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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
educational facility of the Asian Institute of Technology (AIT) at Bangkok,
Thailand, complete with laboratory, computer, and data storage facilities.

2. Approval 1s requested for follow-on funding for a 1ife-of-project
total of $5.6 mi1lion, 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 1s 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 1s
foreseen as a result of this project.



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 requirements of AI7 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 both 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 AIT .



PART II: Project Background and Detailed Description

A. Backgr-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.

Throughout 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 firom 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 environmenzal
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
mapped 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 a4
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.



2. Action to Date

In July 1972, NASA launched LANDSAT 1, the first Earth Resources
Technology Satellite (ERTS), to gather and publish widely information on the
earth's natural resources. Now there are three U.S. LANDSATS orbiting
the earth and two are broadcasting data down to a number of receiving
stations, and LANDSAT D 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. Since that first launch in 1972,
the data accumulated have been utilized to discover more than $1 billion
worth of petroleum and hundreds of miliions 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 pioject 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, Bangladesh, 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 interest
in the Center concept. The team was led by Dr. Charles K. Paul of DS/0ST, 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 Mexico; 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.



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. advisors 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 Il 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 Center's capabilities. Phase II may include establishment of a Master's
Degree Program. ESCAP will assist in promoting the use of the Center's facili-
ties by arranging fellowships in selected fields to be funded by UNDP and other
donor countries.

Such a strategy should firmly establish the Center's credentials
with the region's 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 AIT's 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 immecdiately 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 1ife 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 sensing
technology. Evident use in actual development plans of data obtained by remnte
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 Il 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
training will be included in the Grant Letter of Agreement; however,
Center activities will be available to all full and associate member
countries of ESCAP.



Indicators that the Phase I purpose has been met include
establishment of training and research activities, acquisition 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
basis, steady demand for satellite imagery and Center expertise from regional
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 contra.t with qualified individuals or firms, 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 Tapes (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. Tne final lisu 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

*AT1 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 1ist attached to this Project Paper as a
guide, but making recommendations for alternatives/substitutions where neces-
sary or economical. The final 1ist and specifications given to A.I1.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 institution 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 scenes in CCT and imagery form from the EROS
Data Center and commence building up a library 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 library of professional papers, aerial photo-
graphs, and relevant text books will be established at AIT. These data will
be digestel, enhanced, and utilized for instruction, problem solving, and
the data products most needed by 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 AIT.

c. Training

Most Asian countries do not yet possess sufficient depth of
technical personnel to insure optimum use of satellite data. Because
the level of training required varies widely from country 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 flexitility to respond
to individual requirements. Both optical and computer-based 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, will be arrenged by the National 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 ESCAP 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 AIT's 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 ESCAP 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 AIT.
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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 AIT. 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, and 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 b¢ 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 dissemination, etc.

(E) Transfer of knowledge through continuing education of
university professors 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 Anrex 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 Arrangements

A.1.D. will finance the total costs of technical assistanca.
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 a'so 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 maintaining
computer peripherals and software during the 1ife of the project. A.I.D.
will finance this requirement from the grant.

2. RTG Contribution

The RTG has earmarked 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 (about $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 without
cost -- a contribution of $500,000.

3. Other donors

IBM will be a key donor to the project through the l1oan 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 as an 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.1.D. COMMITTMENT SCHEDULE

(US $1000)

FY 1979 | FY 1980 | FY 1981 | FY 1562 | FY 1983 | FY 1984 | FY 1985 TOTAL
1. U.S. Consultants (Long-Term) 127 10 763 16 10 5 1925

Il. U.S. Technical Assistance
(Short-Term) 10 20 40 40 40 180
IIl. Scholarships 100 150 150 75 25 500
Iv. Commodities & Maintenance 1725 94 200 100 100 80 2299
v. Evaluatton & 12 32 12 12 32 100

Phiato Liaison

Vi. Coatingency 200 200 96 50 50 596
TOTAL 3092 436 1281 362 287 142 5600




SUMMARY COST ESTIMATE AND FINANCIAL PLAN

(US $000)
AlID RTG AIT ESCAP TOTAL
PROJECT COMPONENT Phase Phase Phase Phase Phase Phase Phase Phase Phase Phase
I Il I I1 I I1 I 11 1 I1

Ground Station (FX) 1335 1335
Commodities (FX) &

Computer Maintenance 2019 280 1750 750 3769 1230
Technical Assistance

(FX) (Long/Short Term)} 1247 858 1247 858
Local Operational Costs

(Local Costs) &
Scholarships 274 286 200 300 1080 1080 200 300 1754 1966
Evaluation (FX) 20 20 20 20
Contingency (101) (FX) 496 100 496 100
TOTAL (Rounded) 4056 1544 1535 300 2830 1830 200 300 8621 3974
GRAND TQTAL 5600 1835 4660 500 12595

-SI-
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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 stricken 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 interpretation 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 ind 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 resulting 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 of 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 70% 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 phenomenon
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 applications 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 inaccessable. Aerial
photography has easily supplanted onerous field surveys and still remains
the chief alternative to remote sensing by satellite. However, aerial
photography, including interpretction, is ¢stimated to cost about 30 times
more than surveys of comparable areas done by sateilite. 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's 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 prcvides 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 all, both rich 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 sateliite imagery 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 environmental 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 cther 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 Bangladesh, 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
Training Center students who will amount to not more than forty at any
one time during the six-year life-of-project. Further, its Computer
Center and 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 the area.

The project, although part 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 institution 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 cocuntries 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 transfer
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 plan 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 AIT. They will coordinate with the Asian instruc-
tors hired by AIT, check out the equipment, and prepare the final curricu-
Tum 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. award a cantract tn
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(4) For one year (3 full terms) following the opening of ARSTC's
remote sensing program, only single-term special training courses of a
problem-solving nature will be taught at AIT. NRC will conduct the ground
truth portion of these courses and provide necessary aerial photographs and
imagery reproduction to assist AIT, utilizing the AID-financed equipment
provided in other A.I.D. projects. NRC will be assisted in its 1iaison
with AIT for the duration of the project by an English-speaking photo-
11aison officer financed by AIT under the A.I.D. grant.

(5) Beginning at the completion of the Center's first academic year,
the U.S. and Asian instructors of Center, in consultation with ESCAP
officials, will prepare curricula for long-term training in remote sensing
if justified. (This advance planning is necessitated by an AIT requirement
to submit degree courses (as differentiated from specialized training) to
the Academic Senate for approval.)

(6) During each academic year, but particularly in the first year of
training courses, it is planned that the Project Leader will make
several trips to Asian countries, coordinated 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 activities and capabilities of the Center and interview potential
students and instructors for the Center. The trips will also provide the
Leader with an opportunity to assess the needs and facilities in the area.
Similarly, some of the instructors may travel in the area to present papers
at meetings and also, on occasion, to assist with research problems at the
request of governments and institutions 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 Leader and both Asian and
American instructors will establish and maintain cordial relations with
the Mekong Secretariat, WHO, the World Bank, FAO, and other user and donor
organizaticns, particularly those based in Bangkok. In the meantime, Center
outreach staff, assisted by AIT library personnel, will publicize the
activities of the Center, provide up-to-date information from NASA and
U.S.G.S. on remote sensing applications, and collect information on other
satellite-related problems and accomplishments in the region. The staff
will also attend to working relationships with cooperating organizations,
particularly ESCAP 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 AIT.

(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
participation 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.

(3) 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 11fe-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. A1l 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 already 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 betwaen 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 commitments will be sought from individual
countries, but A.1.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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Project Title and Number:

Life of Project:

PROJECT DESIGN SUMMARY

LOGICAL FRAMEWORK

From FY 1979 to Fy 1985
Total U.S. Funding - $5.6 million
Date Prepared - T7/30/79

Asia Remote Sensing Training Center - 498-0253

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Program or Sector Goal:
The broader objective
to which this project
contributes:

To improve agricultural
forestry and other
natural resource plan-
ning and management, as
well as forecasting
natural disasters,
throughout the Asia
region in order to
enhance the region's
economic and social
development.

Measures of Goal Acheive-
ment:

1. EZxistance of develop-
ment plans based on
remote sensing throughout
participating ESCAP
countries.

2. Individuals who have
graduated from ARSTC
program are actively con-
tributing to development
planning, as well as
resource management and
planning.

l. Examination of devel-
opment plans of partici-
pating ESCAP countries.

2. Interviews with ARSTC
graduates in participat-
ing ESCAP countries.

Assumptions for Acheiving
Goal Targets:

1. Remote sensing will
prove to be useful and a
cost effective means of
obtaining data and infor-
mation needed for resource
and development planning.

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

3. Ground receiving
stations are constructed
[in Asia area as orbiting
memory capacity wanes.

g XANNY
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PROJECT DESIGN SUMMARY |
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 Prepare

d: -7/30/79

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

PROJECT PURPOSE

Phase I - To estab-
lish an Asia Remote
Sensing Training
Center with capabil-
city to : (1) provide
training to ESCAP
technicians, (2) dem-
onstrate the useful-
ness of remote sensing
in development plan-
ning as well as re-
source management and
weather forecasting,
and (3) assist in
planning as requested
by Asian user agen-
cies.

Phase II: Center
functions as an inte-
gral part of AIT with
an internationally
recognized program
which is being uti-
lized by ESCAP
members.

CATE PURPOSE HAS BEEN
ACHEIVED: END OF PROJECT
STATUS

1. Center Staff regularlﬁ
invited to and attend
interuational seminars.

2. Graduates are in re-
fsponsible positions in
resource management/devel-]
opment agencies of respec—
tive ESCAP countries.

3. Center continues to
train students, conduct
research, and process and
analyze imagery.

CONDITIONS THAT WILL INDIH

1. Evaluations

2. AID and other agency

records.

3. Field visits to ap-
propriate agencies of

ESCAP countries; inter-
views with graduates to

determine if are working

in fields which utilize

remote sensing expertise.

ASSUMPIIONS FOR ACHEIVING
PURPOSE :

L. Timely AID/RTG/ESCAP
pproval of annual oper-
ting budgets; adequate

taff and policy support.

P. AIT Board of Directors
fommits itself to permanent
gtatus of center.

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

L. Remote sensing yeilds
important data from a re-
source management/develop-
ment planning perspective.




PROJECT DESIGN SUMMARY

LOGICAL FRAMEWORK

Project Title and Number-- Asian Remote Sensing Training Center, L498-0253

Life of Project:

From FY 1979 to FY 1985
Total U.S. Funding - $5.6 million
Date Prepared - T7/30/79

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Asusumptions

OUTPUTS:

1. Trained Techni-
cians, plauners znd
decision makers.

2. Increased natural
resource and weather
datq/information.

3. LAUDCAT computer
processing facility estab-
lished and more than 200
scenes processed each
yvear (lRC).

4. Library established
with image and CCT data
archives; 1000 plus sq.
ft. image storage capacity

records and

2 Annual evaluations.
3. Indepth evaluations

at end of years 3 and €.

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.
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PROJECT DESIGN SUMMARY
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 - T7/30/79

Narrative Summary Objectively Verifiable Means of Verification
Indicators

Important Assumptions

INPUTS LVPLEMEATATION T/ ET -Grant Letter of Agreement
(TYPZ AND QUANTITY -Periodic revorts of
AID: $5.600 million advisors, monitors
Phase I Phase II}-AID budget and financial
AID: $4.600 million ([AID: reports
T.A. 1,247 8586 |-R7G budget
RTG: $1.835 million | Commod. 2,019 280 |-:STAP budget
ther 790 400
ESCAP: $500,000
AID:
Local .
Costs 1,080 1,080
Cormmod. 1,750 750
RIG:
Ground
Sta. 1,335
Local
Costs 200 300
ESCAP:
Fellow-
ships 200 300

ASSUMPTIONS FOR PROVIDING
IFPUTS

~-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 travell),

b-4
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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 vill be reduced to 2,713 km or 1,685.78 miles due to its lower
orbital aititude.)

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-
jcal 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.
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However, the most advanced and sometimes 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 overlays on command, and provides the most versatile and advanced
outputs so far available.

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

Limitations of satellite imagery must be understood to insure
its appiication to appropriate problems. The most prevalent limitation
is cloud cover. Different geographic areas with different climates are
obscured for varying percentages of time. farts of the Amazon drdinage
basin in South America are virtually invisible from satellites carrying
visual and near infrared sensing due to clouds and Side-look radar
(SLAR), an expensive system of remote 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 distinguishable resclution distance on
present LANDSAT multi-spectral scanneir imagery is 80 meters. On
LANDSAT D, this will be jmproved to 30 meters. Present imagery permits
identification of fields 20 acres or larger with v , accuracy. Crop
jdentification has been achieved with about 75% accuracy on plots as small
as five acres. Improvement in these Tigures 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 satellite 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
1imited memory capacity remains flying now, and future satellites are
not planned with memories. Al1l 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 functioning
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
fired 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
computer and an Iris 55 computer to enhance satellite data in addition
to sophisticated aircraft sensing systems. A ground receiving station
is being constructed at Hyderabad. Agriculture and flood-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 Shuttile
Experiments.

For Sri Lanka, remote sensing and geophysical surveys have
engaged the government's attention since the collaborative project
with Canada, in 1956, provided aerial photographic coverage of the
entire island 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 has resulted in the in-house capacity to process
LANDSAT data in photographic and digital modes. These capabilities
include B/W enlargements, B/W 2-band composites, 3-band color diazo
composites, and color prints in Cibachrome. There is also 1limited
capacity for simple processing and classifiecation using Computer
Compatibie tape on a small capacity general-purpose IBM computer. A
USAID grant of $40,000 is now introducing an interactive data analysis
system to the existing limited digital process facility. Pilot studies
to interpret the information and estimate rice cultivation areas have been
initiated. Agriculture and water resources will be ctudied next, but
there is need for personnel trained in the disciplines contemplated at
the Center. A problem which has surfaced in Sri Lanka and some other
£SCAP countries is the low pay of government technicians who often
gravitate to higher paid jobs elsewhere.

Indonesia, with vast areas of inaccessible territory, is
making extensive cartographic use of remote sensing, and by Presidential
Decree No. 27/1975, has established a National Committee for National
Resources Inventory and Evaluation. It has a school which teaches image
interpretation as applied to landforms, geomorpholoqgy, hydrology, water-
shed management, and Tand evaluation. However computer application to
remote sensing is not taught, and thus the courses at the Remote Sensing
Center in Bangkok will fill a needed gap. An innovation, perfected by
the Indonesians, is the use of balloons for aerial photography at 100,000
feet or more. Perhaps they can add this technique to the Bangkok Center's
arsenal of disciplines.
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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. There 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
obtained ty LANDSAT-1 and LANDSAT-2 were bLeneifcial to planning
the economic developiment program of the courtvy ir agriculture,
forestry, landuse, geology, and hyd:ology. In order to make
maximum use of the LLANDSAT system, how to acquire the data in a
timely fashion and at the right time is the most important thing.
Equally important 1s the organiczation of an efficient data pro-
cessing and analysis capability. Finally, the departments
concerned should apply the information derived from the whole
acquisition and analysis system to routine work or planning
purposes.”
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ANNEX E
REMOTE SENSING APPLICATIONS

ASTA- REGIONAL REMOTE SENSING. CENTER
ASTAN 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
majority. 'In general, remote sensing provides informa-
tion on natural resources which are useful for 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 linkagze.

1. Bangladesh: Landsat imagery has been successfully
used to delineate patterns of Boro and Rabil rice crop
during the 1975 winter season. ‘Ian conjunction with this
activity, changing ponds, streams, and flood patterns
were also ldentified. The objective in carrying out this
type of activity in Bangladesh 1s 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 1s very important. Since the haors, or
large depressions, maintain soil mcisture from flooding
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 1s sufficiently dry to support
grazing and orchards. -The Government of 3angladesh, in
achieving higher rice crop production, 1s now able to
feed more people and, thus, this activity has indirect
benefit to small farmers.

Land is being accreted in the Bay of Bengal at the rate
of several hundred square miles per year. This land 1is
being formed by silt and sediment brought by the Ganges
River from areas in Northern Bangladesh and Nepal. -Simi-
larly, water shed arcasgs of the Chittigong hill tracks in
Bangladesh were studied by Landsat to deduce the rate of
giltation into the Xarnafull Hydroelesctric Reservoir.

2. Pakistan: Landsat imagery and data processing was
used in the locaticn of a new port in Pakistan, Port Qasim.
Coastal currents and sediment lcads from rivers flcwing
into the ocean were mapped over time from Landsat. The
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creation of Mangrove swamps were noted from this siltation
loading. The Indus delta is changing dramatically, ren-
dering the present port of Karachi less suitable for ship-
ping due toc the necessity of having to continually dredge
the area around it. The Port Qasim Development Authority
sited the new port from the analysis performed from
Landsat imagery. Although the optimal location of a new
Pakistan port is of direct benefit to large shipping con-
glomerates, direct benefits to the small fishermen were
provided in the sense that the changing river patterns,
shoaling conditions in the coastal areas, and creation

of new mangrove swamps are presently used by many small
fishermen in the area in navigating their craft.

3. Philiowines: .The Island of Mindoro has been exten-~
sively studied from Landsat and aircraft for the identi-
fication of velcanos and fracture lineaments. These
lineaments, as well as some curious circcular fesatures,
have been studied in the field and indicate possibility
of new copper deposits., Mineral exploration, per se,
provides, again, indirect benefits to the poor, under-
employed in rural areas.

Lanka: General land-use maps have been made of
various forests, rice fields, etc., 'again having only
indirect benerits to the poor, as these yproducts are
used for general, comprehensive mappin
5. Thalland: A partial area frame has been developed
for agriculturs statistics in Thailand. A continuing
follow-on project in DS/ST in this area will assuredly
improve forecasts for rice, corn, casaba, and sugar cane,
These improved forecasts directly benefit the small
farmer as will he shown by the linkage proposed in the
last section of this paper. It was also in Thailand
where illegal ppaching of forest in the northern areas
was discovered by the use of Landsat 5¢:el;i:e. AS the
satellite imagery indicated far less land in the forest
than the Royal Thal Government thougzht presently existed,
inspection teams were dispersed to the area where the
illegal poaching was discovered. There are preser:ly’
severe laws in Thalland for i{llegal pcaching, with agai
indirect benefifs to the pcor in long term preservation
of this valuable rescurcse

Satellite Imagery has also been used in direct support
of several USAID-assisted projects in Northern
Thailand: 1) Landsat imaéevy maps were used to deter-
mine the more seriously denuded hizhland watershed areas
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and based on these results and subsequent use of larger-
scale aerial photo maps, sites were selected for USAID-
assisted pllot projects for restoring the watersheds

with tree planting programs. One criteria in site
selection was that hilltribe villages be contiguous to
areas to be replanted so that the local rural poor could
be employed. Thus, a direct result was benefits in the
form of added income. 2) This same technique, involv-
ing use of Landsat imagery and aerial photography, was
used to select sereral watershed areas for USAID-supportec
gocio-economic surveys preparatory to formulating a pro-
gram for stablilized agriculture among the slash-and-burn
shifting cultivators of Northern Thailand. Major tenefit:s
to be realized would be an improved standard of living
among the target population and a reduction in the loss of
the forest resource.

6. -Singavore: The Strailts of Singapore/Malaca are being
gtudied for sources of water pollution using Landsat
imagery.

7. 'Nepal: A USAID-assisted remote sensing center is
presently programmed for Nepal. The center will initially
be a modestly endowed activity which will rely heavily on
support from the proposed Reglonal Remote Sensing Center
in Bangkok; i1.e., interpretation, data acquisition with
computer facilities, training of professionals and prob-
lem solving activities. <Use of Nepalese remote sensing
expertise 1s 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 >f six sites 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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Thalland, India and Pakistan illustrate the direct links
that remote sensing technology has to the poor. Timely
reception of weather satellite data, which is now, further
enhanced by the construction of a new weather satellite
station in Bangladesh, has allowed Bangladesh small farmers
to seek higher ground within the two 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 cver Thailand and India, as well

as other countries outside of the Asia region, in the last
two months to assess the areal extent of 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 area
are serious problems. .Landsat imagery has also been

used for snow-line mapping in the mountains of northern
Pakistan and in Nepal. From mapping the aerial extent

of snow and using ground instruments for detection of

snow depths, it i1s possible to accurately predict the
water run-off which is available for crops during the
spring thaws. This has direct benefits to the small
farmer in that accurate water run-off forecasts are
necessary for determining which lands to put into crops.

2. ‘Agriculture: The direct lihk to the pocor which the
Regional Remote Sensing Center will provide in training
resource managers in this technology 1s seen in agricul-
tural commodity markets. :The greatest economical bene-
fit to the poor will be in moniforing agricultural
flelds by the use of area frame sampling techniques

to derive better crop statistics. Better agricultural
area and yileld statistics translates to less erratic
fluctuations in commodity prices. When prices are
fluctuating,either through government decisions or
unexpected changes in crop production, rich families
benefit for they have the capital to buy up food during
excess at low prices and sell during pericds of short-
ages at high prices. The pcor pecple benefit from
stable prices because stable prices allow them to main-
tain a more even allocation of their funds between fcod
and non-food items. The assumption in this assertion

that better crop statistics trans‘*ue te lass erratic

prices and hence directly benerit the pcor, of course,

hinges on the assumption that tne government will make
1

=

the statistics known to pecple and will make decisions
based on those statistics rather than other political
factors.
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The most direct benefit to small farmers, based on
better knowledge of crops, 1s one yet unrealized. This
1s a plan which 1is presently heing planned by the
Mexican National Bank System, and could very well serve
as a modal 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 yleld and acreage results. ‘Assuming
the crop status 1s indeed healthy, remote sensing offers
a means of monitoring crop conditions which can improve

the small farmer's chance of obtaining the loans he
needs.



A. PROJECT LEADER (Family of Four) - ARRIVEZ:

Salary
Post Diff. 19% (1)
Fringe. Ben. 20% (1)

Def. Base Act.
Insur. 8.75% (1&2)

Post Assignment
(a) Travel
(b) Shipment HHE
(c) Storage HHE
(d) Car Shipment

Quarters Allow. &
Supp. Post Allow.

Education Allow.

Home Leave & R&R
Travel

Medicals & Passport
Costs

Contractors 0.H.
60% (1)

TOTALS eeOe RO ORI

DETAILED FINANCIAL TABLES

August 1980

ANNEX F - 1

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

18,300 47,100 50,400 53,900 57,700 36,000 263,400
1,830 4,710 5,040 5,390 5,770 3,600 26,340
3,660 9,420 10,080 10,780 11,540 7,200 52,680
1,760 4,530 4,850 5,190 5,650 3,470 25,350
6,800 6,800 13,600
3,400 3,400 6,800

417 1,000 1,000 1,000 1,000 583 5,000
2,000 2,000 4,000
6,870 7,310 7,310 7,310 7,310 4,260 40,370
4,600 4,600 4,600 4,600 4,600 4,600 23,000

6,800 6,800 6,800 6,800 27,200

800 800

10,980 28,260 30,240 32,340 34,620 21,600 158,040

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



B. CARTOGRAPHER; SYSTEM ANALYST (ARRIVE:

Salary
Post Diff. 10% (1)

Fringe Benefit 20%

Def, Base Lct. [os,

8.75% (1+2)

Post Assignment
(a) Travel
(b) Shipment HHE
(c) Storaye HHE
{(d) Car Shipment

Quarters Allow. &

Supp. Post Allow.

Education Allcw,

(1)

bome Leave & R&R Travel

Yedicals & Passport Costs

Contractor's 0.H.
60% (1)

SUBTOTAL

TOTAL (Times 2 Persons) =

Salary based on 1981 base of $33,000 and /% Inflation per Year.

*For 1981 Quarters Allowance, 2 Monihs at Hotel @ $5,04u plus 10 Months QA.

35,300

CY 1981
33,000
3,300

6,600

3,180

6,800
3,400
1,000

¢,000

11,130
4,600
6,800

800

19,800

102,410

ANNEX F - 2

January 1981)

CY 1982
35,300
3,530

7,060

3,400

1,000

7,310
4,600

6,800

21,180

90,180

CY 1983  CY 1984  TOTALS
37,800 40,400 146,500
3,780 4,040 14,650
7,560 8,080 29,300
3,640 3,890 14,110
6,800 13,600
3,400 6,800

1,000 1,000 4,000
2,000 4,000

7,310 7,310 33,060
4,600 4,600 18,400
6,800 20,400
800

22,680 24,240 87,900
95,170 105,760 393,520
787,040
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C. GEOLOGIST/HYDROLOGIST; LAND-USE SPECIALIST (ARRIVE: January 1981)

CY 1981 CY 1982 TOTALS
Salary 38,500 41,200 79,700
Post Diff. 10% (1) 3,850 4,120 7,970
Fringe Benefit 20% (1) 7,700 8,240 15,940
Def. Base Net. Ins.

8.75% (1+2) 3,700 3,960 7,660
Post Assignment

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

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

(c) Storage HHE 1,000 1,000 2,000

(d) Car Shipment 2,000 2,000 4,000
Quarters Allow. &

Supp. Post Allow. 11,130* 7,310 18,440
Education Allow. 4,600 4,600 9,200
Home Leave and

R&R Travel 6,800 6,800
Medicals & Passport Costs 800 800
Contractors 0.H.

60% (1) 23,100 24,720 47,820
SUBTOTAL 113,380 107,350 220,730
TOTAL (Times 2 Persons) = 441,460

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.



ANNEX F - 4
D. A.I.D. ARSTC Costs
Visual Analysis Hardware
Density Slicer (1) $ 40,000
Color Additive Viewer (1) 26,000
Optical Pantograph (1) 8,000
Zoom Transfer Scope (1) 5,600
Desensitizer + ARea Measurer (1) 10,000
Rear View Projector (2) 500
Diazo Printer and Developer (2) 1,000
Mirror Stereoscope (12) 24,000
Blueprint Machine (1) 4,000
Miscellaneous pocket Stereoscopes, paper, mylar,
pencils, drafting equipment 20,000
Richard 0 10 light tables (20) 1,000
Locally Built Tight tables (5) 1,000
Stereoviewer light table (1) 6,000
Slide projectors (2) 600
Overhead Projectors (2) 500
Tape Recorders - for coordinated slide presentations (2) 500
35mm SLR Cameras (2) 700
ROUNDED FIGUREeeeuvssoansannns teersaansns cesens $150,000
Total Itemized Procurement $1,090,000
Contingency for as yet unidentified procurement 150,000
Shipping costs 205,000
Procurement and Integration Contract 190,000
SUBTOTAL. s veeevsncsnsasassasassscsane ceesessnn $1,635,000
Maintenance of equipment (4 1/2 years) 400,000

TOTAL...... teceseeens tessececnns sesesssennsenns $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, 1t 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 $130,000
This equipment requires a stable current.

2. Film recorder for producing images $130,000
Dicamed film recorder + tape drive

3. Color/B/W/Graphics CRT's Ramtek or
Comtal terminals including computer

interfaces - 2 required $200,000
2
4, I S viewer $ 30,000
- 2

The I S viewer is a showpiece, i1s valuable for fast scans of long
film rolls, and provides enlargement capability.

TOTAL ANALOG S5O 0 TS9PSO INIOELOSEOIPOSEOSIOIONOIEPOPOETPSETPEDEY $490'000
F. Computer Peripheral Equipment

In terms of computer peripherals 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 )

Ge Resuits and Recommendations

This cost includes no software development efforts

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

Cost of 5 long-term trainers $1,875,000
Equipment 2,035,000
Salary Photo-Liaisan position for NRC/AIT 60,000
Computer software support 64,000
Purchase of 1000 CCTS 200,000

‘J(JB1‘OI‘A( iiiiiiiii Ve P e 8D L 2L L 3K BN IR AR BN BN A TN BE BN CBE N B Y 8 54 ’234 ,000
Scholorshiy Costs trainees ¢ 500,000
Shurt-term consul tants/Tecturers 140,000
Specifications preparation 40,000
Evaluation , 40,000
Travel Cosis by U.S. Stati {Regional) 50,000

SUBTUTAL. . evw. e eeccave e cesesos covans $5,004,000
Contingency $ 596,000

TOTAL..... Seeesescsssassnnans resesessesnes $5,600,000

AIT Costs Resulting from ARSTC Training

5 Faculty Members {Asian) )

2 Nperators )

1 Systam Progrdiuner ) $ 800,000

1 Instrument Enginaee: )
Administralive Suppurt $ 50,000
Building and system Facilities $ 780,000
Utilities (Etectricity) $ 25,000
‘rO‘IAL lllllllllllll 4 w e a S S0 DN LI 2N B BN N BN BN DR Y ) s] ’655 ’OOO

AIT Losys ror Processing Cenler

1 Documentation Specialist )

1 Processing Center Specialist ) § 200,000

2 Operators )
Administrative Costs $ 50,000
Building and System Facilities $ 168,000
Supplies (Tapes and Reoroduction) $ 80,000
IBM computer plus maintenance $2,500,000
TOTAL)O....O‘!I'.lt"b«'lﬁ"."‘.‘...........’ 52'998,000

TOTAL BOTH ABOVE AIT COSTS........ cevisessanas $4,653,000


http:Photo-Lial.on
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Center Costs to be Assumed by RTG

In addition, the RTG 1s making a major ccntribution to ARSTC by
providing the Ground Receiving Station which is vital to utility (and
partly to credibility) of ARSTC.

For this they have budgeted $4 million (80,000,000 Baht). This is
credited at approximately 33% or $1,335,000.
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IMPLEMENTATION PLAN

July 1979 PP is submitted to AID/Washington

August 1979 - PP is approved by AID/Washington

- Project Agreement is submitted to AIT and signed

September 1979 - Project Agreement is submitted to RTG and signed

- AID prepares to hire two short-term specimlists
(2 months):

- A Computer specialist to prepare detailed specifications
for all hardware and software alternatives compat-
ible with -~ 303 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

Qctober 1979 Conditions Precedent are met

January 1980 USAID/T prepares PIO/C and submits to AID/Washington
for contracting with "Integration Contractor" for

procurement of equipment as proposed by the specialists

April 1980 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.



August

January

March

May

August

April

August

Decenber

1980

1981

1981

1981

1981

1981

1982

1982

60

G-2

Project Leader proceeds to Thailand to arrange Center

establishment and help in project setup arrangements

Training Tesm proceeds to Thailand. They become
members of the staff of the Asian Institute of
Technology. They check out the equipment and prepare a
firsf year short-term training curriculum in active

liaison with the NRC and AIT

Commodities arrive Thailand and are installed and tested

First iraining begins under leadership of U.S. Project

Leader

The U.3. and Asian instructors of the Center, in
consultation with ZSCAP officials, prepare curricula
for 10 month diploma Course @nd.i@ month Master's

Course)and submits it/them to the Academic

e

oQ

2grs

1)
]

)
ot
]

n of AIT for approval

192}

f

e
Ind=azth Zvaluation

Project Phase II begins

Geologist/Hydrologist and Land Use Specialist return

to the U.3.
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January

May

January

June

April

August

1983

1983

1985

1985

1985

1985

September 1985

G-3

Asian counterparts assume responsibility for geo/

hydro and land-use training
Long term training begins

Cartographer, Systems Analyst return to U.S.

Only U.S. Project Leader remains at AIT
End of Project Evaluation

- Asian counterparts take over the administration
of the ARSTC at AIT

- Cartographer and Systems Analyst return to U.S.
Project Leader returns to U.S.

Project Assistance Completion Date
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ASIAN INSTITUTE OF TECHNOLOGY

P.C. BOX 2784 * BANGXOK *THAILAND « CASLE: AIT BANGKDK
THL: 5108311 o S1883271 « 168333

Office of the Presicent
Cur Ref: P 79/24. February 1, 1979

Mz, Josiah Royce

DS/ENGR

Agency for Intarnational Developmant
Washington 20523

U.S.A.

Dear ¥r. Roycs:

I am ext<emely pleased to inform you that thae Board ctf
Trustaes of the. Asian Instityta of Technology, at its January 25 meeting
at AIT, endorsed the following:

~ To aprrove in oriaciple the establishment of ap
Asian Remota Sensing Training Cantar at AIT.

= To authorizs the President of AIT eo cenclude agreements
for this purpose with

Uﬁ.MwwfuIMMmdmquu@mm

National Research Council of Thailand

Econemic and Soeial Commission for Asia and thae Pacific
I3M World Tads Americas/Far Fast Corporaticon

Othar participating drganizations.

for your informarvion, I am attacling a document entitled
"Status Report and Reccmmendaticns Concarniag the Establishment of an

Asian Remota Sensing Training Canvar at t2e Asian Institutas of Technolegy”.
I submitted this document 0 the aembers of the 3card at its January 25

meating. “

Heaclass-to-say, we at AIT arm RCW very anxicus t3 procaed with
the next staps to bring %o fxruirion shig much-naeded academic orogram.

With all bast wishas,

Sincarely yours,

Rober: 3, 3arks
President

REB/pk



STATUS REPORT AND RECOMMENDATIONS

concerning the astablishment of an

ASIAN REMOTE SENSING TRAINING CENTER

at the
ASIAN INSTITUTE OF TECHNOLOGY
by

Dr'. Robert B. Banks
President, Asian Institute of Technology
Bangkok, Thailand

January 15, 1979
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2.0 Technical Aspects of Ramote Sensing
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7.0 The Proposed Curriculum for the One-Term Course
8.0 Raferences
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1.0 Summary and Recommendations

In September 1977, a lettar was received from USAID-Thailand to inquire
about AIT's possible intsrast in developing and operating a Remotas Sensing
Training Center with financial assistance from AID.

I reportad this development to thas Executive Committee of the Board of
Trusteses at its mseting of Septamber 19, 1977. Subsequently I replied to AID
to the effect that "... the Institute expresses its very serious intsrest in
tae possibility of establishing the Remota Sensing Training Center at AIT",

During ths ensuing months, we at AIT had several meetings with rspresenta-
tives from ths National Research Council of Thailand. A pattern of coopera-

In March 1978, at the ESCAP meeting in Bangkok, Ambassador M.F. Wells,
U.S. Representativa to ESCAP, indicated that "... the U.S. announcaes readiness
to provide $2 million to help finance a Southeast Asia .Bagional Remota Sensing
Training Center at the Asian Institute of Technology near Bangkak”,

With this announcement, momentum began to gather. Over the following
Several months, numercus discussions were held with representatives from
organizations likely to be involved in the contemplated training center. In
the meantime, USAID Proposed an escalation of the undertaking from a $2 million,
three-year program to a $6.37 millioen, six~year program.

This endeavor has now reached the point in which the following fiva
organizations will be involved in this proposed remota sensing training program:

= Asian Instituta 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 organizations is
presented in Sections 5.0 and 5.0 of the present report.

In my opinion, we are now at the Stage whexe AIT should begin to make
definite agreements with the other organizations involved in this undertaking.
There is no doubt in my mind that this Project is graatly nesded. I am confident
that the undertaking will be financially sound.

- A 1977 report(3)* of the National Academy of Sciences is entitled "Remota
Sensing from Spacae: Prospects for Developing Countries”. The following
quotation is taken from this report:

————
*Numerals in prcentheses corraspond to the referencss listed in Sectiocn 8.0
of this repurt.



ASIAN REMOTE SENSING TRAINING CENTER
Dr. Robert B. Banks H-4
Page two

Shortage of trained personnel is the primary factor limiting
the ability of developing countries to assimilate remota
sensing technolog:. There is need for programs .to inform
policymakers, planners, and lesourcs .rnadagers.of .tha potantials.
of the technology; for shoxzt-tern, in-depth .training of
Scientists and resource spacialists to enabla.them to analyze
satellite data applicable to their resource sectors; and

for longer-term academic trajning for thosa .who .will .be
involved with its technically more demanding aspects.. To
accommodate the largar number of people who .will have.to .be
trained in the next decade, educational institutions will
need to medify their orientation and enlarge their capacities
in this field.

I make the following recommsndations:

= That AIT agrees in principle to the establishment of an Asian
Remote Sensing Training Center to be locatad at AIT.

= That the Board of Tiustoes agproves tha development and conclusion
of definite agreements witl, the above-indicated organizations who will
assist AILT in this undeztaking. ‘

2.0 Technical asoects of Remote Sensing
woZiotizsl 22DECTS oL

Cver the past 15 years, an extlenely powerful and versatile new technology
has been developed which will asgist in obtaining solutions to a great many of
mankind's most serjous problens.

This new tool Las bean labelloed r=llote sensing technology. A definition
of this term is iwmplicit in the follewing peragraph, abstracted from a recent
report of the Naticnal Academy of Sciences (2)

All objeces, inaulsace or living, rezlace Lie radiation of

the sun in the form of alectrcwagnatic waves., This teflection
may be characterized by the length oxr frequency of the
reflacted wava. The physical zrocperties of a particular
object establish how much of -ha solar radiaticu of each
wavelangth is rerlecied. Such reflected energy, with distinct
wavelength distziburions of caoh cbject, can ke selectively
abgerved bv a “multispecteal scennez® inscalled in a . satellita.
Infornation r:.cuived by the sczaner is transuwittad to a ground
station in a digital form wiich can be processed and enhancad
by computaers.

It 13 clear that the fasc Pace of Jevelopment of remote sensing technology
has been due to very rapid development of satellite technology and computer
tachnology.

A recent report by ESCAP (2) presents the following rather cencise
definition of ramots 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 reproduction)
=~ Data analysis (intarpretation and procsssing).

- Information utilization (practical application by user)

As indicated in the report of the Natcional Academy of Scieance (3):

Asrial photography missions can be flown .over a.specified.

area to callect data of an intarmediate .level between .gsatellits
sensing and ground cbservation. If acquired .cancurrently with
a satellite overpass, or reasonably soon thersaftar; tha .data
may be used as "ground truth" with which to calibrata the

data from the space sensors.

A number of countzies ara currently planning or developing satellites to
be launched to obtain remote sensing data to asgist their national programs.
However, at the present timse, 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 the power for the contrel,
sensing, reccrdiang, and transmitting equipment aboard.

The satellita travels at an altitude of about 920 kilemeters in a circular,
near-polar orhit and crosses the equator at a 99 degree angle. It makes 14
orbits a day and repaats its coveraga of any specific point on the earth at
about 9:30 a.m. local time avery 18 days.

Cn each satellite pass, tha strip viewed by the sensors is 185 kilometars
wide. A day latar the satallita passes over a point at the .equator 170
kilometers wast of that gsame strip and senses a contiguous strip also 185
kilometers wide. This provides a 14 percent overlap .at .the equator so that at
least 15 kilcmeters at the edge of each strip are always viewed twice on consecu-
tive days in each l8-day cycle.

The instrument package on Landsat 1 ccnsists of WO sSensor systems:
a "multispectral scanner” (MSS) and three "return beam vidicon” (RBV) cameras
plus two "data collection system" (DSC) recaivars and two video tape recorders.
These two sensor systems use saven bands in the visible (0.4 to 0.7 micrometars)
and near-infrared (0.7 =o 1.l micrcmetars) portion of the radiation spectnum.
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 and
travelled 1.32 billion kilometers. It acquired 151,157 MSS and RBV scenes
at ground stations in the U.S. and 122,290 scenes at ground stations in Canada,
Brazil and Italy.
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In the U.S., tha tasks of cataloguing, storing, reproducing, and distributing
the film and tape products from satsllitas ars performed by the EROS Data Canter.-
Thcqg final products are distributed worldwids.

A good many of the technical aspects of remotes sensing technology are

described in a 1976 book editasd by Schanda (4) and in an article publishad in
Science by Adrian and Baumgardner in 1977 (1).

3.0 Applications of Remote Sensing

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

3.1 bAgricultural Preoduction. Better crop forecasting based on
improvement of crop identification, better information on crop
yields, improvement in acreage estimates, better definition of
soil types and properties.

3.2 Rangeland Management. Improved monitoring of wegetative conditicns,
better plant community boundary definition for improved inventories.

- 3.3 Forest Management. 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 analysas for
ground water investigation, improved estimates of rainfall over
large aresas of the tropicas and subtropics. Development of near-
surface soil moistura bockkeeping for crop and pasturs yield
estimates; bettar information on near-surface soil moistura in
arid and semiarid areas; better estimates of small-area runoff;
improved forecasting of flocods and assessment of flood damaga.

3.5 Geological Survevy and Mineral and Petroleum Exploration.
Detection of thermal anomalias indicating possible faults; improved
techniques for determining mineral properties of rock; better
definition of structurss, fracturs pattsrns, and sedimentary rock
sequence for use in mineral and patroleum explcration.

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 structuras and of zones with and without traes;
improvement in identification of boundaries and categories of
clagsification.
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3.8 Demography. Batter sample design and sample extrapolation of
population; batter delineation of urban areas and villages and
improvement in establishing land use relatiocns in surrounding areas.

3.9 Environmental Protection. Sharper observation of anvironmental
problem arsas that have temperaturs related or enissivity related
effects: watsr pollution, oil spills, thermal pollution;
improved definition of deteriorating land areas such as those
undergoing desertification,

3.10 Marine Resources and Coastal Engineering. bettur determination
of small to moderate featuras of oceaan circulation; likely detaction
of upswellings, oil spills and waste discharges; detection of
topographic changes of shorelines due to tidal and wave action.

3.11 Disaster Warning and Assessment. Improved disaster assessment and
monitoring in flooded areas; possible improvement in monitoring
of major volcanic eruptions and large remots-are=a forest fires;
improved weather forecasting and weather patterns.

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

Specific exawples of present cz proposed applications of remste sensing have
been described in a recent issue of the landsat Newsletter (4). Scme of these
applications are listed as follows:

- landsat 2 and 3 data are being acguired over the Portuguese coast
to aid in the construction of a breakwater near Lisbon.

= The USAID has requested Landsat coverage at sites in Costa Rica, Upper
Volta, Thailand, and Mali. 1In 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. 1In Upper Volta and Mali the data will be used
in a study of desertificaticn.

= A Canadian engineering company has requested more Landsat coverage
over Malaysia to plan a hydrcelectric facility on the Perak river.

= The Senegal Basin is being mouitored by the Fz:4 and Agrizulture
Organization with the use of lLandsat data. NASA is presantly
cbtaining Landsat 2 and 3 data to assist the study of flood
cenditions.

= The Ministry of Agriculture and Natural Rescurces in Malawi is
raceiving Landsat coverage to a3sist them in their crop studies.

- landsat coverage is being provided of the Palawan Island area of
the Philiprines for shoreline mapping. particularly in zones of
shallow water reefs and shoals.
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= For the environmental assessment of Alaskan coastal areas prior
to offshore petroleum leasing, the Geophysical Instituts of the .
University of Alaska is obtaining Landsat data over the Prudhom
Bay area. N

= The Government of Pakistan has requestad Landsat coverage of
various sites for hydrcmnteorological studiss and to monitor
flooding conditions, to assass damage, and to develop protaction
from future floods.

= The Director of Mineral Development in F1ji has requested Landsat
imagery over Fiji for geologic and natural rasources interpretation.

= Marine pollution is being studied at the University of Singapore
with Landsat imagery.

= The Korean Instituts of Technology, in conjunction with the Bedfort
Instituta of Oceanography in Canada, ig studying sediment migration
in the Gulf of Inchon with the use.of satellita 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 ig using Landsat information to
stucy 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 2nd gas reservoirs
in the Doba and Doseo Troughs.

Thzre ara numerous other examples ¢f tha application of remote sensing
technology 1in helping to solve many kinds of problersi. The Office de la
Racherche Scientifique et Technique Cutra-Mer, at its laboratories near Pauls,
is conducting a hydrological study of the Niger River in Central Africa using
Landsat imagery. The Same group at ORSTQM is investigating the natural
resources of socuthern Venezuela utilizing satellite data backed up by ground

Bangladesh is employing satallita imagery to assist in thae Planning of
disagter pPreparecd:iess projacts, coastal :one management, and watear resourcas
devalopment,

Japan continuaes tao employ ramots sensing technology to study problems of
the marine environment, such as thermal pollution and oil spills, Japanese
axperts utilized reamcta sensing tachniques in a Survey of the damage caused by
the eruption of the Usuzan volcano in August 1977.
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Dace Event
January 5, 1978 Dr. Kearns and I met with Dr. Sanga Sabhasri and

Mr. Suvit Wibulset, Coordinator at NRC, for discussions
cn the subjects of a possible training center at AIT
and a possible ground station at NRC.

Pebruary 2, 1978 Dr. Kearns and Dr. Kanchit Malaivongs met with Dr. .Sanga
Sabhasri and Mr. Cuvit Wibulset to commence a program of
€ollaboration between AIT and NRC.

March 10, 1978 H.E. Mrs. Melissa Wells, U.S.Ambassador to ESCap,
announced the offer of the U.S. "“to help’ finance the
establishment of a Sovthsast Asian Regional Remote
Sensing Centar to train Asian specialists to use satallits
technology in their countries’ economic development.

The Center would be located at the Asian Instituta of
Technology near Bangkok and would employ AIT's Computar
Center”.

March 16, 1978 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. THE
CENTER WOULD BE LOCATED AT THE ASIAN INSTITUTE OF
TECHNOLOGY ETC AND EMPLOY AITS COMPUTER CENTER UNQUOTE
LETTER FOLLOWS.

May 3, 1978 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.

May B8-9, 1978 An IBM site survey team visited AIT. The following
people comprised this team:

= Mr. Paul G. Ellinghaus, Director, Corporats and
Scientific Programs, IERM A/FE, New York

= Dr. G. Eric Marler, Program Manage.:, Scientific
Programs, IBM A/FE, New York

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

Among numercus other topics, we discussed with this
team the implications which the contemplatad remote
sensing training center would have on .AIT's Regional
Computar Centsr.
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Dats

May 11, 1978.

June 28, 1978

August 31, 1978

August 31, 1978

September 15, 1978

September 25, 1978

November 1, 1978

H=-12

Event

During my two waeks' visit in Franca, I vigited the
Central Scientific Laboratory of the Office de la
Rachercla Sclazntifique et Tecihnique Cutre-Mer near
Paris. I obseyrved scms of their Landsat remota
gensing activitias, particularly their projects on
hydrological studies in Central Africa and natural
resources in Southern Venezuela.

In Washinglon, Lo, Kearns and I mat with USAID .officials

to discuss the proposed remots sensing training .center.

We were informed that a team of USAID/USGS/NASA speciialists
would be cowing to Bangkok in August to conduct a sita
survey. '

Mr. Jodiabh n jus (USAID/Vashington) and Mr. Robert.A. Cahn
(Director, Oftice of Sgecial Projects, USAID, Bangkok)
were at Alr to discuss the proposed Program. The level

of contczuplated activity hud been increased from the
sarlier proposal (3 years, $2 willion, 165 people) to

a new level (5 years, 55 million, 27% peopla)., The
pProposed hudgul categories and AIT's computing capabi-
lities wure discassed.

By fortunats codloldencs, Mo, Jawss Lineas was at AIT.
At a luncheou meeting, attended by #r. Linen and

Mz. Royce, the subject of remots sensing tachnology was
discussed at leagth,

I wis inforied by USAIL-Thailand that the Royal Thai
Goveriment nhad approved au appropriation of $4.0 million
to the National Research Council (NRC) for stage~-cne
construction and eguipwent for a groand station to bae
operdated by th. daRe,

I presen.ad o .erbal seport to the Executive Coumittae
of the Board of Trusteas of tha brogress made to dats
on the proposed Remote Sending Training Center.

I appoinced an ad hon committes (Oc. Kearns, Dr. Sharis,
Prof. Anac, Prur. Pude I, Dr. Jordan, Dr. Valls, Mr. Leng)
O prepale 2 puosusal for submiLsion to IBM A/FE for thae
continuacice Lo a fivee-yedr program of assistancs
commencing . Jenwary 1980. This proposal will ba com-
Pleted and fouwarded to IBM in lata January 1979. The
proposal will tuatain two basic patterns: (a) tha need
to incredse ous coaputer capability due to the Instituta's
aver-growing acitivitiag in ressarch, and (b) the nsed

to increase our computar capability due to (a) and, in
addition, the proposed training program in ramotas sensing.
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Date

November 3, 1978

November S,. 1978

November 20, 1978

November 28, 1978

December 15, 1978

H-13

Event

Dr. XKearns, Dr. Jordan and I had another meeting with
USAID-Thailand officials. We learned that.a NASA
specialist would be coming to Bangkok in mid-November
to ascertain what additional demands would be imposed
on our computsr by a training Program in remote sensing
tachnology.

We received a report from USAID, prepared by Mr. Josiah
Boyce, which ocutlined in detail the program and budget
being proposed by USAID. The program had again been
enlarged; USAID is proposing a 6-year program (two
Phases, each of three years duration) at a cost of
$6.37 million to USAID.

I presented a written and verbal Teport to the Executive
Committee of the Board of Trustees concerning the pro=-
gress made thus- fur on the proposed remots sensing
training centsr.

Dr. Kearns, Dr. Jordan and Mr. Nimitra Kattiyakulwanich .
were participants at an ESCAP neeting held in Bangkok
during the periocd from November 28 to December 2.

The meeting was devoted entirely to the subject of
"Remots Sensing Activities in the ESCAP Region". A good
fraction of the meeting was devoted to discussions of
the proposed training center at AIT. Topics concerning
ESCAP's financial and advisory roles in the training
center wers examined. It i3 understood that ESCap

has earmarked about $1 million for scholarships for
students to study remota sensing tachnology at AIT.

Mr, J.B.P. Maramis, Executive Secretary af ESCAP, wrote
to Mr. D.D. Cohen, Diresctor of USAID-Thailand, indicating
that "T am very pleasad that our pecple have continued

to work closely together, and that there was complatas
agreemant at the recent Mseting on Ramots Sensing
Activities in the ESCAP Region, concerning the relation-
ships between these pProgrammas.” Mr, Maramis added

that "... funds from the genaral regional project would
be used to support attendance by trainees at the AIT
Centra®,

5.0 The Proposed Program

As indicated in Section 4.0 of the pPrasent resport, there have been
numercus discussions with the several organizations involved or interestad in the
Proposed rsmote sensing tachnology training centar. These ocrganizations include

the following:
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= U.S. Agency for Internatiocnal Development (USAID)

= U.S. Geological Survey (USGS)

= U.S. National Aeronautics and Space Administration. (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 Tepresentatives from the above-indicatad
organizations, we have had saveral segsions with the Prime Minister, the Deputy
Prime Ministar, and the Foreign Minister ¢f Thailand to discuss tha general
pPattern of thinking and direction at AIT in connection with the proposed remota
sensing training center.

The time has now arrived for AIT to make solid and positive advances to
establish the training center and itg associated training program.

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

The major thrust will be special intensive courses of four-months' duration
involving about 30 students in each course. Tha course will be offered thrae
times each year, timed to coincide with AIT's academic calendar. Tha students
will be eligible for "certificates” from AILT; <they will be "regular® students ag
regards living accommodations and stipends provided by the Institute. The students
will be selected by AIT from candidates proposed by E5CAP and ASEAN rmember
countries,

After the special four-months program is in operaticn, the need may arise to
develop diploma and masters degree programs in remote z2asing technology.
Clearly, those are matters which the Academic Devalopmeat & Review Committea,
the Academic Senate, and the Educational Policy Commjctee will need to consider at
the appropriate tima.

The instructors for the special four-months special courses will be seconded
by the United States under financing providad by the USAID grant. Five professors
from the U.S. will be provided with specializations in the following apeas:

= Project lLeaader

- Geologist-Hydrologist
- Land Usa Specialist

~ Cartographer

= Systems Analyst

During the six-~year pariod, there will be a programmed phase-out of the
U.S. specialists and a phasa-in of qualified Asgian Specialists.

At AIT, the proposed Asian Remote Sensing Training Center (ARSTC) will be an
academic operation of tha Division of Computer Applications and the Regional
Computer Center. The Asian Remota Sensing Training Center will utilize the
axcellent facilities and equipmant of the Air-Photo Laboratory in our Division
of Geotachnical s Transportation Engineering.
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This new program in remots sensin;, as another component of our overall
academic programs, will be under thas ‘arveillance and control of the Vice President
& Provost of AIT. It is worthwhile to point out that this naw program will clearly
reinforce the Institute's grrwing commitment to the enlargement of its overall
activities in contiiuing education.

6.0 The Financial Aspects

As indicated above, a number of organizacions will be involved .in satting=-
up and operating the proposed Asian Remota Sensing Training Center (ARSTC).
These organizations include the following:

=~ Asian Institute of Technology (AIT)

- U.S. Agency for Irtnrnational 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 Department of Thailand

= Econamic & Social Commission for Asia and tha Pacific (ESCAP)
- IBM Americas/Far East Corporation (IBM A/FE)

The roles which each of thase organlzations will play is summarized below.
A su.mary of the cost estimate: and financial plan is presented in Tuble 6.1.

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

At the outset it is planned that three intensive coursas will be
offered each year. Fach intensive course will be of four months' durawion with
no more than 30 students per course. Thesa students will live in the student
dormitories or the student villages. At present we have 610 student bed spaces
and our current enrollment is about 480. Accordingly we have, and will have for
the foreseeable future, sufticiaent bed spaces for the spacial students in remote
sensing. Incidentally, we are at work to develop a Student Village 3 which
hopefully will ba ready in two or three years tima.

As an abvious contribution by AIT to the training program, it goes
without saying that all staff and students involved:in the ARSTC's program will
have ccmplets use of all of the Instituts's educational and racreational facilities.

AIT will need to employ, on a direct-hirs basis, two new faculty
members initially and a faw others later oen. COne of the initial faculty members
should have expertise in digital processing of remotaly sensed data; the other
should possess experience in digital image processing. We will also need two
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applications programmers. A faw laburatory assistants, computar operators and a
secretary will be required. Funds to engage the above-indicated direct~hire
pPersonnel will ba derived from scholarships made available by USAID and ESCAP.

As indicated in Table 6.1, it is estimated that AIT will spend about $260 thousand
during Phase I (1980 to 1982) and approximately $395 thousand during Phase II
(1983 to 1985) in thig program. USAID will allocate $1 million for scholarships .
to AIT at our regular cost of 96,000 per student-year. The actual amount of
ESCAP's contribution for scholarships over the Six-year period is not precisely
known at the present tima. The 9500 thousand indicated in Table 6.1 is

probably conservativa.

U.S. Agencw for International Davelooment (USAID). The USAID is planning
to provide approximately $6.37 million during the six~year period, spread over
Phases I and II, each of three~years duration.

Of this total amount provided by USAID, approximately $2.21 million
(34.7%) will be spent on saconded personnel from the United States. As mentioned
in Section 3.0, five U.5. specialists will be assigned to the ARSTC as follows:

~ Project lLeader (6 years)

= Geologist-Hydrologist (2 or 3 years)
- Land Use Specialist (2 or 3 years)

~ Cartographer (4 or 5 years)

- Systems Analyst (4 ou S yeaxrs)

It is planned that these U.3. spzecialists will become full-£fledged
members of the Institute's faculty. Each will be assigned an academic rank
commensurate with his overall qualifications.

Over $1.57 million of USKID funds ave earmarked for squipment for the
ARSTC and $400 thousand is budgutted for computer maiptenance,

An amount of $1.0 willion of USAID fuudg is to be allocated for
scholarships for studeuts eanrclled in vhe program. Using our regular figure
of $6,CN0 per student-y:ar, the proposed amount will linance about 167 student-
years of study. If the training course is devoted entirely to the one-term
certificate program, 167 student-years would provide training for about 500
students. This i3 somawiat more than the envisaged 300 students. Accordingly
and, for example, the 167 student-years zould be Cistributed in tha following
way:

Program Durggigg) Ho. of students Student-terms Student-years
Cartificate 1 teru-4 moun 240 240 80
Diploma 3 term-12 mon 60 180 60
Masters 5 term~20 mon 15 75 25

Total 315 495 165

FProm the amount of 56,000 per student-year, it is the Institute's
current policy to extract $4,500 pexr year for tuition and fees; the remaining
$1,500 is utilized for a nonthly stipend of $100 (for room, board, other expensas),
a book allowance of $150, and travel costs of $150. Thus, the Institute will
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As you are aware, a proposal to establish a Remote Sensing
Training Centar in Southeast Asia has been under consideration
for some time, with Thailand being given primary consideration
for locating this Centar because of the computer capability and
training facilities available at AIT. Another resason for such
consideration is that AIT is an already established regional
institution.

In August 13978 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 outsome of our meetings with these specialists
was the clear indication that our 37G/143 machine does not have sufficient
capacity to handle the computing load imposed by the contemplated remote sensing
activities. Indeed, our l45-computer is virtually saturated at the present tima
with our own expanding activities in teaching and regearch.

Accordingly, if the Asian Remote Sensing Training Center is to becoma a
reality, it is absolutely imperative that the computer capability of the RCC be
very substantially enlarged. Failura 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 sericusly affect the operations of NRC's grouud
station.

It is therefore absclutely 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 IBM will provide to the ARSTC.

For saveral weeks, a faculty committee has been praparing a proposal
for 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's
computar capability.

This proposal is now completed and should be in the hands of IBM A/FE

officials in New York in February. We are extremaly hopeful of receiwing an
"agreement in principle” from IBM by April 1.

7.0 The Provosed Curriculum for the ne~Tarm Course

A tentative curriculum has been davaeloped, for the one-tarm, four-months
intensive course in remote sensing tachnology. This curriculum has been
developed by AIT professors in consultation with specialists from USGS and NASA.

The following is an outline of tha Proposed curriculum:
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General Subjects.and specific Topics Hours
7. Application oriented training Projects 180

Agriculture

Forestry

Hydrology and water resources

Land use, urban and regional planning
Geology

Environmental Scisance

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

There will be 450 hours cf instruction during the cne~tarm 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-sits 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, 1577 (466-470) .

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

(3) National Academy of Sciences, 'Remote Sensinc from Spaca: Prospects for
Developing Countries", report of the ad hoc Commitiee on Remote Sensing
for Developrment, NAS, Washington, 197°.

(4) National Aerornautics and Space Administration, Landsat Newslatter, No.23,
NASA-GSFC, Greenbelt, Md., Octcber 1, 1978.

.3) Schanda, Edwin, "Remota Sensing for Environmental Sciences”, Springer-Verlagqg,
Berlin, 1976.

6) Tongchat Hongladaromp and Nimitra Rattiyakulwanich, "Computer Procassing of
Remote Sensing Data", Final Report to the Committee for Coordination of
Invastigations of tha Lower Mekong Basin, Asian Institute of Technology,
Mzreh 1977.
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REMOTE SENSING TRAINING PROGRAM

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

i

(Tentative) 170 hrs. lectures

280 hrs.

"

workshop/on-site training

This program is consisted of the following units:

1. Rewote seising principle and applications 25 hrs.
2. Radiometry basic 15 hrs.
3. Data processing 7or emote sensing 60 hrs.
4. Mathunatical date headling - es,. multi variate analysis

filtering theory 20 hrs.
5. Geographical data handiing (hasic) 20 hrs.
6. Photo urocessing, photo inturpretation dand photogrammetry 30 hrs.

7. Application uiisnted training - wini project
Ex:  Agriculture, Fovastey, Holulogy/Water Resources,
Geology, Gaugrapiy, Lasd-use/lUrban Planning/
Regional Flanning, tcology/Environmental Science
(dll'\.l)
8. Work shop/on-site treiiing
Ex: a) how tu use the = stem

b) case study : b-1. Landszi data processing
b 2. Application oriented case study

¢) ground tvuth data acquisition hands -on

d) photo interpietztion hands-on 280 hrs.

50
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(1)

ANNEX | =

Remote Sensing - basic

Remote Sensing: for what?

History of Remote Sensing

Principle of electromagnetic interaction
with materials

* Emission & radiation temperature
* Reflection of 1ight & «loctromagnetic waves

* Absorption of electromagnetic waves

Ex: photo synthesis & abso.,iun of 1ight
Ex: .ater 1ight transmittance

* scattering of electromagnetic waves

Ex: Mia.scattering principle

3

(25 hrs)

* Basic characteristi.s of electromagnetic wave

esp. polarization & dielectric constant
- Sensor principle
* Sensor mechanism

Ex: MSS, SLAR, SAR, etc.
* Detector characteristics
* Senso: yeometry

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

Ex: LANDSAT sysuem L
LANDSAT data characteristics
LANDSAT data format

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

Ex: LANDSAT sy?tem
other sate

~ Application of remote sensing
* Application areas of remote sensing

- Earth Science/Geology/Geography/
Oceanography/Meteorology

- Resource Management

- Environment Control

Tite, Ex: weather satellite, etc.
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(1) Remote Sensing (Cont'd)
* Resource managements

- Agricul ture

Forestry

Land-use

Water Resources

~ Mireral/Energy Resources

~ Remote sensing and its future

(2) Radiometry - Basic:
* Spectroscopy & atoms & molecules
* Electromagnetic wave flug & radiometry
* Sun light characteristics

* Atmospheric characteristics & sun light
scattering

* Radicmetry of water

* Spectrometer principle & mechanism
-visible/IR

* Ground truth data collection techniques

* Utilization of ground truth data

(15 hrs)



ANNEX I -5
%\ (3) Data Processing for Remote Sensing (60 hrs)

- 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 ‘wmage and
their application



(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
. Teinporal change detection technique
« Meshuration techniques
- Image cataloging techniques

- Data processing system
. Concapt
- Facilities
. Software consideration

(4) Mathematical Data Handl ing

~ Fourier transfoom & iy application
Ex: Filtering/registration

~ Multivariate analysis
Ex: Principal component ditalysis,
cluster analysis,
canonical correlation, etc.

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

2

[4

ANNEX I - 6

(20 hrs)

40
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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 1ine,
editing
- Map ed1t1ng, 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



(S) Geographical data handling (basic)

Map projection system
Ex: UTM/polar, mercator, ctc.

Cartagrapher & graphic data processing

Ex: Line following, data structure,
metric conversion, hidden line,
editing

Map editing, processing basic

(6) Fundamentals of Photo processing, phaoto-interpretation,
and Photogrametry

Characteristics of satellita photo

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

Basic system for photo processing
Ex: Optical filtering, color composite,
application of density sticing

The keys for pngto-iiterpretation

How to use the photo-interpretad information to
digital processing

Map conversion processing techniques from photos

Basic of digital photo correction techniques

ANNEX I - 8

(20 hrs)

(30 hrs)

93
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(7) Application Oriented Training - Mini Projects

The 7c1lowings 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 1ight energy
Crop recognition & acreage

Soil mapping
Soil water content estimations

Crop growth modelling

Crop yield modelling
Agricultural information system
Detection of diseased crop

- Forestry

[ 4

Spectral characteristics of trees

Forest type classification

Forest growth assessment

Diseased tree detection

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 developuent planning

Site selection

Route selection

- Geology

Geological feature extraction
Rock/soil type classification
Geological feature enhancement

Underground Water analysis

- Environmental Science

Water qualivies & spectral characteristics
Thermal water pollution
River discharge simulation

Impact assessment of development



Case Study (II)
Objectives:

Approaches:

ANNEX I - 11

(mini project) Program

Training on problem identification and definition
for remote sensing application.

Training on establishing strategies for the
probliem solving.

Training on information collection & analysis

Training on evaluation techniques for application
of R/S.

Grouping the students: 3 - 4 students/group.

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?

Applying the data processing techniques.

Analysis of obtained results and compilation of other
fnformation.

Evaluation of results.

Presentation to other groups.



Case Study (1I)

Objectives:

Approaches:

gb

ANNEX I - 1

(mini project) Program

Training on problem identification and definition
for remote sensing application.

Training on establishing strategies for the
problem solving.

Training on information collection & analysis

Training on evaluation techniques for application
of R/S.

Grouping the students: 3 - 4 students/group.

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 che application oriented problem solving, how
to utilize remote sensing data?

Applying the data processing techniques.

Analysis of obtained results and compilation of other
information.

Evaluaticn of results.

Presentation to other groups.
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CHECKLIST OF STATUTORY CRITER® .

ANNEX J

ASIAN INSTITUTE OF TECHNOLOGY REMOTE SENSING TRAINING PROJECT JUNE 27, 1979

COUNTRY CHECKLIST

A. GENERAL CRITERIA FOR COUNTRY

1.

2.

3.

4.

FAA Sec. 11°. Can it be
demonstrated that contem=-
plated assistance will
directly benefit the
needy? If not, has the
Department of State deter-
nined that this government
1as engaged in consistent
patterns of gross viola-
tions of int:rnationally
recognized human rights.

FAA Sec. 481. Has it been

determined that the govern-
ment of reripient country
has failed to take adequate
steps to prevent controlled
substance (as defined by

the Comprehensive Drug

Abuse Prevention and Con-
trol 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 dependencts, or from
entering the U.S. unlawfully?

FAA Sec. 620(b). If assis-
tance is«to & government,
has the Secretary of State
determined that it is nat
controlled by the interna-
tional Communist movement?

FAA Sec. 620(c). 1If assis~

tance is to government, is
the government liable as
debtor or unconditional
guarantor ot any debt to a
U.S. citizen for goode or
services furnished or ordered
vhere (a) such citizen has
has exhausted available
legal remedies and (b) dedt
is oot denied or contested
by such government?

A. GENERAL CRITERIA FOR COUNTRY

A riviey is regicnal in
nature and scope to such
extent that no participating
country can be severed from
the project.

not applicable

not applicable

Assistance is not to the
government of Thailand, but
is a regional activity with
member governments of
ESCAP participating in

the project.



3.

FAA Sec. 620(e)(1). If essis~

tance is to a government, has
it (including government agen-
cies or sub divisions) takea
any action which has the ef-
fect of nationalizing, expro=-
priating, or otherwise 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-
tities.

FAA Sec. 620(a), 620(f); FY
79, App. Act Sec. 108, 114,
606. Is recipient country
a Communist country? Will
asaistance be provided to
the Socialist Republic of
Vietnam, Cambodia, Laos,
Cuba, Uganda, Mozambique,
or Angola?

FAA Sec. 620(1). Is recipi-
ent country in any way in-
volved in (a) subversion of,
or military aggression a-
gainst, the United States or
any couutry receiviusg U.S.
assistance, or (b) the plan-
ning of such subversioun or
aggressiond

FAA Sec. 620(§). Has the
country permitted, or failed
to take adequate measures

to prevent, the damage or
destruction, by mob actiou,
of U.S. property?

(A) .
FAA Sac. 62061;? If «ha
country has failed to 1in-
stitute the investment
guaranty program for the
specific risks of expropri-
ation, inconvertibility, or
confiscation, has the AID
Administrator within the
past year considered denmy-
ing assistance to such
govermment for this resscn?

J-2

not applicable

Not applicable; However, Pro-
vieions will be inserted into
Grant to limit U.S. funding to
ESCAP participants from specific
countries (Communist countries
will be excluded)

Not applicable

Not applicable

Not applicable

9§
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10. FAA Sec. 620(o): Fisher-

11.

12.

men's Protective Act of
1967, as amended, Sec. S.
If country hus seized, or
imposed any penalty or
sanction against, any U.S.
fishing activities in in-
ternational waters,

‘8. has any deduction re-

quired by Fishermen's
Protective Azt been
made?

b. bhas complete denial
of assistance been
considered by AID
Admiaistrator?

FAA Sec. 620(q): FY 79
App. Act Sec. 603.

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.

FAA S22, 620(s). If contem~
plated assistance is devel-
opment loan or from Economic
Support Fund, has the Admin-
istrator taken into account
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 weapons systems? (An
affirmative ansver may refar
to the record of the annual
"Taking Into Cons{deratiom"
meno: "Yes, as raported in
annual report on implementa-
tion of Sec. 620(s)." This

Not applicable

Not applicable

Not applicable



la.

15.

16.

17.

report is prepared at
time of approval by the
Adoinistrator of the
Uperational Year Budget
and can be the basis for
an affirmative answer
during the fiscal year
unless significant changes
in circuwstances occur.)

£4A Sec. 620(t). Has the
country severed diplouatic
relatious with the United
States? If so, have they
been regimed and have new
bilateral assistauce agree=
wents bevu uegotiated and
enteted futo since such
resumption?

FAA Sec., 620(u). What is

the payment status of the
country's U.N. obligations?
If the country {3 in arrears,
were such arrearages taken
into account by vhe AID
Adniudstrator 1o dececrnlning
the curieat AlD Operational
Year Budgat?

FAA Seg. 6208: FY 79 App.
Act, Sec. 607, Has the
country grauted sanctuary
from prosecution to any
individual or group which
has conuwitied an acr of
terrorisw?
FAA Sec. 666. Does the
country object oun basis of
race, religion, nutional
origin or sex, to the
presence of any officer

or employee of the U.S.
there to carry out econom-
ic developmeut program
under FAA?

FAA Sac. $99, 870. Has the
country, after August 3,
1977, delivered or received
nuclear reprocessing or e=-
richment materials or tech-
nology, without specified

J=d

No. Provision will be made 1in
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 governmentsg
which recieve U.S. funds not in
arrears to U.N. obligations

Not applicable

Not applicable

Not applicable

/oo



arrangements or safeguards?
Has {t detonated a nuclear
device afcer August 3, 1977,
although not & "nuclear-
veapon state” under the
non-proliferation treaty?



CHECKL1ST OF STATUTORY CRITERIA I-6

PROJECT CHECKLIST

A. GENERAL CRITERIA FOR COUNTRY'

1.

2.

4.

FY 79 App.. Unnumbered;

FAA Sec. 653(b). Sec.

634A.

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

(b) 1s assistance within
(Operational Year Bud-
get) country or interna-
tional organization al-
location reported to
Congress (or not moTre
than §1 million over
that figurel)

FAA Sec. 611(a)(1l). Prior to
obligation in excess of
$100,000, w111 there be (3)
engineering, {inancial, and

other plans uacessary to Carry

out the assistance and (b)

a reasonably firm estimate of
the cost to the United States
of the assi%}anca?

FAA Sec. 611(e)(2;. 1f fur-
ther legislative action is
required wvithin recipient
country, what is basis for
reasonahle expectation that
such action will be com-
pleted in time to permit
orderly accomplistment of
purpose of the assistance?

PAA Sec. 611(b); ¥Y 79 App.

Act, Sec. 101. If for water

or wvater-relarted land re-
source construction, has
the project met the stan-
dards and criteria as per
the principles and stan-
dards for plamning water

GENERAL CRITERIA FOR COUNTRY

Notification in process.

Yes.

Such action is not required.
AIT is legal entity capable
of receiving assistance

Not applicable.

o



-8,

7.

and related Land‘Reiource-
dated October 25, 19737

FAA Sec, 61l1(e). 1If pro-

Ject is Capital Assistance,
and all U.S8. assistance

for it will exceed $1
million, has Mission Direc-
tor certified the country's
capability effectively to
maintain and utilize the
project?

FAA Sec. 209. 1Is project
susceptible of execution
ag part of a regional or
multilateral project?

If so why 1s project not
80 executed? Information
and conclusion whether
assistance will encourage
regional development pro-
grams.

FAA Sec. 601(a). Informa-
tion and conclusions whether
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 assoctations; (d) dis-
courage monopolistic prac-
tices; (e) improve techni-
cal efficiency of 1ndustry,
agriculture, and coumerce;
and (f) strengthen free
labor unions.

FAA Sec. 601(b). Informa-

tion and conclusicn on how
project will encourage U.S.
private trade and investment
abroad and how it will en-
courage private U.S. parti-
cipation in foreign assis-
tance programs (includirg
use of private trade chan-
Bels and the services of
U.S. private enterprise).

J=-7

Yes

Project is regional in scope
and nature.

This project is not designed
to encourage such efforts.

iost of the equipment procure-
ment financed under this
project is to be manufactured
in the U.S.



9. FAA Sec. 612(b); Sec 636(h).
Describe steps taken to as=-
sure that, to the maximum
extent possible, the coun-
try 1s contributing local
currencies to meet the cost
of contracrtual and other
services, and forefgn cur-
rencies ouned by the Uaited
States ave utilized to meet
the cost of contractual and
other services,

10. FAA Sec. 512(d). Uoes the
United States owu excess
foreigu currency .ud, 47
80, what arrangeuents have
been made for f{ts release?

11. FaA Sec. 6U1(e). Will the
pProject utilize competitive
selection procedures for
the awarding of contracts,
except wvhere ap,.licable
procurement .ules allow
otherwige?

12. FY 79 Avp. Act Sec. 608.
If assistance {3 for the
productica 0f aay Cuwmod.-
ity for expor | is the ,
comuodicy 1inaly tu be 1n
surplus o world wa.kets
at the cioe the casulting
productive capacity becomes
operative, #nd {3 such as-
sistance likely to cause
substantial fujury to U.S.
producers of the wome, gime
ilar or ceuputing conacdity?

FUNDING CRITEKLA FOR Lrogect

1. Development Assistince
Project Criteria

a. YAA Sec. 102(b); 111;
113; 281 (a). Extent to
which activity will: (4)
effectively involvae the
poor in development, by
extending access to econ~-
owy at local level, in~
creasing labor-intensive

L

Over 507 of the funds required
for the Project will be from
Participating governments of
ESCAP, and will be in the form
of local currencies.

No.

Yes.

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, 1s
expected to ultimately benefit
the poor by stimulating the
development process in the urban
and rural areas of countries
participating in the Project.

L}

LE 7K at. 4 "."".""1) -




b.

production and the use

of appropriate techmo-
logy, spreading invest-
ment out from cities to
small towns and rural
areas, and insuring wide
participation of the poor
{n the benefits ot develop~-
ment on & sustained basis,
using the appropriate U.S.
institutions; ({1) help '
develop cooperatives, es-
pecially by technical as-
sistance, to assist rural
and urban poor to help
themselved toward a better
1ife, and otherwise en- -
courage democratic private
and local governmental in-
stitutions; (1i{) support
the self-help efforts of
developing countries; (iv)
promote the participation
of women in the national
economies of developing
countries and the {mprove-
ment of women's status; and
(v) utilize and encourage
regional cooperation by
developing countries?

FAA Sec. 103, 103A, 104, 105
106, 107. 1Is assistance bei
made available: (include onl
applicable paragraph: e.g.,

b, etc.,—~which corresponds

source of funds used. If mo
than one fund source is usged
for project, include relevan
paragraph for each fund soyr

AI-9



(4) (106) for technical assig-
tance, energy, research, re-
construction, aud selected
developuent problems; 1f so,
extent activity 1g:

(1) technical cooperation

and developuwent, especially
with U.S. grivate aud volun-
tary, or vegionsal and {interw
natioaal developuunt, organi-
zations; o

(11) to help wlieviute energy
problem; A
(1414) ressarch into, and evalu
ation of, ¥concuie developuent
processes and techniques:

(iv) recoustruction after natu
ral or wunmede disaster;

(v) foi special development
problem, sud to enable proper
utilization of e¢arlier U.S.
infrastructure, etc., aszis-
tance;

(vi) for program of urban dae-
velopument, especially small
labor-intensive enterprises,
marketing systems, and finan-
cial or other institutions to
belp urban poor participate
in economic and social develo;

Job

J-10

Project is technical cooper-
ation with g regional entity to
stimulate resource development
and conservation for each of the
participating governments of
ESCAP; U,S. private technology
is an integral element of the
U.S. assistance and will be

used for diffusion of economic
development related skills,
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WA

FAA Sec. 110(s). Will

the recipient country
provide at least 25% of

the costs of the program,
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 least-developed"
country)?

FAA Sec. 110(b). Will grant

capital assistance be dig-
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 least daveloped?"

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-
xent; and supports civie
education and training in
skills required for effec-
tive parf%cipation in
governmental and political
processes assential to
self-government.

FAA Sec. 122(b). Does the

activity give reasomable
promise of contributing to
the development of economic
resources, or to the increas:
of produstive capacities and
self-sustaining economic
growth?

J-11

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

No.

The Project reflects the 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 econmomic
development,
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CHECKLIST OF STATUTORY CRITERIA J-12

STANDARD ITEM CHECKLIST

A. PROCUREMENT

l.

2.

3.

4.

5.

6.

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

FAA Sec. 604(a). Will all commo=-
dity procurement financed be from
the U.5. except as otherwise de-
termined by the President or under
delegations frow him?

FAA Sec. 604(d). If the cooperat~
ing country discriminates against
U.S. marine insurance companies,
will agreement require that marine
insurance be placed in the U.S. on
commpodities financed?

FAA Sec. 604(e). 1If cffshore pro=-
curement of agricultural commodity
or product [s to be financed, 1is
there provision against such pro-
curement when the domestic price
of such commodity 1s less than
parity?

FAA Sec. 608(a). Will U.S. Gov-

ernment excess personal property

be utilized wherever practicable

in lieu vif.sthe procurement of new
items?

FAA Sec. 603. Cowpliance with-re=
quirement in Sec. 901(b) of the
Merchant Marine Act of 1936, as
amended, that at least 50 per cen-
tum of the gross tonnage of commo=-
dities (computed separately for dry
bulk carriers, dry cargo liners,
and tankers) finunced shall be
transported on privately owned U.S.
flag commercial vessels to the ex-
tent that such vessels are avail-
able at fair and reasonable rates.

A. PROCUREMENT

Yes.

Yes.

Yes,

Yes.

Yes.

Yes,



9.

CONSTRUCTION B. CONSTRUCTION

FAA Sec. 621. If technical assist-
ance {s [inanced, will such assist- " Yes.
ance be furnished to the fullest
extent practicable as goods 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?

International Air Transport. Fair

Competitive Practices Act, 1974. 1If 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?

FY 79 App. Act Sec. 105. Does the
contract for procurement contaian a
provision authorizing the termina=-
tion of such contract for the cone
venience of the United States?

Yes.

1.

2.

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?

FAA Sec. 6l1(c). 1f contracts for
construction sre to be financed, Yes.
will they be let on a competitive

basis to maximum extent practicable?

FAA Sec. 620(k). 1f for construc-

tion of productive enterprise, will Not applicable.

aggregate value of assistance to be
furnished by the U.S. not exceed
$100 million?

J-13



C. OTHER RESTRICTIONS

l.

2.

4.

FAA Sec. 122(e). If development

loan, {s interest rate at least
2% per annum during grace period
and at least 37 per annum there-
after?

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?

FAA Sec. 620(h). Do arrange=-
ments preclude promoting or
assisting the foreign aid proj-
ects or activities of Communist~~
bloc countries, contrary :o the
best interests of the U.S.?

FAA Sec. 636(1). 1s 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?

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 persow to
undergo sterilization?

b. FAA Sec. 620(g). To compensate
owners for expropriated naticrnalized
property?

c. FAA Sec. 660. To finance police
training or other law enforcement
assistance, except for narcotics
programs?

c.

-OTHER RESTRICTIONS 714

Yes.

No; Applicable

Yes,

Yes.

Yes,

Yes.

Yes.

[l0
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¢: PAA Sec. 662. For Cla
activities?

e. FY79 App.Act Sec. 104.
To pay pensions, etc., for
military personnel?

£. FY79 App.Act Sec. 106,
To pay UN assessments?

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

i« FY79 App.Act Sec. 60l. To be
used for publicity or propaganda

purposes within U.S. not authorized

by Congress?

Yes.

Yes.

Yes.

Yos.

Yes.

Yes.
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ANNEX K

PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS

PART II
COUNTRY: ASTA 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 Urited 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 manzg.ment and weather forecasting, and (3) provide specific
planning data derived from remote sensing, as requested by Asilan
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 internationaliy recognized
program being utilized by ESCAP countries.

I approve the total level of A.L.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 Huuipment 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. bvidence of firm commitments and agreements between
A.I1.T. and the ¥National Rescarch Council (NRC) of the Koyal Thai
Government (k') detailing the services each is to provide the other,
including quantificaticn (e.y. nusber of images to be computer enhanced
by A.I.T. and number of wopies of photo reproduction to be processed
by NRC), timing, ind costs to be charsed, if any.

d. Blanket Waiver to Code 941,

i the basis that costs of international travel and
seminars to be conducced within participating countries will involve
certain foreign cxchange costs in countries included in A.I.D. Geo-
graphic Code J41; Provided bowever, that the United States Dollar value
of all such expenditures Jdoes not exceed $50,000.

John H. Sullivan
Assistant Administrator
Bureau for Asia





