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PROJECT AUTHORIZATION

Name of Country: Peru

Yame of Project: Land Use Inventory and
Environmental Planning

Number of Project: 527-0202

1. Pursuant to Section 103 of the Foreign Assistance Act of 1961,

as amended, I hereby authorize the Land Use Inventory and Environ-
mental Planning Project for Peru involving planned obligations of

noc tv exceed $1,000,000 in grant funds over a 3-year period from

1ate uf authorization, subject to the availability of funds in accord-
arce vith the A.I.D. OYB/allotment process, to help in financing
forcizn exchange and local currency costs for the project.

2. The oroject consists of maximizing the efficient use of Peru's
natural resources through the creation of natural resource inventories
and Impreved natural resource planning and allocation.

3. The project Agreement which may be negotiated and executed by

the Officers to whom such authority is delegated in accordance with
A.I.D. regulations and Delegations of Authority shall be subject to

the following essential terms, covenants and major conditionms, together
with such other terms and conditions as A.I.D. may deem appropriate.

4. a. Source and Origin of Goods and Services

Goods "and services, except for ocean shipping and except

as stated in paragraph 4.e. below, financed by A.I.D. under
the project shall have their source and origin in Peru or

in the United States, except as A.I.D. may otherwise agree

in writing. Ocean shipping financed by A.I.D. under the
project shall, except as A.I.D. may otherwise agree in writing,
be financed only on flag vessels of the United States.

b. Conditions Precedent to First Disbursement

Prior to any disbursement, or the issuance of any commitment
documents under the Project Agreement, Peru shall furnish in
form and substance satisfactory to A.I.D.

—

(a) An operational plan'for the life of the Project;

(b) A time~phased plan for the provision of required
counterpart personnel.

(¢) A financial plan which details over the life of the
Project ONERN's contribution to the project.
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c. Condition Precedent to Disbursement for Purchase of
Computer Equipment

Prior to disbursement of funds for the purchase of computer
equipment, or to issuance by A.I.D. of documentation pursuant to which
disbursement will be made, Peru will, except as the parties may other-
wise agree in writing, furnish to A.I.D. in form and substance satis-
factory to A.I.D., an implementation plan for either (i) the construc-
tion and equipping of a building to house the computer equipment and
related equipment or (ii) the refurbishing and equipping of space
available to ONERN to house th: computer equipment and related equipmer

d. Covenants

Peru covenants:

(a) to provide necessary resources after completion of the
project to provide for operation, maintenance and repair
of the equipment procured for or repaired under the Proje

e. The following waiverc to A.I.D. regulations are hereby approve
imagery tapes to be financed by A.I.D. under the project,up to an amoun

not to exceed $10,000, may have their source and origin in countries
included in A.I.D. geographic code 941.

Howard D. Lusk
Acting Director

Clearance:

CON:JDavison ¥ 4P Date: July 10, 1980
ARD:JBO'Donnell ¢ .

DR :LTwentyman ‘Y%
RD :JRosholt .7
PRO:LSmucker ‘'

Drafted:SWhitman



SOURCE AND ORIGIN WAIVER

Under the authority delegated to me pursuant to Delegation

of Authority 99.15, I hereby waive U.S. and Peruvian source,
origin and nationality requirements under the Land Use
Inventory and Environmental Planning Project, Number 527-0202,
to permit the purchase of imagery tapes, up to an amount not to
exceed $10,000, in countries located in AID Geographic Code 94..
The waiver is justified on the basis that the tapes are not
available from countries included in the authorized geographic

code. See HB 1, Supp. B, 5B4b(2).

okt T ‘>/{

oward’D. Lusk
Acting Director
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I. SUMMARY AND RECOMMENDATIONS

B, Recommendations

That a Grant in the amount of $1,000,000 be authorized
to the Goverrment of Peru to be incrementally authorized as
follows:

FY 80 = $200,000
FY 81 = 500,000
FY 82 = 300,000

C. Summary Project Description

The National Office of Evaluation of Natural Resources
(ONERN) is charged with the responsibilities relating to inventory
and evaluation of natural resources, as well as assessment of the
state of the environment and reccmmendations for its protection,
The proposed project will greatly strengthen ONERN's basic
capabilities to carry out timely and accurate resource information
of use to planners and managers in the fields of resource inventory,
envirommantal assessment and environmental protection. The project
will provide ONERN with the capability to carry out nationwide
resource inventories using advanced remote sensing tachnology and
to store and manipulate, for envirommental purposes, rasource data
in a thematic/geographic information system (GIS). The project
consists of an integrated blend of technical assistance, training,
hardware purchases, and acquisition of materials and supplies.
Project duration is three years, Total estimated cost is $1,647,000
of which USAID will provide $1,000,000 and the Government of Peru
will provide $647,000, a counterpart contribution amounting to 39%
of the total estimated cost,

The project consists of three phases, each consisting of
several tasks. Phase I will introduce the concepts of digital
processing of Landsat data, thematic mapping, and manual geo=based
information systems. In order to build a truly operational
capability, sets of thematic map overlays will be prepared for 6 test
sites. Each test site will be defined as that area bounded by six
30' x 30' cuadrangle sheets, Mapping scale will be 1:100,000 to
conform with Peruvian mapping standards. Approximately 10 theme
maps, including a Landsat derived land cover map, will be prepared
for each quadrangle,

Phase II will consist of establishment of a computer-
assastad Geographic Information System (GIS). Into this GIS will
be placed all of the mapped data of Phase I plus extensive other
data available from ONERN and various other mapping agencies. The
GIS will be designed to not only store and retrieve data, but to
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efficiently manipulate the various themes contained therein and
produce custamized map products at any scale.

Phase III is an envirommental demonstration and training
phase. A national profile of envirommental conditions, hazards,
laws, and programs will be produced., Training courses, in environ-
mental assessment methodologies, will be presented, from the
technical point of view, to envirommental scientists, and from the
managerials point of view, to environmental program administrators.
In addition, a series of nine envirammental demonstrations and
training programs will be conducted., These will demonstrate
potential applications of the data and systems of Phases I and II.

D, Summary Findings

The Project Committee has found the Project to be
administratively, technically, socially, economically and financially
feasible and consistent with the developrment objectives of the GOP
and those objectives set forth in USAID's CDSS document. These
overall Project analyses are found in Section III of the Project
Paper,

E., Summary Financial 2lan

ONERN = Land Use Inventory and Envrionmental Planning
Summary Financial Plan
(Thousands of U.S. Dollars)

A, I, D, GOP Total Percentage
rX Ic IC

Natural Resource Inventory

and Information System 386.,0 103.8 334,0 823,8 50

Design and Implementation of

Geographic Information System 205,0 3.0 37.2 245,2 15

Envirommental Planning, Assess=
ment and Demonstrations 292.0 9
883.,0 1ll6.

5 276,5 578.0 35
3 647.,7 1'647.0 100%

61% 39% 100%
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F. USAID/Paru Project Development Committaee

l. USAID staff

Edward L. Kadunc Capital Development Division

Caesar Espino Capital Development Division

Jack D. Rosholt Regional Development Division

Janet C. Ballantyne Office of Health, Education and
Nutrition

Edilberto Alarctbn Engineering Division

John R. Davison Controller

Leae A. Twentyman Office of Development Resources

George A. Wachtenheim Capital Development Division

Stephen V. whitman Regional Legal Advisor

2. Contract Technical Assistance

Resources Development Acssociates

Robert W. Campbell
Steven A. Sader
Richard A. Ellefsen

II. PROJECT DESCRIPTION

A, Background

1. Country Setting

Peru's total land area of 1,285,216 Km? is divided by the
Andes mountains into three distinct regions, with extreme contrasts in
topograprhy and climate. Between the ocean and the Andes is a narrow
strip covering 1l1% of the country (the Costa). It is composed of arid,
flat plains and sand dunes below 300 meters and of equally dry, severely
eroded foothills up to 2,000 meters. There is little rain in this re-
gion despite the fact it is cluodad from April to Dacember with high
humidity. The Andean Highlands (the Sierra) covers 26% of the country
and consists of steep mountain slopes and rolling plateaus above 2,000
meters. The climate of the sierra varies widely during the year, de-
pending on the altitudes. East of the Andes are vast, tropical low-
lands covering the remaining 63% of the country (the Selva). This
region is sub-divided intc the Ceja de Selva, which consists of alterna-
ting hills and valleys along the eastern Andean slopes, and the Selva
Baja (below 700 meters), a very hot and humid plain covered by dense
vagetation - mostly tropical rain forest-known as the amazon Basin.

Geographically speaking, Peru has a fourth region (the
Litoral), which is a deep ocean trench channeling antartic currents
along the coast, creating the cool arid climate of the costa.



The ocean currents, the rugged topography and extremas
climatic features have provided Peru with a wide variety of life zones
and a varied natural resource base. The most important resource is
the metalic mineral deposits found throughout the Sierra and Coastal
regions, giving Peru a very large Proven reserve of copper, lead, zinc,
silver and iron. The second natural resource asset is the Humboldt
current, which is an ocean stream of cold water moving up the coast
from the Antartic. It provides Peru with one of the richest fishing
rasources in the world. Other important assets are the land based
renewable resources of water, timber and, to a lesser extent, soils.

In contrast to mining and fishing, the utilization of the
country's renewable resources is extremely limited. The bulk of Peru's
water resources are located in the vast selva region, far from the
sierra and costa population centers. Tha same applies to the timber
resources. Commercial exploitation of the selva forest is limited by
transportation costs to the most valuable species. Soils adaptable to
agriculture area are scattered throughout the country, mostly along
narrow river valleys in the andean foothills. Tt is estimated that
soils suitable for intensive cropping cover less than 3% of the land
area, and the majority are already under cultivation.

2. Rationrle

Mining and fishing will continue to be Peru's most import-
ant resource assets. However, they are not sufficient to provide the
employment and income needs of the country's 16 million people, and
particularly the rural population scattered throughout tha sierra and
ceja de selva. Moreover, minerals are a non-renewable resource and
Peru will be faced with enommous investment costs in order to exploit
those mineral deposits in the more isolated araas of tha country. Fish-
ing also has limited expansion possibilities due to the dangers of over-
exploitation of the basic breeding stock. Consequently, Peru's future
is becoming more dependent upon the develogment and proper utilization
of its renewable resource base.

Unfortunately, the develogment of the country's soils,
water and timber resources is beset by a series of Problems. The rugged
topography makes transportation and communication extremely difficult
and costly betwaen regions, and, with the exception of the costa, within
the regions themselves. Roads in the sierra and selva are scarce and
rudimentary, and there is no all-weather road connecting the selva to
the sierra and costa. This leavas many sierra and selva areas with
valuable resource assets isolated from potential market and export
centars.

Of greater concern to the country's future, howevaer, is
the environmental problems being created by the unplanned and uncon-
trolled utilization of these -esourcas. Soil erosion, deforestation,
desertification and water pollution are increasing at alamming rates.
Both the costa and sierra have been deforested for agriculture and
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grazing purmoses, resulting in considerable loss of the very limited
soils raesources in those regions. Tha problem is becaming more savere
in the ceja de salva, where slash and burn subsistznce farning on seep
slopes is rapidly destroying the region's timber and soil resources,
while polluting the rivers with excessive sedimentation £rom ground
water run-off. In addition, water pollution is already 4 major health
and envirommental hazard in the sierra and costa, with tnprocessed
urban effluents, mine tailings and industrial wasters being dumped
into streams and rivers.

In summary, as the Peruvian population increases, even
greater pressures will be placed on the exploitation of the country's
renewabla resources. It is imperative that this be done in a rational
basis in order to preserve the delicate balance of the native fauna
and flora. Mistakes are costly. Eroded soils and destroyed timber
spacies cannot be replaced: areas given to desertification cannot be
recuperated; and species of native fauna and flora are disappearing,
never to be recovered. Thus, resource ‘evelopment and utilization must
be undertaken with careful planning. Moreover, assessments of environ~
mental conditions must be taken into consideration in order to minimize
the destruction that accompanies man's development efforts.

3. Problem

The lack of detailed and up-to-date information on the
status of resource exploitation and current land use practices is
seriously retarding the adoption of sound land use planning and resource
management in Peru. The problem stems partly from widely dispersed re-
sponsibilities among govermment institutions. Various offices of the
Ministry of Agriculture and Food bear the responsibility for water,
forest and soil resources; the control of water and air pollution pro-
blems is the responsibility of the Ministry of Health; and the Oficina
Nacional de Evaluacidn de Recursos Naturales (ONERN) is charged with a
multitude of responsibilities relating to inventory and avaluation of
natural resources as well as assessment of the state of the environ-
ment and recommendations for its protection. Moreover, the implementa-
tion of government programs in these areas have been severely hampered
by the country's econcmic problems during the past 15 years.

The basic problem however, stems from ONERN's inability
to respond to the country's development needs on a timely basis. 1In
order to avoid the mistakes that have been made in the past, ONERN is
attempting to monitor the national development of renewable and non-
renewable raesources and to evaluate envirommental consequences of devalop-
ment activities using traditional ground mapping methods. Such methods
are prohibitively time-consuming and expensive. Given the existing con-
straints of time, budget, and trained manpower, introduction of a new
technology is the only feasible method to provide the urgently needed
detailed and up-to-date information concerning the current use of the
country's resocurces and the status of the environment.
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Recently developzd techniques of remote sensing can pro-
vide an effective alternatiwve. Such techn! ques have gained world-widae
recognition as an efficient method to provide earth resources informa-
tion using satellite imageny that is often not feasible technically cr
aconomically to obtain using conventional ground methods. Remote sens-
ing is neither a panacea for all resource information needs nor is it
capable of totally replacing ground data collection methods, but it is
a potentially valuable tool when used in properly designed natural re-
source programs, such as the one proposed by this grant funded Project.

B. Project Description

l. Goal and Purpose

The goal of the Project is to improve the economic and
social well being of the Peruvian population by increasing the rational
utilization of natural resources and by enhanced environmental planning.

The purpose of the Project is to:

(a) Provide assistance to ONERN in the identification of
natural resources and determination of land use capabilities in the bigh
jungle and sierra areas; and,

(b) Upgrade OMERN's capability for envirommental plan~-
ning, including environmental assessments, environmental protection
plans and general policies on natural resource conServation.

Under the first component, A.I.D. financing will focus
on strengthening ONERN's institutional capacity to carry out natural
resource studies and evaluations, and to store, up-date and process
the resulting information in a more efficient manner. The studies and
evaluations will include a systematic reconnaissance of the sierra and
high jungle regions that have not been covered by previous studies, and
semi-detailed and detailed studies in selected zones where baseline
studies already exist, particularly of the high jungle. The treatment
of the resou -ce information will include the design and implementation
of bou: a thematic map overlay system and a computer-assisted graphic
system, using the same geographic coordinate base.

The second conponent will include assistance to streng-
then ONERN's institutinsnal capability to use the source infommation to
perfomm enviromrental impact assessments for major types of capital
projects such as a mining, forestry, fishing, power, transportation,
etc. As a result, ONERN will have a trained core staff of technicians
capable of performing these assessments, as well as the capability to
transfer envirommental assessment methodologies to other government or
private institutions responsible for project development and implemen-
tation.

In order to carryout the activities within these two com-
ponents, the Project has been operationally divided into three phases,



which in turn have baen sub-divided into a series of tasks and sub-
tasks. This provides a better means to define the Project inputs and
their required timing. It also allows ONERN to establish a more effact-
ive organizational management of the widely varied activities through-
cut the 3-year period of the Project.

Project activities under the first phase will include (i)
the procurement of aerial photography and other remote sensing products;
(ii) field inspection for specific resource identification; (iii) the
formulation of policy for the develcpment and utilization of the resources
in the case of semi-daetailed and detailed studies; and (iv) the detection
of potential development zones in the case of reconnaissance type studies.

Phase two activities will include: (i) the preparation of
base maps on a standardized geographic data base; (ii) the preparation
of thematic maps (soils, land use, etc.) on transparent overlays to the
base maps; and (iii) the design and implementation of a computerized
Geographic Information Systems (GIS) using the same map base. The pur-
pose of the manual (thematic maps) and ccmputerized GIS is to improve
user ~gency access to resource data and provide a more efficient means
for analysing the data. However, a prerequisite to entering the resource
data into the computer is the data conformity to geographic coordinates
on a standard map projection. Thus, the preparation of resource over-
lays at standard topographic map scales will facilitate the integration
of the data into the computerized Geographic Information System (GIS) to
be developed by the project.

The third phase will concentrate on training activities
to prepare ONERN technicians in the preparation of environmental impact
studies for proposed development projects, and in the development of
envirommental protection and renewable resource preservation programs.
Training will also be given to other GOP agency personnel in various
techniques for using ONERN's resource information system in environ-
mental assessment and planning for specific development projects, in:lud-
ing the identification of potential envirommental problems or hazards.

2. End of Project Status

By the end of the Project, the following conditions should
exist indicating achievement of the Project purpose:

a., Utilization by ONERN of color infrared photography
satellite imagery and other improved technologies for detailed identifi-
cation and mapping of natural resources.

b. Implementation of a thematic mapping system for re-
source and environmental assessment;

c. Development of the capability to carry out digital
processing of Landsat data to produce land cover maps and for general
resource research;
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d. Enhancement of the already well-astablished capabili-
ties of ONERN's cartographic section;

e@. Development of the capability and the awareness of
the utiiity of a nationwide computer-assisted G1S;

f. Utilization of the data and systems by potential
sectoral users, who will be trained in thei: applications for environ-
meatal and natural resource assessment;

g. Existance of the capability within ONZRN to utilize
the methodologies of environmental impact assessment; and

h. The existance of an institutional and technical caga=-
bility to greatly enhance the accessibility of this much-needed data
to potential users.

3. Project Inputs

The inputs for the Project consist of training, technical
assistance, supplies and makterials, equipment and hardware and the
limited subsidy of local professional and technical Personnel.

The Project purpose will be accomplished through the follow-
ing inputs: (i) the procurement of aerial photography and other remote
sensing products; (ii) field inspection for specific resource identifi-
cation; (iii) the preparation of base maps and special thematic maps
(soils, land use, etc.); (iv) the formulation of policy for the develop-
ment and utilization of the resources in the case of detailed studies;
and (v) the detection of potential development zones in tha case of
baseline studies.

Grant funded technical assistance will inaclude long and
short-term U.S. experts in the applications of remote sensing techniques.
These experts will participate in the training of ONERN personnel during
the implementation of the resources inventories, selection of pilot areas
and undertaking of the detailed line studies. The pilot projects for
the Natural Resource Evaluations will include up to six of the follow-
ing areas: Pichis-PalcazQ, Junin -Pachitea, Sun Miguel-Apurimac, Accmayo,
Tambo-Urubamba, Abancay and Cajamarca. These areas are located in the
sierra region and comprise an approximate total area of 600,000 hectares,
and the high jungle with an approximate total area of 100,000 hectares.
Baseline studies have already been made in both zonas which have been
identified as priority development areas in view of their resource po-
tential. In addition funding will be provided to conduct regional re-
connaissance surveys using existing infommation combined with satellite
imagery to produce resource maps at 1:250,000 scale of the high jungle
and sierra regions.

A portion of the Grant funds will be used in the procure-
ment of some equipment units to complement and improve ONERN's avail-
able equipment. This will include optical image transfer instruments,



a multispectral camera, and camplementary equipment for manual and
digital interpretation of imagery products.

4. Project Outputs

The major output of the Project will be the enhanced
capablilities of ONERN to effectively provide informmation to Peruvian
user agencies in the fields of natural vesource inventory, information
storare and processing applications of new technology to rasource
analysis and envirormental assessment and planning. This will be ac-
camplished through the production of: 1) soil surveys, water surveys,
land use, vegetation and similar natural resource surveys; and 2) envi-
ronmental assessment, envirommental protection plans and the prepara-
tion of general policies on natural rasource conservation.

5. Project Design

The proposed Project is directed primarily toward build-
ing the capabilities of ONERN to effaectively provide information to
Peruvian user agencies in the fields of natural resource inventory,
information storage and processing, applications of new technology to
resource analysis and environmental assessment and envirommental plan-
ning. The Project will have a duration of three years during which
time it will support this institution--building goal by provision of
technical assistance; acquisition of hardware and sugplies, training
of personnel and support of local professional and technical labor.

The Project has been divided into three Phases. PFhase I
covers upgrading of capabilities in natvral resource inventory and re-
source information systems. Phase II includes design and implementa-
tion of a computer-assisted geographic information system (GIS). Phase
III will provide training in envirommental assessment and planning
methcdologies and demonstrations in the applications of resource data
and information systems to envirormental assessment. Each of the three
Phases is divided into a series of Tasks. Serial presentation of Phase
and Task descriptions in Annex II, Exbibit I does not necessarily imply
that their conduct is serial. Many will run on a parallel or concurrent
schedule. Section IV.A. discusses the targeted Project schedule and a
brief description of the various inputs necessary for completion. These
include technical assistance, training, GOP support, hardware and
materials and supplies. For purposes of this paper, the following defi-
nition will apply to these inputs:

- Taechnical assistance includas the use of technical
specialists in various fields to develop and demonstrate technological
procedures, to design and install hardware and to conduct short-temm
training, commonly on-the-job training, in conjunction with their tech~
nical duties.

- Training includes provision of educational services
as the prime function.
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- GOP support is the cash and in~kind contributions by
ONERN, including the labor effort by local Peruvian Professionals and
technicians, whether under diraect hire or ‘mder sub-contract, to r~om=-
plate the tasks.

- Hardware includes purchase of non-expendable items of
hardware necessary for cumpletion of the task and for future institu-
tion-building.

- Materials and supplies include all expendable items
necessary for completion of tha task. A detailed description of these
components to be provided under the Project are to be found in Annex
II, Exhibits C - E.

a. Phase I -~ Natural Resource Inventory and Information

sttem

Phase I will consist of seven tasks extending over
the entire Project period. The Tasks consist of data collection, tbomati
mapping, test sites, selection, data sources, land cover mapping, carto-
graphy, map production and establishment of user assistance facility.

Digital processing of Landsat data, combined with
verification from photo-interpretation and ground field studies, can
Froduce maps of land cover. Ccmbined with other ancillary data or
themes, a thematic mapping system may be developed. This Project will
develop che procedures ard capabilities to produce such a system.

(1) Thematic Mapping

In only a few years of operation, ONERN has pro-

duced a large number of natural resource maps of Peru. Cammon map themes
include: soils, geology, hydrology and drainage, minerals, climate and
life zones, political and administrative (department) units, vegetation
types and potential land use. Most of the resource data has been gengra-
lized for the entire country and displayed on small scale maps (1:500,000)
Larger scale maps have been compiled for specific project areas, mostly
within the costal and sierra regions. Maps scales for specific project
areas range from 1:250,000 to 1l:25,000 depending on the size of the pro-
ject area, the project cbjectives, the resource theme of interest, and
the scale of remote sensing data used as the primary information source.
Project boundaries often conform to natural boundaries such as water-
sheds, or river and valley systems.

Although the map data is of good quality, the
major problem arises in the utilization of more than one map theme for
resource analysis. Natural resource analysis often requires the compa-
rison or integration of various map themes to provide a more comprehen-
sive description of the envirommental conditions of the study area.
This type of integrated resource analysis is difficult to perform when
resource themes are displayed at different scales on separate paper map
sheets.



1l.

The project proposes to prepare a standardized
gaeographic data base by campiling ONERN's existing and new map data at
topographic map scales of 1:100,000. Preparation of thematic maps on
transparent (acetate) overlays will provide an improved means of extract-
ing resoucce informmation to be used for preparing policy and development
plans.

Other goverrmment agencies who commonly produce
resource maps (Ministry of Agriculture and Food) will be encouraged to
adopt the topographic map scales, whare practical. The contribution of
other goverament agencies would not necessarily inhibit their traditional
data gethering methods or autonomy for stewardship or protect under PFeru-
vian law. Each agencies contribution will be to simply supply pertainent
map data to OMERN, as the data becomes available. ONERN will rescale and
reproduce the data, if necessary, to conform to the topographic map scales.

The preparation of resource data at topographic
map scales will facilitate the integration of the data into the computer-
ized Geographic Information System (GIS) proposed for the project. A
prerequisite to entering the resource data into the camputer is the data
conformity to geographic coordinates on a standard map projection. The
burpose of the manual (thematic maps} and computerized GIS is to improve
user agency access to resource data and provide a more efficient means
for analyzing the data. Non-standarized and dispersed map sources do
not lend themselves well to comparison of locational and spatial features
from one map to another.

(2) Test Sites

Eventually, the natural resource information
system designed in this project will be implemented on a nationwide
basis. However, prior to its operational acceptance by Peruvian resource
and enviromnmental managers, it must be designed and demonstrated on a
smaller scale. The project will develop efficient operational technigques
which will be applicable to nationwide implementation and demonstxz.ite
techniques to the appropriate Peruvian re¢source of environmental agencies.
In order to do so, a series of test sites will be chosen. Cver each test
site, all of the procedures of the inventory system will be tested. The
format of the information system theme maps will follow the standard
1:100,000 scale quadrangles (30' x 30') aestablished by the IG¥. Each
quad covers an area of approximately 55 Km x 55 Km or 3,025 Km2. Each
test site has been chosen to cover six complete and contiguous quad _
sheaets. Thus, the area of each test site will approximate 18,000 Km¢.
aAnnex IT, Exhibit J contains a discussion of the election of these sites.

Intensive discussions with GOP resource managers
and with USAID persoonel resulted in selection of 12 candidate test sites
for the project. Budget limitations have raestricted the final choice to
up to six taest sites chosen from among the following: Pichis-Palcaz(,
Junin-Pachitea, San Miguel-Apurimac, Acomayo, Tambo-Urubamba, Cajamarca
and Abancay. Annex II Exhibit I contains a map of locating these areas.
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Multiple test sites are required for several
reasons. Although the new techniques could indeed be demonstrated on
only a single site, it is necessary to develop operational procedures
which will be applicable to a future high volume Program covering the
entire covntry. Thus, several such sites, in total covering an appre-
ciable area, must be used. In addition, multiple sites are required
in order to provide a representative example of the terrain types and
envirommental conditions of a country as large as Peru. Finally, it
dust be stressed that eventual success of a program of this type is a
function of institutional acceptance of the techniques as much as or
even more than the actual technical success of the brogram. One must
be able to cover sufficient areas to build up interest in and generate
demand within the various potential user agencies. Each such user
agency will obvious have his own priorities regarding geographic areas
of interest. Up to six test sites distributed over a large part of
the country will satisfy these requirements.

Both the geography and activities of the areas
encompassed by these six test sites are varied. Geography ranges from
the high sierra to the highland selva or jungle. Elevations in the
sierra may raﬂEe from 3,000 to 6,000 meters. Topography may be rugged
and steep, although much of the area is also part of the high plains or
altiplano. At high elevations, with the thin air and very high diurnal
temperature variation, vegetation cover is limited to grass and spares
scrub brush. Few trees are evident, except perhaps along certain water-
courses or in protected valleys. The major activities in the sierra
are grazing and mining.

The high saelva possesses an entiraly different
environment. At elevations of 1,000 to 3,000 maters, the temperatures
are warmer, diurnal temperature variations is much less, and precipita-
tion and humidity are very high. This promotes heavy vegetative cover,
ranging fram coniferous varieties to tropical broadleaf forest. Slopes
are commonly very steep, sometimes exceeding 45°, Between the mountains
of the high selva are numerocus fertile and rather broad valleys. These
valleys have a high potential for agriculture, both Perennial and annual.
Development has occurred where roads have penetrated. Transportation
links to the larger population centers allow daily movement of both
produca and meat.

Many of the slopes of the high selva have been
seriously deforested. Usually, the trens are cut, burned on site, and
the area prepared as a very marginal grazing site. In some areas, crops
are grown on slopes approaching 30° - 40°. Such activity posses an
active threat of uncontrolled erosion, landslides, loss of topseil, and
stream pollution.

The Junin test site covers much of the area of
the Department of Junin. This Department is the location of a recent
USAID project. It is entitled the "Integrated Regional Development
Project" and runs from 1979 through 1984. Information gathered under
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this project will be useful in ard complementary to the Natural Resource
Invantory Project and vice versa. USAID/Peru's next priority area for a
major project will be the Pichis-Palcaz@-Pachitea area. It will be the
site of an integrated rural development project running from 1981-1986.
This area, likewise, will profit from the overlop of these two projects.
The remaining taest sites have been requested by ONERN. Land cover in-
formation is lacking in these areas and there is interest in these

erens for future development.

(3) Data Sources

The inventory of natural resources and genera-
tion of a manual information system will require both the acquisition
of new data and the compilation and collaection of previously mapped
data. Major new data sources will be Landsat Multispectral Scanner
(MSS) imagery and color infrared aerial photography. Ancillary data
will include maps and reports of soils, water, geologic, topographic,
climatological and other information.

(a) Landsat MSS Data

Landsat multispectral imagery will be the
case data source for the new land cover/land air wapping effort. Be-
cause of its large area coverage (a 25,000 Xm2/image) and its high
frequency of potential coverage (once every 9 days with a combination
of Landsats 2 + 3), Landsat offers the only economically feasible means
of providing regional reconnaissance level land-cover data for a nation-
wide effort.

(b) Aerial Photography

Accurate classification of Landsat datas
will require a multistage sampling procedure. The three states required
are satellite data, aircraft data, and ground data. Aarial photography
must be obtained to calibrate the classifica’:ion of the Landsat data
and to estimate and verify the final accuracy of that classification.
For determination of vegetative land cover from relatively high alti-
tudes, it has been repeatedly shown that false color infrared (CIR)
photography can provide a greater level of information than other film
types. For detailed mapping and quantitative evaluation of vegetation
at low altitudes, natural color aerial photography is preferable, largely
because it does not exclude detail shadow areas, an unfortunate feature
of CIR film. For selacted subsets of each test area, photo-interpreta-
tion will provide a detailed classification of land cover according to
a predetermmined classification scheme (see Annex III page 32). The
desired scale of the CIR photography for this task is 1:50,000, Aerial
photo missions, conducted by SAN, will attempt to gather nearly full
coverage (at least 80%) of each test site utilizing CIR aerial f£ilm.
Since cloud coverage may be a hindrance at times, such partial coverage
will be acceptable. Insistence on full coverage (the additional 20%)
micht begin a doubling of effort and thus costs. The film obtained
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during these missions will then be processed by SAN. Final products
required will be color transparencies. (Note: It may be necessary
to process the CIR film in the U.S.)

(c) Ancillary Data

In order to be useful, a thematic informa-
tion system must contain a variety of themes of data. The ma.jor new
information obtaired during the proposed project will be up-to-date
land cover information from Landsat. Thematic data from other sources
will be required to form the base of the information system. These
other sources may include previously published maps, reports, and
tabular data compiled by a multitude of various, Peruvian resource
agencies. Decisions must be made regarding the priority of themes of
interest. In some cases, several specific themes may be generated
from a single previous data source. For example, the themes of slope
class, drainage, hypsometry, and watershed delineations may all be
derived from a standard topographic map. For all priority themes, an
effort must be made to collect the most relevant and available data.
One must attempt teo find data having a level of generalization applic-
able to 1:100,000 scale mapping. For instance, a cadastral map of
Lima at a scale of 1:2,000 would contain details much to small to be
used in a 1:100,000 scals format. As a base for mapring, the standard
quadrangles must be obtained. In areas not covered by such mapping,
SIAR imagery at 1:100,000 scale can be mosaiced into this format.

(4) Land Cover Mapping

The basic task of land cover mapping will be
performed by digital classification of Landsat data supported by veri-
fication through aerial photo-interpretation and ground field checks.
Prior to actual mapping, a standard land cover/land use classification
scheme must be agreed upon. An acceptable scheme to be implemented
under the project has been developed by RDA and is contained as Annex
III of this paper. The final output products generated will include
maps at any scale (1:100,000 for the proposed project) in b/w or color
indicating or all cover classes, or tabular statistics. Tabular sta-
tistics may include percentage of area covered by each cover type.

(5) Cartography

To complete the preparation of the final thematic
product, all theme data, including the Landsat derived land cover maps,
must be formatted to a common scale (1:100,000) and registered to
common boundaries (standed 30-minute IGM quadrangles). Individual
themes can then be displayed as transparent overlays registered to a
base map. To achieve maximum durability and usability of the products,
full production line methods will be followed. All maps will be made
into scribed separation sheets. These sheets of clear plastic over-
lays, each carefully registered to their mates in a given series of
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overlays, are prepared by using the scribing method. In this process,
multi-coated sheets of stable-based plastic material have point and
line features plus written matarial etched into their surface, thus
creating, in effect, a photographic negative. All that is required to
employ these in a full-color printing process is to convert each of
these "scribe-sheets" to a printing plate, a routine printing process
which is standard procedure at OMERN,

(6) Map/Overlay Production

The scribed thematic maps will be used to pre-
pare direct printing plates for offset printing. For specific applica-
tions, the maps may be printed in a combined series of several overlays
onto a single paper map sheet, each theme perhaps having a different
color code. For more general applications to take full advantage of
the thematic process, the theme maps should be printed on stable-base
transparent material (acetate or mylar) as overlays. Both printing
methods are within the capabilities of ONERN. By using such an offset
process rather than producing positive transparencies photographically,
the costs of production can be greatly reduced.

Sufficient copies of each map/overlay set should
be prepared to guarantee widespread distribution to all interestad
agencies and to insure that all on-call requests can be rapidly supplied
for a number of years. A minimum run of 200 copies/set is a reasonable
estimate. Master negatives should be maintained for future update and
additional runds.

(7) Map Distribution/User Assistance Facility

This Project will build ONERN's institutional
capabilities in numerous areas. In addition, it will produce informa-
tion potentially valuable for many uses and by several agencies. ONERN
will have developed a capability to continue this mapping philosophy
throughout the remainder of the country. It likewise will have develop
a capability to process Landsat data for specific purposes other than
land cover mapping. However, the ultimate success of any program of
this sort depends on the accessibility of the information to its poten-
tial users, i.e. the resource and envirommental analysts, planners and
policymakers. Training courses incorporated in this project will edu~
cate these users in the applicability of the information. Accessibi-
lity to the data is also required. Toward this end, establishment of a
public user assistance facility within ONERN is required.

The user assistance facility will act as an intexr-
face between ONERN and the potential users of the information and capabi--
lities. It will provide map and report sales direct to the public and
will direct and coordinate requests for specific use of ONERN's technical
capabilities, such as project-specific Landsat processing cr use of the
computer-assisted geographic information system. Eventually, it may be
possible to install a public computer terminal in the facility to allow
real-time inquiries regarding data availability or actual use of the GIS.
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b. FPhase IT - Geographic Information System

Reaching operational status of a geographic informa-
tion system requires completion of several discrete, incremental tasks.
These would be timed in conjunction with the other two major phases of
the project so that the GIS could be brought into an operational state
at the moment when its full power could be brought to bear on resource
problems. The key advantage which the geographic information system
has over traditional, localized resource studias is that it 1s modular
in its organization. Traditional studies, by contrast usually concen-
trate on a fairly small segment of territory and are "tailor-made" to
that area. Items of interest, methodology, and map scales are often
unique to the study area and thus not easily matched to scales in other
areas. Any alteration in these traditional area studies, such as later
modification or revision requires recasting large parts of the work,
usually by slow, -tedious, and expensive means. In short, traditional
area study methods involving manual manipulation and Presentation of
data can be classified as fixed in character while those employing the
geographic information system approach are modular.

Several extremely important advantages accrue from
modularity. Most importantly, when machines rather than humans are
berforming the drudgery aspects of the work, there is no need to refrain
from undertaking any alterations within the system on to make compara-
tive studies with other areas. To commence on such an operation with a
fixed system required determining whether the high cost involved would
be worth the effort.

The immediate practical advantages of this GIS are
many. A listing, citing potential Peruvian examples, follows:

(1) Infinite Choice of Map Scales

Spatial data available at any map scale may be
geo-coded and then recalled at any desired map scale. In fact, a GIS
could be used to add new infommation or update and remanipulate old
data in existing, traditional studies. Many such studies exist in Peru,
those involving drainage basins are a good example. It is reasonable
to presume that once the availability of GIS data were known by Peruvian
users they would be quick to request maps of data (and data manipula-
tions) at map scales to match those which they had prepared. A common
case would surely be that of the researcher dealing with a small area
and needed data from the GIS data bank at a large map scale.

(2) choice of Varying Map Shapes and Area Configura-
tions

It is almost unwritten "law" that an area chosen
for study will not lie, conveniently, on a single topographic quadrangle
sheet but will fall at the corners of several sheets. In undertaking a
traditional study this situation requires the careful joining of these
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sheets to prepare a base map. With a GIS, the prcblem simply does not
axist, Because all of the data are geo-coded to a grid reference
system which is nationwide in scope, it is possible to recall spatial
data in any shape or study azea from anywhere within the country.
Simple examples would be a drainage basin, an areal administrative
unit, or even a quadrangle map sheet.

(3) Modifying 0ld Spatial Data

Again, the GIS has an advantage. In conventional
map revisions, an update requires producing a new map, with all the at-
tendant costs of time and money. With the GIS, there are the dual ad-
vantages that first, only the affected module(s) is changed and that
any changes are readily incorporated into the whole while taking full
advantage of computer power.

(4) Adding New Information

A major problem addressed by many users is how
best to monitor spatial change. Growth of large metropolitan areas
are a good example. Using conventional means. the common method is
simply to produce a new map. There is unfrequently enough interest to
warrant the undertaking of what is really required, namely the produc-
ing of a map which plots the types of change which have taken place.
Land use conversions, best handled within a ratrix format, are easily
plotted, measured, and analyzed using approaches readily availalbe
within geographic information system. Perhaps the greatest value of
a GIS to the proposed project in Peru would be the ready facility of
adding results from the computer processing of Landsat digital data.
If it is anticipated that mapping of land use and land cover using
Landsat data will be extensively used in rescucce studies, then it is
imperative that the results of the comp:ter assisted processing of these
data be given an equally fast introduccion into the mainstream of data
available to users. The maps and data produced would be readily usable
by planners and decision makers. Cnlor graphics and projectable transpa-
rancies could easily be produced for presentation. FPFurther, the map
products could be readily reproduced by computer-assisted cartographic
operations.

c. Phase III - Environmental Planning Assesment and
Demonstrations

Although, ONERN and other government institutions
currently lack experience in environmental analysis procedures, the
proposed Project will effectively remedied this situation through the
provision of technical assistance and training. As a result, ONERN
will achieve the institutional capability to perform environmental
impact assessment and to formulate environmental policy.

Environmental planning cannot be accomplished however,
without adequate data, and data is not particularly useful unless it is
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in a form that can be transformed into realiable information for planning
and development activities. Thus, the development of an envirommental
data base is an important component of the Proposed Geographic Informa-
tion System. This section addresses project comporents designed to
facilitiate ONERN's capability for environmental impact assessment,
evaluation and policy formulation.

(1) National Profile of the Environment.

The concept of an envirommental profile encom-
bPasses a comprehensive study and data gathering procedure to Provide
information concerning:

(a) The extent and condition of natural re-
sources;

(b) Policies and laws that govern the use of
rasources; .

(c) Envirormmental hazards, present and poten-
tial, arising from the irrational use and uncontrolled exploitation of
resources;

{d) rrent and planned development pregrams
and their effects on the sccial, economic and environmental condition;
and,

(e) Recommendatic- . and procedures for monitor-
ing environmental quality and mitigation of envirommental impacts.,

A | -3at majority of the information currently
exists, but it is distributed among a variety of institutions that do
not make a point of keeping each other informed of available informa-
tion and current programs. Due to their resource evaluation and planning
responsibilities, ONERN comes the closest to having complete information
on inter-governmental activities concerning natural resources and envi-
romment. However, the information has nct been compiled into one com-
prehensive report resembling an envircnmental impact statement with re-
commendations and procedures for monitoring envircnmental quality and
conservation of natural resources. The library of Congress, Science
and Technology Division, has recently prepared a draft environmental
report of Peru, as part of the "Man And The Biosphare" program. This
document provides excellent background information, but it's scope did
not include recommendations for monitoring envirommental quality, pro-
cedures for mitigating environmental impact or guldelines for land usa
development for different regions and ecological zones of the country.
Preparation of an environmental profile would allow ONERN to prepare
policy level studies (as distinct from their more technically - oriented,
project or area specific studies), as well as the possibility to use the
information as a basis for a national plan of actiocn for combatting na-
tural resource degradation and environmental pollution. The profile
would cover the following topics described in Annex II, Exhibit 6:
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(2) Impact Assessment Training

ONERN has raceivaed limited technical assistance
in impact analysis from PNUMA and OAS which was channeled through its
Division del Medio Ambiente. In addition to the experience gained by
ONERN from the AID funded Huallsga Central Envirommental Protection
Plan, technical assistance in ~nvirommental impact analysis has been
tied to project specific case studies with minimal amount of formal
training passed on to ONERN personnel. An OAS contractor presented a
short course on impact analysis based on his own ersion of the Sorenson
Environmental Impact Linakage System. The course, attended by lower
level technicians from ONERN, was primarily a lectura and overview of
ecological principals and the relationship between development activi-
ties and subsequent environmental change. The course failed to provide
ONERN personnel with a working knowledge of environmental impact analysis
methods which they could apply operationally for impact analysis on
development projects.

Discussions with ONERN's Director and Deputy
Director during PP preparation confirmed ONERN's wishes to continue
their efforts to develop an impact analysis capability. They agreed
that the training program approach would be most useful with the curri-
culum designed to provide users with and background in the most appro-
priate methodologies for environmental impact assessment for develop-
ment programs. A series of training programs are proposed for the pro-
fect. The training programs should consist of two general types. (1)
A course on environmental impact and analysis methodologies designed
for technical people, and (2) an administrators or management course
to aid decision making Zor environmental protection and development
program act’vities. (See Annex II, Exhibit G for a description of this
activity).

(3) Envirommental Assessment Demonstrationa and
Training

Environmental assessment demonstrations have
been proposad for the project to illustrate direct application of re-
mote sensing and thematic map data to resource inventory, analysis and
assessment of environmental problems in Peru. The nature of the de-
monstrations will vary with the information requirements of the test
area. The envirommental demonstrations will allow ONERN and scientist
from other institutions to apply the concepts and methodologies that
will be introduced to them through a variety of training programs. The
demonstration will also be valuable to supply information about natural
resources and enviromment in the test areas which will aid planning and
decision making for development projects as well as national policy
formulation. BAnnex II, Exhibit G contains a description of this acti-

vity.
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C. USAID Assistance Strategy

1. Ralationsh;g Mission to CDSS Strategy

In dealing with its poverty problems the GOP has devoted
considerable afforts and resources to the achievement of both growth
and equity objectives with the provision of increased production and
income distribution forming the basis for its equity-based programs.
However, if Peru is to achieve its goals it must adept policies aini pro-
grams for maximizing the efficient use of its own resources. The USAID
program is therefore focussing to a greater extent on increasing produc-
tivity and production-oriented employment. One important part of this
strategy is to maximize the efficient use of Peru's land resources
through natural resource inventories and improved land-use planning.
This Project contributes to that effort, the result of which will improve
resource utilization and through its effects on land productivity, in-
crease the income-earning opportunities of the rural poor.

2. Relationship to Current Mission Programs

ONERN has an important role in the Mission's development
strategy of assisting the GOP to improve the nutrition and incoume levels
of the country's poor through projects designed to increase agricultural
production in the sierra and ceja de selva regions. The AID loan funded
Sub-Tropical Lands Development Project is designed to open up new lands
to agriculture in the high jungle of San Martin. Similar projects are
being planned for the high jungle areas of Huanuco, Pasco and Junin.
These high jungle areas contain rich soil and water resources along
undeveloped river valleys. However, they also contain adjoining areas
of steep slopes and flood plains that are susceptible to erosion. Thus,
ONERN's role is to identify those portions of these areas to be develop-
ed and those portions to be protected. Also, it is ONERN's responsibility
to establish a system to monitor the use of the resources in these areas
as they are being developed.

Other AID projects requiring timely inputs from ONERN are
the Sierra Irrigation Project, the Energy Project (for the installation
of mini-hydroelectric centers) and the Soils Conservation Project. The
success of these projects require reliable information on stream run-off,
on watershed networks, on areas susceptible to flooding and erosion and
other factors concerning water rasources.

The training and institution building features of this
Project will enable ONERN to respond to the needs of these AID projects
as well as to the needs of many other development projects being sponsored
by the wWorld Bank, BID, UNDP and other donozrs.

3. Other Donor Activity

a. The Canadian Govermment (CIDA) sponsored a remote
sensing program with ONERN called Project Percep. It consisted of a
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$600,000 grant over a two year paeriod. The funds were used for a variety
of purposes relating to development of ONERN's remote sensing capabili-
ties. Extensive training in both digital and manual interpretation tech-
niques was provided. Twelve persons received training at the Canadian
Centre for Remota Sensing (CCRS), the Laboratory for the Applications of
Remote Sensing (CARS) at Purdue University, the Environmental Research
Institute of Michigan (ERIM), EROS - Sioux Falls, and Goddard over a
three month period. The project funded extensive hardware although most
of the purchases have yet to be made. At present, the two Hassel blad

70 mm. SLR cameras have been purchased, as well as a Spectral Data
Systems Color Additive Viewer. A complete color darkroom system is on
order. This system will allow color additive enhancements of up to four
bands of multispectral photography or imagery. The procurement of a
digital image analysis system manufactured by Dipix Systems Ltd. of Ottawa,
Canada is also being considered.

b. The 0AS sponsored a resident technician for two years
to work with ONERN's Environmental Section. The TA was mostly theore-
tical with very little practical applications to ONERN's needs.

c. I.B.M. is providing some funding for the application
of digital analysis of LANDSAT imagery, using an IEM computer program
developed by I.B.M. The material is sent to Mexico City for processing,
by 12M, which has not proven to be.yery effective.

III. PROJECT ANALYSIS

A. Administrative Feasibility

1. Institutional Background and Organization

The National Office for the Evaluation of Natural Resources
(ONERN) was created on April 27, 1962, by Supreme Decree as a Division
under the Ministry of Development and Public Works, to continue and
intensify the activities of the National Resources Evaluation Program
implemented by the earlier Inter-American Cooperative Service for Develop-
ment. When the National Planning System was founded in Peru, ONERN was
incorporated into the National Planning Institute (INP) under the assump-
tion that the activities and operations of both were interconnected and
complemented each other. Further reorganization in 1965 put ONERN under
the aegis of the Presidency, passing since then through various legal
shifts until 1973 when ONERN, by virtue of Decree Law N° 20014, became
a Decentralized Public Entity under the control of the Prime Minister.
Later on April 23, 1974, the Revolutionary Govermment issued Law N°
20588, providing a full-fladged legal basis for ONERN'S organizational
structure.

The objectives of ONERN as set forth in its Organizational
Law are:
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a) To prepare integrated natural rescurce inventory
studies oriented to the economic and social development of Peru.

b) To cooperate with ths National Planning Institute
in the formmulation of policies for the use and conservation of natural
resources; and,

C) To study the interactions at the national level bet-
ween man and his natural enviromment with the intention of proposing
measures to preserve balanced ecological devalopment.

Furthermore, the GOP, recognizing the vital role played
by the conservation of natural resources and the need to maintain
balanced eco-systems within the context of the econcmic developmant
of the country, has assigned to ONERN the following specific functions:

i) To advise the INP and the Sectoral Ministries in the
~‘ormulation of policy for the use and preservation of the natural re-
sources of the country, as well as for the programming of the inventory
and evaluation of such resources in relation to the national develop-~
ment plans;

ii) To carry out integrated studies and/or specific analy-
sis of natural resources in accordance with the goals established in
the regional and national development plans;

iii) To cooperate with other govermmental institutions,
providing technical assistance in the research and evaluation of natural
resources;

iv) To compile, evaluate and disseminate tachnical infor-
mation related to evaluation of natural resources,

More recently, in view of the high deterioration experiencec
in some areas of the country due to indiscriminate exploitation of the
natural resource base, the GOP has given ONERN the responsibility for the
assessment of and development of rasearch brograms for the preservation
of the environment. To carry out its functions, ONERN has the following
organization (see organizational chart contained in Annex II, Exhibit B).
At the highest level is the Director General who heads the General Di-
rectorate and is followed by the Technical Director who heads the Tech-
nical Directorate. The former is assisted by two advisory committeas.
The first is the National Committee for Natural Resources, which parti-
cipates on a permanent basis in the elaboration of institutional policy
and in the development of implementation plans. The second, the Tech-
nical Committee, is constituted as needed to assist in resolution of
specific issues of concern tu ONERN.

In accord with the Basic Law of the National System for
the Control of Public Activities (D.L. N° 19039), ONERN has established
an Office of Internal Audit in charge of supervising and controlling
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the activities of the institution, which is directly responsible to

the Director General. ONERN has five offices responsible to the Tech-
nical Director. Three charactarized as support officaes: the Office of
Administration; the Office of Information and Communication; and the
Office of Natural Resources Cartography. The other two are advisory
offices: the Office of Legal Advisor and the Planning Office. These
five offices are subdivided into smaller divisions with sperific tasks
(see Annex II, Exhibit B). Finally, ONERN has two directorates: The
Directorate of Natural Resources Integrated Studies, with the responsi-
bility of implementing multidisciplinary inventories of natural resources;
and, the Directorate of Studies for the Preservation of the Natural
Enviromment, engaged mainly in the ressarch and evaluation of the pro-
blems related to the interaction between man and its natural enviromment.
Each of these directorates is also subdivided into smaller groups with
specific tasks as shown in the organizational chart contained in Annex
II, Exhibit B.

2. Administrative Analysis of ONERN

To carry out its activities ONERN's budget is centrally
funded by the GOP. Table 1 below shows the operational budgets of
ONERN for the period 1977 to 1980 broken down by type of program. Pro-
gram 121 deals with the basic evaluation of the natural resources of
the country. In 1980 for example S/.64.0 million will be invested in
general research on the following topics:

- The Natural Resources of Peru and Strategy for its
Development

- Analysis of Environmental Impacts

-~ Application of Remote Sensing Techniques ' or the
Evaluation of Natural Resources

- Inventory and Evaluation of Natural Resources in
Support of the Hydrolcgic Devslogment Plan

It shoul” be noted that Program 121 is conducted by direct hire perx-
sonnel of ONERN. Approximately 77% of the total 19280 allocation for
this program serves to defray the costs of wages and salaries.

Program 122 refers to detailed feasibility and pre-feasi-
bility studies for specific regions. These studies are implemented
mainly by long-term contracted personnel. During 1980 the following
jungle areas will be evaluated: Pichis-Palcazfi-Pachitea, Alto Mayo
(Huallaga) , Atalaya (Tambo river) and Putimayo.

The GOP budget allocationc for ONERN for the period con-
sidered in Table 1 have increased annually in nominal terms, as reveal-
ed by the growth index. 1In real temms, taking 1977 as the base year,
the series show an increasing trend in spite of the drop in 1978.
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TABLE 1

ONERN - lLand Use Inventory and Environmental Planning

Operational Budget of ONERN: 1977-1980

(Millions of Soles)

Program 121

Wages and Salaries

Goods and Services

Transfers (e.g. social
sacurity)

Program 122

Wages and Salaries,

Goods and Services to

Prepare Specific

Investment Studies
Total (I + II)

Index of Growth

Totals Deflated
(1977 = 100)

1/ Projected.

1977 1978 1979 1980
25.0 33.7 43.8 49.0
4.2 8.2 7.1 11.0
l.4 1.5 2.9 4.0
30.6 43.4 53.8 64.0
22.3 25.0 90.0 110.0
52.9 68.4 143.8 174.0
100.0 129.3 272.0 329.0
52.9 43.3 54.3 62.0 £

24.
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As of May 1980 ONER!I employed 154 persons, of which 58
are professionals having university degrses, 30 are skilled techni-
cians, and tha remaining 66 are administrative personnel. Professional
occupations represerted in this group include foresters, economists,
geologists, agronamists, agriculturists, civil engineers, mechanical
engineers, geographers, psychologists, sociologists and cartographers.
Figure 1 contained in Annex II, Exhibit G. illustrates the occupational
dist=ibution of personnel within tha various nffices on ONERN.

In its 18 years of existence ONERN has accumulated con-
siderable experience in the preparation of natural resource inventories,
and in recent years it has begun to carry out envirommental assessments.
The most recent assessment that ONERN has carried out was prepared for
an A.I.D. financed project (A.I.D. Loan N° 527-T-06l, Development of
Sub-Tropical Lands). This assessment was an environmental pzotection
Plan prepared to satisfy a condition precedent under the Loan Project.
Amnex II, Exhibit H shows a listing of studies prepared by ONERN. It
should also be indicated that ONERN has dynamic program of international
technical cooperation daesigned to strengthen its capability to meet the
objactives specified in its organic law.

3. Project Implementation and Coordination

The proposed project is directed primarily toward build-
ing the capabilities of ONERN to provide information to Peruvian user
agencies in the fields of natural resource inventory, information
storage and processing, applications of new technology to resource
analysis and envirommental assessment, and envirommental planning. The
Project will have a duration of three years during which time it will
support this institution-building goal by provision of technical assist-
ance, acquisition of hardware and supplies, training of personnel and
subsidy of local professional and technical labor.

ONERN presently possesses a sufficient infrastructure to
effectively administer the many varied aspects of this project. Since
the project will require the coordinated efforts of at least three of
the Offices or Directions of ONERN, it is recommended that the admin-
istrative manager of the overall ONERN effort be the Technical Director
of ONERN. Reporting to the Technical Director will be the heads of each
of the three sections most intimately involved: The head of the Remote
Sensing Section, who will be responsible for all aspects of remote
sensing, including digital classification, air photo interxpretation and
field work; The head of the Cartography Section, who will manage all
cartographic efforts, production efforts and, working in conjunction
with the head of the Remote Sensing Saction, will manage the operation
of the GIS; The head of the Envirommental Section, who will coordinate
all aspects of the envirommental profile and training sessions, and,
will coordinate the many varied envircnmental demonstrations working
with the remote sensing and cartography sections.

The Technical Director, will be raesponsible for coordina-
tion with other agencies, most importantly, with SAN. He will also act
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as official liaison with supporting agenciaes such as the Ministry of
Agriculture and Food, and with USAID. In addition, he will oversee
the operation of the User Assistance Facility.

_.Although the project is primarily designed to build the
capabilities of ONERN, it will in fact require the assistance of several
other Peruvian govermment agencies, and thus, will materially increase
their capabilities. These groups include, but are not necessarily
limited to, SAN, IGM, the Cadastral Office, the Forestry Office, and
the Agricultural Directorate of the Ministry of Agriculture and Food,
the IGP and the Agrarian University, as well as numerous regional devel-
opment organizations.

Conclusion regarding administrative feasibility of ONERN:
The Project Coammittee believes that ONERN has the legal powers vested
by the GOP, the technical expertise, the administrative support and the
experience and willingness to successfully implement the proposed pro-
ject to upgrade its capability to provide timely and accurate resource
information in the fields of resource inventory, environmental assess-
ment and protection. However, given the highly technical and specialized
nature of the material and equipment to be procurred, it is recammended
that the Mission carry out the procurement for ONERN. At Present con-
sideraticn is bring given to a RSSA or an AID/W IQC for the provision
of the technical services. This, therefore, would produce implementa-
tion of the host govermment contracting mode. In addition this decision
is based on a formal request by ONERN contained in the letter of applica-
tion.,

B. Financial Analysis

1. Financial Plan

The total cost of the Project is estimated at U.S.
$1,647,000 of which up to U,S. $1,000,000 would be financed with an
A.I.D. Grant and U.S. $647,000 would be contributed by ONERN through
cash and in-kind payments. Table 2 shows the sources and application
of funds for the Project. Over 80% of the A.I.D. funds will be used
to defray foreign exchange costs.

The Project will finance technical assistance, training,
hardware, materials and supplies. Technical assistance covers the use
of technical specialists in various fields to develop and demonstrate
orocedures, design and install hardware and conduct short-term train-
ing, commonly on-the-job training, in conjunction with their technical
juties. Training includes provision of educational services as the
drime function. Peruvian support includes the labor effort by Peruvian
»rofessionals and technicians, whether under direct hire of under sub~
:ontract, to complete the tasks. Hardware includes purchase of non-
ixpend: e items of hardware necessary for completion of the training
:asks and for future institucion-building. Materials and supplies
include all expendable items necessary for completion of the tasks.
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It is estimated that a total of 45 man/months of U.S.
technical assistance will be financed with Grant funds during the im-
plementation of the Projact. ONERN will contribute approximately
649.5 man/months of support during the implementation of the thrae
phases of the Project. The Project requires also that ONERN contri-
bute with additional physical facilities including a computer room,
an optical/digital analysis room, additional cartographic space and
a room for the User Assistance Facility. The total estimated cost of
the additional space-to be materialized in a new building - amounts to
the equivalent of U.S. $215,000. Annex II, Exhibit C-E show, respecti-
vely, a consolidated hardware list, a detailed summary of the required
technical assistance inputs and 2 summary of training.

Table 3 depicts expected annual disbursements under the
Grant. It is expected that cumulative disbursements by the end of the
second year of project implementation will amount to 70%.

2. Recurrent Costs

During the past three years the GOP fiscal austerity pro-
gram did not allow operational brdgets to increase so as to maximize
potential projact activity for most of its public sector entities. For
ONERN the budget for 1980 shows a nominal increase of 229% with respect
to the 1277 level, but in real terms the increase amounts to only 17.2%.
ONERN's budgetary allocations for the last three years were reduced to
minimum operational levels to permit payment of salaries, utilities,
basic equipment and machinery maintenance and the exacution of invest-
ment studies considered of paramount importance. Peru is now slowly
entering into an econamic recovery phase and it is expected that national
budgets will be released from the harsh fiscal austerity of the last
years and increased allocations, in real terms, are expected to occur
during the next few years in the public sector budgets.

Table 5 shows the operational recurrent costs of ONERN
with and without the proposed project. Extrapolation has been made of
the 1977-1980 nominal budgets of ONERN, within project, to reflect the
worse possible case. Even so, the additional required with project
counterpart operational costs are within acceptable limits. For the
first year of project implementation the projected without the project
budget will have to be increased by only 9% to absorb the additional
Project recurrent costs, it increases to 14% for the second year and
falls to 9% for the third year. It 1s estimated that by the fourth
year, following the Project's completion, when all recurrent costs of
the Project must be financed by the GOP, the budget of ONERN will have
to be increased by only 7% for this purpose. Given Peru's improving
aconomic conditions, the additional recurrent costs due to the Project,
are believed to be within the financial capability of the GOP.
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TABLE 2

ONERN - Land Use Inventory and Envirommental Planning

Sources and Application of ?unds
(Thousands of US Dollars)

28.

1/ A.I.D. GOP
Investmant Category =~ X Lc c TOTAL
Natural Resource Inventory
and Information System
- Technical Assistance 100.0 8.0 - 108.0
- Training 24.0 - - 24,0
- Implementation Support - - 334.0 334.0
- Hardware 262.0 - - 262.0
- Materials and Supplies - 95.8 - 95.8
Sub-Total (I) 386.0 103.8 334.0 823.8
Design and Implementation
of Geographic Infommation
System
-~ Technical Assistance 99.0 - - 99.0
- Training 28.0 - - 28.0
- Implementation Support - - 37.2 37.2
- Hardware 75.0 - - 75.0
- Materials and Supplies 3.0 3.0 - 6.0
Sub-Total (II) 205.0 3.0 37.2 245,2
Environmental Planning,
Assessment and Demonstrations
- Technical Assistance 152.0 - - 152.0
~ Training 60.0 - - 60.0
~ Implementation Support
including new building - - 276.5 276.5
- Hardware 75.0 - - 75.0
- Materials and Supplies 5.0 9.5 - 14.5
Sub-Total (III) 292.0 9.5 276.5 578.0
Total (I + II + IIT) 883.0 116.3 647.7 1647.0
61% 39% 100%

1/ The contingency (5%) and inflation (10%) factors have been factored

in the respective investment categories.



II.

III.

TABLE 3

ONERN - Land Use Inventory and Environmental Planning

Expected Annual Disbursements by A.I.D.

(Thousands of US Dollars)

Investment Cataegory X

National Rescurce Inventory

and Information System

- Tachnical Assistance

- Training

- Hardware

- Materials and Supplies

Design and Implementation

of Gecgrapnic Information

System

- Technical Assistance

- Training

- Hardware

Materials and Supplies

Environmental Planning,
Assessmaent and Demonstrations

- Technical Assistance

~ Training

Hardware

Materials and Supplies

Totals

29.

Year I Year II Year III TOTAL
64.0 44,0 - 108.0
- 10.0 14.0 24.0
24.0 138.0 100.0 262.0
5.0 28.0 62.8 95.8
51.0 48.0 - 99.0
- 28.0 - 28.0
25-0 50.0 - 75.0
- 6.0 - 6.0
26.0 56.0 70.0 152.0
- 52.0 8.0 60.0

- 35.0 40.0 75.0
5.0 5.0 4.5 14.5
200.0 500.0 299.3 999.3
20% 50% 30% 100%

1/ The contingency (5%) and inflation (10%) factors have been factored

in the respective investment categories.
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TABLE 4

ONERN - Land Use Inventory and Environmental Planning

Summary Table by Project Input
(Thousands of US Dollars)

A.I.D. GOP TOTAL
Technical Assistance 359 - 359.0
Training 112 - 112.0
Implementation Support - 647.7 647.7
Materials of Supplies 116.3 - 116.3
Vehicle and Spare Parts 35.0 v - 25.0
Hardware 277.0 - 387.0

999.3 647.7 1'647.0

61% 39% 100%

1/ Includes $15,000 for a new 4 wheet drive vehicle including spare
parts and $20,000 for spare parts for rehabilitation ONERN's
present vehicle fleet of 16 Dodge and 7 Chevrolet pick-ups.
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TABLE 5

ONERN - Land Use Inventory & Environmental Planning

ONERN - Operational Recurrent Costs
(Millions of Soles)

Base Year Year I Year II Year III Year IV
1980
Without Proiject
I. ONERN Total
Operational Costs 1/ 174.0 219.5 263.3 307.2 351.1
With Project
II. ONERN Additional
Operational Costs 20.0 36.0 28.0 25.0
Percentage Increase due
to Project Recurrent Costs 9% 14% 9% 7%

1/ Actual for 1980 and projected according to
regression equation OC=0.1 + 43.9 T with
r = 0.97
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C. Econamic Analxsis

It is difficult to quantify, with any degree of pracisionm,
what the long-range econamic benefit of the broposed Project will ba.
This is due to thr “act that one of the intended end products of the
Project's activities -- an increased national capability to adequately
and accurately assess the country's natural rasources, and thereby be
able to choose rationally among economic Investment opportunities
which relate to resource utilization -- is, in effact, an input into
a very wide range of national policy decisions and pPrograms, the imple-
mentation of which can easily run into the hundreds of millions of
dollars over a period of only a few years.,

l. Economic Rationale

The economic rationale of any natural resource inventoxry
or survey operation is to provide a "user" or decision-maker with mora
complete, more accurate, and/or more reliable information concerning
the resource and its condition that was originally available. This
information is of econamic value to the extent that is enables the
decision-maker to reach a better decision than he could in its absence.
In Peru, as in most of the ILDCs, one of the main questions is not "what
do we do with what we have?" but "what do we have?"

For example, before any effective regional development
Plan can be formulated it is cbviously necessary to have at least some
idea of what is to be developed, its location, and current condition.
In Peru there is a general idea of the natural resources at its disposal
but its reliability is geographically sporadic.

In many areas of the sierra and ceja de selva, the informa-
tion base is incomplete, several years out of date, and may be of ques-
tionable accuracy and reliability. This is a direct result of limited
budgets for rasources survey and a scarcity of trained personnel. The
advent of remote sensing technology, with itz pramise of rapid and
inexpensive data collection over large areas, offers one possible solu-
tion to this information problem.

The economic utility which a natural resource inventory
system can have in the detemination of investment priorities is aven
more critical. Peru's major infrastructure, investments have been
(and will continue to be, over the next decade) in the following araas:
transportation, irrigation, hydroelectricity, mining and patroleum.

Any given project, in these categories, may cost anywhere from $100, 9200
to over a billion dollars, the total amount of resources expanded in
any year, including both external loans and credit as well as internal
resources, is likely to be in excess of $1.5 billion.

Despite the magnitude of monetary resources expended, da-
cisions are frequently made using incomplete information on the natural
resources actually available; as a result decision-makers are unable to
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choose effectively among alternatives which irreversibly commit the
natural resources in question. The results of this type of dacision-
making have been clearly seen in the case of massive investments in
areas where the potential econamic return is now very much in doubt,
while it is true that there is a strong political element involved in
many investment decisions, an adequate natural resource infommation
base could serve to rationalize even politically-based investment al-
locations.

2. Cost Effactiveness

Cost-benefit analysis, as applied to earth resources
information systems, is concerned with identifying the costs associated
with collecting and processing a more complete set of information and
estimating the et social benefits that will derive from the "better
decision" that will, presumably, be made.

The short-comings of cost-benefit analysis as a tool for
investment decision-making have been widely discussed in the litera-
ture, and it is recognized that, in any major govermment program, total
costs may be difficult to identify. In the case of natural rasources
information systems, however, the principal objections center around
the various methods and assumptions employed to compute benefits.

The final conclusion is that results obtained from any
cost-benefit study must be a direct function of initial assumptions
regarding supply, demand, consumer surplus, alternative cost, expecta-
tions and technological capability. With the possible exception of
technology, none of these elements are precisely known, even in the
developed countries where a substantial amount of statistical data is
available. In developing countries, such as Peru, cost-benefit analysis
of information systems becomes a guessing game.

Cost-effectiveness. Analysis may be a much more appro-
priate technique when dealing with demand for natural resources data
and information. Any natural resources information system, whether
based on ground, aircraft or satellice-acquired data, will be econcmic-
ally justifiable only if it:

1) Provides the executive with needed information not
possible to obtain by alternmative means, or

2) Provides the same information as alternative means
but at less cost or in a more timely fashion.

The key word is ueeded information. If the individual
decision-maker is motivated, either by govermmental legislation or by
profit considerations, to manage certain natural resources, then he
will need reliable and valid information concerning their location,
extent, condition and change over time. If the resource is widely
distributed he may need data at a reconnaissance level of deta’l over
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a wide area. If the resource is a dynamic one, changing rapidly with
time, he may need rapetitive data at frequent intervals. In any avent,
the nature of the resourcs and the level of managemant desired will
define the type, quanticy and fraquency of information that must be
generated.

Given that this information is needed, the problem then
becames one ¢f determmining the most effaective, least costly approach
to information generation. This requires detailed knowledge of the
available technical alternatives, their accuracy, reliability, leval
of data aggregation, and cost. Unfortunately, there is a tendency to
beliave that when "new" data is collected, of a type or with a frequency
of coverage previovsly impossible, it is automatically cost-effaective,
worthwhile and desirable, particularly if it involves a new or relati-
vely sophisticatei technology (thc "new-must-be-better" syndrome) .
Remote sensing of earth resources frem aircraft or spacecraft may well
be worthwhile, but the conclusion is by no means automatic, particularly
in the develoring countries of the world where labor is abundant and
cheap and capital is scarce and expensive.

Cost-effectivuness analysis is concerned with comparing
alternative methods to accomplish a given task or tasks, exogenously
defined as required. If a new technology can only do part of a given
task where the entire task must be done, then it cannot be a total sub-
stitute and older, more conventional techniques must be used at least
in part, thus adding to the cost. Further, if the new technology offers
to do additional tasks that are not resently required, the benefits so
derived cannot properly be included in the cost-effectiveness analysis.
Unless and until these new tasks beccme "required", their "benefits"
can only be approximated by cost-benefit analysis methods.

D. Social Analysis

l. Projact Beneficiaries

Strengthening the institutional mechanism through which
the GOP manages Peru's renewable natural resources will eventually
benefit the entire population, benefits from the Project will thus accrue
to the entire Peruvian society. While these are difficult to quantify,
benefits from this Project and related activities over time will include
greater availability of agricultural and forest Products, reduction in
soil and water losses, more effective land utilization, more equitable
land structure, new income and employment and reduction of many of the
social and econcmic ills jincluding a decrease in uncontrolled urbaniza-
tion. It is, however, the rural poor who stand to benefit most fram
the improved resource and land use management decisions, for which this
project will provide the basis.

Direct beneficiaries of the Project will be the personnel
of ONERN and the other GOP agencies who participate directly in the
Project through Grant funded training and technical assistance and
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equipment acquisition. The professional level of the personnel and
the scope and the types of activities which they perform will be en-
hanced through the Project.

2. Relationship of the Project to the Target Group

The proposed Project will address two major environmental
concerns of the GOP. Under the first, the Project will assist the
National office of Natural Resources Evaluation (ONERN) to identify,
adapt and demonstrate appropriate procedures and techniques which sup-
port the utilization of remote sensing for inventorying, appraising
and managing agricultural and other resources such as mining, forestry,
etc, It is increasingly clear that the economies of all countries,
especially developing ones such as Peru, are heavily dependent upon
natural resources, both renewable and non-renewable. Accordingly,
economic development and the welfare of the people are tied in various
ways to income derived from these resources. In order to maximize re-
turns, and thereby increase incomes, accurate assessment and rational
management are vital elements of a resource develogment program. Re=-
source management dacisions are based upon many factors, but among
the most critical is an accurate knowledge of the physical chacacteris-
tics such as the quantity, location, condition, distribution, rate of
change, climatic conditions, and various envirormental factors related
to a given resource. Remote sensing, using both satellite and air-
craft data is a form of modern technology which can greatly contribute
to the accuracy of these assessments while at the same time reducing
the costs.

A considerable amount of general information is available
on the ecology, geology, hydrology, etc. of the country, but specific
information on those resources that can be exploited, particularly
renewable resources, is lacking. As a result critical decisions ==
such as those concerning utilization of forestry or water resources =-
are generally made using an imperfect information base. The need to
adopt measures to protect the country's renewable resources is urgent.
The widespread salination of ground water along the coast due to excess=-
ive irrigation from wells, and the erosion of large areas of rich soils
due to excessive clearing on steep slopes in the sierra, are but two
examples of renewable resources being destroyed by the irrational use
of the land.

Thus the benefits of improved management and more accurate
quantification of Peru's natural resources will accrue to the entire
population. To the extent that problems of water management, salini-
zation, desertification and erosion are ameliorated and new hydrologic
resources, agricultural land and forested areas are opened to rational
exploitation, those segments of the population of most interest to
A.I.D. will benefit from the increased agricultural production, food
availabilities and improved environmental conditions which they permit.
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3. Rolae of wWamen

The impact of this Projact on wamen cannot be separated
from its impact on the general population. Howaver to the extent that
the trend toward increased female participation continues, the informa-
tion generated by this Project will raesult in a more constxuctive orienta
tion of the role of woemen in Peruvian society.

E. Tachnical Analysis

1. choice of ONERN

The lead agency conducting most of the work for this pro-
ject will be the National Office of Natural Resource Evaluation (ONERN).

The technical cbjectives of ONERN, as set forth in its
statutes include:

- Preparation of integrated natural resource inventory
studies oriented to the economic and social development of Peru;

- Cooperation with the National Planning Institute in the
formulation of policies for the use and conservation of natural ra-
sources;

- Study, on a natimal level, of the interactions between
man and his natural environment with the intention of proposing mea~
sures to preserve balanced ecological development.

ONERN is organized into five offices, including the Office
of Administration, the Office of Infommation and Cammunication, the
Office of Cartography of Natural Resources, the Office of Planning,
and the Office of Legal Assessment, and two Direcciones, including the
Diraction of Integrated Studiaes of Natural Resources and the Direction
of Studies for the Preservation of the National State. Each of these
is subdivided into smaller groups with specific tasks (Sub-Directorates,
Divisiones and Areas). Part III, Section A, discusses in more detail
the administrative organization of ONERN and the occupational. distribu-
tion of personnel within the various offices of ONERN.

Over its 18 year history, ONERN has completed approximately
55 regional rasource studies covering 30-40% of the total land area.
Almost the entire waestern coast extanding to the coast of the Andes has
been so covered. Additional areas include some of the potentially rich
areas of the high and low selva. In all, ONERN has produced well over
1,000 resource maps. Boundaries of the individual study areas generally
correspond to watershads. Scales of maps vary in accordance with size
of the area covered; large area generally implies a small scale map
product and level of detail required. Most of these studiaes have baen
conducted using the classical resource mapping techniques, i.e. rela-
tively large scale b/w aerial photography combined with detailed ground
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field work. However, in the last several years mapping from satellite
imagery has been recognized as an effactive tool for regional surveys

and has been fully integrated into the standard and accepted procedures.
ONERN relies primarily on visual interpretation of imagery, although

some recent work has been done with digital processing of Landsat data. .

In sumary, ONERN, as a whole, is recognized as a capable
rasource agency. Its techniques are proven and its products are accept-
ed, However, in order to provide timaely resource on a national scale,
there must be improvements in both its techniques and its efficiency.
The proposed project will provide much of the increased capability
necessary to do so. ONERN will be supported by several other agencies
during specific tasks of the projact, among them the National Aerial
Photographic Service (SaN), the Military Geographic Institute (IGM),
and the Ministry of Agriculture and Food. SAN will provide support
to ONERN in the matter of CIR aerial photography of the test sites.
IGM will provide basic maps. The others will provide short-term
specialists for specific tasks.

2. Technical Capability of ONERN

The proposed project will build the capabilities of ONERN
as a whole, but will concentrate mainly on these particular segments
of specific offices. They include the Sub-Directorate of Remote Sensing,
the Office of Cartography, and the Directorate of Envirommental Protec-
tion. Thus, it is appropriate to discuss the specific capabilities of
these groups.

a. Remote Sensing

The Remota Sensing Sub-Directorate is presently com-
prised of a staff of 3 persons with background of foraestry, agronamy,
and geography. Aall have had formal training in remote sensing in the
U.S. These have all participated in the three major remote sensing
programs which have been completed., The first utilized visual inter-
pretation of Landsat imagery to map present land use and forest cover
over an area of 1/2 million hectares. Black and white prints and diazo
color composites were used as primary data sources. Working in con-
junction with the Instituto Geofisico del Peru (IGP), a small digital
software package was developed for use of the IGP Hewett-Packard com-
puter,

The second project, Project Percep, ONERN's longast
remote sensing project to date, included land cover mapping of seven
frames of lLandsat imagery provided by the Canadian Center for Remote
Sensing (CCRS). This project was sponsored by the Canadian Govermment
(see Part II.C.3 for a description of this program). Land covar was
visually interpreted from both b/w and color composites and classified
according to a modified Anderson classification. The seven frames
covered a gocd cross-section of the country including costa, sierra
and selva.
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The third project was a USAID-funded small grant
from OST and administered by ERIM. It was part of USAID's Remote
Sensing for Resource Assessment and Management program. Consisting
of two phasas, an original $20,000 grant followed by a $11,600 add-
on, it funded basic research on the utility of digital image classifi-
cation to differentiate Aguaje Palm in the Equitos area of the low
selva. Digital processing was provided by ERIM. ONERN directed the
processing and conducted ground truth. Seven weeks of training was
provided for one person at ERIM, LARS, EROS, and Goddard Space Flight
Center. Hardware purchased with the grant funds included a 35 mm.
SLR camera, a Diazochrame printer and developer, and various phtogra-
phic supplies.

The present inventory of hardware for remote sensing
is mudest. 1In addition, ONERN maintains a fleat of approximately 21
vehicles. Most of these were originally financed with USAID funds on
previous projects. They consist mainly of Dodge Pickup trucks and
Chevrolet carryalls, and most are of 1967-1970 vintage. A complement
of spare parts will be financed under the Project, to cover increased
use which the vehicles will be expected to have under the Project.

Space within the remote sensing office area is totally
inadequate for the proposed program. There is no room for the proposed
computer system although the image analysis terminal could be located
there. No more than 2 persons could be added :o the Presently avail-
able space. Additional space will be needed for the computer rocm, an
image analysis/terminal rocm (ideally), a visual interpretation/stor-
age room. This will be financed by ONERN fram counterpart funds.

In summary, the Sub~Diractorate of Remote Sensing,
while small, possesses an adequate capability to support the proposed
program. The staff has a good basic understanding of the technology
and can absolutely absorb training in new techniques, It can also act
as a nucleous to coordinate and assist with training of the additional
personnel requiraed for the proposed program. With the addition of thae
new hardware provided under the Canadian program; ONERN will have a
relatively bounded basic capability. With the addition of hardware
broposed in this program, it will have an excellent capability, able
to operationally provided timely resources and environmental assess—
ment,

b. cartography and Map Production

The Office of Cartography is comprised of three divi-
sions, the Division of Photogrammetry and Basic Mapping, the Division
of Thematic Mapping, and the Division of Printing and Publication.

Total staff is made up of 26 persons. The basic tasks of this office
are to provide support to the various resources mapping groups in ONERN
in basic photo-interpretation, to cartographically prepare maps for
production and to print the maps and reports put out by ONERN. In addi-
tion to basic expected cartographic skills, many of the staff have had
training and experience in the fields of photointerpretation and the
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basics of remote sensing. For training, the Office has raelied heavily
on the technical courses provided by IAGS and its Fort Clayton School
of Photogrammaetry in the Canal Zona..

The products produced by the Cartographic O0ffice are
of very good quality. The general proceduraes followed are ralatively
labor-intensive as is to be expected. The Office has deliberately
avoided use of certain labor-saving techniques in part to "be abla to
maintain a higher quality" and in part to take advantage of a large
stock of materials on land from previous projects. At present, how-
ever, this stock is running very low and must be supplamented in order
to support the proposed program.

Present techniques include use of the standard scrib-
ing process. In most cases, map data is manually transferred to blank
scribecoat. In a few instances, photo-sensitized scribeguides are pre-
pared by hand. Use of a mechanical "whirler" could increase the effi-
ciency of this operation. For production of colored aerial maps, peel-
coat is employed. The use of photo-engraved peelcoat has been avoided
in the hope of maintaining a higher quality product. Such a technique
does require more care in registration of individual separations, but
can cut labor by a factor of several times, a necessity for future
high volume operations and with care, a high quality product can be
produced.

The Cartographic Office presently has basic facilities
to support approximately 20 cartographer/draftsmen. This includes draft-
ing/light tables, scribing tools, lettering sets, and basic drafting
equipment. Space available in the cartographic laboratory will be pro-
vided to support more draftsmen with the removal of the administrative
section occupying 1/4 of the room. The Office maintains photographic
facilities for cartographic and general photographic purposes. At pre-
sent, their capabilities are limited to b/w processing. They have a
large copy camera and an inadequate small formmat enlarger. However,
Project Percept has funded ($30,000) a complete color photographic
laboratory including a high quality enlarger, an automated film/paper
processor, and miscellaneous peripheral hardware. The quality of the
present dark-room "wet" facilities is marginal. Tile-lined sinks,
difficult to keep clean are used for print and sheet film processing.
Water used is standard top water with a high TDS (primarily bicarbonate/
carbonate) . Addition of stainless steel sinks and disposable ion-ex-
change filter columns financed under the Project will alleviate these
problams.

Most maps are printed on the Harris offset press. It
has a maximum sheet size of 24 x 36". Standard procedure is a 4 color
run, each color printed separately. With appropriate screening, over
20 colors can be reproduced. The addition of texture screens provided
under the Project will allow almost unlimited variation.
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A standard run for a report with maps in 350-500
copies with perhaps 50-100 extra copies of the maps. Mos of thase
are autamatically distributed to GOP agancies. The remainder are
stored in the ONERN warehouse with a faw (n 5) kept at ONERN for on-
call distribution. Although there is a formal Office of Information
and Public Relations within the ONERN infrastructure which is respon-
sible for dissemination of reports, there is in fact no easily access-
ible means of obtaining a specific product or even of guaranteeing
its availability. fThe present procedure requires a user to formally
request the report from the Director General who then sends a memo
to Public Relations which in turn send out the report if it is avail-~
able. There is no "map scales" counter or user assistance facility
similar to even those of SAN or IGM. Accessibility of infommation
is a pre-requisite to acceptance of and demand for a product.

In summary, the Office of Cartography is, in general,
well equipped to handle the responsibilities required of it for the
proposed program. With the addition of personnel, training, supplies,
and a minimum of raw hardware, it can support the program and produce
a high quality product.

c. Environmental Protection

Within the last year, ONERN has designated a sub-

directorate which is responsible for the evaluation of envirommental

- dmpacts and recommendaticms for mitigation of environmental impacts.
The Sub-Directorate of Studies for Conservation of the Environment
has proposed additing three new divisions: (1) The Division of Pro-
gramming of Studies, (2) The Division of Environmental Studies, and
(3) The Division of Environmental Impact Evaluation. fThe Environmental
Protection Sub-Directorate is presently composed of a small core staff
of seven professionals. The specialists of this staff are listed below:

a. Agronomy/Hydrogical impacts

b.  Agronomy/Agricultural impacts

C. Soiis/Geomorphological impacts

4. Industrial impacts

e. Sociology/Human impacts

f. Geography/Urban impacts

The core staff will be aided by specialists from other

sub-directorates within ONERN to carry out necessary field work for
specific environmental programs.
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The Environmental Protection Sub-Directorate is re-
sponsibla for preparing reports which will be submitted to the National
Institute of Planning. ONERN'S reports concerning specific environ-
mental studies and recommendations on development sitas are used by
the National Institute of Planning for the formulation of short-temm,
medium~term, and long-term national plans. However, the Sub-Director-
ate currently has little experiaence in environmental impact assess-
ment and has not yet conducted any specific studies on development
sites. They are currently involved in the in-house regional (depart-
mental) survey (diagnosticos) program and have prepared a general re-
port on the AID-financed Plan B&sico de Proteccidn Ambiental: Huallaga
Central y Bajo Mayo (published February, 1979). The diagnosticos are
not so much planning in the sense of being prescriptive as they are a
means of organizing environmental data to summarize the environmmental
problems that plague particular areas. The Huallaga Central environ-
mental protection plan attempted to address potential development pro-
blems for the Sub-Tropical Lands Development Project. The assessment
took into account Peruvian laws and policies but the study was essen-
tially a framework document somewhat lacking in necessary descriptions
of the project area, while addressing some existing environmental con-
ditions and non-specific future trends. ONERN's Diagnosticos are
currently being conducted in three departments: Ancash, Lima, and Ica.

Preparation of ONERN's Diagnosticos require consider-
able manpower, time and data. At the present rate of progress, at
least 10 years will be required to attain nationwide coverage without
consideration for update or improvement. The major problem with the
diagnostico procedure, at this time, is the insignificant impact and
relationship that they have on the process of development planning.
The diagnosticos have not been considered with proposed on-going develop~
ment projects and the information may not be of sufficient quality or
in a form acceptable and useful for helping the action agencies to ade-
quately evaluate environmental impacts.

Although ONERN appears to have the expertise to con-
duct environmental evaluation programs for planning and developmant
purposes, it has not developed adequate procedures and methodologies
to accomplish the task. An evaluator of the ONERN Huallaga Environ-
mental Protection Plan reported that Peru has a "realistic potential
for substantial countrx/participation (in environmental assessment) in
the immediate future" .=

Realizing ONERN's current deficiencies in environ-
mental impact assessment capabilities, the proposed project will in-
clude a series of training programs and short-term technical assistance
to strengthen ONERN's institutional and technical capabilities for

1/ Lausche, 1979. "Visit to AID Mission/Peru, april 30-May 4, 1979,
~— Draft Report.
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envirommental impact assessment (see Part II.B.5). Considering the
qualifications of the envirommental protection core staff and support
personnel available from the other sub-diraectorates, ONERN should de-
velop a realistic and operational capability in the area of environ-
mental impact assessment and planning as a result of the proposed AID-
financed project.

3. Equipment

Major hardware funded under the Canadian Project Percep
is aonly now being procured. Three major systems will be acquired.
These include a completely equipped color darkroom, a color additive
viewer, and a Landsat digital image processing systems. The first two
have been ordered. The last will be ordered in August 1980. All of
these systems will have direct use in the proposed program. The first
two, the color processing capability and the color additive viewer,
will provide desirable, but not critical support. Acquisition of the
digital system is critical to ccmpletion of the proposed program.

4. Technical Capability of National Aerial Photographic
Service (SAN)

The main responsibility of the Servicio Aerofotografico
Nacional (SAN) is to collect aerial photography cver Peru. SaN is an
amm of the military, but is designated to provide aerial photographic
support to official civilian agencies within Peru and to make such
photography (over most of Peru) available to the public. Legallv, SAN
is the only agency or group within authorized to take aerial photography.
Aerial photograghy by other agencies or private fimms is strictly for-
bidden. Most of SAN's photo missions are in support of the national
topographic mapping program conducted by the Military Geographic Insti-
tute (IGM). However, an increasing number support resource projects
or specific mapping requirements of other agencies among them the
Ministry of Agriculture and Food and ONERN. SAN contracts with the
agencies for specific coverage. Costs of the service must he borne
by the requesting agency.

SAN has obtained coverage of approximately 40% of Peru.
Almost all of the photos are black and white panchromatic and range in
scale from 1:2,500 to 1:60,000. As of 1979, total photo inventory was
estimated at 860,000 vertical and 30,000 cblique photos.

a. SAN Equipmant

SAN possesses the latest in high quality mapping ca-
meras and aircraft. Its cameras inventory includes 9 mapping cameras
(four wild RC-10, two RC-9, one RC-8, and two RC-5) and several recon-
naissance cameras (K-17, for example). Lenses for the Wild cameras
include 12", 6", and 3.5". SAN's aircraft inventory is equally impres-
sive. They presently operate two Lear 25B aircraft, each with two
transverse camera parts. The Lear, a pressurized jet aircraft, is
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capable of altitudes in excess of 40,000 feat and speeds of approxi-
mately 400 mph. In addition, SAN operates three Beechcraft B80 air-
craft. These twin-engine tucbop—ops have one camera part each and
are suitable for lower altitude .lights than the Learjets. If a high
cargo capacity, slow-speed aircraft able to land on remote runways is
needed, SAN can borrow a Pilatus Porter from the Air Force.

Processing of the b/w £ilm is done in-~house by SAN.
They have two Kodak Versement automated processors f£nr 9-inch film.
Contact prints and copy negatives are made on Log E Tronic strip print-
ers. The general quality of the b/w produced by SAN is excellent.
Although they have only very limited experience with b/w infrared,
there is no reason to pressume that they would be other than excellent.

b, SAN Experience with Color Infrared (CIR Photography)

Color infrared photography at present is not particu-
larly popular in Peru. This is most likely due to the fact that it is
expensive and more difficult to process than black and white. Because
of this, few of the resource professionals have had the opportunity to
use CIR photos in an operational program, and previously they had not
been sufficiently convinced of its benefits to justify the added diffi-
culties. SAN has had limited experience in taking and processing CIR
photography. However, they have experimented with it. Their first
experience occurred shortly after the disastrous debris flow in Calle-
jon de Huaylas in May of 1970 when NASA flew CIR of the area. Since
then, they have taken several rolls themselves and have successfully
processed them by hand in a portable reel-to-reel tank. The quality
of theilr product is quite good, particularly given the aspect of manual
processing. With minor assistance in selection of appropriate filters,
and in film calibration, they should be able to provide an acceptable
and useful product for this project.

c. SAN Contract Costs

Very limited data is available on costs of contract-
ing SAN to provide aerial photography. SAN commonly contracts on a
cost/hectare basis and will guarantee performance. Costs often include
cost of film and processing (b/w only). The Cadastral Office of the
Ministry of Agriculture and Food commonly contracts with SAN for rela-
tively large scale photography. Other agenzies, such as ONERN, may
obtain the photography throuch the established contracts of the Cadas-
tral Office. Example of recent contract costs are 95 soles/hectare
for 1:5,000 scale (small area), 41 soles/hectare for 1l:10,000 scale
and 10 soles/hectare for 1:25,000 scale (large area). Using this in-
formation, a reasonable figure for average cost/hour of flight time for
the Learjet can be estimated at 3000/hour.
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Environmental Impact

The USAID/Peru Project Committee completed the Initial Envi-
ronmental Exsmination (I.E.E) during the development of the P.I.D.

The I.E.E. recommended a negative determination with which the AA/LAC

- concurred on February 28,1980.-- Annex I, Exhibit G contains the I.E.E.

IV. IMPLEMENTATION ARRANGEMENTS

A.

Schedule of Major Events.

1.

2.

10.

11.

12.

13.

14,

Project Agreement signed.

Contract signed for Aerial
Photography of First Area.

Initial Conditions Precedent Met.

LANDSAT Imagery ordered from
Brazil,

Participant Training in
Cartography initiated
(IAGS Cartographic School)

Prequalification IFB for T.A.
published.

Phase I equipment IFB prepared
(Secondary Condition for
vehicles met).

Final Design Plans for Building
prepared. (Secondary Condition

for GIS Computer met),

T.A. Contracted.

Building Construction initiated.

Additional personnel contracted
(Long Term T.A. on Board)

GIS System designed.
IFB prepared.

Computer

Phase I Field Work initiated.

Participant Training in
Remote Sensing Initiated
(IAGS Cart.School)

August 29, 1980

September 5, 1980

September 15, 1980

September 30, 1980

October 6, 1980

October 10, 1980

October 24, 1980

October 31, 1980
December 19. 1980

January 30, 1981

February 6, 1981

March 31, 1981

April 10, 1981

April 24, 1981

44,



15.
16'

17.

18.

19,
20.

21.

22,
23.

24,

Phase III Equipment IFB published.

First two floors of building
comgleted.

GIS System installed

Phase I of 1st. Area completed.
(Reevaluation of Phase I made).

Phase II GIS System Programmed.
Phase III Activities initiated.

Phase II GIS System fully
operational

Phase I Activities terminated.
Phase TIII Activities terminated.

Project Terminated.

45.

July 31, 1981

August 3, 1981

August 3, 1981

September 4, 1981
December 18, 1981

February 15, 1982

March 31, 1982
November 30, 1982
July 31, 1983

August 31, 1983
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B. Procurement and Disbursement Procedures

1. Procurement Proceduras

The salaction of consultants and contractors, procurement
of equipment and material, shipping and insuring will be done in accord-
ance with standard A.I.D. procedures detailed in the Project Agreement.
Goods and services procured under the Grant shall hava both their source
and origin in countries included in Code 000 of the A.I.D. Geographic
Code Book and Peru. Computer tapes of satellite imagery will be pro-
cured from INFE in Brazil and a waiver will be required for this purpose.
Given the highly taechnical aid specialized nature of the goods required
for the Project, these will be procured directly by A.I.D. with ONERN's
active particvipation in developing the technical specifications. At
present consideration is being given to use of a RSSA or AID/W IQC for
provision of the technical services. This, therefore, would also pre=-
clude implementation of the host government contracting mode. In addi-
tion this decision is bsed on a formal request by ONERN contained in
the letter of application.

Approximately $20,000 of spare parts will be procured with
Grant funds for ONERN vehicles to be used under the Project. These
parts will be procured from the U.S. and the list will be approved by
A.I.D., prior to purchase.

2. Disbursement Procedures

A three-year disbursement period will be required for the
Project (see the disbursement schedule in Section III.B.l, Financial
Plan) . No deviation from A.I.D. established disbursemenc procedures
is anticipated. Materials and equipment procured in the United States
will be paid through A.I.D.'s standard diract procurement procedures.
Disbursement for local currency costs will likewise be made in an qstab-
lished manner acceptable to A.I.D., astablished with ONERN.

C. Project Approval Procedures

The proposed Project is funded at a level within the Mission
Director's approval authority and will be authorized by him. The
Mission's Project Committe= consisting of representatives of the Agri-
cultural and Rural Develc maent Office, the Development Resources Offica,
the Controller's Office and tha Regional Legal Advisor will review the
Project and recammend its approval to the Director. Signing of the
Project Agreement will take place early in Auqust, after tha installa-
tion of the new government.

D. USAID Monitoring Requirements

Monitoring will be exercised by a USAID Project Committee with
the following responsibilities:



47.

1. Project Management. The Project Manager for the Project
will be assigned from the Mission's Office of Agriculture and Rural
Development. The Project Manager will work closely with ONERN and
the technical assistance provided to insure that provisions of the
A.I.D. Project Agreement and Implementation Letters are met.

2. Joint Annual Reviews. Joint annual reviews will be an
essential feature of Project Implementation, the reviews to be under-
taken by A.I.D. and the GOP.

3. The Evaluation officer from the Program Cffice will assist
in doing the annual evaluations.

4. The Mission Controller will review disbursement/reimburse-
sement requests for conformity with A.I.D. regulations and will ensure
that adequate financial controls are followed.

5. Additional Mission offices, such as the Executive Office
and RLA, will be called upon as appropriate.

The following reports will be required to assist the Mission
in monitoring the Project.

1. A guarterly report from the ONERN Management Division on
activities and counterpart expenditures completed and projections of
activities and counterpart expenditures for the next quarter.

2. ONERN will develop an annual implementation plan which
will include a projection of project activities for the coming year
in addition to an annual operating budget which will include inter
alia GOP counterpart allocation and A.I.D. local currency require-
ments.

E. Conditions Covenants and Negotiating Status

1. Conditions Precedent to Disbursement

a. Initial Conditions Precedent to Disbursement

Prior to the first disbursement under the Grant, or
to the issuance by A.I.D. of documentation pursuant to which disburse-
ment will be made, Peru will, except as the parties may otherwise agree
in writing, furnish to A.I.D. in form and substance satisfactory to
A.I.D.

(i) An opinion of the Legal Advisor of the Ministry
of Economy and Finance or other councel acceptable to A.I.D., that this
Agreement has been duly authorized and/or ratified by, and executed on
behalf of Peru, and that it constitutes a valid and legally binding
_obligation of the Government in accordance with all of its terms;
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(ii) A statement of the name of the Person for Paru
holding or acting in the office specified in Section 8.2 (Director of
ONERN) , and of any additional representatives, together with a speci-
ment signature of each person spacified in such statemant;

(iii) An operational plan for the life of the Project;

(iv) A financial plan which detailes ONERN contribu-
tion to the Project over the life of the Projact;

(v) A time-phased plan for the provision of raquired
¢ounterpart personnel.

b. Secondary Conditions Precedent to Disbursement

(i) Prior to disbursement of funds for purchase the
computer equipment or to issuance by A.I.D. of documentation pursuant
to which disbursement will be made, Peru will, except as the parties
may otherwise agree in writing, furnish to A.I.D. in fomm and substanca
satisfactory to A.I.D. an implementation plan, architectural and engi-
neering plans and a financial plan, for construction or establishing
and equipping of additional office-space to house the equipment.

(ii) Prior to disbursement of funds for the purchase
of vehicle spare parts or to issuance by A.T.D. of documentation pur-
suant to which disbursement will be made, Peru will, except as the
parties may otherwise agree in writing, furnish to A.I.D. in form and
substance satisfactory to A.I.D. a listing of the spare parts to be
bought.

2. Covenants

a. Peru covenants to provide necessary resources after
completion of the Project to provide for operation, maintenance and
repair of the equipment procured or repaired by the Projeact.

b. Peru covenants to establish salary scales for all
professional involved in the Project especially computer Programmers,
operations and data technicians which are competitive in the local
labor market.

C. Peru covenants to carry out with A.I.D. annual joint
evaluations of the Project which measure attainment of goals and re-
commend necessary adjustments in Project implementation.

3. Negotiating Status

Personnel of ONERN have been closely involved in the
develomment of the Project. No issues remain to be negotiated, and
it is expected that the Project Agreement will be signed with the
new Government in August 1980,
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F. Evaluation Plan

Joint annual evaluations will be carried out. In addition
to checking the evaluation indicators suggested in the Project Logical
framework, the annual avaluations will look at the relevance and ef-
fectiveness of Project inter-agency coordination and management mecha-
nisms established.

Although the Grant should be signed by August 31, 1980, dis-
bursements are not likely to begin until FY 8l. Therefore, the first
annual evaluation is not scheduled until August 1981. Between signing
and this first evaluation, the Mission will be monitoring progress
towards meeting CPs and project implementation; AID/W will be kept
informed through Quarterly Project Reports.
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CERTIFICATION PURSUANT TO SECTION 6ll(e) OF THE
FOREIGN ASSISTANCE ACT OF l96l, AS AMENDED

I Howard D.Lusk, the principal officer of the Agency for
International Development in Peru, having taken into account among
other factors the maintenance and utilization of projects in Peru
previcusly financed or assisted by the United States, do hereby
certify that in my judgment Peru has both the financial capability
and the human resources capability to effectively maintain and
utilize the capital assistance project: Land Use Inventory and
Envirommental Planning = ONERN,

This judgment is based upon the implementation record of the previocus
projects implemented in Peru, and the quality of the planning which
has gone into this new project.

Howard D. Lusk
Acting Director
USAID/Peru
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Director . v .
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PRESENTE i i
/P

Tengo el agrado de dirigirme a usted con el objeto de someter a su con=
sideracién una solicitud para el financiamiento parcial del Proyecto que hemos deno -
minado "Inventario de Recursos Naturales y Planeamiento Ambiental", mediante una
donacidn ascendente a la suma de US$1'000, 0G0, Esta solicitud cuenta con el cono =
cimiento y aprobacién de la Secretarfa General del Primer Ministro, Sectoral cual
pertenece esta Oficina., A continuacién, me permito exponerle brevemente los moti-
vos por los cuales consideramos de alta prioridad el referido proyecto para los finesde
ONERN vy los intereses del Perg.

Como es de su conocimiento, las responsabilidades de ONERN estén di-
rigidas principalmente al incremento del conocimiento del potencial de |os recursosna
turales del pafs a fin de sustentar la formulacién de los planes destinados a satisfacer
las necesidades bésicas de la poblacién y a la implementacién de la polftica de uso ra
cional, conservaeién y proteccién de los recursos naturales y de medio ambiente del
pais.

Es conveniente sefialar que en el Plan Nacional de Desarrollo 1979~

1980, se establece que la actual coyuntura por la que atraviesa el pals se caracteriza
por las limitaciones de orden estructural que afectan el aparato productivo, mantenien
do un conjunto de desequilibrios vinculades con la produccidn interna, la disponibili=
dad de divisas, el acelerado ritmo de la inflacidn y el deterioro de las condiciones de
vida de amplios estratos de la poblacién, Estos conceptos contribuyen a destacar, la
especial importancia que adquiere el adecuado conocimiento de la riqueza natural, pa
ra los fines de su 8ptima utilizacién y de la promocién de los sectores productivos, co=
mo la agricultura, minerfa, energla y pesca, donde los recursos suelo, agua, foresta -
les, pesquercs, mineros y energéticos constituyen los factores bdsicos para conseguir el
incremento de la produccién de bienes, cn particular de alimentos, y de los productos
de exportacién,

A este respecto, debe tenerse en cuenta, sin embargo, que a pesar  del
considerable esfuerzo realizado en los Gltimos afos para lograr un mayor conocimiento
del potencial de los recursos naturales del pafs, atn existen alrededor de las dos terce-
ras partes del territorio naciona' donde se desconoce el valor y las posibilidades de de-



Yl
N &

Calls Dlscisista No. 333

OﬁUNA NACIONAL OE EVALUACION Urb. EI ;:::; - “s:: inldro
0E RECURSOS NATURALES : s oM aron
O'EE'RN Annex I
-2- Exhibit B
Page 2 of 3

sarrollo de su riqueza natural, Esta situacién se agrava adn més si se reconoce que la
informacién disponible de la parte estudiada del territorio fo siempre se encuentra en
los nivele: o grados de detalle requeridos por los planes de desarrollo nacional, las o
bras de ingenierfa o de infraestructura civil y las de promocién econémica y social del
pafs, a nivel de proyectos y ejecucién de obras,

Factores de diversa naturaleza han motivado la existencia de esta situa=
cibn, Entre ellos, cabe sefalar la disfmil o compleja realidad de la geografla, que se
manifiesta en las diferentes regiones naturales; la escasez de vfas de comunicacién o
de acceso, principalmente en la Selva y en la Cordillera; la falta de recubrimiento
cartogréfico (fotos, mapas, mosaicos, etc.) de grandes porciones del pafs y lo reduci-
do de los fondos presupuestarios asignados a los Organismos PGblicos vinculados con la
investigacidn, administracién y control de los recursos naturales.

La creacién de ONERN en el afo 1962 tuvo por objeto precisamente a-
celerar el desarrollo de los estudios tendentes a establecer el potencial de los recur -
sos naturales bésicos del pafs y a proponer sus usos mds apropiados como medio de im -
plementacién fundamental para alcanzar los fines de un desarrollo arménico e integral,
Desde la fecha indicada, ONERN ha realizado una compleja y diversificada labor, re
ferida principalmente a la evaluacién integrada de los recursos naturales bésicos (sue-
los, agua, bosques, clima y recursos forestales), habiendo cubierto un total de aproxi
madamente 42'C00, 000 de hectéreas de la superficie territorial del Perf, es decir, al’
rededor de la tercera parte del mismo, en zonas de grandes posibilidades para el desa’
rrollo integral y, paralelamente, ha venido prestando el asescramiento adecuvado a Ios
niveles superiores del Gobierno, -principalmente al Instituto Nacional de Planificacién
en la formulacién de uso y conservacién de tales recurscs,

Si bien puede considerarse que los resultados aleanzados g la fecha han
respondido a los ~equerimientos bésicos de la planificacién nacional, es preciso en los
actuales momentos ~eforzar y modemizar la capacidad técnica de ONERN para elevar
su eficiencia y rapidez en lc ejecucién de inventarics de los recursos naturales  del
pals asf como para realizar estudios sobre impactos y proteccién del medio ambiente .
En base a esta necesidad, es que solicitamos a la Agencia para el Desarrollo Interna-
cional se sirva estudiar la posibilidad de colaborar con el financiamiento parcial del
proyecto aludido en el primer pérrafo de esta carta, mediante una donacién por la
cantidad indicada que, conjuntamente con una contrapartida de ONERN por el equi-
valente de USS$647,000 permitirfan a ONERN implementar un programa de evaluacidn
de recursos naturales utilizando técnicas de percepcidn remota asf como el almacena-
miento y operacién, para propésitos ambientales, de informacién sobre recursos naty-
rales en un sistema de informacidn geogréfica/temética. El proyecto consiste en la
combinacién integral de asistencia técnica, entrenamiento, adquisicién de equipo y
materiales a sar ejecutados en un perfodo de tres affos, En caso de contar con la a-
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ceptacién a nuestra solicitud, nos permitimos sugerir que la adquisicidn de equipo y
material técnico a ser importado sea realizada a través de los canales de adquisicién
de la AiD,

Agradeciendo anticipadamente la atencién que se sirva conceder anues
tra solicitud, me es grato reiterarme de usted.

Atentamente,

17,

Eduardo Armas Autero
Director General Nacional
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ACTION -MEMORANDUM

TO

Mr. Howard Lusk - Acting Director

FROM ¢ George Wachtenheim
Chief, Capital Development Division

SUBJECT : Project Authorization

DATE : June 30, 1980

Your approval is requested for a Grant of U.S. $1'000,000 to the
National Office of Evaluation of Natural Resources (ONERN) for

the financing of the project entitled "Land Use Inventory and
Environmental Planning'(Project Number 527-0202). Mission autho-
rization for the subject project was granted by State cable 052842
dated February 27, 1980. The Mission was advised in State cable
152117 dated June 10, 1980, that the Congressional Notification
waiting period expired May 29, 1980.

The purpose of the project is to assist ONERN in the identification
of natural resources and determination of land use capabilities in
the high jungle and sierra areas. Also to upgrade ONERN's capability
for environmental planning, including environmental assessments, pro-
tection plans and policies on natural resource conservation.

Recommendation: That you sign the attached Project Authorizationm,PP
facesheet, 611(e) certification, and source and
origin waiver.

Encl.:a/s

Clearance:

CON:JDavison o/ 4f.
ARD:JBO'Donnell<dd

DR :LTwentyma §

RD :JRosholt/ "

RLA:SWhitman - eargd in drafc)
PRO:LSmucker \ lg’

¢

7
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PROJECT AUTHORIZATION

Name of-Country: Peru

Name of Project: Land Use Inventory and
Environmental Planning

Number of Project: 527-0202

Pursuant to Section 103 of the Foreign Assistance Act of 1961,
as amended, I hereby authorize the Land Use Inventory and Environ-
mental Planning Project for Peru involving planned obligations of
not to exceed $1,000,000 in grant funds over a 3-year period from
date of authorizationm, subject to the availability of funds in accord=-
ance with the A.I.D. OYB/allotment process, to help in financing
foreign exchange and local currency costs for the project.

2. The project consists of maximizing the efficient use of Peru's
natural resources throuch the creation of natural resource inventories
and improved natural resource planning and allocation.

3. The project Agreement which may be negotiated and executed by

the Officers to whom such authority is delegated in accordance with
A.I.D. regulations and Delegations of Authority shall be subject to

the following essential terms, covenants and major conditions, together
with such other terms and conditions as A.I.D. may deem appropriate.

4. a. Source and Origin of Goods and Services

Goods and services, except for ocean shipping and except

as stated in paragraph 4.e. below, financed by A.I.D. under
the project shall have their source and origin in Peru or

in the United States, except as A.I.D. may otherwise agree

in writing. Ocean shipping financed by A.I.D. under the
project shall, except as A.I.D. may otherwise agree in writing,
be financed only on flag vessels of the United States.

b, Conditions Precedent to First Disbursement

Prior to any disbursement, or the issuince of any commitment
documents under the Project Agreement, Peru shall furnish in
form and substance satisfactory to A.I.D.

(a) - An pperational plan for the life of the Project;

(b) A time-phased plan for the provision of required
counterpart personnel.

(c) A financial plan which details over the life of the
Project ONERN's contribution to the project.
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¢. Condition Precedent to Disbursement for Purchage of
e e S e e L L L A 1 L
Computer Equipment

Prior to disbursement of funds for the purchase of computer
equipment, or to issuance by A.I.D. of documentation pursuant to which
disbursement will be made, Peru will, except as the parties may other-
wise agree iu writing, furnish to A.I.D. in form and substance satis-
factory to A.I.D., an implementation plan for either (i) the construc-
tion and equipping of a building to house the computer equipment and
related equipment or (ii) the refurbishing and equipping of space
available to ONERN to house the computer equipment and related equipment.

d. Covenants
Peru covenants:

(a) to provide necessary resources after completion of the
project to provide for operation, maintenance and repair
of the equipment procured for or repaired under. the Project.

e. The following waivers to A.I.D. regulations are hereby approved:
imagery tapes to be financed by A.I.D. under cthe project,up to an amount
not to exceed $10,000, may have their source and origin in countries
included in a.I.D. geographic code 941.

Howard D. Lusk
Acting Director

Clearance:

CON:JDavison \}509
ARD:JBO'Donnc.. o7 .

DR :LTwentyman ..

e
RD :JRosholt E?]
PRO:LSmucker )




SOURCE AND ORIGIN WAIVER

Under the authority delegated to me pursuant to Delegation

of Authority 99.15, I hereby waive U.S. and Peruvian source,
origin and nationality requirements under the Land Use .
Iﬁventory and Environmental Planning Project, Number 527-0202,
to permit the purchase of imagery tapes, up to an amount not to
exceed $10,000, in countries located in AID Geographic Code 941.
The waiver is justified on the basis that the tapes are not
available from countries included in the authorized geographic
code. See HB 1, Supp. B, 5B4b(2).

Howard D. Lusk
Acting Director
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3. Project Criteria Solely for Economic
Suppart Fun
a. FAA Sec. 531§ar. Wi11 this assistance N/A
support proinote economic or political stability?
To the extent possible, does it reflect the
policy directions of sectior 1027
Will assistance under N/A
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S. Will arrangements preclude use of financing:

a. FAA Sec. 104(f). To pay for performance of
abortions or to motivate or coerce persons to
practice abortions, to pay for performance of
involuntary sterilization, or to coerce or
provide financial incentive to any person to

undergo sterilization?

b. FAA Sec. 620192. To compensate owners
for expropriated nat onalized property?

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

d. FMA Sec. 662. For CIA activities?

. FY 79 App. Act Sec. 104. To pay pensions,
etc., for military personnel?

f. FY 79 App. Act Sec. 106. To pay U.N.
assessuments?

9. FY 79 App. Act Sec. 107. To carry out
provisions of FE& sections 2059(d) and 251(h)?
(Transfer of FAA funds to multilateral
arganizations for lending.)

h. FY 79 App. Act Sec. 112. To finance the
export of nuclear equipmenc, fuel, or technology
or to train foreign natfons in nuclear fields?

i. FY 79 App. Act Sec. 601. To be used for
publicity on propaganda Purposes within United

States not authorized by the Congress?

Page 12 of 12
Arrangements preclude the
financing of all items listed.
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AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON. D.C, 20523

. LAC/DR/IEE-80-12
ASSISTANT ENVIRONMENTAL THRESHOLD DECISICN
ADMINISTRATOR —

Project Title : ONERMN - Envirommental Planning and Identification
of Natural Resources, 527-0202
Funding : First FY: 80 - $700,000

Life of Project: $§2,250,000

Mission Recommendation: )

Rk [

Basad on the Initial Environmental Examination, the Mission has con=-
cluded that the project will not have a sicnificant effect on the

human environment and therefore recormands a Megativa Ceterrination.

The Lavalorrent Assistance Exacutive Commiziee of “ha Eureau for

Latin America and the Caribbean has reviewad the Initial Environmental
Ezamination for this project and concurs in the Mission's recommenda-
tion for a MNagative Determination.

AA/LAC Decision:

Pursuant to the authority vested in the Ascistant Administrator for
Latin America and the Caribbean under Title 22, Part 216.4a, Environ-
mental Procedures, and based upon the above recommendation, I hersby
determine that the proposed groiect is not 2»n action which will have
a significant effect on the human envirorment, and thereforsz, is not
an action for which an Environmental Impact Statement or an Environ-
mental Assessment will be required.

iz Lo,

oEST AVAILABLE DOCUMENT =iz

Zot- 2¢/9¢2

Date

Clearances: g
LAC/DR:Environmental Advisor:ROtto 7
pAS

CARC Chairman:iZzsn :

.
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INITIAL ENVIRCNMENTAL EXAMINATION
N

Project Yocation: N Peru

Project Title: QERN. - Envirommental Planmning and
Identification of Natural Rescuzcas

Project Numbexr: 527-0202

Funding: Pirst FY: §g - $700,000 _
L
N Life of Project: $2,250,000
IEE Prepaxed by: Edilberts Alawcén USAID/Peru

Environmental Cocrdinatsor

The USAID/feru project committee for the QERN - Znviropmental
Planning and Identification of Natm=al Resources project hasg
undertaken a cerplete Initdal Eavizor—ental Examination (I==) of
the project anvircmmental iznacts and has arwzivad at a reccrmenda-
tion Zfox a Yacztive Ddatarminaticn as iadicatad ia the Thrashold.
Decision: Seczien.

Concuvsrence: Data:
———moae T _ At

I nave reviewed tha Initial Envirommental Examination prapared by
the Project Committee for the ONERY - Znvirommental Planning and
Idantification of Yatural Resocurces prodeet and ccncux in thg Thra-
shold Cecision raccmmandation Zor a Negative Datarminaticn.

- 1.y L@onard Yaegar, gizactor
VP37 cUSAIDAFRTu ;. L LV

AA/LA Decision:

- v - .o

Based upan the Developmant Assistance Zxecutive Committaes review of
“tha Project Idantification Doctzent, including the Initial Zavivone
mental Examination for tha GMERM - Eavirenmental Planning and rden-
tification of Natural Rescurces projact, I approve tha Threshold
Dacision for a Negative Datarmination.

Assisztant Admizizteator Zer
Latia Anerica
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I. Evamination of Nature‘. Scove and Magnitude of Envirormental
lmpacts

a) Project Description:

This project will strengtien CMERN's capacity to identify and
inventory natural rascurces ard detarmine land use capabilities. It
will also upgrade ¥ ‘3 capability for environmental planning in-

~cluding envirommental assessments, and general policies cn natural

rasourcea consarvation.. -

Grant funds will ba used <o finance technical assistance,

. training and operaticnal expenses ralatad to the develcpment of Sour

pilot inventory and rescurces manacerment studies: two at tha relim-
inary level in the sierxa ragion: coveriag arproximataly €00,C00 .
bectares and twe at a semidetailed level in the nigh jungla az=a with
a total of 100,000 hactaves. To a limitad extent, funds will also be
used in the procnrement of caxtain equipmant related zainly to the
interpretation and use of zemora sensiag inagery and digit=l preducts,

It is expected that by tke end of the aroject adecuats
mathodolgies will bae established and perscnnel traired to centiave
Wwork on resources inventories thrcughcut the rest of the ccuntzy.
CIER and other GC2 agancies will alzo have the cagelilisr of con-
ducting envizca-ental assesspents Sco raducing cavivonmeatal hazgsxds
and protecting tha natural rescurce base.

b) Identification and Evaluaticn of Eardrermental Ircact:

The project's possible environmantal effects hava been
carefully reviewcd following the ozdar aestablished in the Izpact
Identification and Zvalnaticn Fera.

It has keen concluded that the project will not roduca any
pegative effect with segard <o the emvirenrent. On the contzazy, the

- abjective of the  project is to upczade the ingtituitional cavacicy of

CNERN for planning the rational use of natural rascuzces 5 avoid
axtincticn or degradaticn of the resourcs base. The prodect alseo aims
at develcping within the ccunt=v swereness of &he izpeztance of
environmental analysis and exgertisa Sor such analysis. It is ex-
pectad that his will lead to tha passing of legislatien racuizrizg tha
develorment of an anvircommental evaluations for any capital insra-
sttuctura project implementad in the count=v. The projact will +hus
fulfill cne of tha basic cbjectives of AID's environmental policy.

IT. Reccmmendaticn for Enviscnmental Action:

3ased on the careful review and assessment of tha posuibla envizon-
mental izzacts, the project ccrmittee raccrmends a Thrashold Dacizicn

Sor a Necazive Petarminmacion,
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EROJECT: ONERN- ENVIRCNMENTAL PLANNING AND IDENTITICATION OF

Tame

NATURAL RESOURCES : .

Project N° 527-0202

Attachment to Annex
Initial =Z=vivormental
Exaninaticn (I=X)

IMPACT IDENTIFICATION AND EVALTATION FORM
) Impact Identificaticn

. i and
Imcact Areas ard Subeareas Evaluaticn 1/
A. ILaXD CsE
l. Cianging the character of the land through:
a. Increasing the population N
b. Itractins mamiral rescurces N
C. Land clearing N
d. Changing scil productivity capacityem—e— N
2, Altering natural defenses N
3. Foreclosing important uses | N
4. Jecpardizing man or his works N
5. Contributing to a more rational use of the
lard g
B. TUTER QUALITY
l. Fhysical state of watar N
2. Chemical and biological statas N
3. Ecological balance N

4. Other factors Nona

1/ Use the following symholss N - No envirommental impact
L = Littla environmental izpac
M = Mcderate envircrmmental impy
B = Hich envircomensal izracs
U - Onknown envirermenesal izra

;

Auqusa+ 1q7q
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C.

De..

P.

G.

IMPACT IDENTIPTCATION AND EVALTATION TORM

ATMOSPHERTIC , — .

l. Alr additives N

2. Adir pollution N

3. Yoisa pollution N
4. Other factors None
NATURAL RESOURCES

l. Diversion, altared usa of water N
2. Irzeversible, inefficient, commitments = N
3. Improved Use of Matural ROSOULCES e )28

N\
COLTURAL AND SOCIQ ECCNCMIC
1. Altering physical swvinbols N
2. Quzang:a of cultural =aditiens M
3. Qiangea in pcopulation - X
4. Cther factors Nora
ESALTH
l. Changixng a natuwal envi-enment N
2. Elinipating an ecosystem N
3.. Other factors - None

GENERAL

1. Intermational impacts N
2. Controversial izpacts N
3. Larxger program imracts . N
4. Other Zfactors None
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OPGANIGHiA MA DE LA OFICINA NACIONAL DE EVALUACION DE RECURSOS NATURALES - D.L. 20588 .
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CONSCLIDATED HARDWARE LIST

DESCRIPTION
PDP-11/34 plus peripherals
Video Tape Unit
Optical Pantograph
Bausch and Lomb Zoom Transformer Scope
Bausch and Lomb Zoom 240
Sinks
Filter Columns
Vehicle Spare Parts
New 4-Wheel Drive Carryall
"Whirler"
Miscellaneous Printing Hardware
3 Coordinate Digitizers $10,000 each
5 Interactive CRT's $2,000 each
1l Electrostatic Grey-Scale Plotter
1l Color Graphics Di;play
Spare Parts and Miscellaneous
Environmental Monitoring Equipment

Total

Annex II
Exhibit ¢

ESTIMATED COST

$ 175,000
3,000
5,000

10,000
5,000
3,000
1,000

20,000

15,000

15,000

10,000

30,000

10,000

10,000

15,000

10,000

75,000

$ 412,000



SUMMARY OF TECHNICAL ASSISTANCE

SPECIALTY

Aerial rhotography/Film Types
Digital Image Processing
Land Cover

Statistical Technigques

Land Cover

Statistical Technigues
Scribeguide Precaration
Thematic Mapping

GIS Analyst

GIS Analyst

Computer Technician

GIS Analyst

Environmental Assessment
Forestry/Remote Sensing
Urban Geography/GIS

Forest Inventory/Statistics
Thematic Mapping/Statistics
Land Cover/Photointexrpretation
Land Use

GIS

Remote Sensing/Statistics

Urban Land Use/Digital Processing
TOTAL

LEVEL OF EFFORT

Annex II
Exhibit D

ESTIMATED COST

(Man=Months)
240
4,0
1.0
2.0
1.0
1.0
1.0
1.5
3.0
2.0
1.5

6.0

4,0
45,0

$ 16,000
32,000
8,000
16,000
8,000
8,000
8,000
12,000
24,000
15,000
12,000
48,000
16,000
8,000
24,000
16,000
8,000
8,000
16, 000
16,000

8,000

32,000
$ 359,000



ANNEX II

SUMMARY OF TRAINING Exhibit E
DESCRIPTION OF CQURSE SPECIALTY LEVEL OF EFFORT ESTIMATED COST
(Man=Months)
IAGS Course:
18 Students $ 24,000
Four U.S. GIS
Laboratories:
3 Students 20,000
GIS 1.0 8,000
Environmental
Assessment
Methodologies 4,0 28,000
Environmental
Management 3.5 24,000

Remote Sensing/
Statistics 1.0 8,000

TOTRL $ 112,000
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Taest Sites

Eventually, the natural resource information system designed in this
project will be implemented on a nationwide basis. However, prior to
its operational acceptance by Peruvian resource and environmental
managers, it must be designed and demonstrated on a smaller scale. The
purpose of this project is to develop efficient operational techniques
which will be directly applicable to the national project and to
demonstrate these techniques to the appropriate Peruvian resource or
environmental agencies. In order to do so, a series of test gites will
be chosen. Over each test site, all of the procedures of the inventory
system theme maps will be tested. The format of the information system
theme maps will follow the standard 1:100,000 scale quadrangles(30' x 30')
established by the IGM. Each quad covers an area of approximately

55 x 55 kilometers or 3,025 km¢. Each test site has been chosen to
cover six complete and contiguous quad sheets. Thus, the area of each
test site will approximate 18,000 km<.

Numerous criteria have been considered in selection of the test sites.
Since these tests are a precursor to an eventual naticnwide project,
they must fairly represent a cross-section of the many land cover types
to be found in Peru. This will guarantee that the land cover classi-
fications to be developed will accurately represent actual conditions.
Since one of the major uses of this system may be in environmental
assessment and planning, it is also desirable that the test sites cover
areas having known or potential environmental problems or hazards.

Most of the test sites should have a fair variety of previously mapped
ancillary thematic data. The major new mapping thrust in this project
will be the production of Landsat land cover maps. These maps, however,
represent only one "theme" of the many necessary to make a thematic
information system useful. Thus, maps of other themes; i.e., geology,
soils, topography, etc., must also be available.

It is preferable that high quality base maps exist over most of the area
of the test sites. Such bases will allow accurate location, registration
and geometric fidelity of the thematic maps. If no base maps are availa-
ble, mosaics of sidelooking airborne radar (SLAR) will be acceptable
substitutes.

Availability of old aerial photographs over the test sites will provide
several benefits. It will allow detection of land cover change over
time and estimation of the rate of change. It will also act as a backup
to the new CIR photography in areas where cloud cover pravents new
coverage.

The test sites must be in an area having coverage by the Landsat
satellite series. Numerous frames of data are available over Peru.
However, in some areas, nearly continuous cloud cover has hampered
collection of even a single frame of usable data over the eight years of
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Landsat's existence. In addition, in some areas; the quality of data

is insufficient to produce a computer-compatible rape (CCT) necessary
for the dirital classification. Test sites should be placed so that
each may be covered by a single Landsat frame. This will greatly
simplify the digital classification. Eventually, the problem of mapping
quads lying along frame boundaries must be resolved, but to do so in

the beginning stages of technology transfer is not advisable.

Finally, an important criteria for selection ic the short-term relevance
of the area to the interests of both USAID and the Government of Peru.
Although many possible areas would be acceptable for "calibration" of
the mapping system, it is logical to choose areas in which the new
information generated will be of immediate use. USAID, at present, has
several resource and development projects in Peru. Likewise, the GopP,
through ONERN, has indicated a preference for selection of several
areas.

It must be stressed here that the specific test areas suggested herein
are not immutable. As the project develops, they may be moved to

. satisfy future needs providing they still meet the aforementioned
criteria. An uncertainty in the priorities of ONERN is the upcoming
general election. It is conceivah.: that the new government may have
different development priorities than the present government. CNERN,
cbviously, would be regquired to respond to these priorities. 1If so,
the location of some of the test areas may be changed accordingly.

Location of Test Sites

Identification of 30-minute quadrangels is facilitategd by use of a grid
system of IGM, Figure 2-1 is an index map of Peru showing the location
of the 30-minute quadrangles. The grid uniquely locates each quad by

a number/letter coordinate, numbers indicating location N=-S and letters
indicating location E-W.

Intensive discussions with GOP resource managers and with USAID personnel
resulted in selection of 12 candidate test sites for the project.
Budget limitations have restricted the final choice to six test sites.

Multiple test sitas are required for several reasons. Although the new
techniques could indeed be demonstrated on only a single site, it is
necessary to develop operational procedures which will be applicable to
a future high volume program covering the entire country. Thus, several
such sites, in total covering an appreciable area, must be used. In
addition, multiple sites are required in order to provide a representa-
tive example of the terrain types and environmental conditions of a
country as large as Peru. Finally, it must be stressed that eventual
success of a program of this type is a function of institutional
acceptance of the techniques as much as, or even more than, the actual
technical success of the program. One must be able to cover sufficient
areas to build up interest in and generate demand within the various
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potential user agencies. Each such user agency will cbviously have its
own priorities regarding geographic areas of interest. The six test
sites lis ted below are distributed over a large part of the country
and will satisfy these requirements.

Name of Site Grid Coordinates Latitude Longitude

Junin 23-24, L-N 1l°- }12°g 74°30' - 76°W

Pichis-Palcazu 20~22, M=N 9°30'=1l°s 74°30' = 75°30'w

San Miguel- 26~27, N=-0O 12°30"' - 73°30' - 75°w

Apurimac 13°30's

Acomayo 28-30, S-T

Tambo-Urubamba 22-23, N-P 10°30"' - 73° - 74°30'w
1l°30's

Abancay 28-29, P-R 13°30' - 72° - 73°30'w
14°30°'s

Figure 2-1 also shows the location of the six test sites. The highest
priority site is Junin. Initial pProject work will start with Junin.
Second priority is San Miguel-Apurimac. Priorities of the remaining
four will be determined as the project progresses.

General Description

Both the geography and activities of the areas encompassed by these six
test sites are varied. Geography ranges from the high sierra to the
highland selva or jungle. Elevations in the sierra may range from
3,000 to 6,000 meters. Topography may be rugged and steep, although
much of the area is also part of the high plains or altiplano. At

high elevations, with the thin air and very high diurnal temperature
variation, vegetation cover is limitad to grass and sparse scrub brush.
Few trees are evident, except perhaps along certain watercourses or .n
protected valleys. The major activities in the sierra are grazing acd
mining.

The high selva possesses an entirely different environment. &t
elevations of 1,000 to 3,000 meters, the temperatures are warmer. diurnal
temperature variation is much less, and pracipitation and humidity

are very high. This promotes heavy vegetative cover, ranging from
coniferous varieties to tropical broadleaf forest. Slopes are commonly
very steep, sometimes exceeding 452 Between the mountains of the high
selva are numerous fertile and rather broad valleys. These valleys
have a high potential for agriculture, both perennial and annual.
Development has occurred where roads have penetrated. Transportation
links to the larger population centers allow daily movement of both
produce and meat.

Many of the slopes of the high selva have been seriously deforested.
Usually, the trees are cut, burned on site, and the area prepared as
a very marginal grazing site. In some areas, Crops are grown on slopes
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approaching 30°- 40°. Such activity poses an active threat of un-
controlled erosion, landslides, loss of topsoil, and stream pollution.

~Data Availability

Peru is very fortunate in that considerable resource data are available
over much of the country. Many of the data are of regional or reconnais=
sance level detail, but a considerable area is also covered by more
detailed studies. ONERN has recently (April 1978) published an excellent
guide to the availability of cartographic information and natural resource
studies in Peru. It is entitled "Guia de Informacion Cartografica vy

de Recursos Naturales del Peru". This guide was used to assess the
availability of both basic (photography and SLAR) and ancillary thematic
data over the areas of the test sites.

A summary of data availability is contained in Figure 2-2. A rating has
been given to each test site to indicate the approximate proportion of

the area of the site over which thematic data are available. For example,
a rating of 4/6 indicates that four of the six quadrangles making up the
test site possess data of a particular type.

The summary figure also indicates the availability and quality of Landsat
computer compatible tages (CCT's) for each test sites. Percentage of
cloud cover for the best available image (as of February 1980) is
indicated.

FPigure 2-2 also includes the number of life zones present in each test
site(a measure of environmental diversity), the major activities occurring
in each test site, and major cites.

Relationship to Ongoing or Future Activity

The Junin test site covers much of the area of the Departamento de Junin.
This Department is the location of a recent USAID project. It is
entitled the "Integrated Regional Development Project"” and runs from 1979
through 1984. Information gathered under this project will be useful in
and complementary to the Natural Resource Inventory Project and vice
versa.

USAID/Peru's next priority area for a major project will be the Pichis-
Palcazu area. It will be the site of a rural development project running
from 1981-1986. This area likewise will profit from the overlap of these
two projects.

The remaining test sites have been requested by ONERN. Land cover infor-
mation is lacking in these areas and the present government has specified
its interest in these areas for future development.
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1. National Profile of the Environment

Environmental Hazards

ONERN's in-house Diagnosticos Program has identified and
plotted the location of areas experiencing various forms of man-caused
and natural occuring environmental hazards. The Ministry of Health and
various divisions of the Ministry of Agriculture and Food have infor=-
mation concerning health and environmental problems for specific areas.
Government and private institutions should be consulted to bring together
all relevant data for inclusion in the environmental profile. The
important aspect of this information lies in its value for identifying
adverse environmental trends. The capability to anticipate develop-
ment problems and to implement effective techniques for mitigating
envirommental impacts is critical for safeguarding health, and providing
for social and economic growth which are intricategly tied to natural
resources.

Effect of Natural Rescurce Laws and Policy on Environmental
Protection

The Man And the Biosphere Draft Envirpbnmental Report of Peru
included a list of major laws governing natural resources and environ-
mental protection. The environmental profile should attempt to identify
the degree of compliance to each law and the apparent effectiveness of
the law for its intended purpose of resource conservation and environ-
mental protection. In some cases, it is difficult to enforce natural
resource laws due to the remoteness of the area, the shortage of funds
for law enforcementand the difficulty of identifying violators.
However, most point sources of pollution, for example, can usually be
identified (e.g., mining and petroleum operations). The profile should
identify areas where non compliance with law constitute major health
hazaxrds.

Natural Resource Development and Environmental Monitoring Programs

A summary of the natural rescurce management, rural development
and environmental monitoring programs for all applicable government and
private institutions should be conducted as part of the profile. This
could be accomplished by ONERN filing requests with each institution to
submit an updated lList and short description of all ongoing and planned
program activities. Compilation of the program summary will allow OMERN
to identify areas of duplication as well as information gaps for par-
ticular areas and subjects that may warrant immediate or future investi-
gation.
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Recommendations for action to mitigate environrental impacts

The environmental analysis profila would allow ONERN to increase
their capability for making recommendations and fulfilling their
resource evaluation responsibilities to the National Institute of
Planning. The National Institute of Planning may use the i.formation
for allocation of funds to various iastitutions for action programs to
monitor and mitigate environmental impacts. Recommendations for
enforcing compliance with pollution laws may tz necessary to protect
health and avoid environmental deterioration. The information
contained in the profile would also allow ONERN to identify the mogt
important programs for international donor assistance to increase the
usefulness of donor programs in accordance with host country needs.

2, Impact Assessment Training

Environmental Analysis Methodologies

Training programs in environmental analysis methodologies
conductad at ONERN will be more useful and available to a wider range
of Peruvian scientists than the alternative of sending a select qroup
to the United States to receive general training with primarily U.s.
examples. The training programs will stress analytical methodologies
using Peruvian case studies to demonstrate how the techniques are
applied. The training will include participation of all agencies of
the government involved in resource management, planning and environ-
mental or pcllution abatement programs. Training will also be open
to Departmental Development Corporations to pass on appropriate
methodologies to enable each department to compile pertainent environ-
mental data for inclusion into ONERN's geographic information and
evaluation program. Otherxr agencies that would attend the courses
would include the Ministry of Agriculture and Food (various divisions),
the Ministry of Health, IND, Agrarian Reform, Transportation and ONERN.

Participation by other agencies besides ONERN will contribute
a broader perspective to the training experience, which only professio-
als directly involved in the day to day process- of management, develop-
ment and planning activities can provide. The courses will be designed
to expose attendees to a variety of analytical methods including
check-lists, matrices of environmental action alternatives, overlays
and impact linkage systems. ONERN will require technical assistance
to design the curriculum, but they should be able to conduct follow-on
workshops and training programs after the first technically assisted
and comprehensiva course.

Environmental Planning and Decision Making

An important aspect of environmental planning and policy
formulation is the capability tv make sound decisions. The technical
trairing for environmental analysis is designed to enable ONERN and
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other agencies to evaluate environmental impacts and identify alternative
courses of action. The next step in the planning process is to decide

on the appropriate course of action. Decision criteria must be developed
to weight alternative courses of action. Some common methods of selecting
alt ernatives include cost-benefit analysis, cost-effectiveness, net

social benefit, etc. Environment protection and resource conservation
involve many intangible or unquantifiable factors that cannot be expressed
in purely economic terms.

ONERN is preparing for their new role as Secretaria Ejecutiva
to the interministerial Council for the Environment. ONERN's legal
council previocusly expressed interest in exploring technical assistance
and training to prepare ONERN for its role under the new environmental
law. Thus, a management level training course will be designed to expose
ONERN personnel to the various criteria of weighing alternatives to make
appropriate decisions on envirormental matters. The course should also
include legal aspects and explore possibilities for enforcing industrial
compliance to environmental laws (e.g. lavy of fines to violators,
pollution control specifications) to prepare ONERN for its role in
coordination and supervision of environmental and natural resource manage=
ment activities.

3. Environmental Assessment Demonstrations and Training

Environmental assessment demonstrations have been proposed
for the project to illustrate direct application of remote sensing and
thematic map data to resource inventory, analysis and assessment of
environmental problems in Peru. The nature of the demonstrations will
vary with the information requirements of the test area. The environ-
mental demonstrations will allow ONERN and scientists from other insti-
tutions to apply the concepts and methodologies that will be introduced
to them through a variety of training programs. The demonstration will
also be valuable to supply information about natural resources and environ=-
ment in the test areas which will aid planning and decision making for
development projects as well as national policy formulation.

Forest Change Detegtion

Deforestation is a serious problem in Peru (section
In addition to the loss of a sustainable and potentially productive
forest resource, deforestation causes a variety of environmental problems
that will have long term damaging effects in Peru.

Forest change detection will be conducted in the test areas
that have experienced some degree of forest loss in recent years. This
exercise may include a mapping exercise from multidate aerial photo-
graphy or visual and digital comparisons of multidate Landsat images in
recently deforested areas. Sampling procedures should also be included
to obtain fast estimates of forest change over large demonstrations
areas.
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The concepts and methodologies o forest change detaction
will be introduced to training course attendees and they will apply
the methods to obtain information for the test areas. Knowledge of
past forest change rates and trends may provide insights about future
trends. This type of information coupled with other components of the
proposed GIS(e.g., ownership, proximity to roads, population, slope,
soils, etc.) will be valuable for predicting and monitoring forest and
land use change for planning and development activities. Land use
planning gquidelines can then be formulated in an attempt to control
development activities and avoid undesirable environmental impacts.

Land Use Conversion - Urban Expansion

Greater Lima, in common with other primate cities of
countries of the third world, has demonstrated extremely rapid population
increase and areal expansion in the last three decades. Monitoring and
understanding the accompanying rural to urban conversion of land. A
key need exists to keep information on urbanization current on maps to
facilitate analysis, evaluation, and formulation of effective policy.
Current information is vitally needed to plan for the provision of
municipal services. Beyond these immediate needs, planners have an
urgent need to come to begin to formulate the ideal shape and size their
cities should be taking in future needs.

Moreover, their cities - especially the capitals - are quickly
becoming so areal extensive that they are beginning to consume not
inconsiderable chunks of valuable agricultural land. In countries, such
as Peru, where open land for food production lies at such great distance
from market, the loss of agricultural land nearby cities is amplified
in its importance keyond the simple, and irrevocable, loss of hectares
of land.

Methodology to monitor this rapid urban growth is generally
inadequate. Even in well developed countries, national census, the
standard measurement of growth, are acquired too infrequently to m ovide
information of sufficient currentness. A viable alternative is the use
of remote sensing technology. Coupled with the Geographic Information
System planned for this project, the infrastructure will be available
for ONERN to muke a valuable contribution to solution of a difficult
problem and at the same time contribute to institution building.

This proposed environmental assessment demonstration seeks
first to provide invaluable data on assessing just how much impact has
already been caused by urbanization. It will then provide a method for
continuous monitoring of growth in the future. Coupled with cost-
benefit analysis, urban planners can direct growth to follow the most
effective way both for the good of the city and the nation.
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Forest Inventory

With the great potential contributinn of forestry to the Peruvian
economy, it is desirable to conduct extensive forest inventories as
rapidly and effectively as possihle to provide current information about
the location and approximate volumes of important forest species. The
purpose of forest inventory is to provide a basis for forest managers
to prepare forest management and timber extraction plans in accordance
with principles of sustained yield management and environmental protection.
Rational management of forest resources also depends on support data
(soils, topegraphy, potential land use, etc.) which will be supplied by
the resources inventory component of the project. Current Landsat and
aerial photos will provide data about the location and area extent of
forest resources.

Aerial photographs have been used by Peruvian foresters only to
map general forest boundaries and to separate forest into broad strata.
Limited forest inventories have been conducted th.ough systematic or
random locations of ground plots within forest strata (stratified
sampling) which were delimited on aerial photos. The photos were used
strictly for stratification ahead of field sampling. Direct area
expansion formulas were applied to expand plot data o total stratum
areas defined on air photos. No correlations betwaen air photo measure~
ments and field plot data for species identification and volume estimation
has been attempted.

The forest inventory demonstration should be conducted as a
partial training exercise and feasibility study. The objective would be
to determine if Peruvian foresters from ONERN and the Ministry of Agri-
culture and Food can be trained to identify selected tropical forest
species and cbtain aerial photo measurements for meaningful correlation
with field plot data.

A prerequisite for the aerial photo interpretation exercise
would be an inventory of a selected number of field plots to serve as the
basis of comparison for aerial photo measurements. 1:4000 or larger,
vertical color, aerial photographs will be taken in sample strips
within the test areas. The forest interpreters will be presented with
aerial photos where selected dominant and codominant forest species have
been identified through the ground plot data. A forest species identi-
fication key should be prepared which would consist of an artists
(ONERN cartographers) representation of the crown characteristics of
each species (crown shape, texture, relative size, etc.). The interpreters
should compare the species identification key with the corresponding
trees on aerial photos to develop identification proficiency. The
interpreters should use a "parralax bar” (conventional measurement
instrument used with aerial photos) to obtain tree height measurements
and a templet to measure tree diameter. When the course instructor
believes that reasonable proficiencies have been established through the
training exercise, the interpreters can be presented with a set of
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"unknown" plots to duplicate the identification and measuremen:

exercise. This will be the feagibility test for forest species identi-
fication and volume estimates from aerial photographs. The interpretation
results might include statistical analysis such as linear regression to
determine the relationunip between aerial estimates (xi) and ground

volume measurements (vi) -

If significant results can be obtained for the farest inventory
demonstration indicating that the methods might improve standard forest
inventory programs then ONERN may wish to explore the possibilities of
future training and operational use of aerial photo aided inventory
methods. Technical assistance and Peruvian labor support will be
necessary to conduct this exercise (section

Critical Area Survey

Critical area surveys, as proposed for the demonstration, involves
a comparison of thematic maps to obtain quantitative or qualitative data
about environmentally sensitive areas and existing environmental hazards.
For example, land cover maps might be compared with slope maps to identify
areas on very steep slopes (i.e. 20°) that no longer support protective
forest cover. Less suitable uses of land on steep slopes (grazing,
seasonal cultivation, etc) may contribute to erosion hazard. Accellerated
erosion may reduce or eliminate site productivity and cause secondary
environmental problems such as river or reservoir sedimentation and
watershed damage.

Other examples of critical area surveys might be the location of
point sources of water pollution (mine tailings, petroleum extraction,
municipal waste, pesticides from agricultural areas and air pollution
(0il refinerys, other industrial processing). In these cases, the
identification of the critical areas might be accomplished from air photos
and quantitative data (Parts per million of pesticides and other
pollutants of water or air) would be determined on-site with appropriate
monitoring equipment. ONER's diagnosticos (section ) are
attempting to conduct the latter type of surveys but they will need
training in field methodologies (section

Land Cover/Land Use Mapping from Radar Imagery .nd Multidate
Aerial Photography: Pichis-Palcazu

The presence of continuous cloud cover has prevented the acqui-
sition of Landsat CCTS for some areas in Peru. Although most of the
country is covered by suitable quality Landsat data, Pichis Palcazu is
one area where Landsat data is lacking; perhaps the clouds will clear
coincidently with a future Landsat pass and new data will become availa-
ble. However, considering that the eight year life of the Landsat
satellite system has not produced one single useable Landsat CCT thus
far for portions of the Pichis-Palcazu test site, the probability of
future cloud-free coverage would appear to be very low.
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Because special cases do exist where Landsat data cannot be
obtained and digitally-processed for land cover identification, the
use of alternative data sources should be demonstrated. Alternative
data sources for Pichis-Palcazu include 1:250,000 scale radar images
and aerial photographs of assorted scales and dates. The radar images
can be used for broad cover type mapping for the entire test area.
The radar images can provide a general level of land cover identi<
fication similar to the level obtainable from Landsat data. ONERN
scientists have little or no experience with interpretation of radar
imagery. An introductory lecture would be necessary to familiarize
ONERN scientists and this special type of remote sensing data.

Multidate aerial photos can be used for more detailed land cover
mapping for specific areas where the photo coverage is available. The
land cover mapping for the Pichis-Palcazu area will be especially
useful for the proposed A.I.D., development program in the area.

Structure of the Recommended Demonstration Project

The principal goal of such an evaluation study would be to
determine the current status of agriculture in test pioneer areas in
the Tingo Maria and Pucallpa areas. The principal question would be
to detexmine the location and dimension of land currently in a viable
state of agriculture relative to all the land which was originally
cleared and settled by the agricultural pioneers.

This key question can best be achieved through the use of methods
and technologies or remote sensing and resource analysis set forth
in this project. Brought into use in the project would be all of the
elements of the system, from aerial photography through application
of the geographic information system. 1In addition, concurrent field
work would be required. Past study interviews would also be necessary
to determine reasons why areahad declined.

Steps required to complete the study follow the organization of
the system and are:

- Data gathering consisting of aerial photography acquired over
representative areas and Landsat computer compatible digital data.

- Data analysis and manipulation handled within the geographic
information system.

= Output map and data products.

-~ Evaluation of the results within a contextual framework by
decision makers followed by an action plan.
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Statistical accuracy of rLandsat Land cover classification

Particular land cover types can be accurately identified through
the use of Landsat digital clasgification (e.q. homogenecus stands of
forest and irrigated crops). However, Landsat classification results
may be considerably less accurate for other cover types of interest.
There are many aspects of the Landsat classification Procedures and
the configquration and spectral reflectance cf land cover types thla t
will have a great influence on land cover classification accuracy.
The important point that should be recognized is that Landsat
clagsification output (e.g., line printer, film recorder or map
display) is not an exact representation of ground conditions and
systematic errors in the classification may occur.

The need to know the reliability of Landsat derived land cover
maps may be directly related to the importance of the data for planning
and decision making. The procedure for determining Landsat land covar
classification accuracy is simple to perform and would be recommended
even for the most rudimentary and reconnaisance type study. The
interpretation of Landsat classification results can increase the
analyst understanding of Landsat capabilities and enable the analyst to
make necessary adjustments in land cover estimates. The knowledge
gained from the accuracy test can indicate to the analyst now changes
might 5e employed in the Landsac classification procedure co improve
future land cover mapping.

Photo interpreted land cover can serve as "truth" or a basis for
evaluating lLandsat classification accuracy. This, of course, assumes
that photo intexpretation accuracy approximates ground conditions. For
identification of general land cover types (forest vs nonforest,
rangeland, mangrove, bare ground, etc.) fram air photos. This
assumption has been shown to have validity on the basis of investigations
conducted in other countries.

Sampling Methods Applied to Remote Sensing and Environmental Data

One of the important tools of resource analysis is the use of
sampling theoxy to extract information from remote sensing and environ-
mental data. The ultimate objective of sampling theory is to make
inferences about a population based on information contained in the
sample.

As 100% field surveys are usually technically and economically
unfeasible for large areas of Peru, remote sensing techniques coupled
with sampling methods offer a unique opportunity to bProvide good estimates
of a parameter at reduced costs. Remote sensing data should be supported
by ground truth data to the greatest extent possible. Various sampling
strategeous might apply. Land cover types often represent definable
strata, therefore stratified sampling is usually more efficient than
simple random sampling. In Peru, where field sampling costs are high
as a result of poor access “o sample areas, cluster sampling can be
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an efficient means to reduce those costs. Multistage sampling has
recently become a popular design in reamote sensing programs. Multistage
sampling commonly uses two or more scales of rewote sensing data,
usually Landsat at the first stage and aerial photography at latter
stages. In multistage sampling, it is often most efficient to make,
first a larga number of fast, unexpensive measurements of a parameter
(x;) on scale imagery and then corxrelate this with the parameter of
interest (yi). The "y" values are obtained from ground measurements or
sometimes from large scale aerial photos.

Resource scientists and technicians working with remote sensing
and ancillary map data should have a working knowledge of basic sampling
concepts. Estimates of resource parameters from remote sensing data
(e.g. irrigated land area, forest area change, timber volumes) should
be accomplished by accuracy statements to provide a basis to judge the
reliability and potential applications of the data to resource
investigations in Peru.

A workshop is proposed for the project to introduce sampling
methods and concepts to ONERN personnel and interested resource
scientists from other agencies who rely on remote sensing and field
data for a portion of their information needs. The course will require
short term technical assistance and should be scheduled after the
training programs that will introduce Landsat classification procedures
and the uses of thematic map data. The application of sampling methods
to remote sensing and thematic map will be better understood following
the introduction of Landsat classification and thematic map concepts.

Urban Land-Use Mapping Using Computer-Aided Processing of Landsat
Digital Data

The goal of the urban mapping study described previously was
monitoring of historical and current urban area expansion concentrating
on the nature of change at the edge of the city. This demonstration
is directed, instead, at discriminating land uses within the con“iguous
mass of the city.

Considerable experience has been gained with studies of this type
in the last eight years: The suitability of employing computer processing
of Landsat data for this purpose has been reasonably well demonstrated.

Several general findings have been established. First the 0.45
hectares size Landsat pixel enables analysts to land-use class levels
which are discrete enough for many urban planning purposes even though
the pixel is larger than that of many urban land uses.

Often, as where a contiguous area of a land use exists (such as
with residential tracts) there is little demand for identifying a
small area of a different land use within the mass such as a single
commercial establishment.
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A second general conclusion is that the major brovided, while
not detailed enough for making cadastral-level planning, decisions,
do provide a synoptic coverage which has high Potential value for
macro planning. Having a separation of land uses for an entire
metropolitan area is quite valuable, especially when ucing a gystem
which provides line-printer and other output maps of individual
classes of land uses and at varying scales.

A third finding is that the data from Landsat, because they
represent measurements of the physical characteristic of the surface
(usually a man-made surface in this case), have a high level of
utility for providing information on the physical nature of the city.
For example, there is currently, in the U.S., an interest in knowing
the effect which the impervious surfaces of cities have upon the
quality of water which drains away following a rain.

Finally, the thought is frequently expressed that planners
should learn huw to use the computer/Landsat system now in order to
Prepare for the arrival of Landsat D. With this spatial resolution of
30 meters, rather than 80 meters, there will be the possibility of
indentifying discretely many of the small urban features which are
presently being aggregated within the larger cell size.



