remedies and (b)debt 
Ln not denied or contested 
by such gover=ent? 



5. 	 FAA Sec. 620(e)(1). If asstis. 
tance is to a government, has 
it (including government agen­
cies or sub divisions) taken
 
any action which has the ef­
fect of nationalizing, expro­
priating, or othervise seiz­
ing 	ownership or control of 
property of U.S. citizens or
 
entities beneficially owned
 
by them without taking steps
 
to discharge its obligations
 
toward such citizens or en­
titles.
 

6. 	 FAA Sec. 620(&) 620(f)_i__
79, App. Act Sec. 108, 114, 

606. Is recipient country 

a Communist country? Will 

assistance be provided to 

the Socialist Republic of
Rapbli 

Vietnam, Cambodia, Laos,
 
Cuba, Uganda, Mozambique,
 
or Angola?
 

the ocilis ofwill 


7. 	FAA Sec. 62001). Is recipi-

ent country in any way in­
volved in (a) subversion of,
 
or military aggression a­
gainst, the United States or
 
any couutry receiviag U.S.
 
assistance, or (b) the plan­
ning of such subversion or
 
aggressioipt 

8. 	FAA Sec. 620().. Has the 
country permitted, or failed 
to take adequate measures 
to prevent, the damage or
 
destruction, by mob action, 
of U.S. property? 

9. 	FAA Sec. 620( ' If 1a 
country has failed to in-
stitute the investment 
guaranty program for tho, 
specific risks of expropri­
ation, inconvertibility, or 
confiscation, ha3 the AID 
Admnmistrator within the 
past year considered deay4-
Ing assistance to such 
govezment for this reason? 

J-2
 

not 	applicable
 

Not applicable; However, Pro­
visions will be inserted into
 
Grant to limit U.S. funding to
 
ESCAP participants from specific

countries (Communist countries
be excluded)
 

Not 	applicable
 

Not 	applicable
 

Not 	 applicable 



l 10. FA Sec. 620(o): Visher- o-3 
mania Protective Act of Not applicable 

1967, as amended, Sec. 5. 
If country has seized, or 
imposed any penalty or 
sanction against, any U.S. 
fishing activities in in­
ternational waters, 

a. has any deduction re­
quired by Fishermen's 
Protective A:t been 
made? 

b. has complete denial 
of assistance been 
considered by AID 
Administrator? 

11. FAA Sec. 620(j): FY 79 
App. Act Sec. 603. Not applicable 

a. Is the government of 
the recipient country 
in default on interest 
or principal of any 
AID loan to the coun­
try? 

b. Is country in default 
exceeding one year on 
interest or principal 
on U.S. loan under pro­
gram for which App. Act 
appropriates funds. 

12. FA Scc.6Z0(s). If contm-N 
plated assistance is devel-
opment loan or from Economic 
Support Fund, has the Admin­
istrator taken into account 

Not applicable 

the percentage of the coun­
try's budget which is for 
military expenditures, the 
amount of foreign exchange 
spent on military equipment 
and the amount spent for 
the purchase of sophisti­
cated veapons systems? (An
affirmative answer may refer 
to the record of the annual 
"Taking Into Consideration" 
amaO: "Yes, as reported in 
annual report on impleamnta­
tLon of Sec. 620(s)." This 



report is prepared 'at 
time of approval by the 
Administrator of the 
Operational Year Budget 
and can be the basis for 
an affirmative answer 
during the fiscal year 
unless significant changes
!a circuistancs occur.) 

13. 	 J2AA Sef 
 . iji tha 

country evered diplowatic 

relatiois with the United 

States? If so, have they

been res)med and hdve new 
bila te-ai asIst~ance agree-
ments beva uegotfa:ed and 
entered Litu slkcu su,:t 
resumption?
 

14. 	 FAA Sec. 6 20(u). What is
 
the payment status of he 

country's U.N. ob&igations? 
If the country is In arrears, 

were such arrearagei taken
 
into 	account by Llae AID 
Adwmi.fsLratW.L In dete-kilng 
the cu z _at AID Operational 
Year Budgit? 

15. 	 FAA Se.62wUI F~Y 79 A
Act,, 	 Sec. 607. H.3 the 
country granted sanituary 
from prosecutioi to any 
individual or group which 
has corm4t.ted an act of
 
terrorisi? 

16. 	FAA Sec. 666. 
 Loes 	the
 
country object on basis of 

race, religion, nntional
 
origin or sex, to the 
presence of any officar
 
or employee of the U.S.
 
there to ca -ry out econom­
ic development program
 
under FAA? 

17. 	 FAA Sac. 99 . 670. la stheN 
country, after Augient 3, 
1977, delivered or received
 
nuclear reprvcessing or en­
richment materials or tech­
nology, without specified 

/0
T-4
 

No. Provision will be made in
 
Grant to limit funding to ESCAP
 
participants from specific coun­
tries (countries which have no
 
diplomatic relations with U.S.
 
will be excluded)
 

Participants from governments
 
which recieve U.S. funds not in 
arrears to U.N. obligations 

Not applicable 

Not applicable
 

Not applicable 



J-5 
arrangements or safeguards? 

has It detonated a nuclear
 
device after August 3, 1977,
 
although not a "nuclear­
weapon state" under the
 
non-proriferation treaty?
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J-6
CHECKLIST OF STATUTORY CRITERIA 


PROJECT CHECKLIST
 

A. 	GENERAL CRITERIA FOR COUNTRY
 
A. 	GENERAL CRITERIA FOR COUNTRY 

. FY 79 App.. Unnumbered; 
FAA Sec. 653(b) L, Se.c. Notification in process.
 
634A.
 

(a) Describe how Com­
mittees on Appropri­
ation of Senate and
 
House have been or
 
will be notified
 
concening the pro­
ject; 

(b) 	 is assistance within 
(Operational Year Bud-	 Yes.
 
get) country or internx­
tional organization al­
location reported to
 
Congress (or not more
 
than $1 million ovar
 
that fltmra?)
 

2. 	FAA Sec. 611(a)(1). Prior to
 
obligation ii excezs of
 
$100,000; wil there be (a)
 
engineering, Clnanclal, and
 

other plans ,iecesiary to carry
 
out the assistance and (b)
 
a reasonably firm estimate of 
the 	cost to the United States 
of the assistanrc? 

If fur-	 Such action is not required.
3. 	FAA Sec. 611(a)(2). 

ther legislItive action is AIT is legal entity capable
 

required within recipient of receiving assistance
 

country, what ia basis for
 
reasonable expectation that
 
such action will be com­
pleted in time to permit
 
orderly accomplishment of 
purpose of the assistance?
 

4. 	 FAA Sec. 6 11(b)_L' Y 79 App.
 
Act, Sec. 101. If for water Not applicable.
 
or water-related land re­
source construction, has
 
the project met the stan­
dards and criteria as per
 
the 	principles and stxn­
dards for planning water
 



and 	related Land Resources J-7 
dated October 25, 1973?
 

3. 	 FAA Sec. 611(e). If pro­
ject is Capital Assistance, Yes
 
and all U.S. assistance
 
for it will exceed $1
 
million, has Mission Direc­
tor 	certified the country's 
capability effectively to
 
maintain-and utilize the
 
project?
 

6. 	FAA Sec. 209. Is project Project is regional in scope

susceptible of execution 
 and nature.
 
as part of a regional or
 
multilateral project?
 
If so why is project not 
so executed? Information
 
and conclusion whether
 
assistance will encourage
 
regional development pro­
grams.
 

7. 	FAA Sec. 601(a). Informa- This project is not designed

tion and conclusions whether to encourage such efforts.
 
project will encourage ef­
forts of the country to:
 
(a) increase the flow of
 
international trade; (b)
 
foster private initiative
 
and competition; (c) en­
courage development and
 
use of cooperatives, credit
 
unions, and savings and 
loan associations; (d) dis­
courage monopolistic prac­
tices; (e) improve techni­
cal 	efficiency of industry, 
agriculture, and commerce;
 
and (f) strengtheu free
 
labor unions.
 

8. 	FAAtion Sec.and 601(b). on hoconclusionInforma-	 'ost of the equipment procure­
ment financed under this

project will encourage U.S. project is to be manufactured 
private trade and investment in the U.S. 
abroad and how it vill en­
courage private U.S. parti­
cipation in foreign assis­
tance programs (includixg
 
use 	of private trade chan­
nels and the services of 
U.S. private enterprise).
 



____ 

9.FA 	Sce 66()J-8
62()

9. FAA Sec. 612(b); Sec 636(h).

Describe steps taken to .j-
sure that, to the maximum 
extent possible, the coun-
try is contributing local 
currencies to meet the cost 
of contractual and other 
services, and foreign cur­
rencies oried by the United
 
States a ,eutifzad to meet
 
the cost of contractual and
 
other se:,ifes.
 

10. FAA Sec. 6Z1(d). 'oes the
 
United States oU-iJ aS 
foreign crrelc. .J, 1f 
so, whaL arraige :LInts have 
been 	made for Its release?
 

11. 	 FAA Sec. 6(]](e). Will the
 
project utilize competitive
 
selection procedures for
 
the awarding of contracts,
 
except ;here ap licable
 
procurement .ules al.laj
 
otherwise?
 

12. 	 FY 79 Amc, ,N..L Se:. 608. 
If as s~istai -s-{nrthe 
productia o. j,,m) od--
ity fol e~X ,L i the 

C 0M,10 Lue J id i 
surplus o,: '1011,1 ui. ketS 
at .:,,Ithe clne ! +e_,1jt1ng
producLivti c kp;,fty becomes 
operative, And 13 &ich as­
sistance likely .0 LWaISe 
substantial ±ijur. .-o U.S. 
producers mot cc!,4,;.,v sim­
ilar or c.:ipi tJnjL: J.dity? 

B. FUNDING CRI'TERA E0OB OJET1. Development Assisczmce 

A. FAA Sec. 102(bL).1 l;

11. ;Sec. 

113; 281a).t Extent to 
which activity will: (J) 
effectively iravolve the 
poor in development, by
extending acce-ss to econ-
ozy at local level, in-creasing labor-intensive
 

/
 
Over 	50% of the funds required

for the Project will be from
 
participating governments of
 
ESCAP, and will be in the form
 
of local currencies.
 

No.
 

There 	will be no financing of
 
commodities to be procured for
 
export.
 

FUNDING CRITERIA FOR PROJECT
 

The diffusion of technology and
 
information about local resources
 
and their development which is 
a
key element of the Project, is
 
expected to ultimately benefit
 
the poor by stimulating the
 

development process in the urban
 
and rural areas of countries
participating in the Project
 

____ 	 ___ ____"--
,-­



J-9 
production and the ua 
of appropriate techna-
lo9, spreading invest­
ment out from cities to 
small towns and rural 
areas, and insuring wide 
participation of the poor
 
in the benefits of develop­
ment on a sustained basis,
 
using the appropriate U.S.
 
institutions; (ii) help
 
develop cooperatives, es­
pecially by technical as­
sistance, to assist rural 
and urban poor to help 
themselvei toward a better 
life, and otherwise en-. 
courage democratic private 
and local governmental in­
stitutions; (iii) support 
the self-help efforts of 
developing countries; (iv)
 
promote the participation
 
of women in th national
 
economies of developing
 
countries and the improve­
ment of women's status; and 
(v) utilize and encourage
 
regional cooperation by
 
developing countries?
 

b. 	 FAA Sec. 103, 103A, 104, 105 
106, 107. Is assistance bei 
made available: (include onl
 
applicable paragraph: e.g.,
 
b, etc.,--which corresponds
 
source, f funds used. If mo 
than onie fund source is used 
for project, include relevan 
paragraph for each fund sor 
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(4)(106)tance, for technical assis­energy, research, re- Project is technical cooper­construction, and selected 

coevel o n andob ctedostimulate 

ation with a regional entity to
le If
developmnet problems; if so, resource development
and conservation for each of the
extent activity is: 
 participating governments of
(i) technical coperatiol 
 ESCAP; U.S. private technology

and developwieat, especially is an integral element of the
with U.S, Plivat aud volun-
 U.S. assistance and will betary, or veg&Lumil aad inter-
 used for diffusion of economic
national dL'xvlopiL.ut, organi-
 development related skills.
 
zatious;
 
(ii) to help U ievlate energy

problem;
 
(iii) rejaarch iuto, and evalu
 
ation of, 'concwic development
 
proce.sses and techniques;
 
(iv) reconstruiction after u~tu
 
ral or auinade disaster;

(v) fo-: special development 
problem, and to enable proper
utilizarion uf exrl.ier U.S.
 
infrastructure, etc., a31g­
tance;
 
(vi) for program of urban do­
velopment, especially small 
labor-intensive enterprises,

marketIng systems, and finan­
cial or other institutions to 
help urban poor participate
In economic and social devalo1 

http:dL'xvlopiL.ut


C. 	 FAA Sec. 110(a). Wil 
the recipient country 

provide at least 25% of 

the costa of the progras, 
project, or activity with 
respect to which the assis­
tance is to be furnished 
(or has the latter cost­
sharing requirement been
 
waived under Sec. 124(d)

"relatively leas t-developed"
 

country)?
 

d. 	FAA Sec. 110(b). Will grant 

capital assistance be dis­
bursed for project over more
 
than 3 years? If so, has
 
justification satisfactory
 
to Congress been made, and
 
efforts for other financing
 
or is recipient country

"relatively le 
 c veloped?" 

e FAA Sec. 281(b). Describe 

extent to which program 

recognizes the particular 
needs, desires, and capac-

ities of the people of the 

country; utilizes the coun-

try's intellectual develop-

merit; and supports civic 

education and training in 

skills required for effec-

tive par icipation in
 
governmental and political
 
processes essential to
 
self-government.
 

f 	 FAA Sec. 122(b). Does the 

activity give reasonable 

promise of contributing to 

the development of economic 

resources, or to the increase 

of produitive capacities and 

self-sustaining economic 

gr5vth? 

Member participants vill
 
contribute over 50% of funds
 
required for the Project.
 

No.
 

The Project reflectsthe desires
 
of participating governments of
 
ESCAP to acquire necessary skills
 
in new satellite technology
 
related to resource development
 
and 	management. It will support
 
the development efforts of each
 
participating government and will
 
add to the skills of the partici­
pants.
 

By upgrading satellite technology
 
related skills, the Project.is
 
expected to stimulate resource
 
development and management
 
such that the participating
 
governments will be better
 
able to sustain themselves and
 
to promote their economic
 
development.
 

http:Project.is


J-12 CHECKLIST OF STATUTORY CRITERIA 

STANDARD ITEM CHECKLIST
 

A. 	 PROCUREMENT A. 	 PROCUREMENT 

1. 	FAA Sec. 602. Are there arrange- Yes.
 
ments to permit U.S. small business
 
to participate equitably in the
 
furnishing of goods and services
 
financed?
 

2. 	FAA Sec. 604(a). Will all commo­
dity procurement financed be from Yes.
 
the U.S. except as otherwise de­
termined by the Ptesident or under
 
delegations frote him? 

3. 	FAA Sec. 604(d). If the cooperat­
ing country discriminates against Yes.
 
U.S. marine insurance companies,
 
will agreeMent require that martne
 
insurance be placed in the U.S. on
 
commodities financed?
 

4. 	 FAA Sec. 604 (). If offshore pro- Yes.
 
curerment of agricultural commodity
 
or product Is to be financed, is
 
there provision against such pro­
curement when the domestic price
 
of such coiuodity is less than
 
parity?
 

5. 	FAA Sec, 608(a). Jil U.S. Gov- Yes.
 
ernmenr excess personal property
 
be utilized wherever practicable
 
in lieu ofthe procurement of new
 
items?
 

6. 	FAA Sec. 603. G,wpliance wiLhjre­
quirement in Sec. 901(b) of the Yes.
 
Merchant Marine Act of 1936, as
 
amended, that at least 50 per can­
turn 	of the gross tonnage of commo­
dities (computed separately for dry
 
bulk carriers, dry cargo liners,
 
and 	tankers) finunced shall be
 
transported on privately ovied U.S.
 
flag commercial vessels to the ex­
tent that such vessels are avail­
able at fair and reasonable rates.
 



7. 	FA See. 621. If technical assist- J-13
 

ance is financed, vill such assist- Yea.
 
ance be furnished to the fullest
 
extent practicable as goodk and
 
professional and other services
 
from private enterprise on a con­
tract basis? If the facilities of
 
other Federal agencies will be
 
utilized, are they particularly
 
suitable, not competitive with pri­
vate enterprise, and made available
 
without undve interference with
 
domestic programs?
 

8. 	International Air Transport. Fair
 
Competitive Practices Act, 1974. If Yes.
 
air transportation of persons or
 
property is financed on grant basis,
 
will provision be made that U.S.
 

flag carriers will be utilized to
 
the extent such service is available?
 

9. 	FY 79 App. Act Sec., 105. Does the
 

contract for procurement contain a Yes.
 
provision authorizing the termina­
tion of such contract for the con­
venience of the United States?
 

B. 	CONSTRUCTION B. CONSTRUCTION
 

1. 	FAA Sec. 601(d). If a capital Yes.
 
(e.g., construction) project, are
 
engineering and professional ser­
vices of U.S. firms and their af­
filiates to be used to the maximum
 
extent consistent with the national
 
interest?
 

2. 	FAA Sac. 611(c). If contracts for
 
construction are to be financed, Yes.
 
will they be let on a competitive
 
basis to maximum extent practicable?
 

3. 	FAA Sec. 620(k). If for construc­
tion of productive enterprise, will Not applicable.
 
aggregate value of assistance to be
 
furnished by the U.S. not exceed
 
$100 million?
 



C. 	OTHER RESTRICTIONS 


1. 	FAA Sec. 122(a). If development
 

loan, is interest rate at least 


2% per annum during grace period
 
and at least 3% per annum there­
after?
 

2. 	FAA Sec. 301(d). If fund is
 

established solely by U.S. contri-

butions and administered by an
 
international organization, does
 
Comptroller General have audit
 

rights?
 

3. 	FAA Sec. 620(h). Do arrange-

ments preclude promoting or
 

assisting the foreign aid proj­

ects or activities of Communist-0
 
bloc countries, contrary :o the
 
best interests of the U.S.?
 

4. 	FAA Sec. 636(1). Is financing
 
not permitted to be used, without 

waiver, for purchase, long-term
 

lease, or exchange of motor ve­
hicle manufactured outside the
 

U.S. or guaranty of such trans­

action?
 

5. 	Will arrangements preclude use of
 

financing: 


a. FAA Sec. 104(f). To pay for 

performance of abortions or to
 
motivate or coerce persons to
 

practice abortions, to pay for
 
performance of involuntary sterili­
zation, or to coerce or provide fi­
nancial incentive to any persor to
 

undergo sterilization?
 

b. 	FAA Sec. 620(j). To compensate
 
for expropriated naticrialized
owners 


property?
 

c. FAA Sec. 660. To finance police 


training or other law enforcement
 
assistance, except for narcotics
 

programs?
 

C. OTHER RESTRICTIONS J-14 / 

Yes. 

Not Applicable
 

Yes
 

Yes.
 

YesP
 

Yes.
 

Yes.
 

Ys.
 



4U. FAA Sec. 662. For CiA
 
activities? 


a- FY79 App.Act Sec. 104. 
To pay pensions, etc., for 

military personnel?
 

f. FY79 App.Act Sec. 106.
 
To pay UN assessments? 


. FY79 App.Act Sec. 107.
 
To carry out provisions of FAA 

Sec 209(d) and 251(h)? (Trans­
fer to multilateral organizations
 
for lending.)
 

hi FY79 App Act Sec. 112. To
 
finance the export of nuclear 

eqLipment, fuel, or technology or
 
to train foreign nationals in
 
nuclear fields?
 

t. FY79 App.Act Sec. 601. To be
 
used for publicity or propaganda 

purposes within U.S. not authorized
 
by Congress?
 

Yes. J-15
 

Yes.
 

Yes.
 

YeL. 

Yes.
 

Yes.
 



ANNEX K
 

PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
 

PART II
 

COUNTRY: ASIA REGION
 

PROJECT: Asian Remote Sensing Training Center
 

NUMBER: 498-0253
 

Pursuant to 
Part I, Chapter I, Section 106 of the Foreign Assistance
 
Act of 1961, as amended, I hereby authorize a Grant to the Asian
 
Institute of Technology (A.I.T.) in Bangkok, Thailand, of 
not to exceed
 
Three Million Two Hundred and Ten Thousand Utited States Dollars
 
($3,210,000) (the "Authorized Amount") 
to help in financing certain
 
foreign exchange and local currency costs of goods and services 
re­
quired for the Project as described in the following paragraph:
 

The Project is designed to establish an Asian Remote Sensing

Training Center with the capacity to: 
 (1) provide training to tech­
nicians from full and associate member countries of the Economic and
 
Social Commission for Asia and the Pacific 
(ESCAP), (2) demonstrate
 
the usefulness of remote sensing in development planning, as well as
 
resource mlriag8.ment and weather forecasting, and (3) provide specific

planning data derived from remote sensing, as requested by Asian
 
development agencies. It 
is intended that by the project assistance
 
completion date the Asian Remote Sensing Training Center will have
 
become an integral part of A.I.T., as an internationally recognized
 
program being utilized by ESCAP countries.
 

I approve the total level of A.I.D. appropriated funding planned

for this Project of not 
to exceed Five Million Six Hundred Thousand
 
United States Dollars ($5,600,000) of which the additional increment(s)
 
of up to $2,390,000 for certain other foreign exchange and local
 
currency costs will be grant funded during the period FY 1979 to 
1985,

subject to the availability of funds in accordance with A.I.D. allotment
 
procedures, and subject to satisfactory results of an evaluation to be
 
completed six months prior to 
the end of Year 3.
 

I hereby authorize the initiation of negotiation and execution of
 
a Grant Letter of Agreement between USAID/Thailand and A.I.T. by the
 
Officer to whom such authority has been delegated in accordance with
 
A.I.D. regulations and Delegations of Authority, subject 
to the following

essential terms and major conditions together with such other terms and
 
conditions as A.I.D. may deem appropriate:
 

a. 
Source and Origin Of Goods and Services
 

Except for ocean shipping, goods and services financed under
 
the Grant shall have their 
source and origin in Thailand or in the United
 
States, except as A.I.D. may agree in writing. Ocean shipping financed
 
under the Grant shall be procured in the United States, except as 
A.I.D.
 
may otherwise agree in writing.
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b. 	Nationality Positive List
 

The Grant Letter of Agreement between USAID/Thailand
 
and A.I.T. shall include a nationality positive list which includes
 
all those full and associate ESCAP member countries eligible for
 
A.I.D.-funded scholarships for short-term training.
 

c. 	Conditions Precedent for Grant Disbursement Other Than
 
For Euinoment Procurement Advisory Services
 

1. 	Evidence that A.I.T. has made arrangements to secure
 
and maintain adequate mainframe computer capacity to service project
 
requirements.
 

2. 	 Lvid cleeef firm commitments and agreements between 
A.I.T. and the .,,ational ReL' h (',uncil (NRC) of the Royal Thai 
Government (C'>;) detailin,; t.he services each is to provide the other, 
including qnu:,zi ficet ( . aolberbn ef images to be computer enhanced 

and 0c reproduction 
by NRC), timing, to h if 

by A.I.T. ofiiaheropies of photo 	 to be processed 
jn1.1 ,-;ti be ,arged, any. 

d. 	 Blaket ,i ' t o ode 941. 

In L11. ')13i hal :astS of international travel and 
seminars to be ii ei I im participating countries will involve 
certain fo-eign c 0 costs in countries included in A.I.D. Geo­
graphic Cod', )-'L; Pri.,,d awver, that the United States Dollar value 
of all such :-pendLtuei doeLs not exceed $50,000. 

John H. Sullivan
 
Assistant Administrator
 
Bureau for Asia
 




