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Ing. MIGUEL SANCHEZ-PENA

VL. T N2 HEVINTA

JUNIO 1991 SELPER

on inmensa satisfaceion dirjo esta braves palabras a la
cormunidad clentifica de socios, amigos, simpalizantes y
C colaboradores de SELPER, no solamentsa en América sing

Presidente SELPER fambisn de otras regionas-en donde puestra Sociedad

Latinoamericana va siendo conoclda cada vez mds Ademds de las actividades desarroliadas por el
Diractorio Ejeculivo y los Capitulos Nacionales, el afio pasado firmamos una caria deintencidn para estrechar
vinculos SELPER con la USACH, Universidad de Santago da Chile. En Enerp da 1991 firmamos: un
CONVENIO DE COOPERACION ENTRE SOCIEDADES, en ef cual SELPER oon la ASPRS {American Socialy
of Photogrammetry and Remote Sensing) acuerdan un Convenio Magno a fin da desarrollar relaciones sig-
nificativas v duraderas y polenciar una serie de actividades conjuntas entre ambas.

Entre 8l 27 y 31 de Mayo-91 se realizt en Rio de Janeiro el 24th Symposium on Remate Sensing eof Environment
organizado por el ERIM de Michigan con el INFE de Brasil y una acliva parficipacion de nuesiros asociados
en condiclones venlajosas, en varias de las sesiones que se desarrollaron, En una sesion de poslers se
presentaron las actividades de SELPER y trabajos técnicos o aclividades en la mayorfa de los diferentes
palses de beroamérica. Duranta @i Simposio, los mismbros de SELPER presentaron 22 trabajos y se realizd
un FORUM presidido por ef suscrito en donde colegas de varios palses de la regidn presentaron las ideas
pradominanies eén sus naciones en relacidn al Cambio Giobal. El Forum fratd sobre “Contribuciones a los
Requerimientos de Informacion por parte de Planificaderes y Autoridades para alcanzar un Desarrofio
Sostenido en esta Era del Cambio Global”

Las ponencias presentadas fugron de élevado nivel y junto con fas discusiones postariores permilisron
obtaner conclusiones imporfantas en donde se estima. que SELPER, como asociacion de profesianales
altamente capacitados en percepcicn remola y sus aplicacionas, esld llamada a desarrollar una decisiva
labor en las sctividades que se irdn realizando en los priximos afos con respecio al Cambio Global

Los trabajos presenlados aparecerdn en las Memaorias del 229 Simposio ERIM y las conclusiones y
recomendaciones del FORUM, serdn publicadas en un anexo especial,

Durante este evento en Rio de Janeiro y aprovechando que estaban presentes el Directario Efecutiva y vanios
de los Coordinadores Nacionales, se avanzd en fa discusion de femas de interds para SELPER y se fijaron
las condiciones para el clorgamienta del Premio EOSAT que serd adiudicado al mejor proyecto que se
presente. Estd previsto oforgar este premic en oportunidad del V Simposio Latinamericano an CUSCO.
AGRADECEMOS a la Empresa EOSAT su constanie ayuda a las actividades de SELPER,

Con el auspicio del GNES; GOTA y SPOT IMAGE de Francia se realizc entre sl 17 y 21 de Jinic un SEMINARIC
v Curso Infensivo de Teledetaccidn Aplicada al Uso de la Tierra, Planificacidn Urbana y Rural, organizaco
por SELPER, Iz Universidad Nacional de LUJAN vy 6l CAPDIS en la ciudad de La Plata (Argentina),
Reitaramos nuesto pedido de cantinuar promovienda las acciones necesarias para la mayor participaeion
&n &l ¥ SIMPOSIO LATINOAMERICANG a realizarse en CUSCO, a fines de Oclubre proximo.

refraso, menor pero imporiante, pues sg pensa dedicario

NOTA DEL EDITOR E ste numero de la Revista SELPER también aparece con un

Ing. MAURICI) ARAYA-FIGUEROA

al XXV Simposio Internacional de Perceperidn Remola del

Director Editorial SELPER Medio Ambiente, organizado por el Environmental

Research Instiiute of Michigan (ERIM). en colaboracicn con INPEBrasil y la espscial participacidn de
SELPER. Este suceso oourrid entre @l 27 y el 31 de Mayo de 1991, por o que e natural la apancidn de esla
Revista de Jumio durante el fercer tnmestre da 1997,

Aforiunadamenta, los Boletines NOTICIAS y LATINISY de SELPER publicados en Enero y Mayo de este afa,
en conjurito con e Calendario Poster SELPER-81, han permitide llenar parciaiments el vagio produciio por
ol retraso de las dos primeros numero de la Revista SELFER durante 1991, Esto demuasira ia gran ulilidad
de estas nuavas v dgiles publicaciones de nuesira Sociedad, iniciadas justaments duranie este afio y con
el objetivo de editarse segun necesidad, al menos cuatro veces al afio cada una (NOTICIAS y LATINISY).
En esta oporiunidad se han incluido trabajos técnicos relacionades con las Actividades Canadienses de
Percepeion Rermota, en particutar CCRS y MDA, Se ha destacads en forma especial el Programa Técnico dal
Simposio ERIM, por su inferds para la comunidad lafinoamericana, dada la amplitud de los temas fratados
¥ lambyen como una forma de agradecer y estrechar vinculos con' esta (nstitucion, tan ligada desde el
comianzo al nacimianto de SELPER,

Finaimente cabe resaliar ja importante aproximacicn de SELFER & las actividades refacionadas con el Aflo
Internacional del Espacio (ISY), donde el Simposio ERIM resultd una ocasidn privilegiada, dadas las Sesiones
Plenarias desarrolladas y el excelente nivel de los experfos invitados, como asi la importante Invitacidn
extendida a SELPER para tener una activa parficipacion en estos Paneles de Discusidn. En este sentido, debe
destacarse la amable colaboracidn del Dr. Alan K. Parker, Dr, Ric Cicone y Sra, Darothy Humprey (ERIM);
Dr. Ralph Brescla y Dra. Nancy Firestine (LS. NASA); v Ia brillarta participacion del Instiluto de Pesquisas
Espacials (INPE) de Brasll, en particular su Dirsctor O, Marcio Nogueira Barbasa, Or. Roberlo Paraira Da
Cunha, Dr. Paulo Roberto Martini, Ing. Paulo César Gurgel de Albuguergue, Sra. Etelvina Rend Diaz Alves.
Vavan lambign nuesiros tradiclonalas reconocimientos especiales a la Dra, mwiandew Jean-Luc
Devynck (CNES); Dr. Adigun Ade Abiodin y Dr. Sﬁgﬁnﬂmmﬂmfm GSAE?J. Dr, John MacDonaid y Or,
Michael DeSandoli (MDA). Dr. Keith Raney (CCRS), Dr. Stephen Pruscla (INTERGRAPH) Dr. Pedro
Rodriguez (INTERA), al Instituto Geografico Militar (IGM) de Chile v a tantas parsonas a instiluciones por su
valipso g indispensable respaldo a nuesira labor editorial
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ACTO INAUGURAL ERIM PALABRAS
DEL PRESIDENTE DE SELPER

The Sociedad de ESPECIALISTAS LATINOA-
MERICANOS EN PERCEPCION REMOTA-SELPER, as &
lechnical-sclentific organization formed by a nucleous of
specialists in our region, Is proud to have an active rol and
to participate during this 24th Intermational Symposium on
Hamaole Sensing of Environmant.

We are convinced that the technology of Remole
Sensing ls of vital Importance for the development and
wellare of our Nations.

“IparcAmenca” with its big extension and all kind of
climates, solls and type of vegetation has very valuabie
rénewables and non renewables resources that needs
monitoring, management and batler care.

Their exploitation must be made on such a way o
avold hammdul chrages on the emvironment. We must
procure that future generations do not find our planet
poliuted and with scarse natural resources,

On the last decades the international sclentific
community has ssen with preoccupation how the earth
anvironment has been caralees and harmmfully managed;
the greenhouse effect is one of the examples

The indiscriminated forest destruclion the fishes
depredation, the atmosphere pollution and the increasing
desertification are just a lew cases.

Today the mankind |s aware of these problems and we
are sure that space technology is a good help to solve
tham

Earth observation from space began as a puraly
soientific excercise and it was much later that a
commercial potential was seen. The Earth Observing
System (EDS) s a U5, effort invelving many countries and
will cost between 156 billion 1o 30 bilion dollars. It wil
produce a wealth of data which will be used to avaluate
Man's effort on our planet

In Europe the ERS-1 Satellite and latter on in 1994 the
ERS-2 will provide the data to study several environmental
problems. They will contribute to & better understanding of
fhe interaction between the oceans and atmosphere, the
poean circulation, the land use, etc. Both will be an
important contributlon to environmental studies. ie: Ihe
ERS-2 with the GOME instrument will allow to survey the
Ozone at global scale

The tremendous amount of avallable data must be
transformed in useful information, reports, studies and
recommandations on how 1o solve problems (o improve
the living conditions of mankind.

SELPER, a professional Soclety with specialists from
all countries in America is an adequale organization 1o
participate actively in this challenge thata Man has for
presarving their envirenmental,

We have demonsiraled expertise fo organize
Symposia, Collogquium, Seminar, Training courses; 10
make spacial studies or 1o planify research programs on
Remaote Sensing. Besides we can receive and distribute
information through our publications like REVISTA
SELPER, LATIMISY and others.

We offer all this to play en active rol in the imponant
task thal we must overcome.

Last March in Buenos Aires during two days, a Group
of Intergovernmental experts on climatic variations hold a
saminar on Global Change

On April 23-1991, il was held also there tha Public
Forum ECO-82 with the presence of Presidente Manam
Let me exprass. some of the presidential words
pronocunced during this Forum;

"The conjunction of development and consarvation of
environment, nol only must stop the present decay, but it
must revert this process in such a way that our future
generations find a better environment than the one they
received from their ancestors, Finally | invite to the
folliowing meditation: If in the filties the sentence was: lell
me hiow much of natural resources you are using and | wil
ted| you what degree o development you have. Today in
the ninetles the matto will be:

TELL ME HOW YOU TAKE CARE OF YOUR NATURAL
RESOURCES AND | WILL TELL YOU WHAT DEGREE OF
CIVILIZATION YOL HAVE®

Finally lat me express in my name ahd in the name of
my colleagues of SELPER many thanks to the local
authorities, the local organizers, In the Environmental
Research Institute of Michigan-ERIM- and the Consartium
for Earth Science Information Metwork (CIESIN) of Ann
Arbor and other Sponsors.
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24 TH INTERNATIONAL SYMPOSIUM OF
REMOTE SENSING OF ENVIRONMENT :

HEYISTA

SELPER

Summation of the SELPER Forum
Richard C. Cicone, Co-Chalrman, Plenary Sessien 1 for Miguel Sanchez Pena, President. SELFER
31 May 1991

On Tuesday May 28, 1981, SELPER, the Sociely of
Latin American Remote Sensing Specialisls, conducted a
{orum on “An Assessment of the Information Required by
Resource Managers and Policy Planners to Achiave
Sustainable Development in an Era of Giobal Change®.

The forum was held following the: presentation of
Mational Program papers during the morming poster
session thal included represantatives from Argenting,
Brazil, Chile. Columbia, Gosta Rica, Ecuackor, Mexico,
Panama, Paru, Uruguay and Venezuela,

Miguel Sanchaz Pena, President of SELPER, hosted
{he SELPER forum and five addresses were made: Domin-
go Antonio Gagliardini, SELPER Vice President, present.
ed, "Global Change Program in Argentina: Tha Hemote
Sensing Contribution”, Paclo Martini of INPE presented,
“Brazilian Reguiraments of Environment Data for Policy
and Decision Makers”, Mauricio Araya, Editorial Director,
SELPER, presented, "Expanding Chilean Capabilities
Through International Cooperation in Remote Sensing and
its- Potential Contribution to Global Change Programs’,
Luis Carlos Molina, Columbia Mational SELPER repre-
santative, presented, “Data and Informalion Requl-
rements for Policy and Decision Makers in Columbia™. and
Roman Alvarez, National Coordinator, Maxico, presented,
“Mexican Contribution 1o the Mapping of Global Change”.

The opportunity 1o discuss information requirements
far Latin American responsa to global change was among
the first conducted by SELPER as an organization, though
each couniry is already contributing to the understanding
of global change from national perspectives, A
discussion, subsequent to the Tuseday forum, was held by
the parficipants on Thursday to review the forum and
summarize SELPER findings and recommendations, The
principal findings of the farum are summarized as lollows;
1) Through same Lalin American countrigs are directly

invalved in global change rasearch through 1GBP
programs, the primary focus of efforts is on regional
ssues. Yes, the regional issues tend to be local
manifestations of global issues such as deforestation
and depletion of arable land.:

2 Remote sensing rools, particulary AVHRR, SFOT and
TM play a praminent role in reglonal studies, but there
is an ingreasing need for integration of other key
physical and soclo-economic data such as tem-
perature, goll moisture, demographics, economics,
and resource data, (e.g., agriculiural). These data are
often difficult to access for planning purposes. Ex-
plosive growth of new sources of information such as
the 1081 Brazilian satelite create new challenges. An
increasing emphasis Is placed on regional resource
planning in light of significant epvironmental changs,
and a basic need lor sustainable developmant.

3) Though siudies across Latin America are related to
global change and exlensive and Innovative research
is purpused, there is only modest coordination of
global changa research atforts among Latin Amarican
fationg, A notable exception is the multinational
Amazon region which, of course, receives worldwide

attention. But there are other nolable issues:
desartification in Argentina and Mexico, deforastation
in the Aflantic forests, availability of fresh waler
rasources for faming and hurnan consumption in Chile
and throughout Latin America, Issues related to the
need for in situ data from Latin America are nat fully
addressed. Involvement in ISY activities discussed by
Mauricio Araya In plenary 3 may Increase
opporiunities for intarragional coaperation.

Many notable research and resource planning
aciivities are underway. Aside from the usual and universal
concern for agequate financial resources 1o pursua the
appropriale research tasks, the SELPER forum
recommends that a new and special emphasis be placed
on the following:

1) SELPER, an existing trans-Lalino organization, with an
elaven year history, can play an important role in
raising the general tevel of recognition of global
change related research activitios in Latin Amenca
and the coordination of that activity throughout Latin
Amearica with worldwide inlerests.

2) SELPER will gonsider the development of an in-
tegrated Latin America data plan in response to global
change issues that would includa; a) the identification
of key physical and socio-economic data requi-
rements; b) tha identification of in situ data collections
that can be a contribution by Latin American countries
to the worldwide global change program; and c) the
identification of ‘& Latin American wide digital data
base of important global change data.

3) SELPER will underlake (he analysis of needs and the
devalopment of a-plan for the distribution and access
to the Latin American global change data basa by
considering neaeds for integration: with other data
acquisition and information system plans and the
need far enhancing access throughaut Latin America,
using telemetric and electronic network methods.

The results of this forum and the papers will be
documented in a special addendum 1o the sympasiurm
procesdings. Summary papers will be placed in the
SELPER Quarterly and in national circutars such as INPE's
The November SELPER symposium in Cuzco, Peéru will be
an oppotunity for SELPER to continue to formulate this
proposed lechnical agenda.

| extend my appreciation to Eng. Miguel Sanchez Pana
for his extensve efforts in coordinating this. worthwhile
forum. | alen thank all those SELPER members
reprasanting your respective nations for your
contributions and participation both in the national papers
poster session and in the forum

Understanding global changs is an effort that will
reguire, in the fong-term, astute local ressarch activity as
well as collaboration across national boundaries SELPER
has a uniqua cpportunity, as-a league of Latin American
specialist expert in remote sensing, to make a significant
contribution 1o/ this importan! intermational endeavor.
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Marcio Nogueira Barbosa, Mational Instilute for Space
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William M. Brown, Enviranmental Research Institute of
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Philip Goldsmith, Europsan Space Agancy, Paris,
France

Russell A, Koeffler, Mational Oceanic and Atmospheric
Administration, Washington, DC, USA

John'W. Koehring, United States Agency for Intarnational
Develppment,, Washington, DC, USA

Jack R. Lousma, Consortium for international Earth
Sclenche Information Network, Ann Arbor, Michigan, USA
B. Wayne Luscombe, Tha Warld Bank, Washington, DC,
usa

Miguel Sanchez Pefia, Socisty of Latin Amarican Remaote
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Shelby Tilord, National Asronautics and Space
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OF ENVIRONMENT
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</

REGIONAL ORGANIZING COMMITTEE
HONORARY CHAIRMEN

Marcio N. Barbosa, Directar, Mational Institute for Space
Resesarch of Brazll (INPE)

Miguel Sdnchez Pefia, President Society of Latin
American Remoie Sensing Spacialisis (SELPER)

CHAIRMEN

Roberlo Pereira da Cunha, Coordinator for Institutional
Relations, Mational Institute for Space Research of Braal
Paulo Roberto Martini, Mational Coordinator of the
society of Latin American Remote Sensing Specialists —
Brazil

On kehall of the Internationsl Remote Sensing
Community and particularly the participants in the 24th
International Symposium on  Remole Sensing  of
Enviranmant, | would like fo express our-appreciation and
thanks to the above — named individuals and the stalfs of
their respective organizations who have worked diligently
lo make this Simposium possible

Without thelr hefp and cooperation, il would be
Impossible for us 1o meet In such an aimosphere of
international wnity, 1o address the vital issues of Global
Change; and o determing how our common discipling,
remate sensing, can best be used to monitor that change
in & cost-effective, mannar, thereby providing the
Information needed to detarmine how we can modify or
control change.

The best repayment of our hosts' gracious hospitality
Is far us 1o work together, using our technology to ensura
that Global Change produces a positive rather than a
negative impact on ourselves, our countries, and our
future generations who one day may transcend national
boundaries and make planet Earth & trua Global
Community with an environment that is benavolent 1o all
peapia

Alan K. Parker, Chairman

PROGRAM COMMITEE

24th International Symposium on Remote Sensing of
Environment

Alan K. Parker, Chalrman, Environmenial Research
Institute of Michigan, Ann Arbor, Michigan, USA

Ralph T. Brescia, Mational Aeronautics and Space
Administration, Washington, DC, USA

Richard C. Cicone, Ervironmental Research Institute of
Michigan, Ann Arbor, Michigan, USA

Roberto Pereira Da Cunha, Mational Institute for Space
Research, Sio José dos Campos, SP, Brazil

Mancy Firestine, W. T. Chen and Company, Inc.,
Arlington, Virgnia, USA

John'W. Koehring, United States Agancy for Intermational
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Development , Washington, DC, USA

B. Wayne Luscombe, The World Bank, Washington, DC,
Usa

Miguel Sanchez Pefia, Society of Latin American Remote
Sensing Specialists; Buenos Aires, Argentina

John W. Sherman, lll National Oceanic and Almospheric
Administration, Washington, DC, USA

MONDAY, MAY 27
8:30-am, - 500 pm
REGISTRATION
Secretarlat

300 pm. = 500 pm
OPENING CEREMONIES
Gavea A Ballroom

5:00 p.m. - 6:30 p.m
OFFICIAL EXHIBIT OPENING
Gavea A/B Foyer

530/ p.m. = 630 pm,
OPENING RECEPTION

Gavea B Ballroom

OPENING CEREMONIES

INTRODUCTION OF GUESTS AND SPEAKERS

3.00 Roberto Pereira da Cunha, Mational Institute for
Space Research, 580 Josd dos Campos, SP, Brazil

WELCOMING ADDRESSES

3:15 Marcelo Nunes de Alencar, The Mayor of the City of
Rio do Janeiro, Rio de Jansiro, RJ, Brazil

3:30 Roberto D" Avila, Secratary of the Environment for the
State of Rio de Janeiro, Rio de Janeiro, AJ, Brazil

345 Miguel Sanchez Pefia, Prasident, Society of Latn
American Remote Sensing Specialists, Buenos Aires,
Argentina

4,00 Marcio Nogueira Barbosa, Director, Mational Insii-
tute for Space Research , 580 José dos Campo. 5P, Brazil
415 William M. Brown, Presldent, Ervironmental Re-
search Institute of Michingan, Ann Arbor, Michigan, USA

KEYNOTE ADDRESS

430 THE IMPORTANCE OF SPACE TECHNOLOGY
FOR MOMNITORING OF ENVIRONMENTAL ACTIVITIES
IN BRAZIL

José Goldemberg, Secratary of
Technology, Brasilia, DF, Brazll

TUESDAY, MAY 28
830 am. - 11:30 p.m,
POSTER SESSION A
Gavea A Ballroom

830am =11:30am; 1.30 pm
EXHIBITS

Gavea AB Foyar

11:30am. — 1:.30p.m
SYMPOSIUM BUFFET
Gavea A Baliroom

1:30 p.m. - 6:00 pm
PLENARY 1

Gavea A Ballroom

7:30 p.m, =930 p.m

WORKSHOP |

Gavea A Baliroom

Sclence and

500 p.m

REWISTSA
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POSTER SESSION A

NATIONAL PROGRAM PAPERS

Session Modearator

Miguel Sénchez Pefia, President, Sociely of Latin
American Remote Sensing Specialists, Buenos Alres,
Argentina.

National members of the Society of Latin Amarican
Remote Sensing Specialisis will presant papers on their
countries’ activities in remole gensing. Because of the
publishing deadlines and the problems of international
mail, wa are unabie 1o include the fittes of papers 1o be
prasented. However, we have Included a listing of
scheduled presenters-as of the Program publication date

Starting promptly at 8:30 am.,, the Session Moderator
will introduce each of the rapresentatives in alphabetical
order by couniry, Following thae introductions, each
representative will give a brief summary of the papers they
will present during this session, Al approximately 9.30am
gach reprasantative: will the go to the poster locations
indicatad lor individual discussion of their paper

(A-1/2) REMOTE SENSING ACTIVITIES IN ARGENTINA
- Maria C. Serafini, Buenos Airas. Argentina

(A-3/4) REMOTE SENSING ACTIVITIES IN BRAZIL -
Paulo Roberto Martini, 540 José dos Campaos, SP, Brazil

{A-7/8) REMOTE SENSING ACTIVITIES IN CHILE -
Roberto Richardson, Santiage, Chile

(A-8/10) REMOTE SENSING ACTIVITIES IN
COLOMBIA - Luis Carlos Molina Maring, Bogota,
Colombia

(4-11/12) REMOTE SENSING ACTIVITIES IN COSTA
RICA - Sergio Benach Carro, San José, Costa Rica

(A-13/14) REMOTE SENSING ACTIVITIES IN
ECUADOR - Fabian Durango V., Culio, Ecuador

{A-15/16) REMOTE SENSING ACTIVITIES IN MEXICO -
Roman Alvarez Béjar, México City, DF, Méxlco

(A-17/18) REMOTE SENSING ACTIVITIES IN PANAMA
- Hernan Ortega Gonnell, Fanams City, Panama

(A-18/20) REMOTE SENSING ACTIVITIES IN PERU -
Walter Danjoy, Lima, Perd

(A-21/22) REMOTE SENSING ACTIVITIES IN
URUGUAY - Artigas Durdan, Montevideo, Uruguay

(A-23/24) AEMOTE SENSING ACTIVITIES IN
VENEZUELA - Gustave Ruiz, Caracas, Venezuala

PLENARY SESSION 1

DATA AND INFORMATION
REQUIREMENTS FOR POLICY AND
DECISION MAKING IN RESPONSE TO
GLOBAL ENVIRONMENTAL CHANGE

Program Co-Chalrman
Jack R. Lousma
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Consartium lor Intarnational Earth Science Infarmation
Newwark, Ann Arbor, Michigar, USA

Richard C. Cicone

Environmental Research Institute of Michigan Ann Aribor
Michigan, USA

Sesgion Moderator

Jack R. Lousma

1:30 AN INTRODUCTION TO THE CONSORTIUM FOR
INTERMATIONAL. EARTH SCIENCE INFORMATION
NETWORK - Jack R. Lousma, Consortium for Consartium
for International Eanth Science Information Network, Ann
Arbor, Michigan, USA

145 HUMAM DIMENSIONS OF GLOBAL ENVI-
RONMENTAL CHANGE - José Antonio Lutzenberger,
Special Secratary for Enviranmant, Brasilia, OF, Brazll
210 THE EMERGENCE OF ECOLOGICAL AWARE-
NESS IN SOCIETY - Conrad P. Kottak, The University of
Michigan, Ann Arbor, Michigan, USA

2490 INTEGRATING REMOTE SENSIG AND RE-
SOURCE MAMNAGEMENT FOR GLOBAL ENVI-
RONMENTAL CHAMNGE MITIGATION AND SUS-
TAIMABLE DEVELOPMENT - Luiz Gylvan Meira Filho,
Mational [nstitute for Space Research, 580 Jose dos Cam-
pos, SP, Brazil

250 INTEGRATING PHYSICAL SCIENCES, HUMAN
SCIEMCES AND REMOTE SENSIG FOR UNDER-
STANDING THE HUMAN DIMENSIONS OF GLOBAL
ENVIROMMENTAL CHANGE - Willlam R. Kuhn,
Morman E. G. Roller, Consartium for International Earth
Seience Information Network, Ann Arber, Michigan, USA
410 DATA AND INFORMATION ACCESS FOR
AMNALYSIS OF GLOBAL ENVIRONMENTAL CHANGE -
Richard C. Cicone, Environmantal Research Institute of
Michigan, Ann Arbor, Michigan, USA

3:30 COFFEE

400 SELPER FORUM: AN ASSESSMENT OF THE
INFORMATION REQUIRED BY RESQURCE MA-
NAGERS AND POLICY PLANNERS TO ACHIEVE
SUSTAINABLE DEVELOPMENT IN AN ERA OF
GLOBAL CHANGE

Sassion Modarator

Miguel Sanchez Pena

Prasidant

Seciety of Latin American Remote Sensing Specialists
Buencs Aires, Argentina

6:00 ADJOURNMENT

WEDNESDAY, MAY 29
A:30 am. —11:30 pum.

POSTER SESSION B

Gavea A Ballrooarm

B2 am - 11:30am:;1:30 p.m
EXHIBITS

Gavea AB Fover

11:30 a.m. - 1.30 p.m
SYMPOSIUM BUFFET
Gavea B Ballroom

1:30 p.m. = 6:00 p.m.

PLENARY 2
Gavea A Ballroom
730 p.m. = 830 p.m

500 p.m

SO T N 2 1 1
FLIIEY 190

WORKSHOP Il

Gavea A Ballroom

POSTER SESSION B

CONTRIBUTED PAPERS

(B-1) SOME RESULTS ON CROP INVENTORY AND
YIELD FORECASTING USING LANDSAT TM
MULTITEMPORAL DATA IN NORTHERN ITALY - Mario
A. Gomarasca, Eugenio Zilioli, Pietro A. Brivio and
Francesca Pagnoni, Institlute of Geophysics of the
Lithosphere — CNR, Mildn, ltaly

(B-2) ACCESS TO GLOBAL ENVIRONMENTAL
MODELING CAPABILITIES: INTEGRATED SATELLITE
AND GROUND-BASED DATA WITH LOWCOST
SOFTWARE ON PERSONAL COMPUTERS - D.A.
Haslings, MOAA National Geophysical Data Center
Boulder, Colorado, USA; H. Karszenbaum and D. A.
Gagliardini, Centro Argenting de Estudios de Radio-
comunicaciones y Compalibllidad  Electromagnética
(CAERCEM), Buanos Aires. Argenting.

E-3) DETEAMINATION OF NORMAL BASELINES IN
BRAZILIAN COASTS BY REMOTE SENSING
TECHNIQUES - Wagner Santos De Almeida, Direcloria
de Hidrografia e Navegacao, Niterdi, RJ, Brazl

(B-4) ROSIS-AN IMAGING SPECTROMETER FOR
ENVIRONMENTAL MOMITORING - B. Kunkel, F, Ble-
chinger, MBE Space Systems, Otiobrunn: R. Doerfier,
GKSS; J. Puls and H. van der Piepen, [ILR,
Dkerpfafienhofen, Germany

(B-5) ENVIRONMENTAL STUDY OF TROPICAL
AFRICAM URBAN AREAS BY MULTITEMPORAL
SATELLITE IMAGERIES (LUBUMBASHI IN ZAIRE,
CENTRAL AFRICA), M. Massart, N. Castiaux and J.
Wilmet, Université Catholique da Louvain, Louvainia-
Mouve, Belgium

(B-6) APPLICATION OF CONTEXTUAL CLASSIFICA-

TION TO LAND-COVER MAPPING IN WATERSHEDS -
Jorge A. Silva Centeno and Vitor Haertel, Federal

University of Rin Grande do Sul, Porto Alegre. Brazil.

(B-7) CHANGE AMALYSIS OF THE BIGGEST LONG-
SHORE SANDBAR ALONG THE TAIWAN COAST - Chi-
nan Wu and Miac-hsiang Peng, Energy and Resources
Laboratones, TR, Chutung Talwan

(B-8) BIO-CLIMATES OF SOUTH AMERICA AS DE-
RIVED FROM MULTISPECTRAL AVHRR DATA - G.
Garlk Gutman, Mational Oceanic and Atmospheric Ad-
ministration/MESDIS/SAL, Washington, D.C.. USA;
William T. Liu, IAG/USP, S80 Faulo, Brazil

{B-9) ORBITAL REMOTE SENSING APPLIED TO UR-
BAN ENVIRONMENTAL IMPACT-A CASE STUDY -
Sandra Maria Fonseca da Costa, Liniversidade Federal
de Minas Gerais, Belo Horizonte, MG, Brazil

(B-10) TROPICAL RAIN FOREST NONDESTRUCTIVE
INVENTORY AND TOPOGRAPHIC MAPPING - F. G.
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Bercha, D.H. Currie and J. A. Dechka, The Bercha
Group, Calgary, Albarta, Canada

{B-11) AGRICULTURAL CROP AREA ESTIMATION IN
SWEDEN - Karin Hall-Kényves and Stefan Pinzke,
Liniversity of Lund, Lund, Swedan

(B-12) UTILIZATION OF SPOT DATA FOR LAND USE/
COVER MAPPING AND SOIL/LAND CLASSIFICATION
IN THE PIAUI STATE OF NORTHEASTERN BRAZIL -
Harendra 5. Teotia, Federal University of Paraiba (UFPB),
Arain, FB, Brazil; Klaus A. Ulbrichl, DLR-Institut fur
Optogdectronik, Oberpfaffenhofen, Wessling, Germany;
Danlel L. Civeo and Willlam C. Kennard, University of
Conneclicut, Storrs, Connecticut, USA

(B-13) DIFFERENTIATE VEGETATION AND NON-VE-
GETATION IN ARIDLAND ENVIRONMENT USING
(MOMS-1) VISIBLE AND INFRA-RED DATA - Sultan H.
Al-Sultan, Ministry of Municipality and Rural Affairs,
Rivadh, Saudi Arabia

(8-14) IDENTIFICATION OF TERRAIN CATEGORIES
AND GEOLOGIC STRUCTURES USING SIR-B AND DI-
GITAL AEROMAGNETIC DATA IN THE RAIN FOREST
COVERED GUIAMA SHIELD, NORTHWESTERN
BRAZIL - F. P. Miranda, Petrolec Brasileiro SiA (Petro-
bras), Rio de Janeiro, R, Brazil; J. V. Taranlk, Desar
Research Institute/Univarsity of Nevada Sysiem, Rano,
Nevada; A. E. McCaftferty, LS. Geological Survay, Den-
ver, Colorado, USA

(B-15) MONITORING THE GREEN AREAS AROUND
TUCURLUI (BRAZIL) USING “TASSELED CAP" TRANS-
FORMATION - Raul Edgard Germano Braga and Mara
Regina Labuto Fragoso da Silva, |BM-Rio Scientific
Ceanter, Hio de Janeiro, Brazil

(B-16) ESTIMATION OF BARE SOIL EVAPORATION
FROM A MULTI-FREQUENCY AIRBORMNE SAR - Joao
Vianel Soares, Jiancheng Shi and Laura Hess,
Univarsity of California, Santa Barbara, California; Edwin
T. Engman, Mational Aeronaulics and Space
Administration/GSFC, GSFC, Graenbalt, Maryland; Jakob
van Zyl, NASAMJPL, Pasadena, California, USA

(B-17) COMPARISON BETWEEN DIFFERENT ME-
THODS OF REGIOMAL STRATIFICATION, USING
LANDSAT-TM AND EXOGENOUS DATA (FOUTA
DJALLON-REPUBLIC OF GUINEA) - Eleonore Wallf,
Universitéd Catholioue de Louvain, Louvain la Neuwve,
Belgium

(B-18) DETERMINATION OF “TASSELED CAP"
TRANSFORMATION PARAMETERS FOR IMAGES
OBTAINED BY THE SPOT SATELLITE - Méra Regina
Labuto Fragoso da Silva, IBM- Rio Sclentific Center, Rio
de Janeiro, Brazil

(B-12) ACCURATE ESTIMATION OF 1.5 M-HEIGHT AIR
TEMPERATURE BY GMS IR DATA

Ikou Horlguchi and Hiroshi Tanl, Hokkaldo University,
Sapporo; Toshihire Motoki, Japan Meteorological
Agency, Tokyo, Japan

[B-20) ASSESSMENT OF POTENTIAL MALARIA RISK
IN CENTRAL AMERICA - Byron L. Wood, Louisa R.

REVISTA
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Beck and Sheri L. Whitney, TGS Technolagy, Inc./NASA
Amas Research Center, Moffett Fiald, California, USA

(B-21) DIFFERENTIATION OF GENUS OF AQUATIC
MACROPHYTES THROUGH REMOTE SENSING IN
THE TUCURUI RESERVOIR-PARA STATE-BRAZIL -
Myrian de Moura Abdon, Instituto Macional de Pesguisas
Espacials (INPE), Marlon Meyer, Fundagdo de Cincia,
Aplicactes e Tecnologia Espacial (FUNCATE), S#o Josa
dos Campos, 3P, Brazil

{B-22) STUDY ON THE APPLICATION OF REMOTE
SENSING TECHNIQUES IN SYSTEMATIC MAPPING
OF NATURAL RESOURCES AND ENVIRONMENT - Ao
He Hui, Guan Hal Yan, Han Tian Yun and Yang Ming
Jun, Shaanxi Remote Sensing Center, Xi'an, China

(B-23) POLARIZACION MATRIX OF TWO-BOUNCE
SCATTERING FROM OBJECTS LOCATED ABOVE A
ROUGH GROUND SURFACE - Sune R. J. Axelsson,
Saab Missilas AB, Linktping, Sweden

(8-24) REMOTE SENSING TECHNIQUES TO THE
DETECTION AND MAPPING OF FLOODIN DYNAMICS
WITHIN THE PANTANAL, MATO GROSSO DO SUL
STATE, BRAZIL; PRELIMINARY RESULTS - Jodo dos
Santos Vila da Silva, Centro de Pesquisa Agropecudria
do Pantanal (EMBRAFPAICPAR), Corumba, MS; Hermann
J.H. Kux, Instiio Macional de Pesquisas Espaciais
(INPE), Sao José dos Campos, 5P, Brazil

(B-25) REMOTE SENSING OF TERRESTRIAL
SURFACES IN A GLOBAL CHANGE PERSPECTIVE-A
REVIEW OF THE CURRENT PROGRAMME OF THE
INSTITUTE FOR REMOTE SENSING APPLICATIONS-
CEC - R. Klersy, J. P. Malingreau and M. Versiraete,
Joint Research Center, Commission of the European
Communities, Ispra, ltaly

(B-26) ENVIRONMENTAL CONDITIONS AND CHANGE
OMN THE AMAZON FLOODPLAIN: AN ANALYSIS WITH
REMOTELY SENSED IMAGERY - John M. Melack,
Suzanne J. Sippel and Dalton M. Valerlano, Liniversity of
California, Santa Barbara, Californda, USA; Thomas R.
Fisher, University of Maryland, Cambridge, Mandand,
usa

(B-27) USE OF TM/LANDSAT DATA TO ESTIMATE
CHLOROPHYLL CONCENTRATION AND TURBIDITY
IN THE BARRA BONITA RESERVOIR - Eviyn Marcia
Leao de Moraes Novo and Claudia Zuccari Fernandes
Braga, Instituto Macional de Pesquisas Espacials (INPE),
S80 José dos Campos, PS5, Brazil

(B-28) NOISE REMOVAL IN MULTICHANMEL IMAGE
DATA BY A PARAMETRIC MAXIMUMM NOISE FRAC-
TION ESTIMATOR - Knut Conradsen, Bjane Kjaer
Ersbell and Allan Aasbjerg Nielsen, Technical
University of Denmark . Lyngby, Denmark

(B-28) MODELING SUSPENDED SOLIDS CON-
CENTRATIONS BASED ON TM/LANDSAT-5 IMAGES
AT GUANABARA BAY, RJ, BRAZIL - Claudia Zuccarl
Fernandes Braga and Alberto W. Setzer, Instituto
Macional de Pesquisas Espaciais (INPE), 580 José dos
Campos, SP, Brazil
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(B-30) PRACTICAL APPLICATIONS OF AIRBORNE
MULTISPECTRAL SCANMER DATA FOR FOREST,
AGRICULTURE AND ENVIRONMENTAL MONITORING
- Peter T, Hick, CSIRC), Remaote Sensing Group, Floraal
Park; Michael D. W. Carlton, Geoscan Ply. Lid., Wes!
Parth, Westem Australia, Australia

(8-31) REMOTE ASSESSMENT OF LEAF RUST OF
WHEAT IN CULTIVAR MIXTURES AND COMPONENT
PURELINES - Tarlq Mahmood, Crop Diseases Hesearch
Ingtitute, lslamabad. Pakistan; David Marshall, Texas A
& M Research and Extension Centré, Dallas; Texas, USA

PLENARY SESSION 2

CURRENT SATELLITE SYSTEMS
TO ADDRESS INTERNATIONAL CLIMATE
AND GLOBAL CHANGE NEEDS

Program . Co-Chairmen

Luis Gylvan Meira Filho, Mational [natitute for Space
Resaarch Sao José dos Campos, SP, Brazil

John W. Sherman, Il National Oceanic and Atmospheric
Administration Washington, DC, LISA

Sassion Moderator

Luls Gylvan Meira Fitho

1:30 THE NEAR-TERM SUITE OF SATELLITE
SENSORS TO SUPPORT DEVELOPING COUNTRIES'
CLIMATE AND GLOBAL CHANGE - John W. Sherman,
M, Mational Qceanic and Atmospheric Adminisiration,
Washington, DC, USA

150 METHODOLOGY FOR AMNALYZING ENVI-
ROMMENTAL PROJECTS AND INSERTING OPE-
RATIONAL REMOTE SENSING - Laurent Martin, SPCT
Image, SAc José dos Campos, SP, Brazil

2:10 TWO DECADES OF LANSDAT DATA: A
BASELINE FOR DETAILED GLOBAL CHANGE - Victor
Torres, Earth Observation Satellte Company, Lanham
Maryland, USA

2:30 APPLICATION OF METEOROLOGICAL
SATELLITE DATA TO GLOBAL CHANGE PROBLEMS
- Luis Gylvan Meira Filhe, MNational Instiute for Space
Research, Sao José dos Campos, 5P, Brazil

250 ACCES TO GLOBAL ENVIRONMENTAL
MODELING CAPABILITIES: INTEGRATED SATELLITE
AND GROUND-BASED DATA WITH LOW-COST
SOFTWARE ON PERSOMAL COMPUTERS - D.A.
Gagliardini, Argentine Center for Radio Communications
Studies and Electromagnetic Compatibitlly, CAERCEM,
Buenas Alres, Argentina

310 NEED FOR EXPANDED ENVIRONMENTAL
MEASUREMENT CAPABILLITIES IN GEOSYN-
CHRONOUS EARTH ORBIT - Enrico P. Mercanti, Mc
Donnell Douglas Space Systems Company, Seabrook,
Maryland, USA

3:30 COFFEE

4:00 SPEAKER PAMEL DISCUSSION

£:00 AUDIENCE QUESTIONS FOR THE SPEAKER PAMEL
6:00 ADJOURMMENT

THURSDAY, MAY 30
B30 am. - 11:30 am

wnio e 13

POSTER SESSION C

Gavea A Ballroom

B:adam - 11:30am.; 1:30p.m =500 p:m
EXHIBITS

Gavea A8 Fovar

1130 am - 1,30 pm

SYMPOSIUM BUFFET

Gavea B Ballroom

1:30 p.m. - 6:00 p.m

PLENARY 3

Gavea A Ballroom
7:30 p.m. = 230 pm

WORKSHOP |

(Gavea A Ballroom

POSTER SESSION C

CONTRIBUTED PAPERS

(C-1) MULTISPECTRAL SYNTHETIC IMAGES OF
MOUNTAINOUS REGIONS - Pietro A, Brivio, Paolo
Furini, Massimo Righetti and Mario A. Gomarasca,
Institute of Geophysics of the Lithasphere—CNE, Danlele
Marini, University of Milan, Milan, Haly

(C-2) ESTIMATION OF RESERVOIR SURFACE AREA
USING DIFFERENT REMOTE SENSING IMAGES -
Abdailla Elsadig All, King Saud University, Rivadh, Saudi
Arabia

(C-3) MONITORING CROP PRODUCTION REGIONS IN
THE SAO PAULO STATE OF BRAZIL USING MOR-
MALIZED DIFFERENCE VEGETATION INDEX - William
T.H. Liu and Antonio A.V. Ferreira, IAGUSP, Sao Paulo,
Brazil

(C-4) ESTIMATION OF SOLAR RADIATION FROM
IGMK MODEL AND SATELLITE DATA SET IN SANTA
CATARINA STATE, BRAZIL - M.E. Ferrelra and E. C,
Moraes, Instilutc Macional de Pesgquisas Espaciais
{IMPE), 580 José dos Campos; E.C. Sucharov, Liniver-
sidade Federal do Rio da Jansiro (UFR.), Rio de Janairo,
Brazil; E. Raschke and R. Stuhlmann, Institut fur Physik,
GKSS, Geesthact; M. Rleland, Universitat Hamburg,
Hamburg, Germany

{C-5) HIGH=-QUALITY SATELLITE IMAGES INTENDED
FOR THE GENERAL PUBLIC - Yves Baudot, Linivarsité
Catholique de Louvain, Louvain-la -Neuve, Belgium

(C-6) THE OPERATIONAL DETECTION OF FIRES IN
BRAZIL WITH NOAA-AVHRR - Alberto W. Setzer and
Marcos C. Pereira, Instifuto Macional de Pesguisas
Espaciais (INPE), Sao José dos Campos, SP, Brazil

(C-7) CHANGE DETECTION MONITORING BY CLASSI-
FICATION OF COMBINED TEMPORAL-SPECTRAL
REMOTELY SENSED DATA - Chi=farn Chen and A. J.
Chen, National Central University, Chung-Li, Talwan
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(C-<8) RETRIEVAL OF REFLECTANCE FROM 13985
AVIRIS RADIAMCE DATA USING LOWTRAN 7 ATMOS-
PHERIC MODELS - Frederick P. Portigal, Christopher
D. Elvldge and James V. Taranik, Deserl Hesearch
Institute, Reno, Nevada, USA

{C-9) ILLUMINANCE AND ZENITH ANGLE INFLUENCE
OM THE TRANSPAARENCE OF A LENTHIC LAGOON
WATER - Ronald Buss de Souza, lara Musse Felix,
Keity Corbani Ferraz and Viviane Tesla, Instituto Na-
cional ‘de Pesguises Espaciais (INPE), S8o José dos
Campos, 5P, Brazil

(C-10) USE OF REMOTE SENSING FOR FOREST
RESOURCES MONITORING IN THAILAND - Thongchal
Charuppat, Roya! Forest Depaniment, Banghkok, Thalland

(3-11) FIELD COVER ESTIMATION USING LANDAST
MSS, LANDSAT TM AND SPOT DATA-A COMPA-
RISON IN SEMI-ARID ENVIRONMENTS - Peter Pilesjd
and Helena Larsson, Lniversity of Lund, Lund, Sweden

(C-12) OCEANOGRAPHIC APPLICATION OF
LANDSAT/TM DATA IN CABO FRIO (BRAZIL) - Renato
Herz and Jarbas Bonetti, Uiniversity of 580 Paulo, Brazil

{G-13) CLASSIFICATION OF SABKHAH DEPOSITS BY
REMOTE SENSING: DISTINCTION OF SEASONABLE
CHANGES IN SABKHAH TERRAINS - Abdulkader M,
Al-Sarl, Saukdi Center for Remote Sensing (KACST),
Aiyacin; Adly Kh. Al-Saafin, Research Institute, KFLIFM
Dhahran, Saudi Arabia

{C-14) RADIOMETRIC MEASUREMENTS IN DIFFE-
RENT SANDY SOIL PARTICLE SIZE TEXTURES
(TERRIPSAMENT-HAPLUSTOL-ENTICO} OF LA
PAMPA PROVINCE - Mirta Raed, Comisidn Nacional de
Jnvestigaciones Espaciales, Oscar Santanatoglia and
Stella Navone, Citedra de Manejo y Consanvacion de
Suslos. Fae. Agronomia. U.B.A., Buenos Aires, Argentina

(C-15) AN URBAN HEAT ISLAND IN TROPICAL AREA
INVESTIGATED BY REMOTE SENSING: BELO
HORIZONTE CITY - Bernard C. R. J. Gastelols, Ceniro
Tecnolégico de Minas Gerals Foundation (CETEC), Belo
Hotizonte: Eleonora Sad de Assis, Architecture and
Urban Planning University (FALILISF), Sao Paulo, Brazil

((G-16) SCALING OF VEGETATION INDICES FOR ENVI-
RONMENTAL CHANGE STUDIES - J.Qi, A. Huete, and
S, Sorooshian, University of Anzona, Tucson, Arizona,
UsSA: A.Chehbounl and Y. Kerr, LERTS, Toulouse,
France

(G173 THE INTEGRATION OF REMOTE SENSING AND
GIS-TECHNIQUES FOR THE MAPPING OF LAND USE
AND THE ASSESSMENT OF CROP ACREAGES - M. De
Goes Calmon, H. Eerens, B. Saplon and R. Gombeer,
Katholleke Univesitenl Leuven (KUL), Heverlea, Belglum

(C-18) A PROPOSAL TO INCREASE THE EFFICIENCY
IN THE USE OF THE TECHNOLOGY OF REMOTE
SEMSING IN COUNTRIES OF THE THIRD WORLD - Luiz
Henrique Agular de Azevedo, Rio de Janeiro Stals
UnivarsitwSENSORA Agrolevaniamento SfA, Rio de
Janairo, Brazil

(C-19) AN ATTEMPT TO LOCATE TSETSE-FLY
HABITATS USING SPOT DATA - G. Neuville, J. Baraza,
F. Bleuzen and P. Lacanal, Reglonal Centre for Services
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in Surveying, Mapping and Remote Sensing (RCSSMRES);
B. Williams, R. Dransfleld, R. Brightwell and O. Okello,
International Centre of Insect Physiology and Ecology
{(ICIPE), Mairobi, Kenya

(C-20) REMOTE SENSING OF THE BIOLOGICAL DY-
HAMICS OF LARGE-SCALE SALT EVAPORATION
PONDS - Laurie L. Richarsons, Dave Bachoon, Vebbra
Ingram-Wiley and Colin Chee Chow, Florida Inter-
national Unhersity, Miami, Florida, Kenneth Weinstock,
TGS Technology, Inc/MASA Ames Research Center,
Mottett Field, California, USA

(C-21) ALTIMETRIC RESTITUTION OF SPOT STEREO-
PAIR: A SOLUTION FOR AUTOMATIC GENERATION
OF DTM - Antonio José Ferreira Machado e Silva and
Raul Edgard Germano Braga, Rio Scientific Centar - IBM
Brazil, Rio de Janeiro, RJ, Luiz Alberlo Vieira Dias,
Mational Instituteof Space Research (INPE), S80 José dos
Campos, 5P, Brazil

{Z-22) APPLICATION OF AVHRR-LAC DATA IN
SWEDISH AGRICULTURE - Karin Hall-Kényves and
Stefan Pinzke, Depariment of Physical Geography.
University of Lund, lund, Sweden

{C-23) CHANGE DETECTION ON THE FRINGE OF THE
INDIAN DESERT USING MULTI-DATE REMOTE
SENSING DATA PRODUCTS - 5.5. Dhabriya, B. M. Birla
Science and Technology Centre, Jaipur, India

(C-24) AN OPERATIONAL GIS INTEGRATING SNOW-
COVER AND GLACIER R. S. and F. D. FOR HYDRO-
ELECTRIC MAMAGEMENT PURPOSES - Giancarlo
Rossl, ENEL-CRIS Serv. ldrologico, Venezia Mestre;
Carlo Caruso, Stefano Maran and Gianpaolo Penati,
CISE, Milano, Italy

(C-25) A GLOBAL CHANGE DATA BASE USING
THEMATIC MAPPER DATA SCIENTIFIC RATIONALE
AND TECHNICAL CONSIDERATIONS OF THE
LANDSAT SYSTEM - David L. Peterson and Keith C.
Clarke, Huniter College, New York, New York, USA

(C-26) THE USE OF INFORMATION SUPPLIED BY
TEXTURAL CHARACTERISTICS OF ORBITAL IMA-
GES IN THE DETERMINATION OF URBAN LAND USE
CLASSES - Diana Sarita Hamburger and Celina Fo-
resti, Mational Institute of Spanal Research (INPE), S&o
José dos Campos,SP, Brazil

(C-27) MONITORING WATERSHED DEGRADATION
THROUGH CHANGES IN FLUVIAL MORPHOLOGY BY
AERIAL PHOTOGRAPHS AND SATELLITE IMAGERY
INTERPRETATION-José Manuel Sayago and Elvira
Yolanda Guide, Tucuman University, Tucuman,
Argentina

(C-28) BUSHFIRES MONITORING: A LOW - COST
METHOD TO ASSESS AND MAP THE BURMED
AREAS IN A TREE SAVANNA REGION (BURKINA
FASO) - Plerre Delourny and Mare Totte, Catholic Un-
versity of Louvain, Louvaln, Louvain-la-Neuve, Balglum

(C-20) APPLICATION OF GIS TECHNIGQUES TO
MONITOR SEDIMENT YIELD IN WATERSHEDS - Alfon-
s0 Risso angd Vitor Haertel, Federal University of Rio
Grande do Sul, Porto Alegre, Brazil

(C-30) AUTOMATIC PREDICTION OF LOCAL REGION
CHANGES, USING PATTERN RECOGNITION
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TECHNIQUES ON TEMPORAL DATA - R. Makwana anc
A. Barros Silva, The Open University, Milion Keynas,
England

{C-31) “MEGAFANS" - SHUTTLE PHOTOGRAPHY
AND MACROGEOMORPHOLOGY - M. Justin
Wilkinson, Lockhesd Engineering and Sciences Co.,
Houston, Texas, USA

PLENARY SESSION 3

INTERNATIONAL SPACE YEAR GLOBAL
CHANGE RESEARCH PROGRAMS

Program Co-Chairrmen

Ralph P. Brescla, Mational Asronautics and Space
Administration Washinglon, DG, USA

Nancy Firestine, W.T. Chen & Company, Arlinglon,
Virgina, USA

Session Moderator

Mancy Firestine

1:30 SPACE AGENCY FORUM ON THE INTER-
NATIONAL SPACE YEAR (SAFISY): AN OVER VIEW/
KEY 1992 EVENTS - Tasuku Tanaka, Maticnal Space
Davelopmant Agency, Tokyo, Japan

1°50 SAFISY PANEL OF EXPERTS ON EDUCATION
AND APPLICATIONS: COMMITTEE ON SPACE RE-
SEARCH (COSPAR)/SAFISY PANEL OF EXPERTS ON
SPACE SCIENCE: AN OVERVIEW - Ralph P. Brescia,
Mational Aeronautics and Space Administration,
Washington, DC, USA

210 SAFISY PANEL OF EXPERTS ON EARTH SCIEN-
CE AND TECHNOLOGY: AN OVERVIEW

Burkhard K. Pleiffer, Europoan Space Agencyl ESTIC,
Moordwijk, The Netherlands

2:30 SAFISY: THE WORLD FOREST WATCH PROJECT
- Roberto Pereira da Cunha, MNational Instilute for Space
Research, 580 José dos Campos, SP, Brazil

250 SAFISY: THE GLOBAL CHANGE ENCYCLOPEDIA
PROJECT - Marie—Claude Durand, Canadian Spaca
Agency, Montreal, Quebec, Canada

310 SAFISY THE GLOBAL STUDENT VILLAGE - Buzz
Sellman, Environmental Research Instiiute of Michigan,
Ann Arbor, Michigan, USA

330 COFFEE

4:00 SPEAKER PANEL DISCUSSION

5:00 AUDIENCE QUESTIONS FOR THE SPEAKER PANEL
f.00 ADUOURNMENT

FRIDAY, MAY 31
B:30 am. - 11:30am

POSTER SESSION D

Gavea A Ballroom
1130 am. - 130 am

SYMPOSIUM BUFFET
Gavea B Ballroom

1:30 p.m, = 2:30 p.m
CLOSING CEREMONIES
Gavea A Ballroom

HEVISTA

SELPER

POSTER SESSION D

CONTRIBUTED PAPERS

{D-1) MICROWAVE REMOTE SENSING FOR
HYDROLOGICAL AND AGRICULTURAL MONITORING
= C.Bechini, P. Canull and 5. Morettl, Department ol
Earth's Sciences; 5. Paloscia, P, Pampalonl, |[ROE./
C.N.R. Firenza, Italy

(0-2) MONITORING WINTER LEADS AND POLYNYAS
IN BEAUFORT SEA WITH SPACE - BORNE TIR AND
MICROWAVE DATA - B. Dey, Howard Univarsity |
Washington, D.C., USA

(0-3) NORMALIZED DIFFERENCE VEGETATION
INDEX FOR THE SOUTH AMERICAN COMTINTENT
USED AS CLIMATIC VARIABILITY INDICATOR -
William T. H. Liu, Oswaldo Massambani and Mario
Festa, IAG/LUSP, S0 Paulo, Brazil

(D-4] MIPAS — A HIGH-SPECTRAL RESOLUTION
SPACEBORMNE FOURIER TRANSFORM SPECTRO-
METER - W. Possell and B. Kunkel, MBE Space
Systoms, Ottobrunn; H. Fischer, KIK, Karisruhe,
Germany; M. Endemann, ESTEC, Moordwijk, The
Metherlands; J. Puls, DLR, Oberplaffenhofen, Germany

(D-5) MULTISTAGE SAMPLING SURVEY TO ASSESS
THE WOODY BIOMASS EVOLUTION IN A DRY
TROPICAL REGION (BURKINA FASOQO) - Pierre
Defourny, Catholic University of Louvain, Louvain-La -
Meuve, Belgium

(-6} DETERMINATION OF TANK DEPTH TO WATER
RADIOMETRIC MEASUREMENTS

José Eduardo Mantovani and Alexandre Pereira
Cabral, Instiluto Nacional de Pesquisas Espaciais (INPE),
Sao José dos Campos, 5P, Brazil

(0-7) INTEGRATION OF REMOTELY SENSED DATA
AND DEMs FOR RESERVOIR PLANNING - Peng Miao
= Hslang and Hsiau Kou-Hsing, Energy and Resources
Laboratories, Chutung, Hsinchu, Talwan

(-8} THE USE OF SATELLITE REMOTE SENSING IN
BUILDING LONGITUDINAL URBAN PLANNING
DATABASES: THE CASE OF RIO DE JAMEIRO -
Thomas 5. Lyons, Michigan State University, East
Lansing, Michigan, Richard C. Cicone and Willlam A,
Tyler, Environmenial Research Institute of Michigan, Ann
Arbor, Michigan, USA

(-9) UTILIZATION OF REMOTE SENSING TECHNO-
LOGIES FOR URBAN RECREATIONAL OPEN SPACE -
Maria Isabel Sobral Escada and Maria de Lourdes N.
de O. Kurkdjian, Instifuto Naclonal de Pesguisas
Espaciais (INPE), 880 José dos Campos, SP, Brazil

{D-10) MULTISPECTRAL CORRELATIONS FOR
VEGETATION SPACE ALONG IRRIGATED PROFILES:
A CASE STUDY FOR THE CHOLISTAMN DESERT -
Gauhar Rehman, Iftikhar Ahmed and Anees Ahmad
Igbal, Space and Upper Almosphers HResearch
Commission (SUPARCO), Karachi, Pakigtan

{-11) LANDSAT TM BASED VOLUME ESTIMATIONS
OF CONIFEROUS FOREST COMPARTMENTS IN
SOUTHERN SWEDEN - Jonas Ardd, Universty of Lund,
Lund, Sweden
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{-12) FIRE ESTIMATES IN SAVANNAS OF CENTRAL
BRAZIL WITH THERMAL AVHRR/MNOAA CALIBRATED
BY TM/LANDSAT - Alfredo C. Pereira, Jr., Alberto W.
Selzer nad Jodo Roberlo dos Santos, (ns!iluto MNaciona
de Pesquisas Espaciais {INPE), S8c José dos Campos,
5P, Brazil

{D-13) FORESTRY VARIABLES ASSESSMENT USING
LANDSAT TM DATA - Marcos Leandro Kazmierczak,
Instituto. Macional de Pesquisas Espaciais (INFE), Sao
José dos Campos, SP, Brazil

(0-14) REMOTE SENSING OF ILLICIT NARCOTIC
CROPS FROM AIRCRAFT AND COMMERCIAL
SATELLITE PLATFORMS - Steven. A. Sader, University
of Maine, Orono, Maina, USA

{D-15) ON THE ORIGIN AND EVOLUTION OF CIR-
CULAR FORMS OBSERVED IN REMOTE SENSING
IMAGES OF THE RIO DE JANEIRO STATE - André
Calixto Vielra, Universidade Federal Rural do Rio de Ja-
neire and Universidade Federal do Rio de Janairo, Anto-
nio Carlos J. de Castro and Edgar Hans Brauer, Liniver-
sidade Federal do Rio de Jansire, Rio de Janeiro, Brazil

(D-16) INTERNATIONAL TRAINING COURSE ON RE-
MOTE SENSING-BRAZIL: FIVE YEARS TRAINING
SPECIALISTS IN REMOTE SEMNSING APPLIED TO
MATURAL RESOURCES - Tania Maria Sausen, Inalitun
Macional de Pesquisas Espaciais (INPE), 580 Jose dos
Campos, 5P, Brazil

(0-17) ABOUT ESTIMATES OF MEASURES OF THE
CONVEX HULLS OF SETS OF POINTS RELATED TO
THE PROBLEM OF SUPERVISED CLASSIFICATION -
J. P, Rasson, F. Orban — Ferauge, and V. Granville,
University of Mamur, F.UM.D.P, Namur, Belgium

{D-18) IMPLICATIONS IN REMOTE SENSING DOMAIN
OF THE IMPROVEMENTS OF A CLASSIFICATION ME-
THODS BASED ON THE CONVEX HULLS OF SETS OF
POINTS - F. Orban — Ferauge , J. P. Rasson, and V.
Granville, Univarsity of Namur, FUNDP., Namur,
Belgium

{0-19) DUNE PATTERN IN THE UNITED ARAB EMI-
RATES USING LAMDSAT TM DATA - Nabil Sayed Em-
babl, LA E University, Al - Ain, United Arab Emirates

(0-20) NEED FOR EXPANDED ENVIRONMENTAL
MEASUREMENT CAPABILITIES IN GEOSYN-
CHRONOUS EARTH ORBIT - Enrico P. Mercanti, Mc
ponnell Douglas Space Systems Company, Seabrook,
Maryland, USA

{D-21) A COMPARATIVE STUDY OF SPECKLE RE-
DUCTION IN SAR IMAGES AND THEIR APPLICATION
FOR CLASSIFICATION PERFORMANCE IMPROVE-
MENT - Nelson D. A. Mascarenhas, Instituto Macional de
Pesquisas Espaciais (IMPE), Sérgio E. One and David
Fernandes, Institulo Tecnoldglco de Aerondutica, Her-
man J. H. Kux, Instituto Nacional de Pesquisas Espacials
(INPE}, S8o José dos Campos, S, Brazil

{-22) A TEST OF GPS NAVIGATION FOR AERIAL
PHOTOGRAPHY - Li Shu Kal and Xu Chang, The
Institute of Remole Sensing Application, Chinese
Academy of Sciences, Beijing, China

{D-23) QUANTIFICATION OF CHLOROPHYLL A IN
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COASTAL WATERS USING LANDSAT TM - Sam
Ekstrand, Swedish Environmental Research Institute,
Stockholm, Swedean

(0-24) GLOBAL CHANGE EFFECTS ON EARLY
HOLOCEME SEDIMENTATION OF THE BRAZILIAN
CONTINENTAL SHELF DETERMINED FROM TM-
LANDSAT 5 DATA OF THE SEAFLOOR - Alexandre
Pereira Cabral, Marcio Lulz Vianna and Douglas Fran-
cisco Marcolino Gherardl, Instituto Macional de Pesgul

gas Espaciais (INPE), S0 José dos Campos, 5P, Brazil

(0-25) SUBMARINE RESOURCE DEVELOPMENT AND
PRESERVATION IN THE BRAZILIAN CONTINENTAL
SHELF: THE IMPACT OF TM-LANDSAT IMAGERY ON
FORMULATION OF MANAGEMENT POLICIES - Marcio
Luiz Vianna, Alexandre Pereira Cabral and Viviane
Testa, Inatituto Macional de Pesquisas Espaciais (INPE),
S0 José dos Campos, SP, Brazil

([D-26) A GLOBAL CHANGE DATA BASE USING THE-
MATIC MAPPER DATA: EARTH MONITORING
EDUCATIOMAL SYSTEM (EMES) - Hector L. D'Antoni
and David L. Paterson, NASA/Ames Research Canter,
Maffett Field, California, USA

(0-27) MULTISENSOR REMOTE SENSING DATA AND
GIS TECHNIQUES FOR MOMITORING PRESER-
VATION AREAS: A CASE STUDY - Yosio Edemir
Shimabukuro, David Chung Liang Lee and Jodo Ro-
berto dos Santos, Instiule Macional de Pesquisas
Espaciais (INPE). 580 Jose des Campos, 5P, Brazil

(C-28) ADJUSTMENT OF SPOT IMAGERIES USING
THE SPACE RESECTION - Maarouf A.M. Diefallah,
Catar University, Doha, Qatar

(D-29) VISIBLE AND NEAR INFRA -~ RED SPECTRA OF
LATERITES OF ROCKS FROM CARAJAS MINERAL
PROVINCE, IN BRAZIL - Marco Rocio, Silvia B. A.
Rolim, Ricardo Vedovello and Antonio Gomes Neto,
Instituto. Nacional de Pesquisas Espaciais (INPE), Sao
José dos Campos, SF, Brazil

{0-30) HIGH RESOLUTION REMOTE SENSING IN
AGRICULTURE - David J. Ward anc Antonio Meves,
Geonex do Brazil, Botafogo, Rd, Brazil

(0-31) MULTITEMPORAL COMPOSITING OF SATE-
LLITE DATA FOR IMPROVED GLOBAL CHANGE DE-
TECTION - Alfredo Huete, University of Arizona, Tucson,
Arizona, USA; A. Chehbouni, LERTS, Toulouse, France;
Jiaguo Qi, University of Arizona, Tucson, Arizona, USA

CLOSING CEREMONIES

INTRODUCTION OF GUEST
S AND SPEAKERS

1.30 Roberto Pereira da Cunha, Co-Chairman, Regional
Organizing Committes, Mational Institute for Space
Research, S&o José dos Campos, SP, Brazil

CLOSING REMARKS

1:35 SUMMATION OF THE SELPER FORUM: PLENARY
SESSION 1 - Richard C, Cicone, Co-Chairman, Planary
Session 1, Ernvironmental Research Institute of Michigan,
Ann Arbos, Michigan, USA
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145 SUMMATION OF THE PANEL DISCUSSION:
PLEMARY SESSION 2 - John W. Sherman, Ill, Co-Chair-
man, Pienary Session 2, National Oceanic and  Al-
mospheric Administration, Washington, DC, USA

155 SUMMATION OF THE PANEL DISCUSSION:
PLENARY SESSION 3 - Ralph P. Brescia, Co-Chairman,
Plenary Session’ 3, Mational Aeronautics and Space
Administration, Washington, DC, USA

2:05 CLOSING REMARKS ON BEHALF OF THE SYM-
POSIUM ORGANIZER - Alan K. Parker, Chairman, Inter-
national Symposia In Remote Sensing of Environment.
Environmental Research Institute of Michigan, Ann Arbor,
Michigan, USA

210 CLOSING REMARKS ON BEHALF OF THE RE-
GIONAL ORGANIZING COMMITTEE Miguel Sanchez
Pefia, Honorary Co-Chairman, HRegional Organizing
Committes, Sociaty of Latin Amarican Remate Sensing
Speclalists, Buenos Aires, Argentina

ADJOURNMENT AND FAREWELL "ADEUS"
WORKSHORP |

APPLICATIONS OF REMOTE SENSING
TO DIGITAL MAPPING

Location:  Gavea A Ballroom

Dates: Tussday, May 28, and Thursday,
May 30, 730 p.m - 230 p.m.

Fee: $ 30,00 US

Lirmit: 40 persons

Instructor:  Dr. Lynnette Wood, ERIM. Ann Arbor,
Michigan, USA

WORKSHOP I

NEW VIEWS OF THE ENVIRONMENT USING
SATELLITE DATA AND LOW COST PERSONAL
COMPUTER TECHNOLOGY

Location: Gavea A Ballroom
[ate Wednesday, May 29, 7:30 pm - 2:30 p.m
Feea: $ 250005
Lirmit 40 persons
Instructors: Dr. D, A, Gagliardini, CAERCEM,
Buenos Aires, Argenting
Dr. D. A. Hastings, NCAA Natonal
Geophysical Data Center, Boulder,
Colorado, USA

EXHIBITION

All attendess and their guests are invited (o attend the
Exhibition Opening at 5:00 p.m. on Monday, May 27, The
exhibits will be located In the foyer of the Gavea A and B
Balliroom. The Symposium Reception will begin at 5:30
p.m. in the Gavea B Ballroom and foyer area

The exhibition will be open on Tuesday, Wednasday,
and Thuraday from 8:30 to 11:300@:m. and from 1:3010'5:00
p.m. Represantativas from the most imporiant e
international organizations will be available to discuss your
needs for remote sensing products and senvices. In
addition, several major publishers have sent publicity
material and samples of their jourmals, for vour information

EXHIBITORS

Consortium for International Earth Science Infor-
mation Metwork (CIESIN), Ann Arbor, Michigan, USA

BEVIST &

SELPER

Earth Observation and Satellite Company (EQSAT),
Lanham, Maryland, USA

EIKON Tecnologia e Compugratia Ltd., Sao Paulo, SP,
Brazil

ERDAS, Atlanta, Gaorgia, USA

Envirinomental Research Institute of Michigan (ERIM),
Ann Arbar, Michigan, USA

INTERA Technologies Ltd., Calgary, Aloerta, Canadé
Intergraph Corpaoration, Hunisville | Alabama, USA
Mational institute for Space Research (INPE), 580 José
dos Campaos, SP, Brazil Sisgraph, 580 Paulo, 5P, Brazil
Society of Latin Amerdican Remole Sensing
Speclalists (SELPER), Buenos Aires, Argentina
Tecnicagua , Buenos Alres, Argentina

Terra Mar Resource Information Services, Mountain
View, California, USA

PUBLISHERS

Aster Publishing Corporation, Eugene, Oregaon, USA
Blackwell Scientific Publications Lid., Oxford, Unied
Kingdom

Geocarto International, Hong Kong

Pergamon Press, Oxtord, United Kingdom

Space Age Publishing, Honolulu, Hawail, USA

VSP International Science Publishers, Zeist, The
Netherlands

John Wiley & Sons, Lid., Chichestar, United Kingdom

SYMPOSIUM INFORMATION

1. REGISTRATION DESK- SERVICES AND HOURS
Services available: registration for the Symposium,
distribution of Symposium documents, message centar,
other information ag needed
Hours
Monday, May 27 8:30:am, = 12:00 (ncon)!
1:00 - 6:00 p.m.
8:00 a.m. — 12:00 {noon);
1:00 =600 p.m.
Wesnesday, May 28 800 am. - 12:00 {noon);
1:00 - 6:00 p.m,
B:00 a.m. - 12:00 (noon);
1:00 —6:00 p.m.
8:00:a.m, = 12:00 {noon),
1:00 - 6:00 p.m

2. SYMPOSIUM MANAGEMENT PERSONNEL

The Symposium managemen! parsonnel who will ba
available o serve you are: Alan K. Parker, Chairman

Dorothy M. Humphrey, Sympesiem Coordinator

Judith A, Steeh, Exhibits Coordinatdor

Other Ervironmental Research Institute af Michigan
attendess who will be happy to assist yvou if possible
include: Willlam Brown, Ric Cicone, Bob Rogers, Wilma
Sedore. Buzz Sellman, Mancy Wallman, and Lynnette
Wood

3. SECURITY ARRANGEMENTS

All Symposium participants will be issued an official
Sympaosium badge at registration, A Symposium badge
will ba requirad to enter inte the Symposium/Exhibition
area and for all Symposium meals and events, The
Symposium -area will open 30 minules before the first
gagsion and will close 30 minutes. aftar tha last session
each day. Exhibitors may enter the Exhibil Area 30 minules
bpefore the area opens 1o other parlicipanis and may
rernain 30 minutes after the area closes o participants.

Tuesday, May 28

Thursday, May 30

Friday, May 31
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SEMINARIO Y CURSO SOBRE TELEDETECCION

APLICADA AL USO DE LA TIERRA:
PLANIFICACION URBANA Y USO RURAL

La Plata, Bs. As., Argemtina
11 - 21 Junia 1991

e

El Depanamenio de Ciencias Basicas de la
Universidad Macional de Lujan (UNLu) v el Centro de
Anilisis y Procesamiento Digital de Informacian Satelitaria
(CAPDIS) tienen al agrado de invitar-a usted a participar
8 8l SEMINARIO Y CLURSQ SOBRE TELEDETECTION
APLICADA AL USO DE LA TIERRA. PLAMIFICACION
URBANA Y LSO RURAL, a realizarse an la Cludad de La
Plata (Bs. As.) enfré @l 11y 21 de Junio do 1897,

Estas actividades cuentan con el auspicio del Centra
National D'Eludes Spatiales (CNES) y el Groupemant pour
o Developpement de |d Teledetection Acrospatials
(GDTA) de Francia, de la Sociedad de Especialistas
Latincamericancs en Percepcion Remota (SELPER) y de
otras organizaciones gubermamentales

OBJETIVO Y PARTICIPANTES

El objetivo principal de esta reunidn as el de diluridic
jas tcnicas de percepcidn ramota y su buena relacion
costo-neneficio entre funcionarios y profesionales reia-
clonados con la planificacion de dreas urbanas y rurales,
a fin da incorporar esta tecnologia como una aficaz
herramienta pard la loma de decisiones.

El SEMINARIO serd de un dia de duracidn, destinado
a luncionarios del goblerna nacional, provincial v mu-
nicipat, como ast también a luncioparios de empresas pri-
vadas, en las dreas de catastro, planificacidn y decision

El Curso, de una semana de duracion, estard desti-
nado A funcionanos. o especialisias en dichas areas,
interesados en fa lormulacidn o conduccidn de provecios
en lga cuales la leledeteccién y log sistemas de
infermasion geografica saran valiosas herramienias para

' la planificacidn wana y |as areas rurales adyacentes

Padran paricipar ingenieros de varias onentacines,
arquitecios, gedgralos, bidlogos, agnmensores .y ofros
especialistas Imeresados en esta tematica,

CUERPO DOCENTE

El Seminario y el Curso seran dictados por profesores
de la Universidad Macional de Lujan (UNLu), el Centro de
Anitlisiz y Procesamiento Digital de Imagenas Satelitarias
{CAPDIS) v et Groupement pour e Developpement de la
Teledetection Asrospatiale (GDTA), con amplia
axpariancia en esta disciplina

PROGRAMA GENERAL
SEMINARIO (21 de Junio de 1991)

Participaran en aste Saminano funcionanos e nivel
macional, provincial, munigipal, emprasas. privadas v
alumnos participantes dal curso.

9:00 & 9:45 hrs. Inscripcitn

10002 13:00 hre. Conlarancias Especiales
13:00 8 14:30 hrs. Intervalo

14:30 8 16:00 hrs. Conferencias Especiales (*)

16:00-a 16:30 hrs. Intarvaio

16:30 & 18:30 hrs. Mesa Redonda: Importancia de la Te-
ledeteccion para la Planificacion Lir-
bana y Rural

18:00 hrs. Vino de Honoe

Capacidad maxima para el Seminaro: 100 personas
(") Las:Conferenclas especiales versaran sobre.

— Breve Introduccion a la Percepeion Remota

— Su importancia en la planificacion rural ¥ urbana

— Toma de decisidn

— Sislemas cle satélies para recursos naturales:
Aspectos Econtmicos

CURSO (17 al 21 de Junio de 1881)

PROGRAMA ESQUEMATICO
Intraduccion
Sistamas Sawelitales v Sensores
Interprataciin visual
Aplicaciones a la planificacion urbana
Procesamiento digital da imageanes
Aplicaciones ala planificackon rural
Equipamiento
Utilizacion de Sistemas de Procesamianto;
Discusidn final y conclusiones

NOTA: El programa més detallado del Curso, se
inciuirg 80 uUna segunda cifcular que se enviard a las par-
s0nas que completen v envien el formulario de inscrip-
.

CARGA HORARIA 30 hioras
NUMERO DE
PARTICIPANTES: Maximo: 30 participantes

LUGAR DE REALIZACION

Minlstario de Obras y Servicios Pldblicos, Centro da
Andlisis y Procesamiento Digital de Imageneas Satelitarias
Calle 7, antre 57 y 58 (1900, La Plata. Bs. As., Argentina.

VALOR DE LA INSCRIPCION

Seminario. ausirales equivalentes a USS 20

Curso; ausirales equivalentas a LISS 70

Este valor deberd ser remitido en forma de cheque a
nombre de SELPER, junto con ta ficha de inscripcidn, a la
slguiente diracaibn

SELPER, Cérdaba 744 - 2do pisa, Ofic. “0° (1054)

Capital Federal

Para mayor informacidn dirigiree a;

LiIniversidad Macional de Lujan

Direccion Gral. de Sisternas, Rutas 5 v 7 Lujén (6700)

Tal. 0323 - 23064, Contacto; Ing. Maria C. Serafini

TAS Femando Bordignon

CAPDIS, Ing. Jorge Sisti

Tel, 021-41055-8; Int. 239
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UNIVERSIDAD DE MENDOZA
RECTORADO

CENTRO DE INVESTIGACIONES SUPERIORES
Programm fiir wissenschaftliche Forschungsarbeiten und technologische
Fortentwicklungen in bezug auf die Umwelt
Program of Scientific Investigations and Technological Developments on Environment

CRONICA

JORNADAS INTERNACIONALES
SOBRE MEDIO AMBIENTE

Mendoza, Argentina 25-30 Abril 1981

Concluyeron las Segundas Jornadas Internacionales
Mulidisciplinarias sobre Medio Ambienta qua organizd la
Universidad de Mendoza, con la parlicipacidn de cien-
tihcos, expertos; politicos, adminisiradores vy profesio-
nalea de Argentina, Alemania, Austria, Chile, Estados
Unidos, Espania v Sulza. La actividad estuvo orientada a
posibiltar el mejor desenvolvimiento del “Programa de
Imvestigaciones Cientificas y Desarrollos Tecnolégicos
Sobra Medio Ambiente” (PRIDEMA) que estd cumplienda
2 institucidn organizadora, por convenlo suscrito con el
Gobierno de Mendoza, quien lo aprobara por Decrato N®
a72f88, Oiro objetive de estas Jornadas ha side el de
intensificar la cooperacion internacional para mejorar la
calidad de vida de nuestra provincia

En el primer y segundo dla del encuentro, se rea-
lizaron "workshops preliminares” (talleres de trabajo); el
primero estuvo orientado &l andlisis v discusion de los
proyectos de investigacion cientifica y técnica que se
desanvuelven en el marco de la cooperacidn cientifico-
lécnica, germanc-argentina, relativos a la evoluciin del
PRIDEMA. El sagundo esluvo relacionado con los futuros
provectos del citado programa; uno esta referido a un
experimento ecoldgice en la zona drida de Mendoza
(ecovilla); ofro atiende a la educacion ambiental y forma-
cion de recursos humanos. En esta drea lue exhibido un
programa de ensefanza desarrcllado en Alamania; se
trata de un sistema en el gue los educandos pueden
mostrar su destreza, en delensa del medio ambiente,
usando una computadora con pantalla de color, pro-
grama "Okolopoly”, cuyo creador es el profesor, doctor
Frederik Vester, director del SB.U. {Grupo de Estudio
para la Biologia v &l Medio Ambienta) de Munich (Ale-
mania). El software de este programa ha sido traducido al
castallano para ser utilizado en Mandoza

En &l rubro "Proyecto y Gestion Ambiental”, fueran
estudiados diversos temas relativos a la planificacian,
conduccidn gerencial y gestidn de imporlantes proyeclos
que estudian esta problematica en Mandoza y en el pals,
habiéndosele prestado especial atencion al riesgo
sismico, por al impacto ambilantal qua provoca en la zona
afectada, y a los temas referidos al control v la sanidad
ambilental.

Los aspectos legales conexos con la contamina-
cion, también fueron matesa de estudio en estos
workshops, donde se incluyeron ofros temas de interds
para la region.

CONCEPTOS DEL GOBERNADOR
DE MENDOZA

En los dias-subsigulentes, en un ciclo de conle-
renclas, que abarcd dos jornadas, fue Iratada la tematica
ambignial y la cooperacion instilucional en nuestro pais
en al ambito Internacional.

Este ciclo de conferencias fue inaugurado por el
gobarnador de la provincia, Liicenciado José Oclavig!
Borddn, qulen destaca la importancla que el gobiermno lal
ha dado a los lemas del medio ambiente "habida cuents:
de lo que significa para nuestra provincia, nuestro pais )|
con seguridad, para este hogar comin de toda la hus
manidad gue es el planeta Tierra®. Luego recordd que e
acuerdo con la Universidad de Mendoza “significaba’
an al plano institucional un evento de imponante iras:
candoncia para nogotros” vy que era el de "asumir” coni
toda decision la necesidad de que las universidades, sus:
elementos de educacion, de investigacidn, pudieran rea-
lizar una tarea conjunta, de apoyo muluo, con las res-
ponsabilidades y actividades propias del Estado; ira-
tando de poner, ambas contraparies, un apore a lal
necesidad v superacion de compartimentos estancos,
que implican fuerza y eficlencia en la bdsgueda dal
respuesias, iratando de articular la actividad del Estado, |
los organismos de investigacion, fos sistemas educatives
¥ la propia actividad privada®. Luego se refind a los
cambios que se observan en distinies campos de lal
humanidad gue han provocado “un achicamiento fisico y,
en términog de conciencia del planata Tierra, nos pong:
frents al siglo 21" “anle dos desaflos excepcionales y)
explicd que uno de ellos es "la bofetada a nuestras:
conciencias de gue en este mundo, que quiera libertad!
con igualdad, hay mas gente gue no accede a [os minimos
bienas materiales y culturales gue los que accedemos y el
segundo, gue el avance de la civilizacion, lastecnologias, |
gue indudablemente han sido elemantos muy positivos y
que han logrado respuestas al mejoramients en la calidaﬂ;

de vida, a veces, por no imaginar lo gue sobrevendria:
funto con ellos, y otros, directamente por egolsmo y falta
de responsabilidad, han puesto en peligro la sobre-
vivencia®, sefialando que las generacionas futuras tan.
drén esia tarea "de que la libertad y la igualdad” lleguen
& nuestros hermanos y que tenemos “que defender la
sobravivencia de esta belleza, de este milagro que Dios
dio al hombre para realizamos gue 8s nuestra tierra’,
Después aludid a su paricipacion en el Didlogo |
leramaricano donde se tomd conclencia del origen dal
algunos desasires ecoldgicos, entre sllos; ros desa
parecidos "que existian millones de afos antes de gue &l
hombre pisara |a tierra”,

Recordd &l encuentro "Las Lefas® recientemanta
efectuado, con palabras de elogio para el docior Gul-
Hermo Cano por su organizacion, y al encuentra del Rotary
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Clubs Internacional que tralaron esios temas, y agregd:
hoy estamos acd por el esfuerzo notable de esta
Universidad para el desarrollo de estas Jomadas®
gefialando el recorrido de esta expariencia conjunta de
cuyo didiogo "nackt el Ministerio del Medio Ambiente,
Vivienda y Lirbanismo, tratando de avanzar y de ser una
avanzada en la.congiencia y &n la ejecucion del pals” lo
gue nos lleva a evitar de cometer mayores agravios y
agresionas @ “nosclros mismos a traves del medio am-
Blente”, acotando que no es tarea facil no obstants lo cual
puse de manifiesto que “nosotros estamos orgulloscs da
oomo ha crecido en la provincia la conclencia” referida a
la conservacitn del medio amblente. Enseqguida indicd
algunas realizaciones que ha encarado el gobiermo y
menclond el grave problema ante la amenaza del colera
y las medidas a tamar para évitarla, y expresd “creo que
esta enlermedad nos llama a la reflexion y a comprander
gqua para la calidad de vida, la produccion y la salud, la
lucha por el medio ambiente, por la deténsa de la calidad
de nuestra tierra, de nuestro aire, de nuestra agua, es un
instrumants fundamental para la sakud, y tambien para la
economia, porque los costos que puede implicar para
nuestra produccldn, estas enfermedades, seguramants
son mucho mayodes que los costos que hublese Impll-
cado tomar las medidas cuando habla que tomarias®
‘sefialando a "agquelios gue creen que hay gue ahorrarse
&l dos o tres por clento de los coslos” lanzando Irres-
‘ponsablemente cantaminantes al habitat. Luego de olras
‘rellexiones incicd que “la lucha por la justicia social tam-
‘bign liena qua ver con @l meloramiento del medio am-
‘biente parque, lamentablemente, los mas golpeados son
anuelios que menos tienen y que mas necesidades
padecen en su vida cotidiana,

Es indudable que nosoiros —admilio— lenemos

nuestras responsabilidades, y hay algo que me lana de
‘esperanzas: que Una universidad y un poder ajecutivo
gircunsiancial, hayan efecluado una tarea, en un mMarco
de amplio pluralismo; con tal alio grado de acuerda”
resaltando que las "cosas importanies son ampliaments
compartidas por todo el espectro politico de Mendoza y
por el poder legisiativo “la cual da maximas garantias de
cumplimienta”.
" Por (ltimo puso de relieve la necesidad de que las
naciones desarrolladas colaboran con &l resto del mundo
para que lodos podamos dar esta lucha, en favor del
medio ambilente, de costos muy elevados,

LAS CONFERENCIAS

Con la introduccion de una exposicion donde al Mi-
nistro del Medio Ambiente, Vivienda y Urbanismo, ar-
guitecto Pablo Marquez resefid lo acluado por ese or-
ganismo en 16 mases de existencia, el Director de Sa-
neamients ¥y Control Amblental, ingeniero José Luls
Putiafito, dentro del tema "Mendoza y la preservacion dal
medio ambients” dio detalles puntuales de la actividad de
la dependencia, en el desarrolio de las lareas qua le
conciernen v aspectos de realizaciones fuluras, en el
marco de las conferencias previstas para el lercer y cuano
dia da las Il JIMMA

Luego, el secretario ejecutivo del "Subprograma
nacional del medio amidente” de la SECYT, licenciado
Eduardo Bands, tratd ! lerma “Programa nacional de
recursos naturales y medio amblente” donde sefiald el
{ratamiento prioritario que, el goblermo nacional, le esta
concadiendo & esios temas, lo que se refleja en el nimero
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de proyectos de investigacion aprobados sobre al par-
ticutar, Posteriormente al Rector de la Universidad de
Mendoza, ingeniero Salvador Pulialito explicd qué es el
PRIDEMA, resend los fines y objetivos da los distintos
proyectos y puso énfasis an |a posibilidad de gu realiza-
cion por s cooparacion de la comunidad intemacional, en
especial el Max Planck Institut fdr Aeronomile da Alemania,
y la del gobierno de la provincla segin el convenio firmadao
con el mismoy que luera aprobado por Decreto 972/88 La
sigulente conferencia estuvo & cargo del Director del
CRICYT, doctor Eduardo Rodriguez Echandia, quien ha-
bld sebre “El medio amblente en proyecios nacionales de
investigacion®,

El doctor Guillermo Cano, direclor ejecutivo de la
Fundacion Amblente y Recursos Humanos inicid el ciclo
de la tarde con su tema ") Quéd deberfa hacer el gobiemo
nacional argenting en materia amblental?. En la opor-
tunidad, el doctor Cano resailld la labor de la fundacitn
que Integra y dio detalles de la competencia que la misma
tendrd en la préxima conferencia mundkal denominada

El orador siguienta fue el presidente del Centro da
Estudios y Proyectos del Ambienta (CEPA), arquitecto
Rubén Pesci gulen hablé sobre “La opeclén latinoa-
mericana para el desarrolio sustentable”. Aclo seguido
tomd la palabra el doctor Joagquin Lopez para referirse a
la “Técnica legislativa en materia amblental®, El Gltimo
conferenciante del dia fue e doctor Miguel Mathus Es-
corinuala gulen se rafind a la "Polltica Amblental: concep-
o, comnenido & instrumentos”

Las conferencias del dia siguiente, estuvieron rela-
clonadas con la cooperacian interinstiiucional, nacional y
regional y fueron inicladas por el director clentifico externo
del flamante “Instituto para el estudio del media am-
biente”, doclor Gerd Hartmann hablando sobre “Clencia
y madio ambiente”, Hizo hincapié en su conocida teorla
sobre el uso consarvanie del medio ambienta v sobra la
necesidad de respetar al otro incluyendo algunos
conceptos filosdficos. Después tomd ia palabra al doctor
John Olivero del Departamento de Meteorclogla de la
Universidad Estatal de Pennsylvania (EE.ULL) para re-
lerirse &l "Programa de cambio global del medio am-
biente”. A continuaciin, el doctor Reinhard Leftinger, ha-
bld sobre la “Influencia solar sobre &l contenido de elec-
trones en la iondsfera” del Instiiuto de Mateorologia v
Geolisica de la universided austriaca de Graz. Continud
despuds exponiendo el doctor Erwin Schanda, del Ins-
fitute de Fisica Aplicada de la Universidad de Berna
(Suiza). Le locd exponer a continuacidn al ingeniem
Carlos Mario Puliafito, investigador de la Universidad de
Mendoza en colaboracion con el doctor Alfred Loidl, del
Max Planck Institut fier Aeronomie de Alsmania sobre
“Medicion de vapor de agua liguida en la aimdsiera
madiante radiometria-especiromia de onda corta”

Después dal intervalo dispuesto para 18 inauguracion
del IEMA, expuso el doctor Walter Kesmus, del Instiluto de
Quimica Analitica de la Universidad de Graz (Austria) y
hablé sobra "Depdsitos terrestres y gases conlaminantas
de la atmastera, Analisis quimico del medio ambiente y de
particulas simples”. Por Gltimo, el doctor Erich Putz, del
Instituto de Meteorologia v Geolisica de la misma uni-
versidad que su antecesor, conferencid sobre "Madicio-
nes opticas verticales y horizontales de gases residuales
en la atméstera utilizando una Sonda Brawer”.

En lodos los casos hubo un servicio de raduccian
simultdnea inglés-castellano, castellanc-inghés lo que
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faciitd s comprensidn de los temas: ademas. iodos los
trabajos presentados serdn publicados porla Editorial
Idearium de la Univarsidad de Mendoza (EDILIM), lague,
prasentt una muestra de los libros - publicades, oon
aspecial referencia a la sarie PRIDEMA.

Faralatamente fueron exhibidos, también en la sede
de [a Univarsidad, los trabaos sobre madio ambienia
realizados en el marco del citadgo programa, por distintas
catedras de la- Facultad de Arquitectura vy Urbanisme

EL IEMA

Dtro acto frascendente, 1o constituyd la inauguracion
ded Tinstitute para-el Medio Ambiente” (IEMA) v del
“Campus Benegas®, en el predio de Perito Moreno 2397
de Godoy Cruz, dependiente de la Universidad, donde
lueron descubienas placas recordatorias. En el mismo
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acto fue designado el Director Cientifico Externo dal IENMAS
doctor Gerd Harmann, del Max Planck Institut f0r Asroed
nomie, de Alamania; ademds se antrggaron os respec-;
tivos diplomas a los diez profesionales v dos 18cnicos!
recientemenie egresados del primer curso de pnsgradu;
da fa Universidad, sobre “Proyecto y Gestidn Ambiental’s
v 2 los miembros del Comité Intermacional Clentilico Culs
tural de Asistencia al PRIDEMA que asistieron a lag
jomadas y un diploma al Intendente de Godoy Cruz, dog
tor Carlos de la Rosa por la colaboracion de esa comuna
an la remodeiacion de las nuavas instalacionas

En la misma ocasion se habilild una exposiciin del
diversos anteproyectos para la construccion dal fulus
ro edificio’ del IEMA, realizados por una pluralidad
de equipos compuesios por profesores de la Facultad
de Arquitectura v Urbanismo de la Universidad de
Mendoza

IMMA

I¥ Sormamlis (e enacanmelry Madicipl ay gnhee Medio Amisemie

EL RECTORDE LA
UMIVERSIDAD DE MENDOZA
ACOMPANADO POR LOS
CIENTIFICOS EUROPEOS
OUE ASISTIERON

A LAS It JIMKEA

WORKSHOP SOBRE
“EDUCACION AMBIENTAL"
EN LAS I IMMA,

EN LA CABECERA

EL RECTOR DE LA
UMIVERSIDAD DE MENDOZA
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CANADA'S RADARSAT PROGRAMME*

R. Keith Raney

Canada Cenire for Remota Sensing (CORS)
Chief Radar Scienhisl, Canada Cenire for Remote Sensing (CCRS) OO Radgrsat
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200 - 110 O'Connor Streat, Ottawa, Ontario - K14 TAT Canada. Phone 613 - 993 - 4475, Fax' 613 883-5021

Introduction

RADARSAT (Figure 1) will carry one instrument, a multi-mode single polarization (HH)
C-band SAR (synthetic aperture radar). It Is capable of imaging swaths from 35 to 500, km
wide, and with associated resolutions from 10 melers (one look) to 100 meters (8 looks). The
Incidence angles span (less than) 20° to (more than) 50°. The spacecraft is being designed
for a five year lifetime, to be launched in December, 1994 by NASA. Nominal SAR on-time
Is up to 28 minutes per orbit wich may consist of up to seven individual data takes. The orbit
Is planned for 800 km (nominal), sun-synchronous, dawndusk, and 24 day repeal with a
three day sub-cycle. The SAR looks to the north, but the spacecrall may be yawed through
180" for short portions of the mission so as to obtain Images of Antarctica. With the on-
board tape recorders, C-band SAR imagery of the entire globe may be gathered by
RADARSAT. The down-link is X-band, 100 Mhz.

RADARSAT is designed as an end-to-end system with operational users in mind. For
perishable data, such as needed for navigation In the ice of the Arctic, SAR data will be
gathered, relayed back o a processing centre, imaged, merged with ancillary data (such as
bathymetry), Earth located, and relayed back lo ships, all within four hours of satellite
overflight, For other applications, the turn-around times are tallored 1o user needs, with a
few days typlcal of agricultural work, for example, Precision products will be available.
Cosis for data are planned to be competitive with remote sensing products available from
other remote sensing salellite systems. International data availability will be through
RADARSAT International, headquartered in Ottawa (Sulte 600, 1525 Carling Avenue),

1. MISSION

he orginal RADARSAT mission objectives
were based primarily on Canadian national
requirements for Information 1o support
domestic rescurce management and
anvironmental monitoring. Studies in Canada have shown
that an imaging radar satellite system would be the onky
acoapiable sensor technology for refiable and timely
Information for Canada, frequently cloud covered or in the
Arctic nighl. Radar data would provide & complemantary
dala source to available oplical data. Applications of
importance (o Canada include lce and Northern reglons,
agriculiure, lorestry, geologic resources, oceans and
floating ice, coastal zones, and Arclic soveraignty.

BAR PAYLOAD MODULE

FIGURE 1.

RADARSAT IN IMAGING CONFIGURATION

Canada recognizes the potential importance of this
system al the giobal level Coverage of vast and
environmenially sensitive areas {such as South as well as
Marth Polar ice, the Earth's lorests padicularly in tha
tropics, large scale ocean fealuras, and desart expansion)
represents an important potentially significant use of radar
satelite data, Whereas a C-Band SAR is nol necessarily
the ideal Instrument for ail such applications. It has the
virtue that it can penetrate cloud cover, haze, smoke, and
darkness, thus allowmng reliable observations in all
seasons, and under poor optical conditions. The resulting
information would be useful in any Information system
designed to monitor thesa anvironmental regimes, and is
a potantial data source for studying global change. An
Announcement of Opporunity for investigators and
agencies worldwide to participate in these aspects of the
RADARSAT Mission will be published befora the launch

Imaging swath widths and the spacecrall orbit have
been chosen to satisfy both national and global coveraga
fequiremeants, Using the 500 km swath, RADARSAT could
provide daily imagery of the antire polar region above 782
north latitude (see Figure 2), With bearm steering, any givan
point at Canadian latitudes can be observed within three

days. Substantially complete covarage is available at the' |

equator gfier only four days using the 500 km swath,
although the orbit repeat period is 24 days.

For an Earth sensing radar satellite, solar illumination
of the spacecralt is more important than a sunlit scens;
RADARSAT will use a sun synchronous dawn-dusk orbil
(Table ). Perhaps the greatest oparational advantage ol
this orbit i that the SAR can be fully dependent on solar
rather than battery power, which means that there is no

*  Trabajo preseniado en el Talier ONUESA de Miormondas, INFESrasi, Nowiembre 1950y publicado con la gent autorizacion de
la Divisich del Espacio Extarior de Nacionas Unidas, Or. Adigon Ade Abiodon
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FIGURE 2. SAMPLE COVERAGE AVAILABLE
FROM RADARSAT

[imiting distinction between ascending and descending
passes from an applications point of view, Thus, nearly
ftwioe-as many viewing opportunities are available to the
mizsion, Another operational advantage is that the ground
" stafion data downlink penods for RADARSAT will nat
- coaliict with other remote sensing satellites most of which
usa near mid-day orbit timing.

TABLE 1. ORBIT PARAMETERS
Alttude (local) 783-B21 km
Imelination 986"
Ascending node 1800 haurs
Peripd 101 min.
Repeat cycle 24 days
Sub-cycles 7 & 17 days
Re-ohservation 3+ days

The nominal configuration of the spacecralt has the
“SAR pointing to the norh providing for example regular
| hrctic coverage. However, twice during the first two years
ol the mission, the sateliite- will be rotated 1B0° about its
yaw axis 50 as to direct the radar antenna beam 1o the
‘south, Each such yaw manoeuvre is expected to be
' maintained for two waeks. The purpose of this manoeuvre
s o obtain a complete SAR map of Antarctica at the times
mﬂn'u'n and minimumn lce cover. This featura is in
o sclence reguirements on RADARSAT as
: by MASA,

' 'HADAFEA‘F will carry tape recorders with sufficient
far more than ten minutes of full quality SAR dala.
1o the orbit yaw manosuvre and the recorders,
mﬁ.ﬂ will be the first satelite system capable of
global coveraga.

' operations will be coordinated by a Mission
Wnentﬂ!!lce (MM wich will sarve as the interface
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between the user community, the Mission Control Facility
for commanding the satellite, and he ground reception
and processing facilities. In Canada, the ground faciiity
now in place for ERS-1 will be upgraded to handie the
increased throughputl expected from RADARSAT, In
addition to coordinating and scheduling request for SAR
data scquisition, the MMO will monitor the entire data
distribution system, and serve as the axecutive office for
the mission

Image products planned for RADARSAT may be
grouped in three classes, generally available as both hard
(photographic) copy and as digital files. Georeferenced
products, the “standard” image, include systematic
gecmetric cormaction with respect to the spacecralt Earth
track based on satelite ephemeris dala.  Geocoded
products are resampled and rotated 1o conform 1o &
standard map projection. Ground cofrection points and
cormection for lerrain elevation will be included, if availabie
for the -scene [in question. Special products: Include
unprocessed signal data, single look (full resclution) real
or complex image files, and analysis of external calibration
referances.

Extensive data processing |s required to form radar
images from the data delivered by the spacecraft. For SAR
systems this is often & lengthy and always a complax
operation. Processing for RADARSAT, baing operational
and having several modes, presants s own set of
challenges. In an earlier phase of the program, a
demonstration processor was developed to verily the
feagibility of maintaining processing speed and quality
consistent with RADARSAT requiraments. This processor
is being used in Canada's ERS-1 ground station

The main processing requirement ks to produce high
guality imagery in near real lime. Data will be sanl via
galallite links 1o a central processing facility al 1/4 real rate,
50 that the Image processor must handie an effective input
rate. of about 25 Mbjs. All dala collected ara to be
processed, a "zero back-log” philosophy. Archives will be
maintained for both the recelved signal, -and the full
resolution single look (complex) processed image files.

For highly perishable data, such as reguired by
Canada’s lce Information Centre, an on-line data port is
belng implemanted. The lce Information Centre will be
able lo receive processed SAR data, integrate it with othar
data fites in thelr information: systern, and ralay darived
user products 1o operators in the field within three hours of
scene observation by the radar,

LUinigue amongst remaote sensing initiatives worldwide,
the RADARSAT project is supported through funding part-
nerships with LS. agencles, Canadian provincial go-
vernments and the private seclor. Canada is reponsibile foe
the design and integration of the overall system, for cons-
truction of the radar, for the provision of the satellile plat-
form, for contral and operation of the sateflite in orbit and
for operation of the data reception stations In Princa Albert,
Saskaichewan and Galineau, Quebec, The agreemenis
ara in the form of Memoranda of Understanding:

MASA will provide the launch services and operate a
recaption station in Fairbanks, Alaska in exchange for
radar data for research programs, NOAA will facilitate the
participation of the American privale seclor in tha
distribution of data,

Al Canadian provinces have participated in planning
the RADARSAT Program. Quebec, Ontario, British
Columbia, and Saskatchewan share in the capital costsin
proportion to technology development within their
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industries. An agreement has also been developed with
the other provingaes for their participation in RADARSAT
operations.

RADARSAT International (RS1) has been formed, a
private seclor corporation with heacdgquarters in Ottawa.
RS| has the right to distribute the data in excess of tha
international partnar's gowvernmental requiremants. In
raturn, they will invest in developing the intemational
market and provide royally payments o the Govemment
from sales. Value added processing will be done in the
private sectod, as is ihe practice for mos! remole sensing
satellite missions.

2. SAR PAYLOAD

RADARSAT has been designed in response fo user
requirements that demand a variety of incldence angles
{from about 20° to 50°) in the standard imaging modes. An
antanna with electronic beam steering is part of the
baseline RADARSAT design. Whereas this meels usar
requirements, it adds further complexity to the entire
syslem. In order o provide a (nominally) constant ground
range resolution over the range ot incidence angles, three
differant pulse bandwiding are needad. It also iollows that
very fine control of the transmilter puise repetiton
frequency is required. Selected characteristics of the
radar are listed in Table Il

TABLE 2. RADAR SYSTEM PARAMETERS
Fraguency 5.3 GHz
Wavalength 56cm
Polarization Horizontal
Pulse bandwidths 11.6, 17.3, or 30.0 MMz
Pulse length 42 0 psec
PRF 1270 - 1390 Hz (2 Hz steps)
Peak power 5 kW
Average power 300 W (nominal)
Max, on time 28 min. per orbit
Antenna skze 15m % 1.5m,
Painting £0.2°
Beams in RAM 20
Spacecraft mass 2750 kg,
Spacecraft powar 2500 W
Aftitude control - 0.05°
Solar array J4 KW

Having built in the fexibility (and complexity) o
support slandard mapping &t a variety of Incidence
anglas, sevaral specialized modes bacome available at
rather small marginal cost. The design philosophy for
these extra modes has been 1o base the systam
specifications on the standard mapping modes, and to
optimize  the additional modes within the resuliing
canstraints, The resulting imagery is predicted to be
acceaptable.

Radar operation time s constrained primarily by the
spacecralt power system and thermal response of the
high power fransmitter. Typical continuous on time of the
radar I8 baselned at 10-15 minutes per orbit out of 28
minutes maximum when in normal orientation, and 15
minutes is tha maximum when in the Antarctic orientation,
The minimum an-time is three minutes: Up to sevan anfoff
cycles are available per orbit
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TABLE 3. IMAGING MODES

Mode Resolution Looks® Width Incidence

(R x A, m) (km)  [degrees)
Standard 25 % 28 4 100 20- 49
Wide (1) 48-30x28 4 1685 20-3
Wide {2) 32-25x 28 4 150 31-39
Fing resolution  11-0x8 1 45 a7 - 48
ScanSAR (N} 50 x50 2-4 305 20 - 40
ScanSAR (W) 100 x 100 4-8. 510 20 - 49
Extended (H) 22-19.x 28 4 ri-] 50 - 60
Extended (L) 63-28x 28 4 170 10-23
' Nominal; ground range resolution varigs with range,
! Nominal, range and processor dependent

Imaging modes for AADARSAT include Standard,
Wide Swath, Fine Resolution, Extended, and ScanSAR.
First order image characteristics of these modes are given
in Table Il|. Image lenght, the dimension parallel to the sub-
satallite track, is limited only by the duration of continuous:
radar operation, and may ba thousands of kllomeatres long
Imaga widlhs and positions are determined by thel
elevation patterns (and the radar range gate control), and
have been chaosen lor the standard modas so thal tharae is
al least 10% overlap between adjacen! swaths, Range
resolution when projecied onto the Earth's surlace varies
with range, and has been specified for the standard
beams for ground ranges of 400 km-and 675 km from the’
sub-satellite locus. The geometry of the RADARSAT
operating modes Is illustrated in Figure 3. Image guality
typical of a standard Imaging mode is summarized in
Table IV

FIGURE 3.
GEOMETRY OF RADARSAT IMAGING MODES

Signal telematlry Includes three systems (fof
redundancy), any two-of which may be used In downli
operations, one for real time data, and one for recor
data. Telematry signaland sysiem parameters are iisted i
Table V. The telemetry sub-system is very similar ot
belng provided to the ERS-1 mission inwhich Canada s a
contributing partres.

User requiremants stipulate that RADARSAT prov
callbrated data, for which purpose calibration has be
included In the design from the outsel in addition o tha
normally  available engingering telemetry record
selacied system performance parameters. HADARSA
callbration depands on both internal references, and on
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TABLE 4. IMAGE QUALITY PARAMETERS

Moise equivalant (design) < -23 dB

{baam edge, with margins) <-18.5 dB
Tota! gignal depandant

naise ratio < -10.dB8
Azimuth ambiguity ratio <-22dB
Range ambiguity ratio < -22 dB
Peak sidelobe ratio < -20dB
Giohal dynamic range =30 dB
Relative radiometric accuracy

Wi 100 km x 100 km scene < 1dB

wiin ona arbit < 15dB

wiin 3 days = 2dB
gatailite lietime <3 dB
Absolute scene location’ < 1500m
Geometric distorsion®

wiin 100 km % 100 km scene < 40m
' As specified; baller precision expected
I Exeluding terrain affects

analysis based on radar data from an extamal calibration
site. Most applications will be salislied with relative
callbration, for which the intermal system is sufficlent
Quantitative comparison of RADARSAT imagery with that
from other (space) radars will require. cross-calibration
pxercises Using an external site, Verification of the antenna
gain, beam shapes and steering lor the various modes
requires external calibration

The stendard form of image that the Radarsat SAR
gystem s required to provide covers a 100 km swath
positioned within an accessibility region” of over 500 km,
spanning & range of incidence angles al the Earth's
surface from 20° to nearly 50°. To achieve these swath
widths at the larger incidence angles, |1 is necassary 1o
pperate with a lower pulse repelition frequency (PRF) than
pravious sateliile systems. This, in turn, dictates the use of
afonger antenna 2o a5 (o provide the azimuth beamwidth
ol 0.2 (nominal) which 8 needed to avoid azimuth
ambiguity problems

The: glavation beams required 1o llluminate the
standard 100 ke swaths decrease in angular width as
Incidence angle increases. The antenna therefore has to
be capable of providing a variaty of different elevation
beamwidihs, as well as variable beam directions. The

TABLE 5. SIGNAL TELEMETRY PARAMETERS

Carrier Frequencies B.245 GHz, 8.370 GHz
Number of channeis 2

Modulation QPSK

Signal guantization 4 bita {1 & O)

Signal record capaciy = 10 min. [ load

Data rates 105 MBRS (R/T)

85 MBPS (Recorded)
RF power 22 Wattsfchannel
Bit arror rate 10°

Ground station G/T 31.9° dBlFK
S/C antenna beamwidth 1247

resulting 15 m x 1.5 m array is about 50% larger in each
dimension than the anlenna on ERS-1.

In arder to allow imaging of a-swath much wider than
ambiguity limits’ would normally allow, the Radarsa
systern has been designed to Incorporata an alternativa
and less convantional mode known as ScanSAR. In this
mode, Tor which rapld steering ol the elevalion beam
paftern of the antenna s essential, extended range
coverage can be obtained using a st of contiguous
beams, enabling Images of total swath widith up to aboul
500 km o be- produced. This is accomplished al no
increase in mean data rate from the radar, but at the cost
of degraded resolution of the resulting Image

3. CONCLUSIONS

RADARSAT is one of several civitian Earth observing
imaging radar initiatives to becoms operational in this
decade. It is planned to complement ERS-1 and 2 and.J-
ERS-1 which precede it, and to provide continuity with
olher Earh obsarving space radars that may foliow at tha
turn of the century, It carries only one nstrument, but one
which has been designed 1o provide a variaty ol image
products within the constraint of baing a single frequency,
single polarization radar. RADARSAT is intended primarity
{o serve a user community in need of Earth imagery for
operational applications, and as such the data delivery
infra-structure has been designed for rapid responsa, and
for special circumstances, for on-line information transfer.
Through RADARSAT, Canada is looking forward fo
significant contributions to both national and global
requirernenis for Earth resource menitoring and
management
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Abstract

Tropical forests are one of Earth’s most valuable resources, from both economic and
ecological perspectives. Their large areas and frequent cloud cover make them promising
candidates for management strategies which Incorporate satellite radar data. (Optical
satellite data also should play an important role provided less frequent coverage Is
acceptable). In light of this situation, we have conducted an investigation into potential
contributions radar satellite dala may make toward wise management of tropical forests.
We have reviewed previous satellite and airborne studies using radar, and, 1o a lesser
extent, oplical data in troplcal forest. The results Indicate for many tropical forestry
applications, that radar satellite data should provide a valuable data source for reliable
maonitoring functions of use forest management.

The decade of the 1990s will see several significant satellite SAR systems in operation.
All such systems are reviewed particularly with respect to coverage frequency, and image
parameters. The predominant frequency is C-band. Although showing promise in tropical
forest applications, quadrature polarimetric satellite systems will not be operational until
after the turn of the century.

Satellite radar experience to dale suggests that several moniloring objectives would be
well met using such data. However, our investigations have identified two important
problem areas which must be addressed urgently: 1) a dearth of C-band data of tropical
forests upon which to base more critical assesaments of satellite radar performance; and
2) the lack of a data pricing policy for radar remote sensing data products which would
underwrite and support the need to acquire large amounts of wide data for global tropical
forest monitoring as well as high resolution dala for more detailed management

information.

1. INTRODUCTION
he purpose of this paper is to consider typical

information requirements for tropical forest
menitoring, and o examing the contribution
that microwave remote sensing. systems (in
conjunction wint other readily available data sources) may
make 1o the important issue of forest management

Tropical forests are one ol Earth's most valuable
resources. From an ecological perspective, they play a
major role in the hydrological cycle and recycling
atmospheric carbon ‘dioxide. They stabilize soil and
pravent ezcess runofl of silt and dissolved substances into
streams, Their effects on climate through energy and
water exchange with the atmosphera are not well
understood but are expected to be significant, Much of the
Earth's spacies diversity is represented by the plants and
animals which make up tropical forest biomes

The rate of destruction of tropical forests has been
widely documented and pubicized (Myers, 1986, Nealson,

efal.., 1987, Repatio, 19887and 1930, Booth, 1989, Ellis &t
al.., 1988, Wilson, 1983). For most tropical countries
delorestation has become a drain of an Increasingly
valuable resource. Local and overseas inlerests alike have
over-axploited forest resources. Failure to  collect
royaities, export taxes, and related fees has led o a
chronic  undervaiuation of tropical forest resources
{Repeaito, 1990).

While It |s apparent that improved managemant af

tropical forests requires: substantial economic, political,
and instutional changes, it also requires additional

infermation sbout the forests themselves and changes.

which are happening in and around them. Much of the
additional information can be supplied by satellita and
airborne remote sensing systems (with adequate field
checking)

2. STUDIES WITH MICROWAVE DATA

The advantage of radar remote sansing to operate

Trabajo presentado en of Taler ONLVESA de Microondas, INPEBrasil, Noviembre 1990 v publicada con ia gentil autorizacion de
fa Divisidn del Espacio Exterior de Naciones Unidas, Dr. Adigun Ade Abioegin,
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independently of solar illumination and in areas of
persistant cloud cover, such as the Iropics, was
demonsirated in the successshul complation of the first
imaging radar mission over Darien Provinee of Panama in
thes late 1960s (Wing, 1970).

Numarous studies of the application of radar remote
sensing in the fropics have been carried out since then,
Muostof the tropical experiance with radar has been “on tha
job leaming ™ as part of operational surveys, In contrast with
temperate latiiude studies. which have been generally of
g formal research nature. A few reviews of the usa of radar
for torestry applications have been published, including
those be Churchill el al.., 1985, Simonett et al., 1987, and
Werle, 18890,

2.1 Airborne SAR and SLAR surveys

Airboene Synthetic Aperture Radar (SAR) and real
aperture Side Looking Airbome Radar (SLAR) imagery of
tropical areas around the globe have been acquired
during more than 50 major commercial reconnaissance
gurveys, employing mainly X-band SLAR and SAR
systems with HH polarization and 1o some extent a K, -
pand SLAR system with HH and HV polarizations
Ragional and nationwide surveys In Southeast Asia, and
Africa as wall as Central and South America to-date
exceed more than 15 million km* in areal coverage. With
the exception of more recent investigations employing
digital SAR data, image analysis procedures have mainly
relisd on visual interpratation technigues. During the
1970s, most data sets were collecled by the
Westinghouse SLAR | tha MotorolaARS SLAR and the
Goodyear [GEMS SAR systems. The data were optically
correlaled and processed on Image film sultable for

_qualitative image analysis. The primary objeclive was the

assassment of natural resource, terrain mapping and map
tevishon, whereas in many instances the analysis of
roplcal vegetation was of secondary importance (Werla
1888a).

The development of digital SAR imaging and
processing technolegy by Canadian induslry and the
Environmental Research Institute of Michigan {ERIM)
during the early 1980s resulted in advanced operational
systemns: Digital SAR data with a spatial resolution as good
a6 6 meters-and offering high geometric and radiometric
fidelity were used in computer assisted image analysis
procedures, for the construction of image mosaics, and in
lopographic mapping programs. Since the mid 1980s,
Inlera Technologies ol Calgary has employed airborme
SAR systems in the tropics for a varely of commercial
forestry and land cover surveys Including those with a
locus on natural vegatation (Thompson and Dams, 1990),

Regional and nation-wide tropical vegetation surveys,
pimarily using X¥-HH data, have besan reported. by a
number of investigators, e.g. Thompson and Dams,
(1280). Major vegetation formations and 1o some extent
zones experiencing ecological transition and stress within
the ropics have been identified including savanna, dense
and open tropical lorest and woodland mosaics.
Difficulties were encountersd in identifying specific
formations in hilly or mountainous tarrain. De Malina and
‘Molina (1989} were able 1o map thirty different vegetation
pover types in Colombia at a scale af 1:40.000, Areas of
gelective logging and differing tree crown densilies wera
‘lso identified

There s lurther evidence thal mangrove lorest
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environments can be mapped accurately because of their
generally strong radar backscalter compared (o
surrounding forest stands (Lewis 1977, MacDonald &t al..,
1871). Thompson and Dams (1920) report success dis-
criminating primary and secondary foresls, and in
mapping a vanety of forast cover types, including man-
grove/Mypa paim swamp, beach forest, peat swamp for-
est, hill dipterocarp forest, high scrub forest, tea tree and
wallurm cover, eucalypius forest, and mimosold lagume
and palm forasts, Their data source was high quality black
and white stereo prints made from X-Band HH digital SAR
data with resolutions of 6 % 6 m and 6 12 m

Plantation types which have been distinguished on
airbome SAR imagery include palm and bananas (Dallwig
al al. 1978, Thompson and Cams,1990), and pine,
eucalyptus, and rubber (Thompson and Dams, 1990).

Several studies indicate that forest disfurbance can ba
detected and mapped (Dams ef 411987, de Malina &
Molina 1986, de Mdlina ef &l 1973, Sicco Smit 1978,
Thompson and Dams, 1930},

To dale there has been only ona airborme SAR mission
over tropical forests including C~band. The JPL aircraft,
using C,L, and P-bands completed a series of flights over
Belize In March, 1880, from which preliminary results are
appearing (Zebker et al. 1980}, One value of this dala is
that it allows a direct comparison between these three
wavelengths to troplcal fores! cover. Resulls show that
image conirast in response lo  deforestedforested
boundaries increases with wavelangth, as expected.
There Is a decrease in mean raflectivity al C-band with
increasing incidence over the range of angles expectad
from RADARSAT, a phenomanon that may prove o be
uselul. Change in refiectivity with incidence angle is
progressively less pronounced as wavalength increasss.
C-band data is not the best frequency for tropical forest
monitaring. Based an the very imited data now available,
it shows little contrast betwean undisturbed tropical forest
and older deforested areas or dense plantations. The
limits- and strangths of C-band in these and other
applications requires further investigation,

The JPL experiment concentraled on the new
dimension of quadralure polarimatry in tropical forest
applications. Using this fealure, scattering from the aerial
foliage, the standing timber, and the surlace benealh the
torest may De differantiated (Zebker et al. 1990, Ulaby and
Elachi 1980). P-tand shows ihe greatest power in
expressing these three regimes through' polarimetry. It
holds promise for future missions that have radars capable
of dalivering quadrature polarimetric data. Likewise, the
evidence to date shows that rarely does C—band paneirate
through the follage in closed maist forests.

Airborne radar dala acquisition largely has been
restricted to the dry season, Trevell (1986) noled that
significant changes in radar backscatter were identified
comparing dry and wet ssason imagery acquired during
Ine Nigerian MIRAD survay. These changes ware mainly
attributed 1o moisture differences.

Very few multi-temporal data sets have been
abtained, even within tha same season. A major use of
satelite radar imagery s expecied 1o be detection of
{man-made) changes in forest cover, so thal there exists
an urgent need for exploring this dimensian

2.2 Spaceborne SAR investigations

Spaceborne SAR imagery of tropical terrain has been
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acquired during the experimantal SEASAT (1978}, SIR-A
(1881) and SIR-B {1984) missions: These radars operaled
at L-band with horizontal transmit and recelve polarization
{(L-HH}, Tha spalial resolution achieved by sach system
varied between 25 metlers, 40 meters and 18-60 metlars;
respectvely. SIR-A and SIR-B provided only relatively
narrow  swath coverage of 50 km and 1520 km,
respeciivaly, The combined total covderage in the humid
and seasonally humid ropics exceeded aland areaof 1.5
millign kme.

Multi-temiporal SAR data s extremely limited and is
restricted 1o some repeat coverage of the SEASAT SAR
within the mask of the Merritt |sland, Florida, recelving
station, and 1o oocasional overlap of SIR-A and SIR-B
image swaths. With the exception of one study (Pope
1987, lack of data has virually precluded the study of
spacebormne SAR imagery for change detection within
tropical forest environments. The few studies that have
bean camied o assess environmental conditions and
dynamic land use phenomena have had to rely on single
date spaceborme SAR data

Both computer assisted and visual interpratation pro-
codures Fave been employed in the analysis of space-
borne SAR data for tropical vegetation and land use Inves-
tigations. In addition,most studies suffered from a lack of
ground information and knowiedge of specific environ:
mental and target parametars al the time of data acqul-
sition, thus limiting the reliability of interpretation rasults,

The imagery acquired during the SIR-A missior in Mo-
vember, 1981 provide a uselul yal little known source of in-
formation representative of all major tropical forest regions
of the globe. Thare is evidence thal SIR-A imagery (L-HH)
at a escale ol 1:250,000 is sullable for idantifying the na-
fure and extent of tropical fores! conversion such as com-
marcial timbar hansesting operations, man-made. grass-
lands for cattle ranching projects as well as natural gras-
sland successions, and, to a limited extent, settlement co-
lonization and agncultural schemes (Werle 1986 and
1888a)

‘and non-foresied areas was noted. Boundaries between
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Stone & Woodwall (1987) and Stone et al. (1383)
found evidence that clearings within the trogical forest of
Amazonia may exhibll diterent radar backscataring
bahaviour as a function of age and clearing practices.
Thay found that L-band would be helpful in determining
primary lorest composition, but their data wera insufficiant
in ‘areal coverage 1o determine exacl rates of
deforestation.

Hoffer & Lee {1989) evaluatad the potential of mulli=
temporal SEASAT and SIR-B data for defining areas of
forest change, difierent forest categories and reforestation
sites in Florida. Primary categorles of forest change such
as delorestation and reforestation were identified with
refatively high accuracy. Reforestation slages were
detected with modest success.

Ford & Casey (1988) distinguished and mapped
swamp and lowland forest, tidal forest, wetland ang
clearcut areas in the coastal rainforest of Bomnmeo using
SIH-B data al two different incldence angles. Radar
backscattervalues for swamp areas weare noted to change
as afunction of incidence angle. The SIR-B data were not
sulted lor discriminating between diferent lorest lypes
within the mountainods interkor of Bornao,

[mhaff et al. (1986) have studied muli-incidence
angle SIR-B data ol Bangladesh in order 1o characterize
forest canopy and assess radar penetration capabilities,
They were able o map food boundaries beneath
mangreve vagetation canopies. Breaches and holes in the
natural canopy structure were also easily detected,

De Malina & Maolina {1286) examined SIR-A dala as
part of & multi-sensor study for forest classilication in the
Colombian Amazon, Although their forest typing exercsa
mat with little sucoess, a clear discrimination of lorested |

savanna vegetation, tropical forests, floodplain vegetation |
and clearings were delineated without dilficully,

Ford and Da Cunha (1985) examined the radar
backscatter properies of floodplain vegetation using
multi-frequency SAR data. Alluvial forest areas were

TABLE 1. SUMMARY OF SAR APPLICATIONS RESULTS IN TROPICAL FORESTS

Applications Area  Counfry Band"
FAoad detection Sarawak X
Peninsular X
Malaysia
(Cameroonl L
Balize LPC
Forest invaniony Paninsular %
informaton Malaysia
(Migaria X
(Calomibia Ka, XL
Clearcul detection Cameroan L
Venezuela L
Indonasia L.
Brazil () L
Colombia Ka XL
Costa Rica X
Balize LPC?

Resalution Relerence

Em Thompson and Dams 1280
B m Ahmad et al. 1988

40m Werle 1989 a)

10.m Zebker el al 1980

6m Ahmad et al 1988

=30m Sicco Smit 1878)

10-22, 16,40 m de Molina and Molina 1986)
40 m Werle 1986

40 m Werle 1986

40m Werle 1986

40 m Stone & Woodwell 1987
10-22. 16,40 m de Molina & Molina 1986
Gm Dams-et al 1987

10m Zabker at al
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Applications Area  Country Band* Resolution Reference
Clearcul revegetation Cameroon L 40m Werle 198%a
Vanezuela L 40 m Werle 1989a
Indonesia L 40 m Werle 19898
Costa Rica X 6m Dams et al 1887
Seltlements Nigeria X 30 m Huriting, 1984
Paraguay L A0 m Warle 198%a
Indonesia L 40m Warle 1989a
Sarawak X &m Thompson and Dams 1890
Colombia X 6.12m de Molina and Malina 1989
Agricultural Paraguay L 40 m Waerle 1986
conversion Sarawak X &m Thompsgn and Dams 1990
Peninsular X 6.m Thompsan and Dams 1990
Malaysia
Caolombia X 6,12 de Molina and Maolina 19839
Trae plantations Guatemala Ka 10-22m Dallwig et al 1978
Indonesia e 40m Werle 1988a
Ausiralia X 12m Lowry &t al 1886
Congo X 6:m Thompson and Dams, 1990
Paninsular x Em Ahrmad et al 1988
Malaysla
Belize LP(C) 10m Zebker et al 1990
Mangrove foresis Indonesia XL 40m King 1385
Panama Ka Lewiz & MacDonald 1973
Sarawak X Bm Thompson and Dams 1830
Australia X 12m Lowry et al, 1986
(Bangladesh L =16-33m Imhafi et al. 1986)
{Florida L 25m MacDonald et al. 1881)
Flooding Bangladesh L 28m Imhiolf et al, 1986
Australis L 40 m Warle: 1388a
Indonesia L 2Bm Ford & Sabins, 1985
Guatemala L 25m Pope 1987
Caolombia b 6 12m de Molina and Molina 1989
Indonesia, L =20-30m Ford & Casey 1988
Borneo
Drainage MNigeria x = 30m Sicco Smit 1980
Colomba Kax.L 10-2216,40 m de Molina & Molina 1986
Brazil AL 16, 40 m Ford & da Cunha 1985
Cameroon L A0 m Warle 1989a
Sarawak X &m Thempson and Dams. 1990
Broad vegetation Brazil X 16Em Furlay, 1086
clasaes Micaragua Ka 10-20m Trevett 1986
Togo Ka = 20m Gealnett ol al. 1978
Nigeria b4 30m Hunting 1084
Colombia X =10-22m da Maolina a1 al, 1873
Colombia Trevett 1086
Colombla ka XL 10-22,16,40 m de Molina & Molina 1986
Colombia X 8, 12m de Molina & Molina 1983
Australia X & m Lowry et al. 1886
Indonesia, - =20-30m Ford & Casey 1588
Bomeo
(Brazil X = 16m Disperati and Keech 1978)
Motes:

1, Siutlies in parentheses | ) report negativa findings fot that application,
2 Partial success, depanding on local conditions.

# Wavelanglhs!

Kam=-1cm X=3cmC=6mS=10cm L=23cm; P=68cm
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clearly identitied on SIR-A L-band data, but could not be
separated from surrounding forest areas on X-band
girborme SAR data.

Pope (1987) was able to monitor seasonal flooding of
lowland terrain in tropical forests of Guatemala using
multi-temporal SEASAT SAR as well as airborme SAR data.
Radar backscatter values of vegetated flooded terrain was
found to be al a maximum under small incidence angle
Hurmination.

Thase findings and others are summarized in Table 1,
which shows that many ditferant kinds of infarmation useful
for tropical forest management can be obtained from
suitable radar data. With one exception, studies at C-band
are noticeably absant from the fabulated resulls

3. FORTHCOMING RADAR SATELLITES

The decade of the-1990s offers severall sataflite radar
systems of interest for troplcal forst monitoring, Chvilian
radar (SAR) satellites are summarized in Table 2. Several
patams emerge from the parameters tabulated.

Although the satellites span frequencies from C-band
to L-band, the predeminant frequency available will ba C-
band. When only the operational systems are considered,
C-band is clearly the frequency of central interest. This is
significant, in that C-band is the frequency for which thare
is the least amount of prior data available, and forwhich the
most preparation IS waranted.

Swath widths and resolutions are similar, except that
RADARSAT olfers a choice ol coverage, ranging from
10 m resolution at 50 km swaths wath width 1o 100 m
resolution at 500 km swath width, using nominal
specifications. Should incidence angle prove to be a
parameter of value in scatterer discrimination, Incidence
anghe selection s available on three of the operational
systems, Additional information on RADARSAT may ba
found in Luscombe (1988), Langham at al (1990}, and
Raney el al{1980).

Cuadrature polarization data will not be available unil
the middie of the decade, and only for experimental
purposes rom SIR-C/4-SAR. I the EOS SAR is approve
operational quadrature polarimetry data will become
available only alter the end of the decads,

A major advantage of satellite SAR systems. is thes
ability to provide repeal coverage for change detection
analysis. It s expected that even at C-band, change i
forest cover due to natural or hurnan causes will be evider
through multi-temporal analysis. All weather  operatio
and the ability 10 co-register the data sals are essentis
elements of this mathod, both of which are supported by
the ation systems listed in the table

The Soviet Union has announced ds intention to, me
ke imagery available from its Almaz radar satellite; dug ig
be launched in November, 1990, The 5-band [requern
and variable Imaging parameters suggest thal dab
from this system are of potential interest in tha tropics
context.

Two interesting initiatives are nol shown on the tabig
due 1o the fact thal they ara in only conceptual stages
MASA proposed In 1988 that the Space Station shoulg
carry a P~ band SAR whose main justification would b
tropical forests. The proposal was not accepled at iha
time, although P-band foresiry studies are continuing
Thesa studies show congiderable promise, and coulf
influence wavelength selection of the EOS SAR during |
final desing and approval process.

A second Initiative is developing through t
International Space University, There 8 a Proposs
{International Space University 18990) that would bagin i
process of design, bulld, launch, and operation of a “light
sal” SAR at P-band, conceived with tropical fored
monitaring as the primary objective. Salellite data
be down - linked thirough existing low rate metecrologics
telermatry channels, and would be processed at centre
distributed troughout the world. Il approved-and it is
long way from maturity at this time - it could lead 1o

TABLE 2. SELECTED PARAMETERS OF ALL CIVILIAN SAR SATELLITES

Seasat ALMAZ ERS-1 J-ERS-1 (SIR-C) ERS-2' RADARSAT EOS*
usa USSR ESA  Japan usa ESA Canada Usa
Operation 1978 90-83 91-83 9294 8345 94-96 94-29 9e7)-
Radar Bands L s G L C.LX c c C.L (%)
Polarimetry yas L
Swath width (km) 100 30-300 80 75 15-80 80 50-500 50-500
Resolution (m) 25 15-300 30 18 ~30 30 10-100 10100
Incidence angle (%) 22 40-60 23 a8 15-55 23 20-59 15-55
Max. N. Latitude (*) 72 73 80 80 53 BO a0
o/b recorder yes yes (yas) yes (yas)

o be rather close to those listed above,

'For purposes of this discussion, ERS-2 parameters are assumed similar to those of ERS-1.

“Currant NASA planning has deleted the SAR as a facility ingtrument on EOS, and is seeking approval for a
separate but related SAR satellile. Systam parameaters of the proposed SAR ara nol established, but are |kely

Shuttle radar flights (SIR) each last about one week, as did SIR-A (1981) and SIR-B (1984)
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refatively low-cost source of P-band satellite SAR data of
medium resolution well befora the end of the decade,

4. THE ROLE OF RADAR
SATELLITE MISSIONS

In approaching the issue of satellite SAR, airbome
SAR, and optical data for ropical fores! management, it is
yary helplul to recognize a relationship betwean the area
far which information is required, and the level of detail
desited. There are also corresponding relationships
belwean the area covered by a sensgr and its spatial
tesolulion (sea Table 3), and between the spatial
resolution of sensors and the level of datail available fram
‘thearm (Molina, 1981). These relationships resull in natural
\groupings between the information requirements of
yanous agencies, and the appropriate sensors 1o satisly
hi nlormation requiremants. We have emphasized three
“such groupings in Table 4, where we match information
requiraments with the sensors which appear, al present,
‘appropriate 1o satisfy the information requirements,

An important dimension not covered in elther Table 3
‘ot Table 4 ks that of time. Spacecraft radars may be relied
upon to provide repeat coverage of any given site, aven if
" cloud coverad. The time batwean coverage opporunities
s a function of satellile orbit, swath width, and, indirectly,
‘resolution. Revisit intarvals for the systems listed in Table
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3 range from 3 days to about 35 days, based on current
knowledge of system parameters. Perhaps of more
importance, the issue of establishing a raguirement on
“temporal resolution” (an entry that would be more
suitablke for Table 4) requires specific investigation,
particularly in the hght of system capabilities now
projected. Temporal resolution would be depandent on
season and anticipated levels of human agtivity in specific
tropical forest regions. Whereas this dimension s not
considered explicitly in the discussion that follows, I
remains animportant aspect of tha forest monitoring Seus
The change detection potential ol composit pairs o
images gathered al two different paints in time should add
considerably to the value of space borna radar data in
tropical forest monitaring.

Mumerous studies have shown microwave
backscatter to provide information about vegetation which
is complementary to the information provided by optical
sansor (e.g. Ahem e al.1978, Guindon el al, 1980,
Brisco et al, 1983, Wu,1985) It is reasonable o expect,
therefora, that microwave satellite data will also prove
useful as a complement to optical data for mapping broad
vegatation classes over wide areas.

The considerations noted above are based on the
assumption that there is sufficient data available in order
to perlorm both single pass and multi-tamporal
maonitaring. Since large amounts of data are required, this

WRS = RADARSAT

TABLE 3. BASIC CHARACTERISTICS OF TYPICAL OPTICAL AND MICROWAVE SENSORS
Sensor Mode Swath (km) Resolution Incidence
H L-MSS Standard 185 ~ 80m -11%10 11°
.LFTM Standard 185 ,aum -11%10 112
SPOTHRY Multispectral &0 20m -a1* 10 317
SPOT/HRV Panchromatic 710} 10m “31% w3
AVHAR Standard = 2000 = 1100m - 45" to 45°
ERS-1 SAR 80 30 % 30 m - 230
(4 looks)
RS-SARN Standard 100 PRx30m 20° to 49°
(4 looks)
RS-5AR High Resodution B85 BxBm 20°%10 49 °
{1 look)
R5-S4H Extended 100 28x30m 49* to B0°
{4 looks) and
10w 20"
(RS-5AR ScanSAR 500 100 % 100 m 20% 1o 497
(& fooks)
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TABLE 4. SUMMARY OF INFORMATION REQUIREMENTS AND APPROPRIATE SENSORS'

PART I: Broad Scale
Global, continental, national

Typical mapping scales: 1:10° 1o 1:10"
Spatial resolution: 0.1 1010 km

Information requirement

Broad vegetation classes

Vegatation coverfvigour

Length of growing season

Large area vegetation change

PART Il: Medium Scale

National, regional

Typical mapping scales: 1:104 to 1:10¢

Spatial resolution: 10 to 1000°m

Information requirement

Topography

Vegetation inventories

Mangrove forests

Drainage networks, standing water

Standing water under canopy

Roads and-seltlamenta

Change déetection

Forest damage

Revageialion assessment

Plantation mapping

Agencies concerned:

International organizations
International development agancies
Global environmenital research groups

Appropriate sensor(s)

NOAABVHRA
RADARSAT ScanSAR
NOAATAVHRR

MOAAAVHRR

AADARSAT ScansSAR
NOAAAVHRR

Agencies concerned:

Mational, state, and provincial
Matural Resource, Environment and
Parks Departmants

Appropriate sensor(s)

Air photo, SPOTHRY
{Radar)’

Air photo, LandsatTM
RADARSAT/Standard
ERS-1, J-ERS-1

Landsat/TM, SPOT/HRY,
RADARSAT/Standard
ERS-1, J-ERS-1

LandsalTM, SPOT/HRY
RADARSAT/Standard
ERS-1, J-ERS-1

(RADARSAT/ Standard)
(ERS-1)
J-ERS-1

SPOT/HRY
RADARSATHIigh Resolution

SPOT/HRY, Landsat TM
RADARSAT Standard
ERS-1. J-ERS-1

Air photo, Landsat/TH (based on
temparate {atifude studies)

Landsat T, SPOTHRY
(radar)

{RADARSAT/HIgh Resolution)
SPOT/HRY, Landsat TM
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Caontinuacion TABLE 4. SUMMARY OF INFORMATION REQUIREMENTS AND APPROPRIATE SENSORS'

Agriculiural conversion
{vegetation change)

Fire detection

PART lll: Small Scale

Spatial resclution 1 to 10 m
Typical mapping scales: 1:107 1o 1:10"

Information requirement
Vegetation species mix

Wildiife habitat

Trea diameters-and heights

‘Roads, trafficability

Plantation mapping and assessment

[

(RADARSAT/Standard)
RADARSAT/High Resoiution
SPOTHRY, Landsat T
(ERS-1}

NOAAIAVHRR

Agencies concerned:

Resource companies, Municipalities,
National and local parks adminisirations,

enginearing companies,
non-governmental organizations

Appropriate sensor(s)

Alr photos, (alrborme SAR)

Air photos, Landsat TM, SPOTHRY
(airborne SAR)

Air photos, (girbome SAR)

Alr photes, SPOT/MHRY, airbone SAR
RADARSAT | High Resolution

Alr phatos, airbone SAR, SPOTHRY
Landsat TM
(RADARSAT | High Resolution)

1 In thie table we have indicated LandsatTM and SPOT/HRY where studies have shown that Landsat/MS5
ie affective, because our exparience with forestry applications al temperate latliludes has indicated that
customers are usually willing to pay the exira cost ot the-additional information content of hese sensors
Wa have not indicated aerial photography ("Air phota”) for applications which can be done with satellite
data because custormnars ganerally prefer the much lower cost per unil area of satellite data

Hadar sensor applicability for spacecralt is estimated based on the imited data available, and for aircrafl
is basad on the extansive experence of Intera (Dams et al. 1987} using high resclution X-band SAR in

(various tropical applications,

" 2 Parenthesas ( ) indicate conditional applicability of the enclosed sensor,

niot & trivial condition, and cannot be taken for granted.
nations were 1o be obliged to pay commercial
| of the data that they require, it s likely that they

re rather less data than is needed for full
functions: Tha issue of data policy, its pricing
ol availability, becomes of central imponance in
aof tropical forest monitoring. It would be

constructive if this issue ware to receive attention from the
nations sponsoring these remole sensing spacecralt,
Thera is an avident justification for such data to be made
avaiiabie through mathods that are more enlightenad than
is the current commercial approach. Thoughts on this
difficult topic are developed further in {Ranay and Specter,
1990).
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5. CONCLUSIONS

Radar data from satellites will ba routinely available
during the 19905, and presumably lor many years

infrastructure in tropical countries so that they are batie
prepared 1o Use such dala for active environme
management, and reconsideration of the remately sensed
data pricing policy so that sufficient data may be reliably

therealter, One of the most significant applications for
such data is troplcal forest monitoring, as has been
documentad i numarous field reports. However, there is
at present virtually no guantitative knowledge basae upon
which to build an operational capability to use such data,
particularly at C-band data which is expected 1o be the
most continuously maintained frequency throughout the
decade, There is an urgent need to augment C-band
experiance over lropical forests, using both airbome
systems in dedicaled deployments, and with studies
based on ERS -1 data, the first radar satellite 1o ba ope-
rational, In paraliel with the technical developments
raguirad, there needs o be studies towards enhancing the

-

acquired mrla it is needed at reasonable cost
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SPACEBORNE REMOTE SENSING AND THE
MANAGEMENT OF PLANET EARTH: °
THE ROLE OF THE ECUADOR
GROUND STATION*

John S. MacDonald

MacDonald Dattwilar
13800 Commerce Parkway
Richmond B.C. Canada VBV 213

Abstract

The Cotopaxi Remote Sensing Ground Station is the first station concelved from the
beginning to be able lo receive and process data from three different spacecraft: LANDSAT,
SPOT, and ERS-1. The reception and processing of data from multiple sensors carried on
different spacecraft Is fundamental to obtaining the maximum benefit from such a facillity.
Receiving such data Is, however, only the beginning of the process of converting this data
Into useful information. Modern ground processing systems have as their principal
cbjective the production of a set of output products which are designed to be used in
operational applications. This paper Is divided into two parts: The first part consists of a
discussion of what might be called “the management of Planet Earth”. The second part
deals with a cursory description of the Cotopaxi station itself.**

MANAGEMENT OF PLANET EARTH
& have heard much in recent times about the
need 1o change the way we reat our planet
We have become aware that if we are o
SUrvive as a specias in the long term, we must

manage the resources and environment of the Earlh in a
way which is fundamentally different from the way wea have
done things in the past. The prospect of global warming
and the apparent depletion of the ozone layer as conge-
quences of human activity are but two of the more well-
known early manifestations of aur abillity to upset nature's
equilibrium. It Is generally accapted that human activity
began to have significant effects on the environment at the
lime ol the industrial revolution. If one examines the pericd
since then, white there ks evidence ol some effect an envi-
renmantal equilibrium due to human activity prirmarily in
the inclusirial countrias, there is no doubt that the guality of
life Tor the average person in those countrles has in-
creased markedly during this period. These improve-
ments have thelr roots in the very increase in economic
activity which lies at the root of the negative efecis we
appear to be having on the environment. Whils it appears
that our kengterm survival as a species will depand on our

ahility to act in ways which preserve the ecosystem of
planet earth in its current state of natural equiliorium, none
of us, whether we live in the industrialized countries or the
so-called developing world, |s anxious to accept signifi-
cant curtailment of continuous Improvemeant i our quiality
of lite through what is commanly referred to as "economic
development”. The challenge then becomes one of
achieving economic growih while at the same time sus-
taining the ability of our planet to.continue o support our
own and other species for the indelinite luture. This is an
exciting challange forall of us. In the words of the World
Commission on Emviranment and Developmeant,

“Humanity has the ability fo make development
susliainable —fo ensure that it meals the needs of the
presant without compromising tha abiity of fulure
generations fo meet their own needs. The concept of
sustainable development does imply limits— not
absolute imits but limitalions imposed by the present
stale of fechnology and social arganization on envi-
ronmental resources and by the abiiity of the bio-
sphere loabsorb the affects of human activities. But
technology and social organization can both ba
managed and improved o make way for a new era

Conferencia praserntada en la inslguracion de la Estacion COTOPAX!, Ecuador. Abnl 1991,

Uina tradueadn complels &f espanal oe este frabajo ss ncluve on las paginas 4647 v 48
de asla Rewsta, inmedistamente antes de fas pdginas 42 ¢ 50 que contienan filegratias a color
(Gentleza de MDA, 5. Michasl DeSandell), pars lustrar este articula
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of aconomic growth”. (Waorld Cormmission on Envi-
ronment and Developmert, Our Commaon Fulura,
Owlord University Press, 1987)

Achieving the goal of sustainable development |5 a
process which must be managed. In other words, if we are
1o achieve the goal of sustainable developmeant, we must
manage our activities loward that end. The essential first
slep In any management process is the acquisition of
timely, reliable and accurate information, Because the
problems of resource and environmental management are
giobal, and the pianatary systems we are altempling 1o
describe ara interdependeant in as yet lil-understood ways,
the information system for global environmental and re-
source management must be capable of encompassing
the sarth as a whole: This requirement points toward
spacebasad measurement of the sarth as the basis for
such & system. Thisis not 1o say thal such a system would
deal only with space-based measurements, it -simply
means that the system would be conceived around the
idea of measuring the earth from space as a “backbone”
concept which serves to define the framewark within which
all measurements including those from non-space
sources are processed, stored, accessed and inter-
preted. Learning to understand what all these measure-
ments mean in terms of the trends in the health of the planet
will be faciitated by embedding them in a framework
which, as an Infrinsic characteristic, deals with the earth
syslem as a whole. One cannot speak of environmental
management and resource management separately
They are inaxtricably linked. Only whan we approach the
problam in this way, will we be able to objectively under-
stand the trends in the health of the planel's biosphera and
the effects we as a species are having on that health
through our activities, The key concept here is thal of
managemant of ihe environment and the resources which
we extract from this planel, This management process
[nevitably involves choices o be made belween “eco-
nomic progress” and  hamming the environment™.  In
recent times much confrontation has ensued between
{hose who advocate one point of view or the other. Much
ot the argument has been emotional, and based in many
cases on little or no knowledge of the real situation or the
implications of one decision or the other. The beginning of
good management in any discipline is accurate, objective
and timely information.  Remote sensing technology,
which seeks to measure the parameters of our planetary
system from a distance, will form the technological basis
of the required infarmation defivery system, It therefore
follows that the systems we put in place today, such as
Cotopaxi, should be looked on as the first steps in a larger
enierprise which will be able ullimately to provide such
Infotmatien on & globai scale.

It Is important to emphasize that what we are dealing
with here is measurement, noi fusi observalion. Remote
sensing of the earth from space has, since its inception in
the early 1970's, been regarded largely as an exercise in
“picture taking”. We have produced and visually Inter-
preted magnificent piciures of the earth's surface and fts
atmosphere from spaceborne platforms. The nslruments
whichwatlyin space are however capable of far more than
.gimple observation, They are precise measuring instru-
minis which can be calibraled both spatially and radio-
matrically 1o high accuracy, The Ecuador Ground Station
has been designed 1o exploit this capability. which is
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necessary (o be able Yo monitor trends over lime in an
chiective way, It allows us o quaniily changes in the
Eanh's system which can be :‘ala&adtcphysmal PIOCEsses
in an ohjective and quantifiable way. Being able 1o deal
with the data in this way s essential to being able 1o
utilize spacebome data successhully as inputs to earth
system maodels. The use of these models will be funda-
mental in gaining the understanding necessary for the
stccessful management of the resources and efviron-
mant of our planet in the loang term

From the paint of view of spaceborne measurameant,
the earth can be thought of as having four major compo-
nents: the land, the ocean, the atmosphere, and the
icecaps, When sensing thesa varlous components, it must
be rememberad that they are all interrelated, One cannot
cansider the atmosphere independeantly of the ocean or
the land, and one certainly cannol sanse the land without
taking into aceount the effects of the aimosphere through
which it must be observed.

For example, 1o one who is concerned with tracking
atmospheric phencmena, the efiects of the atmosphere.on
the observed radiation coritains information (i.e. it Is "sig-
nal”), while one who is interested in tracking phenomena
on whois interested in tracking phenomena on the surlace,
such as ocean surface temperature lor example, would
ragard the effects of the aimosphers on the radiation as an
interfering signal ar “noise”. An information system put in
place to objectively moniter the planet must be capabls of
salisfying the needs imposed by many diverse reguer-
ments such as Ihese:

In order to develop a consistent picture of rends in the
earth system over time, the measurements made by satel-
lite barne Instruments must be reduced 1o calibrated
physical variables which have meaning in terms of the
processes and cycles being menitored. This process s

— i — ——— — — —
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FIGURE 2. INFORMATION DELIVERY CHAIN




1

!“T“"

SELPER

VOL. T2
TUNIC 1

41

{"Raw") Uncorrecled. Radiometrically and geometrically raw. Detector urramq applied

{"Systematic Georeferenced") Radiometrically and geometrically corected, Twa dimensional resam-
{"Pracision Georaleranced”) Radiometrically and geometrically corrected. Two dimensional resam-
{"Systematic Geocoded™) Radiomeirically and gecmetrically corrected. Two dimensional resam-

{"Precision Geocoded”) Radiometrically and gecmetrically corrected, Two dimansional rasampling.

Lewvel O
Leval 1:  Radiometrically corrected. Detector offsets applied
Level 4:  ("Bulk") Radiometrically corrected, Across—track geometric corrections applied
Level 5
pling to a map projection. Mo GCP's.
Level G:
pling to a map projection, GCP's used.
Lewvel &:
pling. Geocoded (rotated and aligned to'a map projection). No GEP's.
Level 9:
Geocoded (rotated and aligned to-a map projection). GCP's used.
TABLE 1. PROCESSING LEVELS

shown schematically in Figure 1. In the inifial processing
glep, the raw sensor measurements are calibrated and
precisely located on the eanh's surface. These processed
measurements (say radiance for example) are storad in a
geocoded data base along with data from other sources.
Physical variables (refiectance, for example), which are
sehves also stored In the database, are then derived from
the processed measurements. The physical variables
provide inputs to modeling processes which lead 1o an
inderstading of the ecosystem being modeled.

In designing systems to make the measurements and
perform te required processing tasks, we are lad o ask
fhree important questions:

1, What do we want to maasure?
2 Why do we wanl 1o measura it?
3. How are we going to measure it?

The answers lo these questions determine the type of
-gystem with which we end up, and they serve ta remind us
that the real objective ol the syslem Is o deliver
Information. They also emphasize the fact that the critical
partof the system is the data handling subsystem, for it Is
this compenent of the overall system, logether with the
“suite of sensors that are used on the spacecraft, which
determines the type and quality of information we ulti-
mately receive, Thus the answers 1o these three guestions
have & fundamental impact on all aspects of the system
' design beginning with the choice of sensors and orbit
stics, and reaching all the way through the entira
processing system. The role of the spacecralt and launch
ls simply 1o deliver the instrument{s) o acertain
 point in space and time in order to make a set of measure-
ments and send the resulting data to earth. Viewing the
robler in this way changes one's perspective on the
ve importance of various system componants com-
d to that which has traditionally been held. It leads
! wimviawlhma remote sensing system is in reality
“an Inl dellvery system, the raison d'etra of
which is to deliver information about the state of the planat

to those who require this information for the purposes of
making dacisions which affect management of the envi-
ronment and resource development

Figure 2 illustrates in schematic form, the basic struc-
ture of an information delivery system which uses remote
sensing of the earth system as its major se1 of inputs. Ona
can think of the information delivery sysiem as consisling
of & saries of steps beginning with the acquisition of a
maasurement by a spacebome sensor. This measure-
ment s then transmitted 1o the ground where it is archived
in its raw form at the ground station. Processing of a
measurement takes place in several steps: A pre-
processing slep converts the raw digital number (DN} inta
a calibrated quantity which is proportional o the efectro-
magnelic radiance entering the entrance aperiure of the
instrumiant al the time of acquisition. At this stage In the
process, the positional location of each measurement is
described in a coordinate sysiem which is dependent on
the particular ground track and dynamic behavior of the
spacecraft platform as well as the geometry of the instru-
ment itgell

(i.8. the spatial location of the measurements is da-
scribad in platform coordinates.) Products are generated
by the ground station which are at this level of processing.
The next step in the process, referred 1o in Figure 2 as
“Geocoding” converts the coordinate system of the
measuemants into a giaographic coordinate system (i.e.
they are geccoded). This permils fusion of these measure-
menms with other information which is in the same coordi-
nate system in a straighlorward manner. Products pro-
duced by the ground station are defined at various levals,
depending on the degrea of processing. These levels are
defined in Table 1, While the ground station produces a
wide vanety ol products to suit the needs of a diverse
community.of users, the most sophisticaled products ana
precision geccoded data sels. These data sets are de-
signed for operational guantitative applications, where tha
remote sensing measurements are to be used in conjunc-
tion with other information, entered in a database, and
applied 1o operational decision making. In this context
“Advanced Processing”, which ts generally user —cle-
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pendent, convers the callbrated DN's into physically
related qualilies such as reflaclance, emittance aic. Ina
geographic coordinate system (i.e. they are geccoded),
By placing calibrated physical measurements in a geo-
graphic coordinate system we achieve two objectives:

1) The use of a commaon coordinate system which is in-
dependent of the particular geometry of the acquiring
spacecraft allows measurements from vanous sources o
be combined and compared, and 2) the use of a common
geographic coordinate system permits easy integration of
the measurements with other map-referenced data which
are aiready in the same cocordinate systam.

Measurements which are geocoded in 1his way can be
than entered into a Measuremeanl Database, whera thay
are integrated with information from other sources, Such a

BEVISTA
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database can be thought of as a generic description of &
region of the Earth in space and time, Its contens describa
that region. The final step In the information delivery
system Is to extract information from the data-base in
support of resource and enyiropmaental managemeant
decisions. This is shown in Fligure 2 by the many "Infor-
mation Extraclion & Decision Support” elements at the
bottom of the delivery system, This final'step in the pro-
cess is very application dependent, The same physical
measurements have different meanings and are inter-
preted in ditferent contexts depending on the discipline of
application, For example, the infrared refleclance prafile
over a forest has a different meaning and significance o a
forester than it does 1o an exploration geclogist. Thus wa
sea that information drawn from the database is treated
and imerprated differently by different application disci-
plines,

Raw and Bulk Products

Georeferenced Products Geocoded Products

Processing Levels: 0.1.4
Cuantization: 8 bits
Pixel Spacing: 30mx30m

Nominal Dimensions:

Full Scene: 6120 pixals ¥ 5728 lines:

184 krm x 172'km
Overlapping Cuad: 3160 pixeles x 2044 lines
54 km x 88 km
Abutting Quad: 3060 pixeles x 2864 lineg
92 km x 86 km

Location Specification: LANSDAT World Reference
System or latilude and lon-

gitude of scene canire.

Map Projection: Superficial Conic
Dutpul Media:
CCT- Full Scena or Quadran
Levals O, 1,4,
Format; CCRSOMD-TMB82-249C,

1600 bpl or 6250 bpi
BiL or BSQ.

Number of Bands any combination of up 1o 7

Film Full Scene or Quadrant
Level 4
Scale Full Scene; 1:1,000.000
Cuadrant 1:500,000

5.6 8.9
8 hits B bits
30 mx30m A0 mx30m

6120 pixats x 5728 lings. 2240 pixels x 2240 lines.

184 km x 172 km 56 km x 56 km
3160 pixalas X 2044 lines A

a4 km x B8 km

3060 pixeles x 2864 lines NIA

82 km % 86 km

LANSDAT Waorld Reference
System or latitude and lon-
gitude of scene cantre.

Map sheet |dantification
for the desinad area with
scale of 1:100,000

Lambart Conformal
UTM

Lambert Conformal
UTM

Subscena (mapsheet o-
rientad) Levals 8, 9

Full Scane or Quadrant
Levels 5, 6

CCRSDMD-TM82=2453C, | CCRS DMD-TM 82-248C,
1800 bpi or 6250 bpi 16800 bpi or 6250 bpi
BIL or BSQ. BIL or BSG.

any combination of upto 7.
Subscens (mapshest oriented)

any combination of up o 7
Full Scene or Quadrant

Level 5. 6 Leval B, 9
1:1,000,000 1:500,000
1:500,000 IS

Mumber of Bands

Radiomaeatric
Enhancament

Edge Annotation

any one of 7 for BAW any
combination of 3 from 7 for
cobour,

Histogram egqualization or
predatined custom enhan-
cament

Cualily controlfscale biock,
scale bar, 16 step colour
step wadge and 16 step
gray scale,

any one of 7 lor BAW any
combination of 3 from ¥ for
colour,

Histogram  equalization or
predefined custom en-
hancement.

Cuality controlfscale block,
scale bar, 16 step colour
step wedge and 16 step
gray scale.

any one of 7 for BA any
combination of 3 from 7 for
colour,

Histogram equalization or
predefined cusiom en-
hancemant.

Quality control/scale
block, scale bar, 16 step
colour step wedge and 16
slep gray scale

TABLE 2. LANDSAT THEMATIC MAPPER DATA PRODUCTS SPECIFICATIONS
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Processing Levels:
Quantization:

Pixel Spacing:

Heminal Dimensions:
MLA

PLA

Lecation Specification:

Map Projection:

Qutpul Media:
CCT-
Format;

MNumber of Bands

Flim

Scale
Mumber of Bands

Radlomelric
Enhancemaent

Edge Annotation

PLA: 10 m x 10 m

3000 pixels x 3000 Ives.

60 km to 81.5 km x 60 km
6000 pixelas x BOOO lines
60 km to 81,5 km x 60 km

GRS swath and row number
or latitude and longitude of
scens centre.

Superficlal Conic

Full Scene: Levels 0, 1, 4
CRISS~-5T =73.1 ON (Level
0 only) 6250 bpi; BIL
CCRSDMD -TM 85~ 4284
(levels 0, 1, 4), 1600 bpi or
6250 bpi BIL or B3O

any combination of up 103
for MLA

1 for PLA

Full Scene: Level 0, 1,4

1:500,000

one for PLA B/W

any one of 3 for MLA BAW
any combination of up 10 3
for MLA colour,

Histogram equalization or
pradefined cusiom en-
hancament

Cluality control/scale block,
scale bar, 16 step colour
step wedge and 16 slep
gray scale

Raw and Bulk Products Georeferenced Products Geocoded Products
014 5.6 g8

Bbils B bits B bits

MLA: 20m x 20 m MLA, 200m x 20 m MLA 125 m x12.5m

PLA:1Om x 10 m

3000 pixels x 3000 lines.
60 km to 81,5 km x 60 km
6000 pixels x BOOO lines
80 km 10 81,5 km x 60 km

GRS swath and row numbaéar
or latitude and longitude of
sCane cantre,

Lambert Conformal
LT

Full Scene: Levels 5, 6
CCRS DMD - TM -B5-4284,
1600 bpi or 6250 bpi BIL or
BSOQ

any combination of up 1o 3
for MLA

1 for PLA

Full Scena: Level 5, B

1:500.000

ona for PLA BIW

any one of 3 for MLA BAW
any combination of up 1o 3
lor MLA colour.

Histogram  equalization ar
predefined custom en-
hancament

Cuality controlfscale block,
scale bar, 16 step colour
slep wadge and 16 step
gray scale

PLA: G625 mx 625 m

2240 pixels » 3040 lines
28 km ¥ 38 km
4480 pixels x B0BO fines
28 krn x 38 km

Map shest identification
for the desired area with
scale ol 1:50,000

Lambert Conformal
LITM

Full Scana: Lavels 8, 9.
CCRS DMD-TM-85-4284A,
1600 bpior 6225 bpi BIL or
BEC

any combination.of uplo 3
for MLA

1 for PLA

Subscene (mapshest o
riented), Lavels 8,9
1:250,000

one for PLA B/W

any one of 3 for MLA B/W
any combination of up to 3
far MLA colour

Histogram equalization or
predefined custom  en-
hancament

Quality control/scale
biock, scale bar, 16 step
cotour step wadge and 16
slep gray scale

TABLE 3. SPOT HRV DATA PRODUCTS SPECIFICATIONS

THE ECUADOR GROUND STATION

The design of the Ecuador ground station provides
caverage of about 21 countries in the Caribbean basin and
the norhwest part of South America. Its design is based on
the approach to information delfivery cutlined above, and
‘depicted schematically in Figure 2. Since the details of the
*User Segment” shown in Figure 2 are highly dependent
-on factors having to dowith national standards and appli-
calion disgiphnes, these functions of the information deli-
very chain are best allocated to processing  facilities
oriented around operational applicadtions on a natienal

basis. This is depicted in Figura 3 which shows the ground
station feeding level 0 andfor geocoded data sats 1o proc-
assing facilities in countries in the region of covarage.

Thi specifications of the LANDSAT data products ava-
ilatte from the Ecuadaor Station are shown in Table 2.-and
specifications for the SPOT data products are shown in
Table 3. These products are produced by a system which
consigts principally of three pars: a Data Acguisition
sibsystern, a Recarding and Playback subsystem, and a
Data Processing subsystem. The functional responsabili-
ties of each of these subsystems are shown in Figura 4,
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PERCEPCION REMOTA ESPACIAL .
Y LA ADMINISTRACION DEL PLANETA TIERRA:
EL ROL DE LA ESTACION COTOPAXI

John 5. MacDonald

MacDonald Dettwliar
13800 Commerce Parkway
Richmond B.C. Canada VBV 213

Resumen

La Estacion Cotopaxi es la primera en su género concebida desde el comienzo para
poder recibir y procesar informacién proveniente de tres diferentes satélites: LANDSAT,
SPOT y ERS-1. La recepcion y procesamiento de la informacién proveniente de los
miltiples sensores llevados a bordo de los diferentes aparatos espaciales es fundamental
para oblener el maximo beneficio de tales inslalaciones terrestres. La recepcion de tal
informacién es, sin embargo, sdlo el comienzo del proceso de conversion de estos datos
en informacion Gtil. Los modernos sistemas en tierra para procesamiento tienen como su
principal objetive, la produccion de un conjunto de productos de salida que eslén
disenados para ser utilizados en aplicaciones les. Esta presentacion esta
dividida en dos parles: la primera consiste en una discusion de o que debe ser llamado la
"Administracién del Planeta Tierra”; la segunda trata do una sintetizada descripcion de la

Estacion Cotopax| misma.

ADMINISTRACION DEL PLANETA TIERRA
emos ascuchado mucho en los iempos re-
cigntes acerca de la necesidad de cambiar |a
forma en gue lratamos a nuesiro planeia
Hamos llegado a lamar conclencia de que s
quersmos sobrevivir como especie en el large plasg,
debemos adminisirar 1os: recursos v el -ambiente de la
Tierra de una forma fundamentalmente difarente a la gue
hemos llevado en ¢l pasado, La perspectiva de un calen-
famiento global y de una aparente disminucion de ia capa
de ozono como consecuancia de la actividad humana,
son dos de las mejr conocidas regientes manifes-
taciones de nuastra habilidad para trastornar el eguilibrio
de la naturaleza, Generalmente se acepia que la actividad
humana comienza a tener eleclos significativos en el
ambiante, an la época de la revolucion industial. Si uno
examina el periodo transcurrido desde antonces, mien-
tras hay evidencia de algun efecto en gl equilibric natural
dehido a ta actividad en especial an los palses indusiriall-
zados, no hay duda que la calidad de vida de la persona
promedio en esos paises ha crecido marcadamanta du-
ranta ese peripdo. Estos mejoramientos tienen sus ralces
en el draslico aumento de la actividad economica, la gue
A 5u ver representa las ralces de fos nEQHti\-’DS afacios an
el medioambiante, gue ahora estamos obsenando, Mian-
tras parece Que NUEsira sobrevivencia como especie a
largn plazo dependerd de nuestra habilidad para actuar
an forma de presenvar al ecosistema del Planeta Tiemra an

gy actual estado de equiliorio natural, nadie de nosolros,
ya Sea que vivamos an los paises industriglizados coma
en &l asi lamade mundo en desarrallo, esia ansoso de
aceptar significativas reduccionas en el continud mejo-
ramiento de [a calidad de vida a través de lo que a3
comunments denominado “desarrollo economico”. El de-
salio consisle entonces en logral crecimiento economico
yal mismo tlernpo mantengr la habilidad de nuastro
planeta para continuar albergando a fa nuestra y olras
papecies por un futuro indefinido. Este es un excitanta
desalio para 1odos nosotros. En las paiabras de la Co-
mision Mundial para el Medio Ambiente.y el Desarrollo.

“La Humanidad tiena ia habilidad de lograr un de-
sarrolio sostenible - para asegurar que salisface
las necesidades del presernia sin comoromeler ia
capacidad de las futuras generacionas para satis-
facer sus proplas necesidades, El concapio de
desarrolio sostenibie implica fimites - no fmites
absolutos pere limitaciones impuestas poral ac-
lual estado de la' tecnalogla y orgamizacion social
sobre los recursos ambigntalas v fa habilidad e fa
higsfera para observar los éféctos de las ac-
tividadas humanas, Sin embargo, fanto la tecnol-
ogia como lg organizacion social pueden sar
adminislradas v mejoradas para abnr via a ung
nuava era de crecimiento econdmico”, (World
Commission an Environment and Development,
Ouwr Commaon Future, Oxford University Press,
1987)

Traducido por@l Direclor Ediorial SELPER, Prof. Mauncio Araya F., del rabajo onginal presentado por el D, John MacDonald an la
Inaugurdidn de i Eslacion Cotopax, Ecuador, Abril 1891, inciuida en nglds en las pags. 37 4 44 de ests Revista SELPER da Jumio 1241
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Lograr el objetivo de un crecimiento sostanible as un
proceso gue debe ser administrado. En oiras palabras,
s gueremos lograr un desarrolio sostenible, debemos ad-
minisirar nuestras actividades hasta el final, La primera
elapa esenclal en cualquler proceso de administracion es
la adguisicidn de informacion oportiuna, confiable y pre-
clsa, Debido a que los problemas de administracion de
reclrsos y del ambiente son globales y que los sistemas
plangtarios que estamos intentando describir son interde-
pendientas an forma aun Incomplataments comprendica,
los sistemas de Informacidn para-administracion global
para el ambiente y recursos deben ser capaces de abar-

car la tiegrra coma un total, Esté requenimienta apunta hacla.

madicionas logradas desde el espacio sobre |a tierra,
como la base detales sistemas. Esto no quiere decir que
un sistema como éste deberfa estar relacionado sol
amente con medickones hechas desde el espacio, sino
simplamente gue el sistema deberla-estar concebido
sobre la idea de medir la tlerra desde &l espacio comoun
conceplo de “espina dorsal”, gue sirva para definic s
rango de trabajo dentro del cual todas las medidas (in-
cluyendo aguellas provenientes de luentes no espacia-
les) puedan ser procesadag, almacenadas; utilizadas a
interpretadas: Aprendiendo a comprender que significan
todas estas mediciones en eminos de las tendencias
para la salud del planeta, la labor serd facilitada consid-
erdndolas como una propledad caracterlstica, dantro de
una franja de accion gue trate con el sistema planetario
come un total. Lino no puede hablar de administracidn del
ambiente y administracion de recursos naturales separ-
adamente. Elles estan unidos indisclublemanta, Solamen-
fe cuando nos aproximamos al problema de-asta manera
sefemos capaces de enfender objetivamente loa rumbos
necesaros para la salud de fa biosfera del planeta y fos
glacios gue nosolros como especie estamaos leniando an
tal salud a través de nuestras actividades, El concepto

clave agul es el de administracion del ambiente y los:

tECUrs0s gue extraemos dosde este planeta. Este proceso
de administracion inevitablemente involucra elecciongs
qgue deben ser hechas entra "Progreso Economica” y
“Parjuicio del Madio Ambiante”. En liempos recientes ae
ha producido mucha confrontacion entre aguelios qua
abogan por un punto de vista o el oro. Muchos da los
argumentos han sido emocionales y basados en muchos
@As0S BN UNa incompheta o un total desconocimianta de a
giuacion real o de tas implicacionas de una decisidn o de
la otra. El comienzo de una buena administracion en
cualquier disciplina s contar con informacion precisa,
objetiva y a tiempo, La tecnologia de Percepeion Remota,
que esté enfocada a medir los parametros de nuestro
sistema planetario desde la distancia, conformard la base
aenolégica de los deseados sistemas de distribucion de
1a informacion. Si ademas sa logra que los sistemas que
ingtalamos hoy en dia, como la Estacion Colopaxd, estén
aniocados como 2 primera etapa en una mas grande
empresa, seremos capaces finalmente de proporcionar
tal informacion en una escala global.
- Es imponiante entatizar que o que estamos tratando
m-&:ﬂm mediciones, no simplemente observaciones,
Remota de la Tierra desde el espacio ha
mm desde sus inicios a comienzo de la década
del 70, principaimente como Un ejercicio. de "loma de
knagmas Hemos producido e interpretado visualmente
magnificas fotografias de |a superficie de la Tierra v su
atmoslera, desda plataformas espaciales, Los instrumen-
108 que enyiamos al espacio son, sin embargo, capaces
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de conseguir mucho mas gua-una simple obearvacion,
Ellos son instrumentos precisos de medicion, que pueden
ser calibrados tanto espacial como radiomeatncamente y
con alta precision. La Estacion Ecuatoriana Cotopaxi ha
sldo disefada para explotar esta capacidad, que es nece-
saria para poder esiudiar y seguir lendencias a través del
tiempo de una manera objetiva. Nos permite cuantificar
cambios en el sistema lerrestre que pueden estar rela-
cionados con procesos flsicos an una forma objetiva v
confiable, Siendo capaces de tratar la informacion de asta
manera g5 esencial poder ulilizar la informacion espacial
axitosamente como dates de entrada a modelos del sis-
tema Tierra. El usa de estos modelos sera fundamental
para ganar la comprensidn necesaria para la exitosa
administracion de-los recursos y el ambiente de nuestro
planeta an el largo plazo,

Desde el punto de vista de las mediciones espaciales,
la Tierra puede ser conceblida como formada por cuatro
componenies basicos, 1a terra, & océann, la aimostara y
lags zonas de higlo. Cuando observamos estos componen-
tes debe recordarse gue lodos elios estan estrachamente
interrelacionados, Uno no puede considerar la atmasfera
Independmentemants del ootana o la fierra ¥ tampoco uno
pueda medir la tierra sin tener en cuenta los electos de la
atmaslera a ravés de la cual ésta debe ser observada,

Par giemplo, para alguien que esté relacionado con
rastrec de fentmenos atmosléricos, los efectos da la‘al-
masfera en 1a radiacion observada contiens informacidn
valiosa (representan una “sefal”), mieniras que para
alguian que estd interesado en el rastreo de fendmenos en
superficia (1ales como lemperatura oceanica), Ios efectos
da las atmasiera en fa radiacidn represantan una interar-
encia en la sefal ("ruido’). Un sistama de Informacion
puesto en oparacion para rasirear objelivamente el plan-
ota, dobe ser capaz de satisfacer las necesidades im-
puestas por muy diversos requerimientos, tales como los
mencionsdas.

En orden a desarrgllar una imagen consistente de las
tendencias del sistema planstario a traves del tiempo, fas
mediciones hechas por instrumentos a bordo de os

satelites deben ser reducidas a varables fisicas calibra-

das que lienen significados en términos de los procesos
y ciclos que estan siendo rastreados. Este proceso es
mostrado esquematicamente en la figura 1. En la elapa
iniclal de procasamiento, las medidas primarias de los
sensores son calibradas y ubicadas con precision en la
superlicle terrestre. Estas mediciones procesadas (por
gjemplo radiancia) son almacenadas en una base de
datos geocodificadas en conjunio con la informacion
proveniente de ofras fuentas, Las variables lisicas (reflec-
lancia, por gjemplo), que son eltas mismas aimacenadas
en la base de datos, son luego dernvadas de las medi-
ciones procesadas. Las vafiables fisicas proporcionan
entradas a los procesos de modelamiento que conducan
a una compransion del scosistéma que esid siendo
modelado. Al disenar sistemas para hacer las medicionas
y ejecutar lag tareas de procesamiento necasarias, osta-
mos obligados a hacemnos tres importantes preguntas:

1. ;Qué gueremos medir?

2. &Por qué ks queremas medir?

3. Como lo vamaos a medir?

Las respuestas a eslas pregunias determinan el lipo
de sistema que deberemos construir y ellas girvan para
recordarnos que &l objelive real del sistema es dis-
tribucidn de informacién. Estas respuastas enfatizan el
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hecho que la pare crilica del sistama es el subsistema de
manejo de informacion porgue es este componania del
asigtema total, en conjunio con la serie de sensores que son
usados en el aparato espacial, los que determinan el tipo
y calidad de lainformacion que finaimente recibiremos. En
consecuencia, las respuestas a eslas tres pregunias
tienen un impacto lundamental eén todos los aspectos de
diseno del sistema, comenzanda con la elecoidn de las
caracteristicas de los sensores y drbitas y asl continuando
a través de lodo el sistema de procesamianto, El ral dal
aparato espacial y el vehiculo lanzador s simplemante
Hevar los instrumentos 0 Sensoras a un clerto punto en al
espacioy liempo, de manera de conleccionar un conjunio
cia mediclones y enviar ta informacion resultante a la tiera.
Viendo el problema de esta manara, cambia nuestra
perspecliva sobre la imporlancia relativa de varnos com-
ponentes del sistema an ralacion a aguellos gue radicion-
almante han sido tomacdos mas en cuenta. Ello conduce
directamente’a la vision que un sistema de Percepeitn
Remola es en realidad un sistema de distribucién de
Intormacion, cuya razén de ser es la de distribuir informa-
cidn acerca del estado del planeta hacia aguelios que
requieren esta informacion para tomar decisiones que
alecten la administracion del ambiente y el desarrollo de
los recursos.

La figura 2 ilustra en forma esquemalica la estruciura
basica de un sistema de disiribucion de Informacién, que
utlliza percepcidn remota del sistema terresire como su
mayar conjunto de- entradas. Uno puede pensar en el
sistema de distribucidn de informacidn como consistente
de una serie de etapas, comenzando con la adquisicion
de una medicion & través de un-sensor instalado en un
aparato especial. Esta medicidn es luego transmitida a la
tierra donde es archivada en su lorma primarla @n la
estacion recepiora. El procesamiento de una medicion
ligne lugar en varias etapas Una elapa de preprocesam-
iento convierte los ndmeros digitales primarios (DN) en
una cantidad calibrada, gue es proporcional a la radiancia
eleciromagnética entrando al sistema de -aperura del
instrumento en el instante de la adquisicidn. En esta etapa
del proceso, la ublcacion posicional de cada medicion es
descrita en un sislema de coordenadas que depande dal
trazado orbital particular y la conducta dinamica de la
plataiorma espacial, asi como de la geometria del instru-
mento mismo (es declr la ubicacitn espacial es descrita
en coordenadas de la plataforma). Los productos son
generados por la estackdn receplora cuando estan a esla
nivel de procesamiento. La sigulentes etapa en al proceso,
referida en la ligura 2 como "Geocediflicacidn®, conviere
el sistema de coordenadas de las mediciones a un sis-
tema de coordenadas geogréificas (es decir, son geocod-
ficadas). Esto permile la fusidn de estas medicionas con
olras inlormaciones que estan en el mismo sistema de
coordenadas, de una manera directa. Los productos
producidos por la estacion termena son definicos en varios
niviles, depandiendo dal grado de procesamiento, Estos
niveles son definidos en la tabla 1. Mientras la estacidn
terrena produce una amplia vanedad de productos para
satistacer las necesidades de la diversa comunidad de
usiarios, los mds sofisticadoes son los conjuntos de datos
geocodificados con alla precisidn. Estos conjunios de
datos estan disefados para aplicaciones cuantitativas
operacionales, donde las mediciones de Percepcian
Remota deben ser usadas en conjunto con ofra informa-
cion, ingresadas a una base de datos v aplicadas a foma
de decisiones operacionales. En este contexto, “El
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Frocesamiento Avanzado™, que generalmente depende
del usuario, conviere la informacidn primaria (DN) en
cantidades fisicas refacionadas tales como reflectancia,
emitancia, etc., en un sislema de coordenadas geografi-
cas (es declr, son geocodilicadas),

Poner las mediciones fisicas calibradas en un sistama
de coordenadas geagrafico, permile lograr dos objetivos:
1) El uso de un sistema de coordenadas comin, que 85
independiante. de la geometria particular del aparato
espaclal utllizade, permite combinar y comparar medi-
ciones provenientes de varias fuentes; 2) El uso de un
sistema de coordenadas geograficas comun, permite la
facil integracion de las mediciones con otras informa-
ciones mapa-referenciadas que ya estdn en el mismo
sislema de coordenadas,

Las mediciones que estén geocodificadas de esta
manera pueden luego ser ingresadas a una Base de
Datos de Mediciones, donde etlas son integradas con
infermaciones provenientes de olras fuentes, Tal sistema
de base de dalos puede ser concebido como una
descripcion gendrica de una region de la Tierra en
espacio y en iempo. Su contenido describe tal regidn, La
fase final en al sistama de distribucion de informacion es
la-extraccion de informacion de la Base de Datos como
soporle para decisiones de administracidn ambiental y de
recursos. Eslo es mostrado en la figura 2, por los
Aumerosos alementos de “Extraccion de Informacion &
Apoyo de Decisiones” al final del sistema de distribucion.
Esta etapa linalen el proceso es muy dependiente de las
aplicaciones, Las mismas madiciones (isicas tiens
diterantes significados v son interpretadas en distintos
contextos, dependiendo de la disciplina de aplicacion,
Por elemplo, al perfil de la reflectancia infrarmoja sobre un
bosqua tiene sentido v significancia diferente para un
Ingeniarc Forestal que para un Gedlogo. En
consecusncla, apraciamos qua la informacion obtenida
an la Base de Dalos es tratada e interpretada en forma
distinta segun las diversas disciplinas de aplicacién

LA ESTACION TERRENA DEL ECUADOR

El disefic de la Estacion Ecuatoriana del Cotopaxi
proporciona cobartura para unos 21 palses en la Cuanca
del Caribe y en la parte Noroeste de América del Sur. Su
disefio estd basado en la aproximacion al sistema de
distribucidn de Informacién delineado recientemante y
dascrito esquematicamente an fa figura 2. Dado que los
detalles del “Segmento de Usuarios” mostrado en la
Figura. 2 son altaments dependientes de lactores
relacionados con priondades nacionales v disciplinas de
aplicacion, estas funciones de |la cadena de distribucion
de informacion son mejor dingidas a facilidades de
procesamiento origntadas a aplicaciones operacionales
segun bases nacionales, Esto es delineads en la Figura
3, gque muesira el nivel 0 de alimentackin de ta esiacion o
conjunto de datos geocodificados a facilidades de
procesamiento en paises de la regidn de cobertura.

Las especilicaciones de los productos LANDSAT
disponibles en la Estacion del Ecuadar son mostrados en
la Tabla 2 y las especificaciones paralos productos SPOT,
enla Tabla 3. Estos productos son confeccionados porun
siglema que consisle principalments de tres partes: un
subsisterna de Adguisicion de Datos, un subsistema de
Grabacidn vy Reproduccidn y un subsisiema de
Procesamiento. Las responsabilidades funcionales de
estos subsisternas son mostradas en la Figura 4.
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ATMOSPHERIC CORRECTION: PROPER MODELLING ©OF THE
ATMOSPHERE MAKES OQUANTITATIVE REMOTE SENSING A
REALITY. HERE LANDSAT TM SHOTS OF HAMILTON, ONTARID
APPEAR ALMOST IDENTICAL ONCE ATMOSPHERIC EFFECTS HAVE
BEEN REMOVEL,

CORRECION ATMOSFERICA: EL ADECUADD MODELAMIENTO DE
LA ATMOSFERA PERMITE HACER DE LA PERCEPCION REMOTA
CUANTITATIVA LUMNA REALIDAD. EN ESTE EJEMPLO, VEMOS
SUBESCENAS LANDSAT TM DE HAMILTON, ONTARIO, CANADA,
QUE APARECEN CASI IDENTICAS UNA VEZ OUE LOS EFECTOS
ATMOSFERICOS HAN BIDO REMOVIDOS.
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HERE A LANDSAT TM DATA SET OVER POINT GREY

P) AS WELL AS ROAD PATTERNS (DOWN). EL MSMO

IS QUELOUTILICEN. AQUI, DATOS LANDSAT TMSOBRE

0 EMPLEADO PARA DERIVAR INFORMACION DE COBERTURA DE SUELD (ARRIBA] ASI COMO
PATRONES DE CAMINDS O CARRETERAS (ABAJD)
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PRODUCCION INDUSTRIAL DE ESPACIOMAPAS
A PARTIR DE DATOS SPOT

Marc Bernard

Instifut Géograchigue National/GN-ESPACE. Le Zodiaque 1 - 1, Chemin Palays
Pare Technologique du Canal, 31400 Tolouse, Tel.: 81 75 83 23, Telecople 81 75 03 17

Resumen

L'Institut Geographique National (Institule Geogréphico Mational: IGN) tiene la res-
ponsabilidad de la elaboracién del mapa topografico y de los mapas derivados de Francia.
Presente desde el principlo en el proyecto SPOT, el IGN, tiene también por finalidad el
desarrollo de una técnica cartografica de partir de datos de satélite. La implantacion de IGN
ESPACE en Tolouse (Francia) en 1989 responde a la necesidad de poner en produccion estas

técnicas en escala industrial.

El presente documento es una presentacion de uno de los diferentes procesos desa-
rrollados por IGN ESPECE: la produccién Industrial de espaciomapas a partir de datos SPOT.

08 espaciomapas SPOT estan compuesios
{vease reproducciones)
a) de un fondo imagen SPOT presentado an
una proyeccion ¥ un formato canografico de

referancia elegidos por el usuario, b} de informaciones
cartograficas y eventualmente toponimia
UTILIZACION

Un bajo costo y un ritmo rapida de produccion (con un
promedio de 100 hojas al mes) hacen alractivos los espa-
giomapas en ios muchos CAasos &n Gue No 58 Necesila un
auténtico mapa topografico
* Cartografia de prospeccidn, de proyecto, revision de

mapas basicos
* Cublerta de Areas inaccaesibles o muy nubladas cuando

gl manienimienio de un avitn foldgrato resullta costoso
* Estudios multitemporales
PROCESO DE PRODUCCION

Excepio la lase final de salida sobre pelicula y sobre
papel, serealizan 1odo el trabajo en computador a base de
datos digitales

El proceso consta de 4 atapas:

* Rectificacién de las imagenes en una proyeccion
cartografica

* Mosaico de las escenasy confeccion del fondo imagen

* Redaccién de los nombres y de las informaciones
marginalas

* Rastitucitn sobra peliculas fotograficas

* (eventuaimente impresion de Ips mapas sobre papel)

A.-Correccion de las imagenes en Nivel 2 6 en Mivel 3
(ortoimagen)

Ennivel 1, la geometria de las imagenes depende de las
condiciones de toma (posicion det satélite, angulos de
yvista,..), por eso resulla imposible la confeccion del
mosaico encuanto cambia la fecha o la inclinackin

La linalidad de la rectificackén en una proyeccion
cartogréfica (Mercator, Lamber! o cualquier olra elegida
por &l usuario) es doble:

* Hacer posible el mosaico de las escenas
* Surninistrar al usuasio un documento de irabajo que |8 es
familiar (los mapas gue estd acostumbrado a consultar)

| Figura n'l |

=

Traduceidn M C Gravey: Criginal del Trabajo suministrade por of St Jean-Lue Devynck {CNES)
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Las escenas grabadas en cintas magnéticas, son
leldas y almacenadas én el computador
Para la corfeccion de nivel 2 6 3 se toman punios de
8poyo ¥ puntos de paso entre las fajas como en asro-
Inangpilacion clasica. Se procesan las imagenes conjun-
tamente. En cada laja (misma fecha, misma drbita, misma
inclinacion) 3 puntos de apoyo son necesarios, an cada
extremo, luego se puaden lomar puntos de paso en al
conjunto para asegurar |a buena coherencia del mosaico
* Los punios de apoyo proceden de mapas existentes o
de medicionas (GFS) en el lerrene realizadas tras la
adquisicion de fas imdgenes (esto equivale 3 la oste-
fopreparacion). Este procedimiento largo v cosfoso
queda poco ulilizado: cuando no existen mapas fiablas,
s0io s& toman en cuerta los dalos saldlite (Nivel 24) Ia
precision de lecatizacidn absolula serd de 400 melros.
" Los punios de past se eligen independientemente da
los mapas: son detatles caraclersticos muy puntuaies
que se pusdan Idenfificar sin ambigledad de una
imagen & otra.
Terminada [a toma de puntos, se efectia la rectificacisn
de lodas las escenas, sea en nivel 2, sea an nivel 3 (para
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obtener una precisidn cartografica (de unos 20 m) en toda
la imagen

Por lo que sa refiere al nivel 3. es necesario disponer de
un MNT procedents sea del proceso automatico de un par
aslgroscopico de escenas SPOT sea procadente de fa
digitalizacidn de las curvas de nivel de una canografia
existente. En ganeral se alige esfa dlima opcidn {por su
baje costo) salvo en el caso de que las aplicaciones
necesiten Una precisicn geomeéirica del orden de L pixel

Al firal de esta etapa, un conjunio de escenas de nival
2 (U oroimagenes) estd listo en al computador. La etapa
siguiente consiste en [untarlas y recorarlas
B.- Formacion del mosaico y confeccion

del fondo imagen

Esta fase es muy automatizada, Se pueds efectuar los
proceses por ordenador, uno iras otro. Ja mavyoria de lag
veces de noche. Se hace un control visualsdlo al final, con
el fin de comprotiar si las junturas no quedan demasiado
visibles.

En efectn, a pesar de la igualacion previa de las imd-
QEnNas, & VECes ocume que sea necesario "guiar” |a linea
che junta para evitar alguna zona de aspecto muy diferente

CONCEPCION

T |
i e
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C.- Redaccion (y sobreimpresion)
de las informaciones carlograficas
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Transfarida la imagen a oste puasto de lrabagp. &
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rlormaciones y de los lopdnimos
Juivalente atodo- comenciona
E

apel de calear transparente sobre

cladas. grabadas
pallcuta lanco
qua I 3 imagen

Por fin, s& reunen las dos peliculas para
pe & cual se pusc

{reproduccion

pa Jig

N askstida BOr COImp I

20N NUMErosas |i'!|.:I-: R MMane|o, fapider (2] |.-_J.-'-.- fodas las ope =]

raza de CIONES ¥ COrreccionas grafica, imprasion sobre papel)

aconomia de soportas CDNCLUS[GN

Cada operador puede redactar 5§ mapas por dia en vez Con este proceso orginal v de uso comodo IGN

da uno por al méatodo convencional ESPACE dispone da | '
Al final del proceso, todas las informaciones rada produccion canografi

IMmp
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PRODUCTOS ¥ SERVICIOS

* Uiemiracion de fim laser de alta precialén.

* Laborstorls ftbgrafics de Imagrnes sstelitarias,

* Productor sepeciades, en fim, pape 0 CCT (MSS, TM o SPOT)

Realoy de burdey,
Erancbes de conmasng,
Filtradion,
Indices de vepetacican
Mefocliodon dlginades de 1emeno, e,
* Bervichos Espoclabes
Progesal intersctivon
Seolware capocicles, e
= Cursos de Sermoren Resmotos
Interpreacion wisual y Egiml,
= invmlaciones, propiss o del usuaria
Uiganiracide v dicdo

* Assoramiento y Cossulioria en Recwrsos Naturabes

Agricwliurm,
Adlviouloamn,
Usendorgia, eoc

e Colulcas v Papsl Investigacianm parn

Ceniro de PrreastrgECISn
lam Inghun i Whinerahe

CNIE

COMISION NACIONAL

DE INVESTIGACIONES ESPACIALES
DORAREGD 4010, | 1425) BUENGS ARES, ARGENTINA
TEL (B41) 7740310, TLX 17514 FAX (541} B04-102

FPARQUE TECNOLOGICO MIGUELETE:

AV GENERAL PAZ ENTRE ALBARELLOS ¥ AV, DE LDS
CONSTITUYENTES C.C. 157 - (1650) SAN MARTIN
PROVINCIA DE BUENOS AIRES - REPUBLICA ARGENTINA
TEL.: THS-5161/62126263 - TELEX: 021850 INTIAR

ASOCIACION ARGENTINA DE CIENCIAS ESPACIALES
MIEMBRO DE LA INTERNATIONAL
ASTRONAUTICAL FEDERATION (1AF)
BARTOLOME MITRE 1131 - 77 “E™
(T036) CAPITAL FEDERAL. ARGENTINA

TELEFONO: 38 T154

DEPARTAMENTO DE CIENCIAS BASICAS
Ofrece dislintas Carreras Profesionales y Areas de
Investigacién, Incluyendo Cursos de Post-Grado en

Percepcién Remota Aplicada al Estudio
de los Recursos Terrestres

B CENTRO DE TELEOBSERVACION
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GENERAL

DEHEZA S.A.

FCIAL ¥ ADROPECLIARL,

L (5823 GRAL I..:'I. MHEZA (Cordoba) - ARGENTINA =, L ! &,
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CRUZEIRO

LA LINEA AEREA PARA TODOS LOS DIAS
VUELOS DIARIOS CHILE - BRASIL

OFICINAS GENERALES
MIRAFLORES 158, SANTIAGO, CHILE
TEL. *395978

RESERVAS AUTOMATICAS
TEL “395261

AEROPUERTO
INFORMACIONES 6019163
CARGA 6019020 Y 801993

COLABDRANDO PARA EL TALLER DE TECNOLOGIA PERCEPCION REMOTA
DE MIAOONDAS EN INPE BRASIL, OAGANZADD POR NACIONES UNIDAS Y
LA AGENGIA ESPACIAL EURCPEA ¥ OTROS EVENTOS EN QUE PARTICIPA SELPER ¥,




EMPRESA CONSTRUCTORA
DEL CHOAPA LTDA.

ALDUMATE 1061 SANTIAGO-CHILE - TELEFONOS

FAFIA: EANESTD ARAYA FHGUEROA

DEFENSAS FLUVIALES INGENIERIA CIVIL
OBRAB VIALES GEOLOGIA APLICADA
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Establecimiento Aleman de Investigacion Aeroespacial (DLR)

Area Expacial

Transporiadores Espaciales

= \uelo Hiparsénica y Problemas
de Recntradas on la Almdslon

= Tocnokogias Orbitales

» Tecnaloglas do Cohotos

Aplicacién do Tecnologlas Espaciales
» Comunicacion y Técnicas
de Localizacion
* Sistemas do Exploracion
» Explofacian dol Modicambionia
# Cisncia oo los Maloriales
y Cioncias Biclogicas

Tarcas relacionadas
con Misionos Espaciales
* Contros Espacialos
+ Siglemas de Control en Tioita
* Proyoctos do Misiones Espacialea
Tareas ofganizativas
en e Arca capacial
* Ejecucitn do Proyesios vinculadas
con Clenclas  Técnicas Espaciales
« Olras \afoas organizativas
an ol droa espacial

Area Asrondulica

» Navegacitn v Seguridad de Vualo
+ Teanclogla de Aviacian Civil

» Tecnologla de Aviones de Combale
» Tecnologia de Halicopleros

« Tecnologla de Molores & Reacelon
+ Elomentas de Disefio y Simulacian

Técnlcas Ensrgéticas
« Tocrigas do Combusiion

» Enorgla Sclar y do Hidmpeno
» Lasor de Ala Energla

DEUTSCHE FORSCHUNGSANSTALT FUR LUFT-UND RAUMFAHRT Internationales Blro (DLR-IB). Linder H&he, D-5000 K&in 90,
Deutschiand {DLA) D-8031 Oberplatfenhoten, Deutschiand Telephone (08153) 28897, T-lax (08153) 281343, Tix 5270267 dadl d
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Standalone Ima%e

Fully Integrate

Why get image processing from one u'n-:it:u. GIS
from another, and training from still another?

Choose Intergraph. We integrate
them all.

One system. With Intergraph’s
imaging solutions, vou'll have no
trouble enhancing satellite images
and scanned aerial photos. Analyz
ing vector and raster data. Produc-
ing a variety of mapping products

In fact, our easy-to-leamn user
interface lets you move from multispectral processing
to vector updates to GIS. And back. On a single screen.
With simple point-and-click commands.

On our ImageStation, VITec technology adds
high-speed parallel architecture. EDGE 11 graphics
delivers 24-bit color. Modular GIS Environment (MGE)

g™ rr TRbrraft sul Prerefes B L 6 g ralermas o s ngd Dotadilie. (Bie brasd g po

§ e

Processmg
With GIS.

products — featuring MGE Imager — let you define
GIS 1o meet your needs.

From low to high end, we
offer a range of configurations,
plus the industry’s first 27-inch,
2-megapixel monitor. And we
integrate all these elements into
the system that works best for you.

One source. For more infor-
mation about our imaging solu-
tions, call us at 800-826-3515
or 1-205-730-2700. Or contact your Intergraph
representative,

INTERGRAPH
haer}where you look.

2| irdrgraphy Conorgss. (ki
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Disaster Assessment

PARA RECIER INFORMACION PERIODICA Y ACTUALIZADA SOBRE LA TECNOLOGIA LANDSAT, ESCRIBIA A: EARTH ORSERVATION COMPANY
(ECSAT) 4300 FARBES BOULEVARD, LANHAN MD 20708, USA. FAX: (301} 552-0507; TEL: (301) 552 - D548 (ATT. DAL VICTOR TORRES)
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Systems for:
Earth Observation, Environmental Monitoring,
Resource Management and
Geographic Information Management
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