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The Amazon Basin has an important, role in t,he

global climate due to its dimension. Change in for-

est cover impacts the hydrological and the biogeo-

chemicai cycles of the region. f)eforestation with sub-

sequent biornass burning and decomposition causes

COz to be released to the atmosphere contributing
to the greenhouse effect.

Deforested areas when abandoned, norrnally re-

generate becoming sinks of CO2 throrrgh photo-

synthesis, counteracting ihe deforestation process.

Aerial extent a¡rd rates of CO2 fixation are unknorvn

lor the Basin.

'lhere is a missing sink of the order ol l-2
GtC/year in the global carbon budget (total enris-

sions lrom fossil luel burnirrg was 6.0 .l/- 0.5 Gt,C,

lor 1990 ancl 1.6 +/- L.0 Gt,(l lrom deforestation rlur-

ing ühe 80's). Forest regeneration and lertilization

drre to CO2 concerrtration contribute as CO2 sinks in

t,er¡esürial biosphere. Such processes have not been

quantified (IPCC, 1992).

IPCC urethodology allows estimation ol the car-

bon balance for the Basin in synoptic scale. However,

there is a need for the understanding of the physical

processes at the ecosystem level to validate and re-

fine IPCC methodology. Thus, the FOREST-BGC,

a,n ecosystem based model (Running and Coughlan,

1988) with parameters derived from Remote Sensing

is proposed lor the ecosystem modeling. This model

allow estimation of Net Primary Production and sim-

ulation of the effect of climate change in the Ama-

zon ecosystem regarding the hydrological and biogeo-

chemical cycles. Due to logistical difficulties, Remote

Sensing (RS) becomes an essential tool for sampling

schemes and extrapolation of results. However, RS

is limited to the superficial view of the multidimen-

sional ecosystems, requiring field mQaaurements of the

physical processes involving water, energy and gas ex-

change between the atmosphere and the biosphere.

Models, incìuding the FOR^BST-BGC, are imporüant

tools for the optimization of field work and integra-

Role of Remote Sensing in Large Field Experiments in Amazônia

tion of data for the understanding of physical pro-

cesses

Amazon Basin with low lands and with l/5 ol
the total fresh water ol t,he planet is also important

on global CHa emissions. New sensors such as SAR
'on 

board of Japanese ancl Buropean satellites make

it possible to map lakes, reservoirs and flooding and

floating vegetation. Each of these ecosystems has dif-

lerent methane emission pobential. Revisit capability

of satellite remote sensing will allow the nronitoring

of t,he seasonal dynarnics of these ecosystems.

ln a vast, cliverse, and changing region such as

the Amazon, RS plays a unique role in establishing

the f'ra¡nework for sampling sites' selection, ecosystem

<:hara.cterization, ancl e.xtrapolation o[ site specific re-

srrlt,s. The conrplex scaling-up process can benefit

tiorl the use o[ RS. It can be used directly by provid-

ing t,he int,er-relationship arnong the several ecosys-

tems or by providing key parameters for ecosystem,s

based models. ¡\s the differenl vegeta.tion covers ancl

conversions from one type to another may alter the

clirnate borings, atmosphere chemistry and biogeo.

chemistry, RS plays a significant role in monitoring
the basin. Specially in the carborr cycle, RS is essen-

tial to provide annual ¡ates of deforestation, ecosys-

tem phenology and dynamics, improve information
on carbon densiby, estimation of carbon sequestra-

tion by secondary growth foresüs and estimation of
net primary production of forest ecosystems through

modeling.

INPE has been responsible for the estimation of
annual rates ofdeforestation (from 1gZ5-lgg2) estab-

lishing a digital data basis fundamenbal for carbon

cycle studies. Also INPE has been one of the lead-

ing institutions on research regarding ,,Amazônia", in
the field of Remote Sensing, in cooperation with na-

tional and international partners (EOS). The Ama-
zon is then to be seen as one of the main focus of
INPE, because of the synoptic view RS techniques

give, in particular, INPE is engaged in the Global
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(^l|a,nge program itt respouse to the international ef-

fo¡'t in t,his clirect,ion. In this contexl we are carryirlg

orrL or¡r lesca.tc.h wit,hilr the Barth Obselving Syst,enr

(fìOS), ir¡ collabora.tion with the University of Wash-

ingt,on. Ortr corlt,ribut,ion to the ¡rroglan'r is to r¡ioni-

tor both the (la.r'l;on ¿lnd the Ilydrologic cycles of the

Âr¡ta.zolt lìasitl.

THE EAIÌTH OBSERVING SYSTEM

'l'lrr: NÂSA I'IOS nrission is a lalge-scale, long-

t,crrr r ¡rlogtattt <lr:<l ica.t,ccl t,o olrserving a,ntl tlr:t,erlnin-

irr¡¡ t,lre bio¡rlrysical basis fol llt¡llrart-irl<lr¡cerl globa,l

charrgc. Wit,lrir¡ t,llr: ovt:t'all st,ntcture of IilOS, t'here is

¿l s<¡rir's of'so-<:¿rllctl irrt,r'r<lisci¡rlirlary I)rogra.rrts, cit.clr

of wlli<:lr a<ltllcsscs a ¡rat'(,ictrlar problerrr t>f I,l¡e ovcr'-

all lilart,h sysl,errr. 'flrr¡ llOSlìAM (IilOS R,t:giorral

Anla.zoll IVIo<lcl) ¡xo.ject, is ortt¡ of t,hese. 'l'lre ¡rro.ject,

rr-prt'srrrrt,s a. col l¿r.lror¿rt,iort lretlvt:ett t,hr: U rrivt:rsity ol

Washing{,orr ar¡rl t,lrt' Inst,it,rrt,o NacionaI tie l)es<1uisas

l,)s¡raciais (lNl'}l'l).'l'lrt' overall goa.l <ll tlrr: r'ese¿rrclt

l,o lrt' r'orrtlr¡cl,r'tl lry tlre I;lOSlì.Al\4 I,t:a,nt is t,o tl<:t,er-

rrrirrr', lrorv t'xl,r'lrsivt la,lrtl usc cha.rtge in tllt: Âttra.zott

worrl<l trro<lily t,lrc rout,irrg of wat,er atrcl il,s cltr,rtt.tical

lo¿rrl frorl r ¡rlcc i ¡ri t,a.l,ion, tlr rorrgh the il ra.i rra,gr: syst.ern,

anrl l¡a.ck t,o t,lre a,tnros¡rhere and l,o tlle ocean a.nd to

cle{,elrrrinc lr<¡lv l,lrese changes affect the ca.rbon cy-

cle. 'I'lrr-.rr: a,re forr nlairl research elenrents of the

project,; hycllology, phylogeography, l>iogeochemical

cycling (ca,rbon buclget), a.rrcl la,ucl rrse; errrphasizing

horizontal (a.cross landscape) questiorrs. As such, the

researcl¡ focuses on h<¡w t,he hyclrologic cycle and its

interact,ions wit,h biogeoclre¡nical cycles function at

the lancl surface on scales of tens to hundrecls of kilo-

tnet,ers in bhc Ia.st decacle of the trventieth century ancl

the first clecacles of the twenty-first century.

INPB's science goal of the ÐOS investigation:

'lb eva,ltrate the role of the Amazon basin lelative

to the Carbon balance, in three of its rlain aspects:

er-nissions of cleforested areas, re-absorption of carbon

in reglowth areas anrì emissions of methaue in aquatic

ecosystenrs.

Specific goals ale:

'lo estimate a,nnrr¿rl ernissions of carl>on as a function

of cleforestatiolr ar¡tl c¿rrbon tlensity;

'fo eslirnal,e t,he extension, caLbou deusity and assirn-

ilation ol regenera,t,ing area,s;

'Io estirna.te ttel, exclta,nge of (iOz/II20 at lhe inter-

face of terra firnrc forest (pleservr:cl & alterecl) ancl

the atnrosplrexr;

'lb est,inra,t,r: t,lrrr cxl,eltsiott a,tt<l clytranrics ol ar¡ua.tic

ecosyst,cnr (rrat,rrla,l trrct,lra,ttt' r':rrrissiotrs) of' An¡a,zo¡¡

floorl ¡rla.irrs.

Il, is e.x¡rccl,er<l tlral, a lat'gt-r fì¡t,r¡r'e lìelcl rlx¡reli-

nlelrt, lrc built, on exis{,irrg <.rrt ¡4oitrg test:¿t.t<:lt a,lttl ilt

sunun¿ì.ry, lì,S lrasr:<l orr lriglr lesolut,i<ltr sa.1,r:llil,c o¡rt,i-

ca.l rla.ta,srr<:lr a,s L¿lnrlsat,'l'N,l , Sl'O'l' lllìV, rtrict'trrvirv,'

rla.ta fl'orn I;)ut'o¡rean a,trrl .la,¡ra.ttese lllì,S-l a,rr<l irl t,lrrr

ne¿r,r' ft t Lttre t,he ( ja,n adi ¿ur lì.A l)A Iì.SA'l', l,ogt:t'lrer rvil,h

higlr levisit, <:a¡ralrility of' NOA^ AVtllì,1ì. fì¡ll rt:soltt-

t,iorr tla.La, is a.tt ittl,cgt'a.l ¡rar'l of a, la,rgo fieltl cx¡rct'ittt.:ttt,

in A rrrazonia..
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