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ABSTRACT 

This paper introduces the rrein problems of the natural regions of Peru Wlich solutions are based on 
the use of the Remote Sensing Techniques. Problems such as deforestation, narcotrafic, colonization, 
eva I ua t i on of natura I d i sast ers, cartography, urban development, and fish i ng development are ana I i zed 
throug,t Satell ite Irreges, Aerial photographs Wlich are destined to get the highest degree of inforrration 
about happenings in the peruvian regions. 

KEY w:R)S Geographical problems, Remote Sensing. 

1. INTRODUCTION 

Peru is si tuated at the central - occidental 
r:gi on of South Ameri ca between 00

0
01' 48" and 

18 21'3" SL and 68
0

39'27" W~, it's extension 
is 1'285,216 square kilometens of territory 
and 200 mi I. es of rrer: i time boundar i es. 

1.1. Geographic Characteristics 
The geographic diversity of the peruvian territo
ry is generally scheme into three natural 
regions: Coast, Andean, and Jungle having 
each of them its own particulary characteristics 
Wlich represent a challenge for development. 

2. AMAZONY MAIN CHARACTERISTICS 

Peruvian arrezony has an extension of 756,865.60 
square ki lometers representing the 58.59% 
of the total extension of Peru. It has been 
divided in two different zones considering 
its altitud low jungle below 800 m. and high 
jungle between 800 3,800 m. The cl irrete 
conditions, type of soils and water, regime 
bring up the Arrezony into a rich saniety 
of flora and fauna species. Howeven the real 
nicheness of the amazony comes to be in the 
forest since that higt terrperature and humidi ty 
get a rap i d organ i c rre t t er descorrpos i t ion 
and provide the forest nutrition watens play 
a very i rrportan t ro lsi nce the in t erdependence 
between aquat i cs and I and ecosi st ems a I lows 
the forest rre i ntance such as the case of soo 
species of fish in the peruvian arrezony Wlich 
get nutri ents from hydri c regimens, on the 
nol of the fauna on the polinization, there 
is no possibi I i ty of I iving wi thout thi s interac
tion. In true natural productivity will be 
perrrenent in the extent that the arrezony does 
not change its natural state. 

3. MAINS PROBLEMS OF THE PERUVIAN AMAZONY 

They can be summanized this way 

3. I • Deforestat i on 

It is a general problem not only for the peruvian 
but for the Wlol e arrezony there anua I I y it 
is est i rre ted tha t 2 mi I I ion hectareas are 
destroyed being in Peru 300,000 has; one of 
the factors Wlich contribute to its devastation 
are; building of cormunication vials, rrede 
wi th the porpuse of extract ing natural resources 
cause forest destruction as it is appreciated 
in the vial ways Perene Satipo, Aguaytia 
- Pucallpa, rvbyobarrba - Rioja and the valley 
of Chancharreyo. 

Perphaps if there would had been a prepared 
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a p I an and f i nan cia I aid at the s tat e I eve I 
to orient people it could had been avoided 
the devastat ion; in the same way the nature 
tribes WlO did a hight soi I and forest management 
were displaced and replaced by col onus WlO 
cl ean up big areas for agri cui ture and harvest 
purposes becomi ng the ma i n responsi b I es of 
deforestation laten on the narcotrafic actions 
a I so con t r i bu t ed t 0 it. I tis ca I cu I at ed 
tha t they have dest royed 800, 000 hectareas 
in the arrezony. The ecologyc effects are: 
-AI terat i on of hydri c regime and forests 
pooring of soi Is accel erated - Fauna ext i nct ion 

lack of natural high product ivi ty soi Is 
erosion causing floods and "Huaycos". 

3.2. Narcotrafic 

The coca plantations had incremented since 
1974 up to 1980 and from 1980 up to 1990, 
in 1959 peruv i an product i on was II, 000 TM 
in I 980 was 50, 000 TM and 1990 i t has been 
est irreted in 200,000 TM. Wli ch represents 
60% of the total arrezony production having 
Bol ivia the 30% and the last 10% produced 
by Ecuator and Brasi I • The best qual i ty of 
coca leaves are attributed to Peru. Feir the 
mon it ori ng and cont rol of coca pi antat ions 
it is of the great necessity to get precise 
informetion through remote sensing methods. 
The damage produced by narcot raf i c reaches 
besides of soi Is erosion the ecosistems pollu'
tion, since the coca leaves transforrretion 
in PBC takes place in hiddem areas of the 
amazony Wlere the wastes are trown out nivers 
affecting waters putting in algaes etc in 
danger of ext i nt i on fish and wi th the danger 
of biologic chain breaking out besides of 
affecting to rren. We considered that airport 
localization is a priority for this problem 
because of, trading is rrede in clandest ini ty 
from the peruvian arrezony to the other countries, 
alternative plantations is the second task 
such as cacao, oi I palm and rubber. Both 
actions require of Remote Sensing methods 
and equ i pment • 

3.3. Colonization 

From 1980 to 1985 there were nat i onal proyects 
oriented to increase agropecuary, forestal 
and agroindustrial production and at the same 
time preserve resources and increase popu I at ion 
life level, pi chi z pal cazu, AI to M3.yo, AI to 
Huallaga and M3.dre de Dios are an exarrple. 
However the had not the right planification, 
and were abandoned to its own conduct ion, 
with the results of bead use soils, polliution 
and deforestation. 



3.4. Natural Disarters 

The peruvian armzony regions before mentioned: 
High Jungl e wi th a st i II Rivers, intenses 
ra ins and a warm wa ther and, low jung I e wi th 
a plain land, rivers and rains and weather. 
It is due to this characteristics that in 
the High Jungle. Ocurrs disasters of rmjor 
proport i on and f recuency I i cke the case of 
the ocurred in chomclayacu - 1982, La Merced 

1986, Vi Iia Ri ca 1987 and the last in 
San Mi gue I , Tarapot 0, in f ebrary, 1990. 

Mean lAhile the Down Jungle by its its characteris 
tics is more inclined to inundations (and 
sl ipping). These natural di sasters are provoqued 
by torrent ial rains lAhi ch encountering soil s 
deprived of vegetation and eroded ease violen 
i nunda t i ons and s I i pp i ngs on lands caus i ng 
deaths, injureds, hundred of areas of cultivation 
destroyed, lot of cattle areas and tillable 
product s. 

MeanlAhi Ie is necessary a rmjor grade of prevision 
rmking use of modem techniques of remote 
percept ion. 

3.5. Cartography 

The cartography of the Arrazonra is very corrpplex 
to rmre due to its inaccesibi I ity and meteorologl 
cal factors. 

3.6. Evaluation of Natural Resources 

Given the iiTrportance of the Arrazonra for Peru 
I ike source of natural resources, is necessary 
to know its potent ial ,but exi st in thi s region 
a big het ereogen i t Y of spec i es, i s very hard 
evaluate them using the conventional methods. 

4.USE OF TECHNIQUES OF REtvOTE PERCEPTION IN THE 
AMAZOf\II C PROBLEMS OF PERU 

In the precedent chapter, 
the remote sensor use 
problems. 

4.1. Deforestat ion 

it has been descri bed 
for all iviat ing thi s 

By means the use of technics of remote sensors, 
is possibl e to observ the probl em of deforesta
t ion. By exarrp Ie, by means of the tare of 
two areal photographs or two irmges of satell i te 
in diferent times is posible to look the grade 
of deforestation in this zone. 

On Peru, the works for quantify the ,eeforestatio 
and to create action plans, are rmked in publ ic 
entities like the National Office of Natural 
Resou rces ONERN- , Wiere i s mon i t ored and 
el aborate rmps respect to th is prob I em IAh i ch 
area of great ut iii ty for special i sts in thi s 
area. 

That is posibl e, thanks to the satell i te 
irmgens of Landsat, rminly, by its inforrration
permits a perrranent monitoring of the region. 

4.2. Narcotraphic 

The use Remote Sensing for fight thi s probl em 
is enormously useful I ike we see. Pol ice 
entities obtain inforrration of organizations 
lAho resort to satel lite inforrration I ike (Landsat 
and ~ot between others) for to detect landing 
runway, coca p I ant i ng and cl andest i ne drug 
I abora tor i es. 
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The elaboration rmp' according to areal 
are an irrportant tool to the Nat i onal 
of Peru, in the fight against drugs 
Arrazonra. 

4.3. Colonization 

photos 
Pol ice 

in the 

The studies rmked by the National Office of Eva
luation of Natural Resources (ONERN) in the 
Peruvian Armzoni c (High and Down Jungl e), 
like the study of the Evaluation of Natural 
Resources, Envirometal Protection Plan of 
Central Huallaga and Bajo rvEiyo Valley - 1984, 
Envi romental moni tory of the Pi chi s River 
Vall ey - 1985, have I ike object ive to irrprove 
the planification and ordainment of the Peruvian 
Arrazonra. 

For this side the Peruvian Agency for the 
Development of High JUngle (APODESA), by means 
the study of Land Ordaiment for a sustained 
development, pal cazu vall ey Oxaparrpa rmtereal i ze 
an exarrpl e of development in the High Jungl e. 
These studies are based in the technics of 
remote perception. By the traditional method 
of Aerophotographs, and conventional, irmges 
of satellite, lAhich are corrplemented by field 
verifications for to elaborate rmps that rmke 
posible a better expectative of Arrazonic develop
ment. 

4.4. Natural Disasters 

The natural di sasters in the Peruvian Arrazonra 
are due generally to inundi t ions and sl ippings 
of earth and water (Huaycos), is for this 
that the prediction area of avenues is fundamen
tal. The National Service of Meteorology 
and Hid ro logy - 5C.NAMH, Gubernamen t a I Agency, 
is the en changed of register meteorological 
dates and analyse inforrmtions arriving to 
the satellites GOES - E' and NOAA 7 thanks 
to that is posible to obtain inforrrations 
like proximity of strong rains, inundations 
and Huaycos. By means of i rmges was ana I yzed 
t errperature, nubu I osi ty, preci pita t ions, wi nds
f low. 

By other side, the National Agency for the 
Aeronant i cs and Space (NASA) WlO al ert to 
Peru with inforrrations, is interested in the 
project "Perception for the prevision and 
control of Huaycos" lAhich was put on work 
in july of 1985 in the National Institute 
of Transport and Research. 

4.5. Cartography 

The use of Remote Sensor I ike arealphotographs 
of Satell i te are rmke possibl e. 

(I) E I abora t i on of a cart ograph i c rvEip of the 
Ori enta 1 Mounta ins of the Peruv i an Andes: 
(High Jungle Zone), that was rmked with Radar 
Vista Lateral - SLAR due to the multiple dificul
ties that apreciete the traditional systems, 
between them that the regi on is covered by 
cloud near I y a" the year. The rmp wi" permi t 
lately elaborate the geological rmp at scale 
I: 100,000. 

(2) EI planimetric rvEip of Peru; Scale 1:250,000 
rmked by use of i rmges of Land sa t ; cover. i ng 
all Peru, including Arrazonia. 



(3) rvap at scale I :250,000 with the help of 
s I ar and the ass i st ensh i p of GRUMA.R corrpany 
in the North Jungl e and Aeroservi ce the South 
Jungle. 

(4) The Altimeter rvap of the Armzon i a to a 
seal e of I : I 00,000, Wi i ch is execnted in a 
7Cflo wi th the lateral Sight Radar Slar and 
the rerreinder 30% using the st'er.e06cup iic: Radar 
This work is execut i ng in Agreemont wi th the 
In t eramer i can Geodesi c Servi ce - lAGS. 

Betwen the ent it i es en charged to execute 
this activities are Institute Geografico National 
(Nat i onal Geographi c Inst i tute). The Nat i onal 
Aerophotographic Service (SAN), the Direction 
of Hidrography and Navigation of the War Navy 
of Peru (DIHIDRONAV) and the cataster National 
Prograrre (PRONAC). 

4.6. Evaluation of Natural Resources 

The Na tiona I of f i ce of Na tu ra I Resou rces ONERN 
'M:lS the fi rst ent i ty that use the irreges of 
satellite like source of inforrretion using 
the irreges Landsat rreke the Project of Evaluation 
of Aguaje Palm on the peruvian Down jungle, 
in agreement wi th the Inst i tute of Envi romental 
Rescarches of Michigan ERIM. "The former study 
use inforrret i on of the Landsat Satell i te, 
identifyng zones of distribution of the rreuritani 
palm (aguaje) in the Down jungle, Wiich grow 
in hydrophi Ie media (ONERN, 1977). 

Likewi se, special i sts of ONERN say the inforrre
tion of satellite Landsat, represent a potential 
tool for the future forestal studi es in the 
Armzonic Region (ONERN, 1981). 

There are more enviromental problems in the 
central jungl e. There are on agreement between 
ONERN an special project pichis palcazu to 
rreke the Ecological Vigi lance System of using 
rreinly the Landsat System. 

5. CHARACTERISTICS OF THE PERUVIAN COAST 

Th2 Coast "t:orrprehend an extension of 160,597.4 
km • who i ch represent s the 12.5% of the count ry 
extention. Its wide vary between 75 to 100 
km. its rrein characteristic is the shortage 
of precipitation, except the north zone of 
the country that surpass the 500 milimeters, 
its physiographic characteristics: Desert, 
I ittle hi lis and Valleys. The region presents 
a genera I s lope toward the Paci f i c Ocean crossed 
by 53 rivers of terrporal regime, related wi th 
the ra ins in the andean reg i ona and some bas in 
receptors on the high mountains of perpetual 
snow. The valley conformed by the river basins, 
are poles of development, these separated 
by extense dry plains covered by sand. In 
front of the peruv i an coast there is the Paci f i c 
Ocean, Wiere is y i el ded a great di sp I acement 
of ocean i c rresses that crop out f rom the depths, 
meanWli lei s yi eld by one of the more intense 
photosisntesis generator of life and origen 
of abundat plackton, giben to Peru an enormous 
potential in the world. 

6. MA.IN PROBLEMS OF THE PERUVIAN COAST 

They are next 

- Urban Developmont 
- Natural disasters 
- Fisshing development 
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6.1. Urban Development The bigger metropol is 
are in the coast and its development without 
adecuate planning become central i st and chaot i c 
cities. 

6.2. Natural Di sasters The rrein geograph i ca I 
basin of development is Rio Rirrec basin Wiere 
is placed Li rre, capi ta I of Peru, and Wlere 
ocurr geomorpho I ogyc process producing natura I 
di sasters ot great rregn i tude I ike the ocurred 
in liE I Pedregal" , Chosi ca. 

6.3. Fishing Development The insufficent 
scientific and technological knowledge of 
hi drob i 01 og i c resources exp Iota t i on in sea 
'M:lter, const i tute a factor that cont rasts 
wi th ther enormous fi shing potent ial of Peru, 
so the fish i ng sec tor requ ires t he support 
of new technology. 

7. USE OF TECHNIQUES OF REMOTE PERCEPTION IN THE 
PERUVIAN COAST 

7.1. Urban development 

In 1985, the cataster National Program in 
the great coastal metropol is, by the means 
of the use of air photographies (1:17,000 
aprox.) that give great inforrretion for the 
inventory, planning and future development. 

7.2. Natural Disasters 

The geographical basin of Rirrec River was 
analysed by the projet "Erosion in Rirrec River 
basin by means of teledetection" 1991 consisting 
in evaluate the erosive conditions of the 
basin with traditional methodology of geography 
like observations, chartographic and statisticf 
analysis of sattel ite irreges, there fore the e 
ssent ial aspect of the project was the use 
of technics of digital prosectution of a sattel i
te irrege of Landsat T - M. 

The pre I i mi nary resu Its has permi t ted stab I ish 
a zonification of the types and erosive potentia
lit i es in the basin that is well adjnsted 
Wiit the reality, this classification 'M:lS 
done by anthorret i c methods as by vi sua I methods 
considering irreges treated digitally, analysis 
of photogrametric carts and terretic rreps existing 
that has been served to give real iabi I i ty 
to the study,. 

7.3. Fishing Development 

The fishing sector has put first attention 
to the preservation and national explotation 
of the same resources f i xi ng vol umes of capture 
and fish i ng zones and has been necessary modern 
techniques of inforrretion (':'). 

AlsD_,': the "Cent ro Peruano de Estudi os para 
el Ecodesarrollo rvarino" (ECODEMA.R) Peruvian 
Center for the rvarine Ecodevelopment is accom
plishing the project". Bylogical Fisching 
Reconnai ssances of feasibl e areas for seacul tu
re • 

8. CHARACTER I ST I C S OF PERUV I AN It SIERRA" 

2 
The sierra is constitud by 388, 175.9 ~ represen 
t ing a 30.2% of peruvian land. Have great 
hi ght s like the show - covered Huascaran wi th 
6,767 m., its desertic topography deeping eroded 
by rivers in avenue Wiich originate the hydrogra
phic systems of the Pacific and Atlantic Ocean. 



Its cl irrate is varying the local characteristics 
due to its relief so irregular and by the 
position and the chain of mountains. The 
terrperature depends of the altitude of the 
place and the rains vary between extreme I imi ts 
(100 mts. to 1000 mi. by year) and constitute 

an agrarian zone. 

9. MAIN PROBLEMS OF THE PERUVIAN SIERRA 

They are the next 

9.1. Rural Development 

In this region \-\as precised too, an inventory 
of use of the land. 

10. USE OF TECHNICS OF REMOTE PERCEPTION OF THE 
SIERRA RURAL DEVELOPMENT 

The Cataster Nat i onal Prograrra PRONAC has 
extended to the modem Rural Cataster I ike 
opera t i on of su rvey i ng and rrapp i ng g i v i ng 
the fundament s for a dynami c system of inforrra
t i on over the I and i'ikewi se to tare decosi ons. 

11. CONCLUS IONES 

- The data obtained by Remote Sensing had 
been used doring ,rrany years in Peru, with 
the objetives of investigating the evaluation 
of Natural Resources, Cartography, CI irratology, 
Natural Disasters, Urban and rural studies. 

Digi tal irrage processing has reccived great 
interest from oun scientific comrunity becouse 
the apl i cat i on of thi s technology have increa
sed in several field of konwledge. 

- The Cartography of the peruvian terri tory 
has been corrpleted in about 100%; thnough 
Remote Sensing methods and the Nat i onal 
char t I : I 00,000 fin i shed wi t h i rrages of 
SLAR ,radar. 

-The development of innovate applications 
and methods in Remot e Sens i ng, wi I I prov i de 
effect ive al temat ives to convent i onal methods 
of land use rranagement, environmental analysis, 
resounces eva I ua t i on, and educa t i on in Remot e 
sens i ng. Thus, the San M3.rcos Nat i ona I 
Un i versi ty wi I I have a st rong background 
in research and in the appl ication of new 
technology (GIS) to research survey and 
rranagement prob I ems. 
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