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The National Remote Sensing Centre ofNepal 

The National Remote Sensing Centre of Nepal, Department of Soil Conserva­
tion and Watershed Management, was established in 1981 by His Majesty's 
Government of Nepal (HMG). Its rormation was based on a grant agreement 
between HMG and the U.S. Agency for International Development (AID) to
"apply remote sensing technology to (Nepal's] needs for natural resource 
inventory and planning." 

The Centre's objective is to provide resource management agencies in Nepal 
with remote sensing training, new data and resource inventory information, 
and technical support. Its orientation is strictly toward practical applications 
of remote sensihg technology. 

The main thrust of the Centre's activities in providing new and better 
information is the production of maps and high-quality imagery for other 
HMG agencies. It also is dedicated to training remote sensing specialists in 
those agencies and to providing any other services requested by its users. 

The Centre is receiving technical support from the Environmental Research 
Institute of Michigan. Administrative support and liaison is provided by the 
HMG Interdepartmental Advisory Committee, composed of high-level techni­
cal officers from several national user agencies and departments (Geology and 
Mines, Topographic Survey, Agriculture, Forestry, and the National Planning 
Commission). 

The Centre's new facilities, which are expected to be completed in 1983, will 
include the installation of Nepal's first color and automatic film processing 
laboratory. In the years ahead the Centre is expected to continue develuping 
and expanding its capabilities in response to the needs of its users. It also 
will attempt to enhance its cooperation with neighboring Asian countries, in­
cluding hosting regional or international remote sensing conferences in 
Kathmandu. 
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1.0 	 XECUTIVE SUMMART 

USAID's remote sensing projects worldwide were designed to assist
 

developing countries in the development and assimilation of a new
 

technology for gatherin6 resource inforoation for development planning and
 

monitoring. This type of technology 
is seen as being applicable across a
 

wide range of development problems including agriculture, forestry,
 

hydrology, mineral exploration, etc. 
 As such remote sensing is not a
 

response to a particular development problem, but a powerful no data tool
 

providing information which is 
(1) otherwise not available, or obtainable
 

only at high cost, (2) available on a recurrent and frequent basis, and (3)
 

applicable to a wide range of development sectors.
 

The Agricultural Resources Inventory Project (ARIP) in Nepal is an
 

effort to establish an effective remote sensing center "to provide current
 

information on the quantity and quality of water and land resources so as
 

to allow for informed land-use decisions." In order to establish a
 

National Remote Sensing Center (NRSC) in Nepal, tne ARIP was designed to
 

consist of four primary components:
 

I. 	 The establishmzent of a photographic/cartographic laboratory:
 

2. 	 The formation of an Image interpretation laboratory;
 

3. 	 The conducting of an extensive training program; and
 

4. 	 The application of remote sensing technologies to specific
 

functions and localities in support of IfIfG/N devclopment
 

projects in Nepal.
 

Now. more titan three years into the five year project, USAID to 

conducting a mid-term evaluation ct the ARIP and the etitublislnent of the 

NKSC. Fitis evoluation a'ttonpts to assess the progress to date in the four 

key 	,reams litted abuve and it reviews the linkages between the NRSC and 
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international remote sensing agencies. 
 In addition, the evaluation will
 

look at the role of the NRSC Advisory Committee and its effectiveness in
 

guiding the activities of the NRSC.
 

1.1 	 Components of an Effective Remote SensinR Program
 

Understanding the components of an effective system of 
acquiring, 

analyzing and using spatial information gathered through remote sensing 

provides a useful point of reference against which to measure the 

development, evolution and future direction of remote sensing in Nepal. 

Equal importance is attached to various aspects of the system by which 

remote sensing is acquired, disseminated, analyzed and finally incorporated 

into 	a country's spatial information base. The-e are five general
 

components of an effective remote sensing system:
 

Data 	Acquisition;
 

Data 	Dissemination;
 

Technology Transfer;
 

Data 	Analysis and Spatial Information Systems; and 

Integration of Remote Sensing Data and
 
Information into User Information Systems. 

1.2 	 Agricultural Resources Inventory Project (NRSC) 

This section evaluates the progress to date of the ARIP based 

upon the eight questions outlined in the evaluation team's statement of 

work. 
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1.2.1 Impact of Physical Facilities on Project Development 

(Determine the adequacy physicalof facilities (Babar
Mahal), the appropriateness of equipment in place and the effectiveness of
 
its use.) 

Findings: 
 Progress has been rde towards the provision of
 

a permanent facility for the NRSC. 
In fact, the NRSC will eventually have
 

four times the spice envisioned by the original project paper. However, 

occupancy of the new building, while apparently imminent, is far behind 

schedule.
 

Recommendation: 
 Steps must be taken to ensure that the
 

facility is completed as soon as possible. 
This may require further USAID
 

support.
 

1.2.2 Equipment and Facilities
 

(Determine the adequacy of the facilities and equipment for 
carrying out the work of 
the center, and make specific recommendations for
 
additional facilities and equipment as required.)
 

Finding: Current physical facilities are woefully 

inadequate.
 

Finding: The majority of the equipment called for in the 

original project paper has been procurred. In addition, some additional
 

equipment has also been procurred, including an Apple Computer and a
 

Geoceiver.
 

,Finding: Equipment procurred to date is in harmony with the 
mission of the !;RSC as envisioned in the project paper. However, current 

equipment seems underutilized and some equipment has not been set up due to 

a lack of space in the temporary facility. 



Recommendation: The acquisition of additional computing
 

capability to implement a Geographic Information System (GIS) Is an Issue
 

mentioned and deferred, In the original project paper. 
 The team believes 

that a need exists for a GIS in Nepal, however, at the present time, It is 

recommended that Nepal should (1) utilize its current equipment and (2)
 

evaluate HMG requirements, analyze alternative GIS equipment options and
 

associated costs, and investigate the supportive infrastructure. Until
 

these two things 
are done, Nepal should not procure further computer
 

capability or a computerized GIS. 

1.2.3 Training Programs
 

(Assess the relevancy and impact of the participant training
 
program to date in meetLing the staffing needs of the NRSC)
 

FindiM : The participant training program Is two years 

behind schedule. This delay may be attributed to (1) delays In the
 

original starting date of the project and (2) the stated requirement of HMG 

agencies to provide training opportunities for personnel only after one 

year of bhtisfactory job performance. 

Findinj: Tvo of 
the original nine components of the
 

training program have not been addressed to date. They are (1) two years
 

of Masters Degree training for an earth scientist and (2)six months of
 

managerial training.
 

Finding: The in-country training program has been effective
 

In reaching a significant number of HMG personnel and agencies.
 

Finding: Training in earth sciences and mnageent would be
 

a significant nddition to the NRSC.
 

Recommundption: NKSC should consider a survey of in-country
 

trainees In order to ascertain the extent of the application of learned
 

skilled within the trainee's user agency
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1.2.4 Dissemination-of Remotely Sensed Data and User Capability
 

(Assess the Project's progress in identifying substantive RSC
projects, disseminating remote sensing information, and developing user­group capability and make recommendations with regard to what is needed to 
meet project goals and purposes.) 

Finding: Generally, projects within the NRSC have been
 

Influenced by the Center's host organization. They do not reflect tie
 

inter-sectoral composition of 
the advisory committee.
 

Findini: Dissemination of remote sensing data has been
 

hampered by (1) the relative newness of remote sensing technology to HIG/N 

user agencies and (2) the center has, to-date, focused on establishing
 

Itself rather than on developing user linkages.
 

Finding: The development of user group capability in remote 

sensing remains low, and In fact 
seems to be an ambitious proposition for 

the center to undertake in its formative stage. 

Recommendation: The Center, in order to effectively work 

with users, must become established in the new facility.
 

Recommendation: 
 Projects should be identified which have
 

direct applicability to planning and monitoring Nepal's development. 

Recommendation: The Center should be relocated In the 

National Planning Commission in order to ensure access to it by the widest
 

possible variety of user agencies. 
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1.2.5 Linkages With Other Remote Sensing Centers
 

(Eva!'-:-2 the progress of 
the Center towards establishing

working linkages with Remote Sensing organizations and receiving stations 
in other countries and with international agencies.)
 

Finiding: The NRSC has developed contacts and working 

linkages with remote sensing organizations and receiving stations in other
 

countries and with international organizations.
 

FindinR: There has been some difficulty in obtaining data
 

in a timely manner from the Indian/Hyderabad receiving station.
 

Recommendation: Institutional 
linkages should be
 

established to facilitate the acquisition of 
remote sensing data frota
 

Hyderabad. 
 Until this happens, USAID may have to continue in its role as 

facilitator. 

1.2.6 	 HNG Priority Needs Possibly Met by the Project 

(Identify priority ING needs which may in the future be met,but are not currently being met, by the project) 

F1ndlnr: 194G/N 	has adopted a policy emphasizing the
 

agricultural sector, conservation of natural resources and development of
 

water resources. In addition, projects in the areas of forestry
 

management, watershed management and hydro-electric development are
 

considered of national priority.
 

Recomendation: 
Remote sensing projects related to
 

agriculture and land use mapping would bem 
particularly us'iful to HMG/N.
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1.2.7 Project Modifications 

(Recommend modifications, if any are needed, in the project
work plans and in act~yittes which help themy project to completelymore 
realize to objectives). 

Finding: The project is not in need of modification, rather 

it requires a change in emphasis from establishment to operations. This 

requires an emphasis on users, user linkages and user related projects. 

Recommendations: The operational phase of the project 

should focus on (1) the continued build-up of an effective user center, (2)
 

an upgraded awareness and outreach progrm, and (3) the initiation of
 

pilot projects. 

Recommendations. These pilot projects are crucial to the 

center's ability to develop more users and to attract further funding 

from donor agencies. In choosing a pilot project, the foll-Ming criteria 

should be considered:
 

1) 
 good quality data of the target area must be available;
 

2) 
 the project should be related to a "real" need or on-going 

planning process; 

3) the project should be of interest to high-level HHG personnel; 

4) the project should try to link with one or more donor agencies; 

5) the project must be feasible with local skills. 

1.2.7.1 Future Spending 

The team was asked to review the commitment of 

remaining grant funds with particular regards to the purchase of a computer 

GIS and the establishment of a meteorological satellite data reception 

facility. 

Finding: The physical facility is not yet 

finished and must be for the NRSC to become fully operational. 
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Finding: Further study of the needs and
 

alternatives for a computer GIS and the procurement of 
a meteorological
 

satellite data reception facility is required.
 

Finding: The technical assistance contract may be
 

facing some cost overrun.
 

Recommendations: Before any contingency funds
 

are committed, a "cost-to-complete" analysis of the technical assistance
 

contract should be made to determine what funds are remaining. 

Recommendations: 
 In absence of that analysis, the
 

following tentative funding priorities are suggested: 

1. 	 Completion of the new facility; 

2. 	 Initiation of pilot project approach; 

3. 	 Continued purchase of up-to-date Landsat imagery and aerial
 

photography; 

4. 	 Initiation of training for user agency staff; 

5. 	 Analysis of meteorological systems need; 

6. 	 Analysis of computer GIS need; 

7. 	 Further training of remote sensing staff. 

1.2.8 	 NRSC Advisory Committee and Project Location 

(Assess the effectiveness of the NRSC Advisory 
Committee and other mechanisms by which NRSC activities are determined.)
 

Findings: The Advisory Committee has met
 

relatively infrequently and the composition of the committee has changed
 

with each meeting. An such, no real guidance has been offered by the 

committee to the NRSC. This has led to minimal feedback between the NRSC 

and user agencies.
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Finding: There is a strong perception within HHO
 

that the NRSC is a component of the Forest and Soil Conservation Ministry.
 

This 	has limited inter-ageiy coordination and cooperation. 

Recommendation: The NRSC should be located under
 

the National Planning Commission in order to put it more in touch with
 

planners and to provide for greater inter-agency access.
 

Recommendation: The Advisory Committee should be
 

replaced by a Co-ordinating Committee composed of either representatives
 

of planning units of relevant ministries or of department heads. This 

committee would be responsible for determining and evaluating the NRSC 

annual work plan.
 

1.2.9 	Remote Sensing, Technology Transfer and Future 

USAID Role in Nepal 

Finding: Remote sensing is considered to be the most
 

advanced technology which USAID is involved in transferring to developing 

countries. Due to its perceived "high-tech" nature and its consequent 

"prestige" factor, remote sensing programs are often technology driven 

rather than user or need driven. 

Finding: Most USAID remote sensing programs are conceived
 

of in 	 a "top-down" fashion. It is assumed, in other words, that the 

existence of the data will generate the user demand needed to justify the 

program in the first place. This is rarely the case.
 

Recommendation: In considering its future role in Nepal's 

remote sensing program, USAID should consider the following: 

1. Even though remote sensing is perceived to be "high-tech", many 

of the problems involved in its transfer to developing countries
 

are similar to those of other development projects. 
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2. 	 In project design, USAID should pay closer attention to project 

assumptions. 

3. 	 In project management, USAID should pay closer attention. Many
 

of the difficulties facing the establishment of a remote sensing
 

center are managerial and Institutional, rather than technical.
 

4. 	 Project design should be user or need Jriven, not technology
 

driven.
 

Recommendation: USAID should continue to support the NRSC in Nepal in
 

any 	of the following ways: 

I. 	 Provide periodic technical and management assistance to the NRSC.
 

2. 	 Provide support for pilot projects -- particularly in resource 

related USAID development projects. 

3. 	 Facilitate linkages to HHG and other donor agencies. 

4. 	 Facilitate data acquisition from Hyderabad Landsat receiving
 

station.
 

5. 	 Provide funding for continual purchase of up-to-date Landsat data 

and aerial photography. 

These are just a few of the ways in which USAID could 

continue to contribute to the development of remote sensing in Nepal. The 

team believes that a small, on-going investment in the NRSC could enable 

Nepal to reap enormous benefits through improved information for 

development planning and policy making. 
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2.0 PROJECT CONTEXT 

USAID's remote sensing projects worldwide have been designed to assist
 

developing countries in the development and assimilation of a new
 

technology for gathering resource information for development planning and 

monitoring. This type of technology is seen as being applicable across a
 

wide range of development sectors, including agriculture, forestry,
 

hydrology, mineral exploration, etc. As such, remote sensing is not a
 

response to a particular development problem, but a powerful now data tool
 

providing information which is (1) otherwise not available, or obtainable
 

only at high cost, (2) available on a recurrent and frequent basis, and (3)
 

applicable to a wide range of development sectors.
 

The history of remote sensing in Nepal goes back at least 20 years.
 

USAID involvement in remote sensing began in 1964 with the initiation of
 

the Forest Resources Survey Project in the Hinistry of Forest. 
This
 

project made use of 
aerial photography and image interpretation techniques 

to map Nepal's forestry resources. The immediate impetus, however, for the 

establishment of the Remote Sensing Center through the Agricultural 

Resources Inventory Project (ARIP) was a 1976 remote sensing workshop
 

conducted in Nepal. 
This workshop was attended by 17 HlG/N representatives
 

who subsequently recommended the establishment of a National Remote Sensing
 

Center.
 

Shortly thereafter, two people from the Remote Sensing Institute at
 

South Dakota State University visited Nepal as part of a USAID/Washington
 

remote sensing project. They arranged for the training for five Nepalese
 

in the U.S. These five trainees, in conjunction with the Remote Sensing
 

Institute then held another seminar on remote sensing in Nepal in April-May 
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of 1978. Interest in remote sensing continued to grow and led to 
a
 

proposal, submitted by 
the Department of Soil and Water Conservation to
 

USAID/Nepal, to establish a remote sensing center in Nepal.
 

The Project Identification Document (or PID) produced by USAID
 

emphasized two phases. First, the establishment of a remote sensing center
 

and 	the development of 
an equipment base for the necessary photographic and
 

image interpretation laboratories, and the training of ministry personnel;
 

and 	second, the establishment of a mini-computer facility in the remote
 

sensing center. 
This PID was evaluated by Resources Development Associates
 

in 1979 and was criticized at that time in three primary areas. 
First, it
 

was felt that the institutional lccation within the Ministry of Forest and
 

Soil Conservation might limit use of the center by other government
 

agencies; second, that training should emphasize a substantive field in the
 

biological and/or physical sciences, as well as remote sensing and; third,
 

that 	the center should focus more fully on user applications in order to
 

make 	use of 
remote sensing in actual development planning, and to ensure
 

that the technology of remote sensing did not develop separately from its
 

objective, that of providing information for development planning. 
These
 

criticisms were incorporated into the project and the ARIP was initiated in
 

January of 1981 after almost a year's delay.
 

2.1 	 Project Structure. Goals and Objectives
 

The Project Paper correctly identifies remote sensing as a
 

particular type of information gathering technology Involving "the
 

collection and analysis of 
earth resource information through the use of
 

aerial and satellite photography." It adds that "the products of remote
 

sensing are useful primarily within the context of a natural 
resource
 

management or environmental monitoring system." 
 In order to establish an
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effective remote sensing center "to provide current information on the
 

quantity and quality of water and land resources so as to allow for
 

informed land-use decisions", the project was designed to consist of four
 

primary components:
 

I. 	 the establishment of a photographic/cartographic laboratory;
 

2. 	 the formation of an image interpretation laboratory;
 

3. 	 the conducting of an extensive training program; and
 

4. 	 the application of remote sensing techniques to specific
 

functions and localities in support of ILMG/N development projects
 

in Nepal.
 

The project paper also recognized the importance of Itcages
 

between Nepal's Remote Sensing Center, The Asian Regional Remote Sensing
 

Training Center and the Indian Landsat Receiving Station at Hyderabad.
 

Now, more than three years into the five year project, USAID is
 

conducting a mid-term evaluation of the ARLP and the establishment of
 

Nepal's Remote Sensing Center. This evaluation attempts to assess the
 

progress to date in the four key areas listed above and it reviews the
 

linkages between Nepal's Remote Sensing Center and international remote
 

sensing agencies. In addition, the evaluation will look at the role of the
 

NRSC Advisory Committee and its affectiveness in guiding the activities of
 

the NRSC.
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30 COMPONENTS Of AN EFFECTIVE UIWTE SENSING PROGRM 

An overview of the components of an effective system of acquiring, 

analyzing and using spatial information gathered through remote sensing
 

provides a useful point of reference against which to measure the
 

development, evolution and future direction of remote sensing in Nepal. 

Emphasis throughout this overview is placed evenly on the various aspects
 

of the system by which remote sensing data is acquired, disseminated,
 

analyzed and finally incorporated into a country's spatial information 

base. There are five general components of an effective remote sensing
 

system:
 

1. 	 Data Acquisition
 

2. 	 Data Dissemination 

3. 	 Technology Transer 

4. 	 Data Analysis and Spatial Information Systems
 

5. 	 Integration of Remote Sensing Data and Information Into
 
User 	Information Systems. 

3.1 	 Data Acaulsition
 

It is important at 
the outset to clearly understand that when we
 

refer to remote sensing data we are referring to both satellite imagery and
 

aerial photography. Despite the fact that in the past decade the 
term
 

remote sensing seems 
to have become associated with Landsat satellite
 

imagery exclusively, it is essential to note that 	an effective remote 

sensing program utilizes data from both earth 
resources and meteorological
 

satellites, as well as a variety of aerial photography or other ancillary
 

data (existing maps, for instance).
 

The acquisition of aerial photography by a national remote
 

sensing program is usually controlled by the national government. In other
 

words, this data is collected either directly by the government through one 

14
 



of its own agencies, or by outside sources with the consent of the
 

government. The acquisition of aerial photography can be quite expensive,
 

so that careful planning is required. The acquisition of satellite imagery
 

has been quite a different story.
 

The acquisition of satellite imagery is controlled by the
 

countries who have launched remote sensing satellites. To d.ze, with
 

respect to earth resource sensing satellites, the United States Landsat
 

program has dominated the world scene. Five Landsat satellites have been 

launched, the most recent being Landsat 5 which was launched on March 1,
 

1984. These five satellites have produced a steady stream of data from
 

July of 1972 until the present. Throughout this period these satellites
 

have utilized the multi-spectral scanner (MSS) sub-system to obtain data.
 

Only recently (Landsat's 4 and 5) has a new data generating sensor been 

introduced. Data from this new sensor (the Thematic Mapper) is not yet 

available to Nepal. 

One of the primary weaknesses of the Landsat system was the early 

failure of data capture by tape recorder when the satellite was beyond the 

reach of tracking/receiving stations at various points in the world. A 

straight forward solution to this problem was the establishment of a
 

worldwide network of ground receiving stations. Among these stations are
 

the ,:tailand/Bangkok and Indian/Hyderabad stations which collect data 

covering Nepal. In setting up these ground stations, the countries involved 

guaranteed that they would adhere to the U.S. policy of openly
 

disseminating data gathered by satellite to any desiring user. 
As such, 

data from Landsat has been openly disseminated around the world since 1972. 

However, there are various periods of time where no data is available for 

Nepal, due to technical difficulties at the Thailand and Indian remote 

sensing receiving stations. 
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Landsat MSS data will continue to be available from Landsat
 

receiving stations throughout the life of Landsat 4 and 5. Beyond that,
 

the continuation of 
the U.S. Landsat program is in doubt. At the moment, 

the U.S. government is in the process of transferring the technology to the 

private sector. If successful, there is likely to be continued data from 

U.S. satellites, but at a commercial price. 
In addition, many other
 

countries are preparing to launch earth 
resources satellite programs.
 

These include the French SPOT system scheduled for launch in 1985, the
 

Indian Remote Sensing Satellite scheduled for launch in 1986, the Japanese
 

Earth Resource Satellite, the Tropical Earth Resources Satellite (joint
 

Indonesian: and Dutch), the European Space Agency Earth Resource Satellite
 

and others. It appears that for the forseeable future some form of 

satellite imagery covering land resources will be available. However, this 

data is likely to become Increasingly expensive as the systems become more
 

commercially oriented.
 

Meteorological satellite data generated from U.S., European and
 

Japanese satellites has been widely and openly disseminated since the first
 

weather satellite was launched by the U.S. in 
1960. It is anticipated that
 

data from weather satellites will continue to be made available to all
 

countries and that the use of Data Collection Platforms (remote platforms
 

which automatically collect data from remote locations and transmit the
 

data to some central location via satellite) and meteorological satellite
 

imagery will become increasingly important in crop yield modelling, weather
 

disaster early warning programs and other application areas. 

In addition t6 these two types of satellite data, the U.S. will
 

be flying a iariety of 
remote sensors on-board the Space Shuttle. In 

particular, data from the Large Format Camera and the Shuttle Imaging Radar 
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will 	be available. Any effective remote sensing program will take
 

advantage of this wide variety of internationally collected satellite data
 

in conjunction with its own nationally generated aerial photography.
 

3.2 	 Data Dissemination
 

Ranking in equal importance to data acquisition is data
 

dissemination. 
For 	a remote sensing system to be effective, it must be
 

able 	to respond quickly to user requests. This requires a set of support 

services which in turn requires equipment for quickly generating and
 

handling potentially large volumes of data.
 

In addition to being able to respond quickly to data orders, a
 

system must exist that provides users with an ordering service. A list of
 

available data (including a visual image browse catalogue if possible) by
 

location is essential. A more sophisticated level of user service is where
 

resource analysts in the center can work with the user in analyzing the
 

users problem and determining the best data or mix of data to be addressed
 

to its solution.
 

3.3 	Technology Transfer
 

There are at least two levels at which technology is tranferred.
 

The first is the level of awareness of remote sensing principles and
 

applications and the other is training and education in remote sensing
 

techniques.
 

3.3.1 Awareness and Introduction to Remote Sensin& Principles
 

and Applications 

To ensure maximal use of data gathered by satellite, the 

U.S. 	entered upon a major world efforc to publicize the Landsat system and
 

demonstrate a wide variety of applications. This effort, or outreach
 

progru,, included workshops, conferences and cooperative demonstrations
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with numerous countries around the world. Reports and research findings
 

were presented at international symposia around the world. 
An effective
 

remote sensing program should participate in these types of programs in
 

order to keep current with the evolving technology of remote sensing.
 

In a like manner, a national remote sensing program must
 

conduct a similar type of outreach program within the country in order to
 

make user agencies aware of the potential of remote sensing in a wide
 

variety of application areas. As such, an outreach program, by which the
 

remote sensing program becomes known to users, is an important element of an
 

effective program.
 

3.3.2 Training
 

A natural extension to an outreach program is the training
 

of personnel to utilize remote sensing data. 
To meet training goals.,
 

appropriate institutional mechanisms must be established. 
Training can be 

achieved through the device of bringing members of a particular discipline 

together in rigorous "short courses" supported by "hands-on" sessions with
 

appropriate equipment. More In-depth training would include the full
 

integration of remote sensing technology into a program of study within a
 

particular discipline. 
These programs might well be associated with
 

university study toward an academic degree. 
However, this type of
 

university troining occurs only when a program is well established.
 

An effective remote sensing program must. therefore, 

participate not only as a recipient of technology transfer from 

international sources, but also in domestic technology transfer from the 

remote sensing program to user agencies. 
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3.4 Data Analysis and Information Systems 

For remote sensing data to be useful in managing resources it
 

must be related to the spatial nature of 
man s development activities. The
 

need almost always exists to know the spatial distribution of a particular
 

phenomenon to assess problems associated with location and the dynamic
 

interaction of spatially related activitles (for instance road construction
 

and deforestation). 
The decision making agency responsible for managing a
 

particular activity should therefore explore the use of 
remote sensing
 

data. however gathered, to support 
or replace traditional means of
 

gathering spatial information.
 

Careful decisions must be made about the type of 
data to be used
 

in any decision to use 
remote sensing lata. These decisions must be based
 

on a set of 
factors including data availability, data cost, applicability
 

of the data and possession of needed equipment and skills 
to analyze the
 

data. 
Care must be taken to choose a data set which both meets user
 

requirements and which can be successfully analyzed. 
A successful remote
 

sensing system must then be able to analyze appropriate data sources and
 

irtegrate the analysis into existing information systems. It must be able
 

to work with users to determine their needs and to design an effective
 

resources survey and analysis program.
 

Regardless of the source of 
data finally used and the type of
 

analysis metood, the value of remotely sensed data is maximized when the 

data is put into a spatial information system or as it Is now popularly 

referred to, 
a geo-bused or geographic information system (GIS). 
Host
 

often, Information generated through interpretation aerialof photography 

of satellite imagery is "registered" to maps so that various types of 

information (i.e. land use, forest cover, transportation networks) can be
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evaluated concurrently with respect to a particular spatial area* 
In less
 

sophisticated remote sensing systems, a manual GIS using hard copy base 

maps 	 and thematic interpretation overlays is very effective. At more 

advanced stages of remote sensing development, a computerized GIS can he 

developed. Before moving to a computerized systwm, however, careful 

analysis of cost, training and support available to operate and maintain a 

computer facility, and the ILvel of user need and sophistication in remote 

sensing should be made. 
This will ensure that a system is not developed 

which cannot or will not be used. In general, basic photo-interpretation 

and map-making skills stiould be developed along with manual GIS before 

moving to a sophisticated computer system. 

3.5 	 Integration of Remote Sensing Data and Information Into 

User Information Systems 

Accurate, tinely and synoptic information derived from remote 

sensing sources should serve as a ,'ital Inortmation source for policy 

planners and national decision makers. The ultimate success of a remote 

sensing system, then, is found in the end user and the end users 

utilization of the data in planning and decision making. The use of 

remotely sensed data and information in decision making, and the 

possibility that data information leads tosuch and "better" decisions, 

huever, cannot only be the responibility of a rerote sensing program. 

The remote sensing program basically he.lps to Integrate information into 

the existing system. Accordingly, although it can and should have a 

responsibility for "selling" the process to planners and decision-rinkers, 

it Is eshent~illy up to them whether the information is used. "Selling" 

may take the form of training, a nelwletter, pilot projects, or other 

methods, but the form is less important than the purpose. 
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4.0 ARICULTURAL RESOURCE INVENTORY PROJECT (118) 

Tiis section evaluates the progress to date of the ARIP based upon the
 

eight questions outlined in the evaluation team's statement of work.
 

4.1 Impact of Physical Facilities on Project Development
 

(Determine the adequacy of physical facilities (Babar Mahal), the
 
appropriateness of equipment in place and the effectiveness of its use.)
 

Findings and Recommendations: Progress has been made towards the
 

provision of a permanent facility for the NRSC. 
The space available to
 

NKSC will be four times larger than envisioned by the original project
 

paper (four floors as opposed to one). A floor plan for the use of the
 

space was provided to the evaluation team (see Appendix 1) and the proposed
 

use of space appears appropriate to the objective of NRSC. Figures I and 2
 

show the current temporary facility and the Babar Mahal facilities.
 

It is recommended that steps be taken to ensure that the facility
 

is completed in a manner that will permit timely occupancy by NRSC. This
 

should include financial support for the completion of the physical
 

facility if necessary.
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FIGURE 1: 

ExtatIng NRSC 
Factity 

FIGURE 2: 

New Facility
 

for NJRSC 
(one wing) 
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4.2 Equi .nt and Facilities
 

(Determine the adequacy of the facilities and equipment for 
carrying out the work of the center, and make specific recommendations for 
additional facilities and equipment as required.) 

Findings and Recommendations: Facilities for NRSC must be
 

considered both in light of those available to date (inadequate by any 

measure) and those available in the future (nominally available by April 9,
 

1984). By comparison, the new facility at 5abar Mahal will provide a more 

favorable location, more floor space, and an appropriate allocation of 

space. 
While the current leased space may be viewed as a detriment to the
 

project, the new facility will serve to enhance the project and its image 

with HMG.
 

A complete list of equipment was provided by the Project Manager
 

and Project Advisor (See Appendix 2). Figures 3 through 6 show some of the 

equipment now in use at the NRSC. While sone concern was expressed
 

regarding the delivery schedule of equipment, it appears that most of the 

equipment listed in the project paper has been acquired. In fact, 
some
 

equipment not called for in the project 
paper (eg. Apple Computer, 

Geoceiver) has been acquired. Some equipment remains in leased storage 

space in Kathmandu awaiting the completion of the new building (color photo
 

laboratory equipment). Equipment acquired to date is in harmony with the
 

project paper and is sufficient to carry out the mission of NRSC as
 

envisioned in the project paper.
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FIGURE 3: 

Interpretation 
Laboratory,
 
Pocket Stereoscope
 
and Scanning
 
Stereoscoe
 

FIGURE 4: 

Dens i tome ter 

24
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FIGURE 5: 

Apple I I
 
Computer
 

FIGURE 6: 

Black & White 
Enlarger 
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The acquisition of 
additional computing capabilities is an issue
 

mentioned, and deferred, in the original project paper. 
Considerable
 

interest has been expreased by HMG user agencies in the acquisition of a
 

computer based 'eographic Information System" (GIS). A Technical Report
 

on the subject was 
recently completed by ERIM and a subsequent letter which
 

details 
the cost and several add-on options was examined. Experience shows
 

that the usual progression in the acquisition of a remote sensing
 

capability begins with visual interpretation, advances to a digital
 

(computer) analysis capability, and leads 
to a GIS which provides for the
 

digital (computer) integration of additional data for modeling resource
 

parameters and reaching logical resource management decisions. The
 

immediate acquisition of GIS capability, without the option of digital
 

analysis capability (image analysis software) for the analysis of Landsat
 

computer compatable tapes (CCT'S) would appear to i terrupt the usual
 

progression of technology transfer. 
However, the key point is that while a
 

GIS is desirable, the development of proper infrastructure support should
 

come first.
 

Based upon the quantity and variety of map products which were
 

encountered by the evaluation team, there is little doubt that a GIS
 

capability for Nepal would be desirable. 
Concerns about the development of
 

a reliable infrastructure to support such a capability, however, were
 

raised in several interviews. GIS technology, while valuable, must not be
 

Viewed ias 
a panacea for problems involving the integration of map based 

data for the country. In fact, the divergent nature of available map data, 

and its variable accuracy, may cause as many problems an a GIS is designed
 

to solve. This 
isnue should he examined in detail before a conmitment is 

made to procure a computerized GIS. 
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Equipment acquired to date is adequate to meet the objectives of 

NRSC as stated in the project paper. Much of the equipment appears to be 

under-utilized. This is a function of the nature of renote sensing project 

work and the currently inadequate space. It is also a function of the 

level of demand placed upon the NRLSC by HIG users. 

The Geoceiver, an investment of over $71,000, is a specialized
 

piece of equipment whose use was envisioned in the context of geometric
 

rectification of Landsat digital data. A further use was envisioned in
 

support of the World Bank-GTZ image map project. As the later project will
 

be completed with existing 1977 imagery, this justification is not valid.
 

The Geoceiver has considerable potential for Nepal and it should be
 

utilized in conjunction with other needs and agencies in the country
 

(Topographical Survey, for example).
 

The issue of GIS acquisition requires further study and
 

prioritization. One study, with one recommended system. costing from
 

$295,000 to $438,000 (with options) has been made. NRSC and HMG
 

requirements should be evaluated, alternative GIS equipment options and
 

associated costs investigated, and the supportive infrastructure, from
 

reliable power availibility to equipment prventive maintalnence,
 

investigated. Until this is accomplished, no recommendation is made by the
 

evaluation team to move forward on the acquisition of a GIS.
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4.3 	Training Program
 

(Assess the relevancy and impact of the participant training
 
program to date in meeting the staffing needs of the NRSC.)
 

Findings and Recommendations
 

The Project Paper proposed the following participant training
 

program:
 

"The major project training component for RSC personnel will
 

consist of short and long-te-ii Lraining in the U.S. 
 Following is the
 

proposed participant training program:
 

1) One photographic technician to be sent for twelve months of 

training to obtain operational skills for use in the photographic 

laboratory. This training will commence in October 1980. 

2) One photographic assistant to receive three months of training, 

starting July, 1981. 

3) One cartographic assistant to be trained for three months, 

commencing in January, 1981. 

4) One earth scientist to receive two years of Master's Degree 

training starting in January, 1981. 

5) Two earth scientists to receive six months of training each, 

starting In 1981. The training will encompass remote sensing 

techniques to be used in conjunction with their respective 

specializat ion. 

6) One individual to receive six months of managerial training 

starting in January, 1981. This training is provided In order to 

ensure managerial capabIlLLy Important for the success of the 

project. 
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7) One librarian to receive three months of training beginning in 

January, 1981. This training is deemed necessary because the 

planned library is an important adjunct to the RSC and will be 

necessary as a repository for maps and reports. 

d) One senior accountant to be trained for six months starting in 

October, 1980. 

9) One aerial photographer to receive three months of training 

starting in October, 1980. 

All of these participants will become members of the RSC 

permanent staff, with the possible exception of the earth scientists,
 

trained for 6 months each. These individuals may elect return to
 

their home agency once their "project" has been completed or stay on
 

as permanent staff. 
 This staff will assist in development of
 

operational guidelines and manuals for RSC users."
 

To date the following training activities have been conducted or
 

proposed:
 

1) 
 Bhim Bahadur Thapa, Photo-Lab Technician, to Environmental 

Research Institute of Michigan for six months training, September 

1982 - March 1983. 

2) Sally Shahi, Draftsman, to Environmental Research Institute of 

Michigan and Eastern Michigan University for three months of
 

training, August - October 1982. 

3) Jageshwar Jha, Senior Geologist and Krishna Raj Rasukala, Forest 

Officer. to Asiaii Regional Remote Sensing Training Center for 

four months training course, May - August 1983. 
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4) Arjun Gurung, Cartographer, to Environmental Research Institute
 

of Michigan and Motorola (California) for three weeks of training
 

on the "Geoceiver", December 1983.
 

5) Pradip Kumar Mool, Geologist to Laboratory for Applications of 

Remote Sensing for five months of training, March-July 1984. 

6) Kamal Prakash Budathoki, Meteorologist, accepted for four to five 

months training at National Oceanic and Atmospheric
 

Administration facility, Columbia, Missouri, April August,
-


1984.
 

7) 	 Krishna Prasad Pradhan, Agronomist and Kamal Shrestha, Soil 

Scientist, selected for five months training at Michigan State 

University or Purdue University, May - September 1984. 

In addition, Mr. Krishna Bahadur Malla, Project .anager, has participated
 

in a two week seminar in Japan in March 1982; training at the Environmenti
 

Research Institute of Michigan (digital processing of Bagmti Watershed
 

data) in May 1983; and in an ESCAP Workshop in Sri Lanka in November 1983.
 

A separate, but equally important area of training is the in­

country training of 1MG agency personnel. Based upon information and 

attendance rosters provided by NRSC, the following training has occurred: 

1) June 1981, one week seminar for DSCWM personnel, 8 trainees. 

2) September 1981, three week seminar and training by outside 

consultants, 17 trainees. 

3) February March 1982, three weeks in-house NRSC training, 8-

trainees. 

4) November 1982, one week seminar, 10 trainees. 

5) April 1983, one month seminar and training by outside 

consultants, 20 trdinees. 
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6) 	 April 1984 (proposed and scheduled), one month seminar and
 

training by outside consultants.
 

These completed and proposed training activities will have providei
 

over 	 43 man-months of training for 63 11MG personnel from numerous user 

agencies.
 

The participant training program, as set out in the project
 

paper, is two years behind schedule. These delays may be attributed to (1) 

delays in the original starting date of the project and (2) the stated
 

requirement of 1MG agencies to provide training opportunities for personnel 

only after one year of satisfactory job performance. 

Two of the original nine components of the training program which
 

have not been addressed to date, and would benefit the project, are (1)
 

two years of Master's Degree training for an earth scientist and (2) six
 

months of managerial training for one individual.
 

The in-country training effort has been effective in reaching a 

significant number of 11MG personnel and agencies. It is noted, however, 

that in 1982 there was no one month senimar and training program by outside 

consultants. One area which the evaluation team was unable to assess is 

the effectiveness of the in-country training effort. The NkSC may be well 

advised to survey trainees of the seminar and training program to ascertain
 

the application of learned skills to the trainees area of responsibility
 

within his Agency. 
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4.4 Dissemination of Remotely Sensed Data and User Group Capability
 

(Assess the Project's progress In identifying substantive RSC 
projects, disseminating remote sensing information, and developing user­
group capability and make recommenuations with regard to what is needed to
 
meet project goals and purposes.)
 

Findings and Recommendations
 

The National Remote Sensing Center commenced its operation in
 

April 1981 from a temporary base. The Center is constrained both by poor
 

location and inadequacy of physical space. The transfer to a new building
 

being built by UNDP/FAO is 20 months behind the implementation schedule of 

the project due to delay in construction. There has also been some time 

overruns in ,elivery of equipment, although their optimal use remains 

theoretical until the Center moves to the 
new building. Training In the
 

U.S. has been hampered by delays in nominating the trainees by the host 

country. In-country workshops and training programnes have been, however, 

conducted satisfactorily.
 

The first three years (1981-1983) of the Center has been focused
 

on the establishment phase. This process will be complete only when the
 

NRSC has shifted to its new building. Despite these initial problems, the
 

Center has conducted its operation with a core of trained staff and
 

essential tools. 
 The Center has been able to create awareness regarding
 

remote sensing information in corttin areas. The operational aspect of 

the Center way be evaluated on thv baiis of (a) its on-going project%, (b) 

the dissemination of remotely sunsed information and (c) development of 

uber-group capability. 
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It is not clear who determines the substantive projects to be 

conducted by the Center. Although the Advisory Committee is suppose,d to 

guide the affairs of the Center, the minutes of their meetings do not 

include discussions on project plans. The emphasis on natural resources 

survey on the basis of watershed leads one to conjecture that the choice of 

NRSC projects is influenced by the priority perceived by the Center's host 

organizations, e.g., Department of Soil Conservation & Watershed Management 

and 1linistry of Forest and Soil Conservation. The NRSC projects
 

implemented so 
far, and proposed for the fiscal year 1984-1985, do not 

reflect the tnter-sectoral composition of the Advisory Committee. For 

example, despite the project title Agriculture Resource Inventory Project, 

there has been little or no agricultural component in the in-house 

projects. 

The dissemination function of the Center seems to have been 

handicapped by two factors. First, remote sensing technology, particularly
 

satellite imageries, is a sophisticated element for Nepal where even the
 

use of aerial photography is limited to 
a few technical departments.
 

Secondly. the physical establishment of a new institution has 

much engaged the Center's attention And thus provided less scope for wider 

contatct. To-date, only hllt Of it dozen outside agencies have de use of 

the Conter'% technic,il relources. Dissemination of remote sensing 

Informttion rum4on rkod)tNt a mAny potentiel users are unaWr, of the 

rv utmely nei.td dat4 chAractrlitico ,nd Centor's fcili te. It has 

rocontly 4uriehed * quairterly ntwilootter which should be helpful in 

introducing the Center, 416 well a rnwte sentnil usi#, to i wider 

Atidla nee,
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Developing user-group capability seems to be an ambitious
 

proposition for the period when the Center itself 
is in its formation
 

stage. The feeling of most potential user agencies was that there was a
 

lack of personnel trained in remote sensing. Some agencies that have sent
 

individuals to in-country training seminars conducted by NRSC lack
 

necessary equipment for remote sensing exercise* However, it was 

encouraging to note that trained personnel from soe technical departments 

were making use of the Center's facilities. 

The nain objectives and purposes of the project are to enable the 

NASC to receive, process and apply remote sensing information for resource 

planning. The processes involved are interpretation and production. 

diffusion of technology through training and dissemination of results to
 

user agencies. In order to enhance the operational capability for these
 

functions, high priority should he accorded to an early c-,pletion of the 

building and transfer of the Center. NRSC substantive projectq should 

have potentials for application and emphasize resource assessment for 

planning and evaluation purposes. Remote sensing information shiuld be 

made avallable to a wide variety of agencies and the Center newsletter 

should be isued in English and distributed regularly. Facilities for 

training, both withi, 4nd outside the country, should he rmde a.illblv to 

potential ogencies in order to enhance their capability in the use of 

rtmote en ing data. An the success of these functions eeptend larvgely on 

effective linkage%, it Is recummndod that the NRSC be rvloc4tel in direct 

relation to tho central planning agency rillier th4n In it% exitinog ottu 

4s an appvnd4ge to one of th@ department. within a secto)r4l minlatry. 
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4.5 Linkages With Other Remote Sensing Centers 

(Evaluate the progress of the Center towards estblishing working 
linkages with remote sensing organizations and receiving stations in other 
countries and with international agencies.) 

Findings and Recommendations 

The project paper called for the establishment of linkages, 

specifically with the Asian Regional Remote Sensing Training Center at the 

Asian Institute of Technology, Bangkok and with the Indian Landsat 

Receiving Station, Hydrabad. Since the inception of the project, the 

Thailand Landsat Receiving Station has also been established. 

In establishing international linkages, the following activities are 

of note: 

1) Two NRSC staff have participated in training at the ARRSTC at 

AIT.
 

2) Significant quantities of data has been procured from the
 

Hyderabad. India Stntion
 

3) Data has been procured from the Bangkok, Thailand Station
 

4) 
 Personnel from NRSC have visited counterpart institutions in 

India, Thailand, Japan, Bangladesh, Sri Lanka and the United 

States. 

5) Personnel from World Bank, FAO, ESCAP, ARRSTC - AIT, NASA, and 

SPOT Image have visited NRSC in Kathmandu. 

The NISC has developed contacts and working linkages with remote 

sensing organizations and receiving stations in other countries and with 

international organizationq. The existence of the center is known 

Inturnationally. Intez.iational organizations (ESCAP. GTZ. and World Bank 

for example) ar, providing support to the center for the conduct of 

workohops and mapping projects. The 5th Asian Conference on Remote 
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Sensing. to be hosted by NRSC in November 1984, will provide increased 

visibility of the center and it's capabilities within the Asian region, and 

consequently in strengthening these linkages* 

One area of concern has been the effectiveness of data
 

acquisition. The India and Thailand receiving stations do collect Landsat
 

data 	of Nepal, and by virtue of their agreement with the United Stares 

(NASA) are obligated to make the data available. Administrative
 

difficulties in acquisition of the data have required USAID pouch
 

facilities to be utilized in order to expediate the receipt of 
data.
 

Institutional mechanisms must be formulated between HMG-.NRSC, and the India
 

and Thailand governments-receiving stations to ensure timely and
 

unrestricted flow of data.
 

4.6 	 ItG Priority Needs Possibly Met by the Project
 

(Identify priority IMIG needs which may in the future be met, but
 
are not currently being met. by the project.)
 

Findings and Recommendations
 

HiGcNepal has adopted a policy of emphasizing the agriculture
 

sector, conservation of natural resources and development of water
 

resources since the Fifth Plan (1975-1980). The basic principles of the
 

proposed Seventh Plan (1985-1990) reiterates the same policies. Similarly,
 

projects identified ams of national priority for the Seventh Plan include
 

development of pasture and farm systems, forestry management, watershed 

management and Iiydro electricity development. These are areas where
 

remote senbing data can be directly applied.
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There is an obvious divergence between the project title
 

"Agriculture Resource Inventory" aid the work plan of the Center.
 

Presently, there seems an apparent bias to projects that cater to the
 

Center's parent department and ministry. The adoption of watersheds as
 

units of study, though more scientific, does not conform to HMG needs that
 

emphasize administrative units in its decentralization plan. There is less
 

emphasis on the evaluation of land and agricultural resources. Similarly.
 

application of remote sensing technology in crop analysis and geological
 

reconnaissance are only at a preliminary stage.
 

The first W1IG priority is the need for a situation analysis of
 

the existing land use. The future cannot be planned unless the present
 

status is known. The on-going L ad Resources Mapping Project using aerial
 

photography does not cover the country in totality and it emphasizes
 

capability rather than actual use of 
the land. Moreover. the data on the
 

extunt of different types of land use will become outdated by 
the time the
 

analysis is available. 
Satellite imageries are useful for examination of
 

currenc data and can be used for planning purposes at national and regional
 

levels. They are particularly applicable to examine rapidly changing
 

phenomena such as deforestation in the Tarai and spatial analysis of the
 

High Himalaya where other reans of information gathering are not easy or
 

available.
 

Agriculture is inother priority 
area uhere remote sensing
 

technology uhould be applied. 
 Activities under agriculture would include
 

crop monitoring, extent of Irrigation, range land invntory and weather
 

forecasting. Application of 
remote tienuing data in watersthed enagement 

1as4applications both to irtigation atnd hydro-electrcilty development. 

Apart from examination of spatial 0eltMentO at the national level, remote 

sensing information is particularly applicable in regional planning. Nepal
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presently has seven foreign-aided integrated rural development projects 

covering 23 districts and more are being planned. Kemotely sensed data 

should be utilized for formulation and evaluation of 
such area specific
 

programmes. Conservation of natural 
resources has received increasing
 

attention at the policy level. 
 Remote sensing data can provide current
 

information on the extent and pace of envirornmental stress and should be
 

utilized for identifying areas of deforestation, soil erosion and
 

environmental pollution.
 

4.7 Modifications in Project Plans
 

(Recommend modifications, if any are needed, in the project work
 
plans and in activities which may help the project to more completely

realize its objectives.) 

This mid-term evaluation comes nearly 3/4 of the way through the 

project, and as such, it is too lite to recommend major changes in the ARIP 

wotk plan. In fact, the team believes that the original project design was 

fairly sound and recommends instead a change in emphasis rather than a 

modification of the project plan at this time.
 

The general philosophy of the NRSC has been to develop in two
 

phases. The first can be called the establishment phase consisting of
 

creating the Center, procuring equipment, staffing up and training. This 

phase covers three of the four key components outlined in the original
 

project paper (establishing a photographic/cartographic laboratory, 

establishing an image interpretation laboratory, and the conducting of 
a
 

training program). 
 The second phase can be called the operational phase in
 

which remote sensing data is applied to IING/N user agency needs. This 

includes the establishment of a user center, outreach and linkage to user 

agencies, and demonstratton or pilot projects. 
This is the fourth 

component of the project plan. 
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Findings and Recommendations
 

To date, the Center has focused on the establishment phase.
 

Earlier in this report a review of facilities, equipment and training was
 

undertaken. In sum, there is a strong need to move 
into the new physical
 

facility -- delay in availability of the new facility seems to have been
 

the critical problem in completing the establishment of the Center.
 

In addition, it does not seew appropriate at this time to procure 

a computerized GIS. Generally, the Center ought to establish itself 
in the
 

new facility and nore fully utilize its present equipment and capabilities.
 

In addition, training of staft personnel, while coming later in the project
 

than originally planned, has been quite adequate. In sum, the
 

establishment phase of the project should focus on the completion of and 

move to the new facility. 

This move, which is likely to occur in May or June of 1984. will 

require much of the Center's attuntion for a period of two to three months.
 

This does not diminish the necessity for the project to focus more fully on 

the operational phase (component 4 of the original work plan). Despite 

what will be a disrupting physical nove, the NRSC must build stronger 

linkages to user agencies, to establish outreach programs and develop a 

demonstration or pilot project program. This shift in emphasis from the
 

establishment phase to the operational phase is essential 
to the success of
 

the Center. In addition, the team has some general recommwndations
 

regarding other Issues brought ujp during our interviews. including the use
 

of meteorological data and the need for a computerized GIS.
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4.7.1 The 	Operational Phase
 

Component 4 of the Project Plan calls for "the
 

application of remote sensing techniques 
 to specific functions and
 

localities in suPpoCt Of IDINO/N development projects in Nepal." This
 

component 	is essential to the ultimate success of 
the project as without
 

it, the technology and the Center take 
on a disembodied character--the
 

technology becomes separated from its use. 
 In other words, the
 

establishment of the Center becomes an end in itself, 
rather than a means
 

to an end -- that being applications to developuent planning. After
 

completing interviews with a wide range of potential donors and users 
the 

team recommends three areas on which the operational phase should focus: 

1. the 	continued build-up of an effective user Center; 

2. a user awareness and outreach program
 

3. pilot projects.
 

4.7.1.1 	 A User Center
 

The NRSC has already begun the establishment of a
 

user Center and should continue this effort. Ideally, a user should be
 

able to come to the Center and discuss his/her problem with a resource
 

specialist. A catalogue of available data, by 
area and data type, should
 

be readily accessible. It would be even more helpful if a manual browse
 

catalogue were established so that the user could see the different types
 

of data and its quality (including resolution and cloud cover). Finally,
 

the staff of the 11RSC could work with users 
to design an appropriate and 

effective resource analysis 	program. In order to be successful, however,
 

any user 	Center requires a certain amount of decentralization of 

respoosibility. Each resodrce specialist must he able to work directly
 

with uNers is to the design and Implementation of resource analysis 

projects.
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4.7.1.2 	 User Awareness and Outreach
 

To date, the NRSC has conducted several user
 

awareness and outreach activities including its seminar and training
 

programs, the establishment of a newsletter and interviews with user agency
 

personnel. On the basis of the teams interviews with both user and donor
 

agencies, it seems critical that these efforts be redoubled.
 

Unfortunately, many users seemed unaware of the Center's capability or of 

what services and products the Center is capable of providing. The
 

following steps might prove useful in establishing fuller working relations
 

with users:
 

I. 	 A program to discuss one-to-one with user agencies the Center and
 

its capabilities; 

2. A quarterly newsletter with updates on products and services
 

available; 

3. 	 Awareness seminars for high level policy makers and discipline
 

oriented training programs.
 

During the three yenr life of the Center, personal
 

visits by the Director and ex-patriate advisor to user agencies have been 

made. These visits were early on in the project and do not seem to have 

been adequately followed up. It is appropriate, as the Center focuses on 

its operational phase, to conduct another series of personal visits to 

users and donors. This is especially important in that when USAID funding 

terminates in 1985, contact with potential donors will be critical In 

f inding nlew sorces. 

In addition to personal visits, the Center should 

develop and disseminate a quarterly English language newsletter for 

potential users and donors. This newsletter cuuld contain inforidtion on 
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upcoming events, on-going projects and available services and products.
 

Such a newsletter will keep users and donors informed and establish an on­

going means of communication between the Center and user agencies.
 

Finally, the Center should continue its training
 

and seminar series for HMG and donor agency personnel. It is recommended
 

that the seminar be directed at high level decision makers who are in a
 

position to institute the use of remote sensing in a particular agency. In
 

addition, it is essential to continue with discipline oriented training
 

sessions in which a particular type of resource problem is addressed. For
 

instance, a future training program might focus on forest cover mapping and
 

during the course of the training, a useful demonstration project of the
 

application of remote sensing to forestry mapping could be undertaken.
 

This type of training could dovetail with the development of demonstration
 

or pilot projects. 

One final suggestion is that the NRSC might try to 

institute a joint program with the University by establishing a remote 

sensing component within some of the discipline oriented courses being 

taught. Tribhuvan University and several professional colleges offer 

graduate degree programs in various natural and engineering sciences. The 

NRSC could offer to help staff an introductory course in remote sensing or 

offer parts of courses which might benefit from remote sensing 

applications. If students learn about the advantages of remote sensing in 

their academic training, they will take this knowledge with them to 

whatever job in the private or public sector they enter into. 

4.7.1.3 	 Demonstration or Pilot Projects
 

The demonstration/pilot project approach has been
 

demonstrated as a useful manner in which to successfully transfer remote 

sensing technology to user agencies and to incorporate information 
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generated from interpretation of remote sensing data into user agency
 

planning activities. The pilot project approach involves the
 

identification of a particular user need for spatial information which can
 

be developed from remotely sensed data. Once such a need ( preferably a
 

need for information for a particular planning exercise) is identified,
 

then a program is developed by which the members of the user agency work
 

with the NRSC in designing the project, acquiring and analyzing the data
 

and finally putting it into a form suitable for planners and decision
 

makers. As suggested earlier, such a project could be designed to interact
 

with a discipline oriented training program. Such a pilot project might
 

entail the development of a set of land use P.nd land cover maps for an area
 

covered by an upcoming integrated regional development project or the
 

mapping ;.f forest cover for a particular set of districts in order to
 

develop a forest management plan for those districts. 

This approach has the potential to highlight the
 

Center's capabilities. However, the Center must be careful in selecting a
 

project or projects to undertake at this stage of its development. If a
 

project is selected which has a low chance of success, the adverse reaction
 

to failure could be devastating to the Center's reputation. As such, the
 

following criteria should be considered prior to the selection of a pilot
 

project:
 

I. project area must be covered by good quality data -- either 

aerial photography or satellite imagery or both; 

2. the project should be related to a "real" need, or on-going 

planning process.
 

43
 



3, 	 tie project should he of interest to personnel high enough in the 

tM!G so that if the project is successful it will be noticed 

and the products of the project will be used; 

4. 	 cte project should try to link with a donor agency which could 

provide some fundinh for data 	purchase (if necessary) and Lotr 

technical assistance to help with the analysis and with the 

establishaent of linkages between the user agency and the NRSC; 

and 

5. finally, the project must be feasible, in other words, the 

project must be one in which data and analysis are such that the 

information required can in fact be generated with local 

capabilities.
 

The team believes that this type of approach is
 

needed in order to establish linkages and the use of remote sensing data by 

user agencies. In additcion, donor agencies, in combining the roles of 

donor and usur, would not only benefit from better information, but at the 

same time, riley would increase the indigenous capability of mIVC to 

provide resource information. If successful, then, It is possible that the 

pilot project approach could be used not only to meet the end goals of 

creating the NRSC, but also to attract continuing donor support. 

4.7.2 Future Spending 

"ltit tvda has been asked to comment on the commitment of 

remaining grant funds (outside the scope of the current ERIM contract) with 

particular regards to the purchase of a cmputer GIS and the establient 

of a iawtourologicl satellite data r-ctiotion facility. 

With rg-ard to a compoter GIS, section 4.2 spt. Ils out the 

evaluation's rindingi. Ats indicated, thie Center mist, at a minimuw, do a 

more thorough analysis of Intormation sources and nveded outputs, as wll 
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as the different types of computer systems available, prior even to 

considering the purchase of such a systln. In addition, it is felt that 

more complete use of existing equipment should be made prior to 

contemplating the purchase of still more sophisticated facilities. 

Finally, an analysis of the costs of supporting a computer systen should be 

made. The costs of aintenance and training of computer technicians would 

increase the p-irchase cost of such a system considerably. In addition, 

recent discussions with non-USAID U.S. Government personnel have talked 

about the possible addition of a meteorological data reception and
 

processing tactlity. If implementation of a computerized CIS and the 

installation of a meteorological data reception facility were to proceed,
 

purchase should be undertaken together so that the equipment acquired is 

complementary. 

There definitely is a long-term need for meteorological 

satellite data in Nepal in a wide variety of applications. If and when 

there is the thought to proceed, an analysis should be inade of the need for 

weather satellite data and a set of alternative means of meeting those 

needs should be developed. An analysis of alternative system 

configurations, costs and co-it-effectiveneF in meeting actual needs should 

be undertaken. In addition, the team believes that if the purchase of Data 

Collection Platforms were linked to a pilot project of some sort (une 

related to crop yield modelling, flood control, climatology and disaster 

warning, etc). This would provide a context for such a purchase to he 

considered. -e realize the danger of "studying a problem to death" but 

ftevi that In the case of r.teorological data reception and processing 

facilitiea and computer GIS there is a far greater danger of buying 
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equipment 	which vii not be effectively utiltied. As such, careful study 

of various system configurations for meeting the needs for both a GIS and 

for uoteorological data is warranted.
 

The further expenditure of funds should also consider a range of 

other requirements which are of importance to the success of the NRKC. The 

team has undertaken to tentatively prioritize these requirements, and 

believes 	that they are of equal importance to those two areas discussed
 

immediately above. Ttiey include: 

I. completion of the new facility (probably of greatest Importance); 

2. initiation of pilot project approach; 

3. continued purchase of up-to-date Landsat Imagery from Bangkok and
 

Hyderabad remote senling stations and acquisition of up-to-date
 

aerial photography;
 

4. initiation of training for user agency staff; 

5. analysis of Meteorological system needs; 

6. analysis of Computerited G[S purchase; 

7. 	 further training of remote -ienslng staff.
 

Finally. it should be noted that the 
cost# associated with 

the current technical assistance contract between lING and ERIN should be
 

reviewed. hecaufe of the nature of a cont-plus-fixed-fee contract (one in 

which the cust,)mer it billed only for 4ctual coats), initial budget 

estimates have chaoged With changes in equipment purchases, training and 

travel Costs. and unplanned activiti@M wich have arisen. The porposo of a 

cost 4nd fee contract is to 4ccomod4ate such changes. owevr, in an4lysis 

at this time of "costs-to-coiplete" th current techniclal 4"Mtotance 

contract ought to be made ;ind coisidered aimongst the 4bhe priorities. In 

any cnae, theiabove priority list Mwut be i"Un AIs tentative--and Is Meant 

largely as a means for initiating discusion within lIMG and USAID, 
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4.8 	 NKSC-Advisor 1 Committee and Project Location 

(ssess the eftectiveness of the RSC Advisory Committee and other 
mechanisms by which RSC activities are detemined.)
 

Findtns and Recommenda ions
 

In order to guide the affairs of the Canter. the project paper
 

uses 	the terminologies "Advisory Cormtttee" ti 
 the text and "Coordinat'.g 

Committeu" In the organilzation chart. The government decision wvas for an 

Advisory Committee with only a recommendatory role. This Is woll-reflected 

by the terms of reference discussed and ftnaliged by the Committee during 

their 	*vpcod zaoting on 22 Novomber 1963 as iotltws 

1. 	To provide advice and guidance in reconmeneing IOIG policies
 

concerning cooperative research programs on remote sensing:
 

Z. 	To provide advice and guidance In recommending 14G policies for
 

the didsemin4tton of raps and tiatellite Imageri;
 

3, 	To provide addce and guidance in diisaminating knowledge about
 

resote sensing techniques and application, and In organixingt
 

rtmote sensing training courses inNepal;
 

4. 	To provide advice and guidance in preparing a research plan for
 

tho Nepal Remote Sensing Center incooperation with other
 

international centers and agencies; 

$. To help co-ordinatet rte exhanges of information tin rc.ote sensing 

4* well as provide facilities to governmental agencies roquiring 

much 	facilities;
 

6. To periodically review the progroos of the Remote Sensing Center
 

and 

I. To help recoen4 the !ltscesioary l-uipments. facilities and 

program for the RoeRote svning Center." 
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The Advisory Committee meetings have a low frequency that 

averages once a year despite a decision made at the second meeting (1982)
 

to nave it quarterly. The composition has varied widely from time to time 

and the minutes do not distinguish between designated representatives "1.-a­

via invitees or observers. (See Appendix 3) The number of participants
 

variod from 8 to 13. Even more irregular has been the agency and
 

ropresentative attendance. For example, 
 the Department of Agriculture has 

beon repredentrd once by Livestock Section and Agronomy Section at another 

times Department of koads, Planning Commission. Department of Forest 4nd
 

Tribl.uvan Onivertitty represtntatives 4ttended only once. Geology, 

Neteoroloty (including Irrigation and Hydrology) and Agriculture Deparxaent
 

representatives attended two wetingo each. Other than 
 those directly
 

related to 
the .R)iC (MG-OSCU. Hanager-rSC. Advlsor-NtSC, USAID), it to 

aignificant ths ti.e Topoor.-iphi l Sur.ey Branch habt sniown conkittent 

tntereut vc ii rtturrkl;r ittcn ance. Anottior significant feature of the 

Ad.iolry Cu tttee is in titt flu of Individut|s representing desitnatled 

agencite. Apart tro tthe D of USCUM (chlirman), NRSC representative 

(Secretriast). LAIN avib-r and USAID representative, other agency 

roprooentati+es 1s4ve uttnded the meting only once.
 

Such t I.,forrt4l repreientatstion 
 is fully revealed in the proceehings 

of the C retitq.% wttreby the timberm tre uninforied *bout at 

rvaots; onsna *nd tlths tail to "adu iie rog4rding the agtend4. The minutes 

of tle Advibory Cownittiet ttings epe tedly record eases whsere the 

Coamitte ormbera hve 4s4nitted thtiy do nut know iho t the subject. ThIs 

patteris ut c4oult rvpre entation hsl out only hipered propor guidance to 

the NISC°t 4ctivitidet hut hau reutiltel intininAl feed-bork to ihe 

rtpreenidtive dopcrtment*. Thbrulmore. whil the idea of cooperative 

projects w4 gr-ua to in the tnird eoting (5eptvmber 193)). there has 
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been little response from representative departments. There is also a
 

general feeling that NRSC is a component of USCWM within the Forest & Soil
 

Conservation Itinistry. This impression is reinforced by the nature of
 

substantive NRSC projects presently pursued that generally caters to the
 

priority of the parent department and ministry* 

It is premature to conceive of NRSC and its Advisory 

Committee to function as an autonomous unit., But the present location 

within a sectoral ministry has hampered its direct linkage with other 

departments. It is therefore recommended that the Center be located under 

the National Planning Commission as an independant unit similar to the
 

Central Bureau of Statistics and National Computer Center. The linkage of
 

the NRSC with the central planning organization will not only facilitate
 

better interaction with potential user departments, but remote sensing
 

information will be directly utilized for programme formulation and 

evaluation at the national level. 
 The Advisory Committee should be
 

replaced by 
a Co-ordinating Committee composed of either representatives of
 

Ministry planning cells or of departmental heads of user agencies and 

headed by one of the members of the National Planning Commission. The Co­

ordinating Committee should not only recommend but also determine and
 

evaluate the work plan of the center on a regular basis. 
There should also
 

be a distinction between designated representatives and invitees/observers 

at the Co-ordinating Committee meetings. The meeting should be held
 

regularly at quarterly intervals.
 

49
 



5.0 	 ERMOTE 8MSINGs TECENOLOGY TRANSFR AND FUTURE USAID KOLB IN NEPAL 

While not specifically called for in the evaluation, the team has 

taken the liberty of including this section in the hopes of 
contributing to
 

IG/N 	 and USAID understanding of the transfer of remote sensing technology. 

This section consists of two parts; first a discussion of remote sensing 

technology transfer and second a discussion of a possible future USAID
 

roles in remote sensing in Nepal.
 

5.1 	 Remote Sensing and Technology Transfer
 

Remote sensing technology is considered the most advanced
 

technology in which USAID is involved through transfer to developing
 

countries. 
As such, USAID makes little or no pretense that the subject
 

directly relates to poor beneficiaries who are the traditional target of
 

USAID programs. Instead, remote sensing is only one data source among
 

many that feed into information and analysis systems. 
 These systems, in
 

turn, feed into sectoral and then overall development planning activities.
 

While improved data and information can effect decisions which concern
 

large numbers of people, it is very nearly impossible to draw direct
 

linkages between remote sensing and direct benefits to the general
 

population.
 

The perceived "high-tech" nature of 
remote sensing also lends to
 

it a 	prestige factor which may provide motivation for acquiring remote
 

sensing technology which have little nothingor to do with development. 

This should alert both USAID and host governments to the fact that the 

transfer process may be driven more by the technology itself than by the 

need for information for development planning. As such, diffusion of 

information generated by the Interpretation of remotely sensed data may be
 

limited.
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Another impediment to toe application of remote sensing data by
 

user agencies is that due to the perceived high-tech nature of remote
 

sensing, the transfer process 
between USAID and host governments has 

normally be treated in a "topdown" fashion. In other words, it has been
 

assumed that the establishment of remote sensing facilities would generate
 

the user demand needed to justify the creation of the facilities in the
 

first place. Unfortunately, this is rarely the case. 
In general, because
 

the establishment of remote sensing facilities is not integral to users,
 

the adoption and usage of 
remote sensing is not inherent in initial project 

design. The two phase character of USAID remote sensing projects has led 

to an underutilization of the technology by end users. 

It should be clear that the team is very impressed with the
 

overall progress which the NRSC has made over the course of the last three
 

years in spite of problems with facilities, staffing up and lack of
 

lirection from the Advisory Committee. In addition, it seems that
 

the institutional location of the Center has hindered its efforts to
 

develop user linkages. 
 The purpose of reviewing some of the peculiarities
 

of transferring remote sensing technology to developing countries in this
 

report is to encourage the NKSC to focus more fully on user applications,
 

otherwise it will find that it will not accomplish its primary objectives.
 

Steps must be taken in the remaining one and a half years of the project by
 

the NRSC and HMG user agencies to ensure that stronger user linkages are
 

developed. 
The Center has made excellent strides in the establishment 

phase -- now it must focus on the operational phase. 
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5.2 	 Future USAID Role in Remote Sensing in Nepal 

In lieu of the above discussion, USAID, when contemplating its 

future role in remote sensing in Nepal, should consider the following 

points:
 

1. 	 Remote sensing technology should not be considered exclusively as 

"high-tech." While the use of satellites and computers to 

process data is certainly high technology, most of the work going 

on in remote sensing in developing countries involves mapping and 

map 	making techniques which are not high-tech at all.
 

2. 	 In project design, closer attention should be paid to 

assumptions. Within USAID's logical framework, several key
 

assumptions should have been more closely examined. 
These 

involve the selection of HMG/N candidates for training and the 

inferred use of the data by 111G agencies once the data is 

available, and that such data will be automatically assimilated 

into 	project development and planning. These assumptions should
 

have 	been treated as objectives.
 

3. 	 USAID coulu have paid greater attention to the ARIP. (Our review
 

of the implementation schedule in Appendix 4 indicates that
 

several audits and reviews have not been done.) Because the
 

transfer of remote sensing technology is outside of the normal 

purview of USAID projects, there is a tendency for USAID not to 

pursue that objective. This occurs because the projects by size 

do not demand great attention, a factor reinforced by the fact 

that the technology is not well understood. Particularly with a 

host country contract, however, many of the difficulties facing 

the establishment of a remote sensing facility are not technical, 

but 	 are managerial. 
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4. 	 In line with points 2 and 3 above, USAID could provide some
 

management assistance from time 
to time to review and to evaluate
 

the NRSC. It in no way suggests a lack of regard for the
 

scientists involved at the Center to suggest that just as 
they
 

have outside technical assistance, that occasional outside
 

management assistance would also be useful.
 

5. 	 USAID could have played a more effective role in helping the NRSC
 

to establish links to user agencies and donors in Nepal. 
Through
 

its "good offices", USAID might have been able to act more as a
 

facilitator and could still certainly do so.
 

6. 	 Project design can not be technology driven simply because the
 

technology is perceived as "high." 
 USAID should continue with
 

its traditional analysis of backward and forward linkages and the
 

institutional arrangements necessary for their effective
 

functioning.
 

One must ask, however, that given the small size of the project,
 

what Justifies increased USAID attention? The answer is that the potential
 

benefit from improved information for development planning effects
 

developmnent projects of all kinds. The potential benefits from building an
 

information infrastructure are therefore enormous when weighed against the
 

small costs. 
The team believes that Nepal's NRSC has the potential to be
 

extremely useful. 
 However, it may well require a continuing USAID role,
 

albeit at a lower level of funding.
 

An interesting parallel can be drawn there between the current
 

project and the Forest Resources Survey Project of the 1960's. This 

earlier project provided substantial amounts of then high technology 

equipment to the Mintistry of Forestry in order to perform a forest 
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resources survey. However, once the survey was completed, the equipment
 

and the trained manpower was no longer utilized. Today the equipment is
 

literally a dusty relic. The team believes that the NRSC is a long way
 

from this end, but never-the-less, a danger exists that the Center will not 

reach its full potential if USAID does not play a continuing role* This is 

not to say that USAID should be fully responsible for continued funding of 

the 	Center, but USAID should set an example for other donor agencies and 

continue to play an important role in the future of remote sensing in
 

Nepal*
 

What follows are some suggestions as to areas in which continuing
 

USAID support would be useful:
 

1. USAID could provide periodic technical assistance in areas that
 

arise from time to time within the NRSC. Periodic reviews by
 

technical and management personnel could be very useful 
to
 

keeping the NRSC on track;
 

2., 	 USAID has a number of resource related development projects in 

progress or upcoming in Nepal. Both the RCUP project and the RAD 

project (RAPTI-ZONE Project) have spent considerable time putting 

together baseline planning information. A relatively small 

amount of funds could be set aside for technical assistance 

projects to l.rJk 
the Remote Sensing Center tu such projects.
 

USAID projects would gain by planning and implementation on the
 

basis of improved information and at the same time, would serve 

as an example to HMG user agencies and other donors.
 

3. USAII) could facilitate linkages between other donor agencies and 

the NRSC not only by serving as an example to the donor 

cumminity, but also by helping to coordinate the 	wide variety of 
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remote sensing activities in Nepal. In addition, USAID could 

help to make linkages between HNG agencies involved in USAID 

resource related projects and the NRSC. 

4. USAID can continue to facilitate data acquisition from the Indian
 

Landsat Receiving Station. While it would be most desirable for 

HiMG to manage this data acquisition on its own, continued USAID 

assistance in this area will probably be necessary for the 

immediate future.
 

5. USAID could provide low level funding for the purchase of up-to­

date Landsat data from both Thailand and India, as the cost of 

this data is increasing over time. At the same time there will 

be a need for funding of various minor pieces of equipment from 

time to time. These purchases could be part of the projects 

discussed in point 2 above. 

These are just a few of 
the ways in which USAID could continue to
 

contribute to the development of the Remote Sensing Center. The team 

believes that a small, on-going investment in the Center could enable Nepal 

to reap enorrous benefits through improved information for development 

planning and policy making.
 

55
 



6.0 LIST Of PISONS COTACTO 

56 



Goverment andARency Off ICals Net 

EVALUATION TEAM 

HM4G:
 

1.H.M. Sainju, Vice-Chairman
 
National Planning Commission
 

2. 	 U.M. MLalla, Member 
National Planning Commission
 

3. 	 J.L. Maskey, Secretary
 
Ministry of Forest & Soil Conservation
 

4. 	 ,H.D.Joshi, Director-General
 
Department of Soil Conservation & Watershed Management 

5. 	 M. Hiaque
 
Chief, Conservator )f Forest
 

6. 	 i.N. Rana, Director-General
 
Department of Geological Survey & Mines
 

7. 	 Shiva Bahadur Pradhananga, Chief Engineer
 
Department of Roads
 

8. 	 T.N. Pant, Joint-Secretary
 
Ministry of Food & Agriculture, Planning Division
 

9. 	 Devi Prasad Chapagain, Executive Director
 
National Computer Center
 

I0. Uttar Bahadur Shresthd. Deputy
 
Conservator of Forest
 

11. 	 Ek Raj Sharma, Chief
 
Forest Resources Survey
 
Department of Forest
 

12. 	 J.M. Tater, Deputy-Director
 
Department of Geological Survey & Mines
 

13. 	 K.II. Hal la, Project Manager 
National Remote Sensing Center of Nepal
 

14. 	 P.P. O11, Deputy Director General 
Topographical Survey 

57 



15. 	 H.L. Malla, Ifember
 
NISC Advisory Committee
 
Department of Agriculture
 

16. 	 K.D. Bhattarai, Member
 
NRSC Advisory Committee 
Department of Geological Survey & Mines 

17. 	 R.P. Harhatta, Member
 

NRSC Advisory Committee
 
Topographical Survey Unit
 

USA! D-NFPAL: 

18. 	 Dennis Jo Brennan, rirector 

19. 	 Janet C. Ballantyne, Deputy Director
 

20. 	 George E. Lewis, Program Officer
 

21. 	 Jack Huxtable, Project Officer, ARIP and RCUP
 

22. 	 Charles T. [lash, Chief. Agriculture and Resource
 
Conservation Division 

23. Mr. Richard Nishihara, USAID Rapti Zone Project
 

24. Mr. Eugene Phtlhoure, USAID Rapti Zone Project 

BRIM:
 

25. 	 Donald S. Lowe, Vice President
 
Application Division
 

26. 	 Thomas W. Wagner, Project Advisor 
National Remote Sensing Center of Nepal 

DONOR/USER AENCIES: 

27. 	 Toshiyuki Nea. Resident Representative
 
UN Development Program
 

28. 	 George Axinn, Representative
 
FAO
 

58
 



29. 	 Grant Slade, Representative
 
World Bank
 

30. 	 Alfred Frischknecht, Director
 
Swiss Association for Technical Asistance
 

31. 	 Heinz-Peter Spanier
 
German Agency for Technical Co-peration (GTZ)
 

32. 	 Peter Gueller, Regent 
International Centre for Integrated Mountain
 
Development
 

33. 	 Laxman Lal Rajbhandari, Project Manager
 
Resource Conservation & Utilization Project
 

34. 	 Jan Jansonius, Agronomist 
UI-FAU Early Warning Program 

59
 



7.0 BZILIOGRAPHT
 

60 



Agricultural Resource Inventory in Nepal: 
 A Project Appraisal, 
Resources Development Associates, November, 1978, 40 p, plus 
appendices.
 

Agricultural Resources Inventory Project, Contract Between Ills 
MaJesty's Government of Nepal and Environmental Research 
Institute, Michigan. 

Agricultural Resources Inventory Project Proposal, Environmental 
Research Institute, Michigan, Himeo. 

An Assessment of the Geographic Information needs of Nepal, C. Wilson 
and B. McRae, Environmental Research Institute of Michigan, 
February 1984. 

Applications of Sterescopic Landsat Data for Resource Mapping in
 
Nepal, T.W. Wagner and J.K.B. Halls.
 

Attendance rosters, NRSC in-house training, various dates.
 

Environmental Management: 
Disaster Forecasting and Preventative 
Measures, Mr. Thomas Wanger, National Remote Sensing Center, 
Kathmandu, Nepal. 

Existing Organization Chart and Proposed OrganizatLon Chart, Nepal 
Remote Sensing Center, January 1982. 

Financial Status of Annual Workplan for Agriculture Resources 
Inventory Project, (USAID-Assisted), Ministry of Finance, Foreign 
Aid and Coordination Division Undersecretary. 

First Six Month Progress Report, ERIM, August 3, 1981. 

Floor Plans for Remote Sensing Wing, National Conservation Building, 
Babar Mahal, Kathmandu. 

Forest Statistics Iill Rexion, Forest Resources Survey, Department of 
Forests, HiG/Nepal, 1973, No. 21. 

Geooorphic appinx of the Resource Conseriation and Utilization 
Project Areas, Go White, H. Fort and 5iuhnu Shrestha, Ministry of 
Forest and Soil Consvrvation an.I USAID, Nobember 1983. 

Highlights of the Development of the National Remote Sensinj Cente. 

List of Provide.d Services for Utier n , NHSC. 

hanagement Plan for iasuw4JNuwakot District., Forvet Survey and 
Rvauarch Office, I /Neopal, No. 29. 

61
 



Minutes of the Coordination Meetings of the Department of Soil 
Conservation and Watershed Management; March 10, 1982; September 
1U, 1982. 

Minutes of the Monthly Coordination Meeting of HMG/USAID/ERIH: January
13, 1982; February 5, 1982; September 13, 1982; November 26,

1962; January 10, 1983; February 28. 1983; July 12, 1983;
 
September 2, 1983; October 7, 1983.
 

Minutes of 
the National Remote Sensing Center's Advisory Committee;
 
November 22, 1982; September 13, 1983; January 6, 1984.
 

National Planning Commission, Nepal. The Basic Principles of 
the
 
Seventh Plan (1985-1990), Kathmandu, 1984 (In Nepali).
 

National Planning Commission, Nepal. The Sixth Plan (1981-1985).
 
Kathmandu, 1981 (In Nepali).
 

National Planning Commission, Nepal. National Priority Projects for
 
the Seventh Plan. Kathmandu, 1984 (In Nepali).
 

National Remote Sensing Center. Newsletter (English Edition), Vol. 1,
 
No. 1, November 1983; 
Vol. 1, No. 2, January 1984. 

National Remote Sensing Center. P for HMG's 2041-2042 B.S. 
(starting mid-July 1984). February 21, 1984.
 

Natural Resource Evaluation and Mapping Project, PN 77 2147.5 
-

01.105, Tripartite Plan of Operation, German Agency for Technical
 
Cooperation.
 

Natural Resources of Marsyandgi Watershed Study Area, National Remote 
Sensing Center, September 1982, 128 p. 
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APPENDIX 1:
 

RMOTE SENSING WING
 

NATIONAL CONSERVATION BUILDING
 

DABAR HAiAL, KATMANDU
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APPENDIX 2: 

EQUIPMENT LIST
 

NATIONAL ROTZ SENSING CENTER
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00005 

00010 

00015 

00020 

00025 

EQUIPMENT LIST
 

NATIONAL RE2'OTE SENSING CENTER 

0000k 10001 12JUN 81 
00002 10002 22JUN 81 

00003 10003 23JUN 81 

00004 10004 14JUN CI 

10005 25MAY 81 PA026-33334921 

00006 10006 21AUG 81 PA026-72279266 

00007 10007 27MAR 81 
00008 10008 O2SEP 81 

00009 1O001 JUN 81 

10003 22JUN 81 

00011 10011 OISEP 81 

00012 10012 10OCT 81 

00013 10012 12OCT 81 
00014 10014 23OCT 81 

S 

00O06 S 

00017 10017 29OCT 61 


00018 10018 


00019 10019 05DEC 81 


10020 08DEC 81 
0U021 10021 06JAN 82 

00022 10022 15JAN 82 PA026-77845180 

00023 10022 12APR 82 


00024 10023 20APR 82 


10024 13HAY 82 


00026 10026 IOJUN 82 


00027 10027 15AUG 82 


00028 10028 I6AUG 82 

00029 10029 22AUG 82 
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PROJECT CAR (HORIZON) 6605.00
 
CAMERA,2BINOCS, 
2PROJECTORS 
 GOOD 1673.82
 

PHOTO SUPPLIES,
 
BRACKET.IMAGES 
 GOOD 6462.31
 
3AIRCOND,2FILES,
 
PHOTOCOPIER 
 GOOD 8907.05
 
7UMr CAMERAS,
 
STEREOSCOPELENSES 
 16194.00
 
PHOTO/CARTO
 
SUPPLIES,PENS GOOD 3077.09
 
TRANSFORMER 
 455.00
 
ENLARGER STAND,
 
DRYER.R.L-TABLE GOOD 4407.00
 
5CALCULATORS,
 
E-TYPEWTR,SPRS 3901.68
 
2DOC-SttLVE5,8NLAP
 
CASES 
 7312.80
 
PHOTO EQUIP,PAPER,
 
FILTERS GOOD 1450.20
 

N-READER,MIXER,
 
CONT.PRINTER GOOD 2683.87
 
PHOTO EQ. ,SUPPLIES GOOD 1221.00
 
2LEGAL FILES 
 695.75
 

-0­
-0-


PHOTO EQIGNITION,
 
D-PLANIMETER GOOD 2512.97
 
12.5KB GENERATOR,
 
BATTERYPARTS GOOD 9783.00
 

COPY CAMERS.BASE,
 
LENSES,SINK GOOD 6582.21
 
3STEEL SINKS & LEGS GOOD 3118.00
 
ENLARGERRADIUIMETER, 
DIAZO DEV. GOOD 10662.71 

PHOTO EQ,L-TABLES, 
STATIONARY 1325.37
 

BLAZER SPARFS,FIELD
 
EQ., IHAGES GOUD 9972.63
 

2TIKES,IIAND-TOOLS,
 
T-PRINTEPS GOOD 880.16
 
3TIRESPHOT & CATO
 
SUPPLIES 
 GOOD 3932.19
 

CARTO & PHOTO
 
SUPPLIES 
 5623.70
 

APPLE CP,2HONITORS.
 
2PR[NTERS GOOD 5393.00
 
REFLECTING PROJECTOR 
 7275.00
 
REG-FRANE,TANKS,
 
SAVF.TS,PENPTS GOOD 2714.71
 

http:10662.71
http:16194.00


00030 10030 13SEP 82 

00031 10031 03OCT 82 

00032 10031 O7OCT 82 

00033 10031 0O7UCT 82 

00034 10031 07OCT 82 

00035 10032 04NOV 82 

00036 10033 O2FEB 83 P.26-01679005 

00037 10034 I7FEB 83 
00038 10025 20FEB 83 
00039 10036 20FEB 83 
00040 10037 19APR 83 

00041 10039 05JUN 83 

0004.e 10038 05JUN 83 
00043 10039 OUUN 83 

00044 10041 10JUN 83 

00045 10042 26JUN 83 

00046 10043 IOAUG 83 

00047 10044 I)AUG 83 

00048 10045 230CT 83 

00049 10046 07OV 83 

00050 10047 23NOV 83 

00051 S 
00052 10049 05JAN 84 #1618-50109614 


00053 10050 29JAN 84 


2STABILIZERS, 2PHONES, 
BATTERY 282.95 
SPAREPARTS,SOFTWARE GOOD 2235.05 

PRINTING LAIPS & 
FRAME, PUNCH 5695.00 

PRINTING LAMPS & 
FRAE,PUNCH 5695.00 

PRINTING LAMPS 7 
FRAMEPUNC1I 5695.00 

DIAZO PTR, 
DENSITIMETER SPARES 2454.43 

PLANMlTR,TENT, 
16SCREENS,Z-STERO 12518.15 

24 TYPEW.RIBBONS 102.00 
CHEVI-SUBURBAN 15490.00 
C-A-VIEWER,ATTMTS 29650.00 
PHOTO EQ,INTERVALNTR, 
SUPPLIES 2064.80 

IMAGES, WI6M-FI I., 
CASSETTS -0-

SUBURBAN SPARES 3050.24 
PHOTO EQ.& PAPER, 
SOFTWARE,FOLDE GOOD 5734.45 

PHOTO-PROCESSORS, 
ENLARGE R, EASE 81393.92 

HORIZON SPARES, 

LENSES, IMAGES 3471.87 
OZLID PRINTER, 
SUBURBAN PARTS 5001.15 
FIELD EQ.CARTO 
SUPPLIES,BOOKS 9128.03 

PHOTO & OFFICE 
SUPPLIES 2229.66 
STEREOSCP,BATTERIES, 
MINICOURSE 12211.47 
B&W ENLARGERQ-IA:PS, 
CARRIERS 2636.50 

-0-
SAT-GEOCEIVER,ANTENNA, 

SPARES - 26JAN 1984 
 GOOD 71380.00
 
WAXERENLARGER 
LENSES, 10"PAPER 3357.86
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APPENDIX 3:
 

cECIK LIST OF ADVISORY COMMITTEE MEETINGS
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CHECK-LIST OF THE ADVISORY COMMITTEE MEETINGS ATTENDENCE
 

First 	 Second 
? 	 22nd Nov. '82 


1. 	 DSCWM. 1. DG. DSCWM 
(Joshi) 

2. 	Irrigation
 
2. 	 Geology 

3. Hydrology & (Yadav) 

Meteurology 


3. 	 Topogrsphical 
4. Geological Survey 


Survey (Sharma) 


5. 	 Dept. of 4. Agriculture 
Roads (Malla) 

6. 	 Dept. of 5. Manager 
Survey NKSC(alla) 

7. Dept. of 6. ERIM Advisor 

Agriculture (WaEner) 


8. 	 14RSC Manager 7. USAID 
Commission (Huxtable) 

File not 8. Planning 
available at Commissioll 
NRSC. The (Gorkhali) 
departments 
listed above 

are as
 
specified in 

the Project 

Paper.
 

It 	is assumed 
that the NRSC 
Manager was 
present at the 
first meeting. 

Third 
13th Sept. '83 


1. 	 DG. DSCWM 
(Joshi) 

Irrigation 


2. 	Hydrology 

(Adhikary) 

Meteorology
 

3. 	 Topographic 
Survey 
(Oil) 


4. Livestock
 
(Shah) 


5. Livestock
 
(Rajbhandary) 


6. NRSC
 
(Mool) 


7. ERIM Advisor
 
(Wagner) 


8. 	 USAID 
(Regmi) 


Fourth 
6th Jan. '84 


1. DG. DSCWM, 


(Joshi) 

2. 	 Irrigation 
Hydrology 
(Amtya) 
Meteorology 

3. Geology
 
(Bhattarai) 


4. Roads
 
(Poudyal) 


5. Survey Dept.
 
(Shrestha) 


6. 	Topographic
 
Survey (Kark ) 

7. NRSC(Malla) 


8. NRSC(Mool)
 

9. ERIN Advisor 
(Wagner) 


10. USAID
 
(Huxtable) 


11. 	 ITS/TU 
(Rimal) 

12. 	WB/GTZ
 
(Myers) 

13. 	Forest
 
(Tuladhar) 

Number 
In
 

At ten­
dance
 

3 

2
 

2
 

1
 

3 

3 

2
 
3
 

3 

3 

I
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TOFICI O DISCUISION AT THE ADVISORY CONITTER KEETINGS 

Second 	 Third 
 Fourth
 
22nd Nov. '82 	 13th Sept. '83 6th Jan. '84 

1. Terms of keference I. Product Costing I. Asian Conference
 

2. 	 Training Syllabus 2. Cooperative 2. Regional Workshop 
Projects 

3. Reference to 3. 	 Training 3. Training 

Mapping Committee Evaluation 

4. Product Costing 4. 	 SPOT team visit 4. Product Costing 

5. Autonomy of the 5. Newsletter 5. IMG/WB/GTZ Project 
center 

o. Training 
 6. SPOT Satellite
 

7. larsyangdi Report 7. GIS & Mini-Computer 
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APPENDIX 4:
 

RsVIsw OF imLDImNTATION SCHEDULz 
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REVIEW OF DIPLDEENTATION SCHEDULE
 

S. 
No. 

Activities Scheduled 
Date 

Actual 
Date 

Time 
Lapse 

D M Y D M Y D M Y 

1. 

2. 

Project approved by 

USAID/Nepal 

Project Approved by 1i0C/N 

03 08 79 

12-01-79 07 79 

3. USAID/'vepal 
Project 

authorizus 
23 01 79 

4. Agreerivnt negotiated 
and Signed 24 01 80 24 01 80 

5. Conditions Precedent to 
Grant Agreement are 
Satibflted 29 02 80 

6. Project ad,ertiseu 29 02 80 00 07 80 00 04 00 

7. PIO/T Signe.d 29 02 80 

8. RFTP issued 15 03 80 

9. Technical Proposals 
received 30 04 80 22 07 80 08 02 00 

10. Prooiosal evaluation 30 05 80 00 08 80 00 03 00 

11. Selection of Photo­
graphic Ttchnlcaii 
for Tratising 30 05 80 

12. Potential contrictor 
notified 15 Ob 80 00 U9 80 15 02 00 

13. Negtotat .m (contractor-
llMG/14) cor.jwnce 30 06 80 07 12 80 00 05 00 

14. Selection of trelnve 
for rmn.igerial skill 
and cartogriphy 30 06 80 00 0 81 00 !1 00 

15. Comitr4ct c-twuvn JIMG/N
and controctor tilgnud 03 07 80 18 12 80 12 04 00
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So Act ivi t ies Scheduled Act ua 1 Time 

Noe Date Date Lapse 

D M Y D M Y D M Y 

16. Full time advisor arrives 30 08 80 08 02 81 22 05 00 

17. RSC advisory committee 
named 30 09 80 21 12 82 07 02 02 

18. Initial designs for lab. 15 10 80 00 04 81 00 06 00 

19. Order equipment for 
laboratory 15 l 80 00 02 81 00 04 00 

2U. Photographic 
to U.S. 

Technician 

15 10 80 

21. Selection of trainee 
for Earth Science (M.S.) 15 10 80 

22. Establish link with 
Bangkok, India, NASA 15 10 80 00 09 82 00 11 00 

23. Training 
skills 

for Managerial 

01 01 81 

24. Training Cartographic 
Assistant and Librarian 
commence 01 01 81 

25. U.S. training of Earth 
Scientist 01 01 01 

26. Advisor conduct 1st 
Training Program 15 01 81 00 06 81 00 05 00 

27. Design information/ 
disstiination Program 15 01 81 

28. Project place for 
specific problems 

site 
30 01 81 

29. Receive first 
equipment 

Laboratory 
15 03 81 00 06 81 15 02 00 

30. Complete plan% for lot 
Trainiiig Progr, m 30 04 81 00 07 $1 00 03 00 

3I. repartioti 
materil 

of troining 
15 06 81 00 07 81 15 01 00 

74 



S. Activities Scheduled Actual Time 

No. Date Date Lapse 

D M Y D M Y D M Y 

32. Plans for cooperation 
with Bangkok, Ilyderbad, 
NASA and other 30 06 81 

33. Complete 1st Nepal 
Workshop 15 07 81 00 09 81 00 02 00 

34. Selection of 2 Earth 
Science trainees 15 07 81 00 03 83 

35. Selection of Photo. 
Assistant trainee 15 07 81 

36. Feedback on training 
to advisory committee 15 08 81 

37. Advisory Committee 
recommendation on 
training needs 30 08 81 

38. Arrangenients with 
consultants for 
training assistance 30 09 81 00 09 81 

39. U.S. 
2(1) 

training for 
Earth Scientist 30 09 81 00 02 84 00 03 02 

40. Forest Project audit 30 10 81 

41. Training of Photo­
graphic Asisintant 30 10 81 

42. Second Year evaluation 01 12 81 

43. 

44. 

Consul tants assist on 
applic-ation and training 

Second Nepal Workshop 

15 01 

15 03 

82 

81 

00 06 

00 04 

82 

83 

15 04 

00 01 

00 

Ol 

45. Fo..dbtk to Advisoy 
CuMa t tee 30 04 82 00 05 83 00 01 01 

4b* Recomrrua.ng Cion on 
ApplicatLion. Projects
and Training 30 05 82 
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S. Act ivit ies 

No. 

47. 	 New application and
 
up-date commence 


48. 	 Initiate arrangerents
 
with consultants 


49. 	Transfer of Centre to
 
nf-w building 


50. 	 Update specific site 
project analysis 

51. 	 Consultants assist )n
 
applications and 
training 

52. 	 Second Project Audit 


53. 	 3rd round of training
 
and application work 


54. 	 3rd year iccompl ir enLt
 
and mid-term alu ,tiun 


55. 	 Feedback to Ad'isory 
Commlttee 


56. 	 Advisory Commiltte,e 

rvcommndations 

57. 	 New applic,itl nti. .1,id 
up-datv 


58. 	 Training 1n .t , n 
with coglltlnt, 

dPP1Ile.tio & tr4tfl ne1

60. 	 Updattv hpv'iec tIltI 
project prohle-os 

61. 	 4th rtigit o tra ifning 
4nd pplication actl'ifolle 

Scheduled 

Date 


D M Y 

01 06 82 


01 06 82
 

01 07 82 

30 07 82 

01 09 82 

30 10 82 

15 12 82 

30 12 82 

30 01 83
 

30 02 83 

01 03 83 

01 03 83 

IS 05 b3 

30 07 83 

Is 08 $1 


Actual Tine 

Date Lapse 

L MY n nY 

00 05 83 00 11 00 

00 04 84 00 09 01 

00 05 83 00 08 00 

00 04 84 00 04 01 

23 03 84 07 03 01 

00 07 84 00 04 01 

00 01 85 00 08 01 

0 01. 8%S 0 11 n1 

O0 05 85 1() 0| 

00 02 85 00 o) Ol 
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S Activities 

No. 


62. 	 Complete 4th year and
 
evaluation 


63. 	 Third project audit 


64. 	 Feedback to Advisory 
Committee 

65. 	 Ad.isory Committee 
recommendations 

60. 	 New applications 
and update 

67. 	 Training arratigements 
with consultants 

68. 	 Cuabultants assist in
 
last round of
 
application & training 

69. 	 Update specific site 
project problems 

70. 	 Last rouind on 

application and training 

71. 	 4th Project Audit 

72. 	 Final accomplishment 
and evaluatiun 

NorE: Activities 1'sted 

pp. 25-2d. 

Scheduled 

Date 

D M Y 

Act ual 

Date 

I) M Y 

Time 

Lapse 

D fl Y 

30 09 83 

30 10 83 

30 It 83 

30 12 83 

01 01 84 

01 01 84 

15 05 

30 07 

84 

84 

15 08 84 

30 09 84 

30 10 84 

are according to Project Piper 
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ON THE COVER 

A fal se-color composite LandlIst image of central Nepal, collected In Mirch. 1977. vividllv 
portras tit, grvat physical diversity tiat exists withiii this rehit ivOly small c:ountry. 

In thl north (tip)is thle Moulltail Region, part of the IHimialavan Range, ilarkedI eriv sl 
north-south rilges flanking delp, narrow valleys. WVhere the slpells are too stel) for (:oltiva­
tion there is lense forest, pillto abotil 1i.0i feet. 

'l'li! iost lroiilleit feature of Ihliliilands is ti, li 'allly (o back cover). Thiskatlltt ihu 
semi-(:iialhr hasii, covrviiig 2111 square miles, c~ointains the kingdoms tihre largest towns, 
including teillcapitill. Tlhe valle *y% ''he' surrolliiigfloor is 4,000 to 5.000 feet above sia levl. 
hills l)Ivte( it li til, iirthi fromi thl icy winter winds mli oi il ilimost i lil li h from th 
effects of thi snrii "ermonsoins. With ample rainfall and an almost year- round glowing 
seilsoll, tll!e soil is intelsel%, culltivated. 

The Tarai" Region consists mainly ofit arrow ilt of fill, hivial lid betwienllIh, southerly 
Maliabiiaral Lekh nild Siwalik lill is crossedllountirhges and thinldiall border. ThTi'l'ii 
by numierii s stri'amis: (luring I( illlill Illonsooll tilly arrY awa tiis of silt, sand, gravel, 
and h boulders io'll tile oitllillniilis. 

The hles oif tihle ililage convey it fleeling for Il vcg eatiol that covers tiie terrain. Tiie darker 
reds ill mnotliilmis areas aill oil hel dge of the 'laaireprsit fiest. The orangs ill tll, 
Mhilids are micild firest miid agriullure. The bright red in tlh Katlinaidi Vallev lows til, 
whiter wliat trop. 'l'lii, light los ill Ine Tarai ilit bare soillamdstubble, while white in thl 
iolntaiils repwse ts snow. 
Two mlior river sseIs.cinas ib eeli iorlh inl Kilthliiiilald, ( )i lle hlif is ie Trisiili, flowing 

'i1 it westerly direct io; ill lil right is thl Sll Kopi. wlich flows to fill! southeast, 


