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“ Amazonia has so many trees that no one will ever be able to destroy

this forest."

A common Dpinion,‘true enoggh, but the fact is that Erazil’s

Amazon forest is being desiroyed at a gailoping rate and the seemingly
endless expanse of trees that still exists can nbt delay the forest’s
Qgstruction by more than a brief moment in historical terms. It is of
little importance whether twenty or sixty years paés by before we come
to the last tree. The essential point is the decision about what kind
of world futﬁre generations will inherit: Will the Amazon forest '
survive? .

- The sharp Aisagreements concerning the area cu;rently
deforested in the EBrazilian Amazon are partly rooted in the
limitations of existing data and, more importantly, in interprestation
of these da;g. The mo;t important data applying to the entire
Brazilian "Legal Ama:o&“ are taken from LANDSAT satellite images.
‘infarmation'from these images, however, is not up-to-date and is not
reliable for olde} deforestation. In addition, it i1s generally
presentéd to emphasize the least alarming -— but also lgast important

-- aspect of the results.

In 1980, ﬁra:il's National Institute for Space Research (INFE)
revealed a study of images of the Amazon taken in 1975 and 1978. As a
resqlt of this study, the impression became widespread that only 1.SZ%
of the Legal Amazmn had been cleared, substantially underestimating

the deforestation that had occurred up to that time -—- a fact one can
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easily decﬁ.&ce from a_comparison be‘veen r;esults of the satellite study
and what is known from direct ground observation. The 2Zona
Bragantina in the state of Fard, is the best example. The 0,000
km2_surr6qnding the city of Braganca was cdmpletely deforested by
the 4ir5ﬁ decades of this century by a population of colonists that
furnishedﬁ#ood, charcoél, andiother producgts to the city of EBelém.
This area alone rgp%esents alhdst five times the area indicated as B
defbrested by 1975 in the state o+f Paré (See Table 1). One should
also mention that disturbed areas that are not completely deforested
éspch as forests where loggers have removed the more valuable trees)
are not easily identified in LANDSAT studies even though more recent
reports Fe4ef to "altered" instead of "deforested areas." The areas
that are disturbéd but. not -yet deforestated are at present relati;ely
rare in the Amazon in comparison with other parts of the world, but
fhis- situation could change.

) . . |‘;’ .

Although studies of LANDSAT images have underestimated the
extent of deforEStgéion in t%e Amazon, it is sgill true that clearings
’representfonly a small fraction of the region’s five million SQQare
kijbmeter total.area. However, Amazonia though large is nonetheless
finite and therefore can be destroyed. This fact becomes clear when
we consider the rate of deforestation indicated by the LANDSAT data,
instead of being concernéd only with the area deforested at any given
time; . B

The shape of the growth curve of the defprested area is -
crucial -—-— tHe most dangerous tendency is for the areas to increase

exponentially. The best illustration of this is inflation. Who in
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Brazil {en or fifteea years ago would have imagined that pr1ces would
be hundreds of times greater today’ The difficulty of intuitively
understanding exponential changé is great, even for we who live daily
with a phenomenon such as inflation.. Th;s, for many people, it seems
1mpbssib1e that the relativély sm§11 deforested area of the Amazon
today éould increase w1th1n a few years to the point of encompassing
the whole reglon. This is precisely what would occur if deforestation
were to increase'in an uninterrupted exponential fashion, as inflation
h;s. The same lack of under;tanding Caused many people to be
;urprised when the forests in Brazil’s Central-South states
disappea}ed in legs than a generétion.

To evaluate the growth curve of the deforested areas, it is
necessary. to measure them in successivg years. In the case of the.
Athbn data of this type are very scarce in the case of the Amazon.
Tﬁe author aF the National Institute of Regearch in the Amazon (INFA)
‘made one agtémpt'usinélthe information from LANDSAT images for three
areas of INCRA (National Institute of Colonization and Agrarian
Reformf toloniza{ion and‘one'area<of iarQE'cattle ranches in Rondonia

v

for the period 1973-1978.' The data. published in 1982 in the journal

Interc1enc1a s suggest that the trend is better described as

exponential rather than as linear.

. After the report in'1980, INFE stopped monitoring
deforestation in Amazonia, passing the task to a team in Brasflia at
the Brazilian Institute of Forest Development (IBDF). The first

results for 1980 images were released in an IBDF report compiled in

1982 (for Rondonia), and in a 1983 bulletin that included five more



federative units (states and territories) in Legal Amazonia. These
data were presented by Dr. ;-'(ené ‘lovais of INPE at an Interciencia
Association Seminar held in Belém during the 35th Annual Meeting of
the Brazilian Society for the Progress of Science (SBPC) in July 198C.

The 1980 data for Roraima, Amazonas and Amapa have not yet been

released. .

The availabié inforhation for each state or territory is
graﬁhed in Figure 1. To better visualize the trends, the h;rizontal
aﬁis of the grgphs_begins with the year 1970. We know that the
deforested areas were relatively small at that time based on the
RADAMBRASIL project’s moséichof radar images taken at the beginning of
the 1970°s. Fér purposes of.comparison with the later LANDSAT dafa we
can Eonsider the open area in 1970 to be negligible, taking into
account the method’s inability to identify deforested areas under;old
seéond'growth, as was apparent in the case of the Zona Bragantina of
?aré. The fact that deforested areas really did exist in 1970 only
increases the exponential rate @mplied by the graphs: déforestation
-aﬁtually rose more sharﬁly téan indicatea by Figure 1, where the open
areas.in 19%0 are considered ierb. The axes are presented in the
graphs extending to the year 1983, to remind the reader that the data
alrea&y are out of date due to the extremely rapid pace of events
_ taking place in tﬁe regiohn. ih fact, the deforested area today could
be much larger thah what the 1980 data suggest.

The results presented in Figure 1 indicate explosive

\

deforestation -- apparently exponential -- in Rond®tnia, Mato Grosso

and Acre. If this current tendéncy is maintained, fhese states would



be stripped of foregts in 199(‘ 1989 and 1993 respectively. In two
other states, Para and Maranh3o, the increase may not have been
exponential, but it appears to be a little more rapid than a linear
increase. -In only one case, that of Goids, is tﬁere any indication
of a small decéleration of deforestation by 1980. For the three
federative units with no 1980 data available, we should remember that
two of 'them, —— Ama;onas aﬁd-especially Roraima —-- have received
vincreaéing fluxes of-migrants from RondoAnia in the last few years.

Such migration, as we will see, greatly accelerates deforestation.

_Deforestation is highly.concentrated in a few foci éf human
;ctivity. These foci are strongly affected, while many other areas
are not significantly alterea. The data indicating that only a tiny
fraction of the region was deforested by 1980 are therefore qdite_
deqehtive in relation toAthe strength of its effects in the most
affectea zones. The deforestation foci are concentrated along the
Belém—Brasflia'Highway (which cuts {hrough Fara, Maranho afid
Goi&s) in the states of Mato Grosso, Rondénia and Acre, in smaller
‘areas along the Transamazon Highway in Para, and in the SUFRAMA
(Manaus Free Zone Superintendenc*) Agriculture and Cattle Ranéhing

Zone in Amazonas.

The maps in Figurés 2 and I show the spatial distributioﬁ.of
deforestation in tﬁe 1975-1978 period in quadrats of one degree of
létitude by one degree of }ongitude. The original data plotted on
these maps were calculated from values in the 1980 INPE report.
Figure 2 shows deforested area, classified by the percentage of the

total area, while Figure 3 shows the classes of defores. tation rates.
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It must be remembered that the initial values used as bases for the
rate calculations are low for many parts of the region.

The maps show clearly the concentration of deforestation in the areas

mentioned above.

The procese of defe;estationvin Ama:onie has two distinct
components: the appearence of new deforestat1on foci, and the
erpanszon of open areas inside already-existing foci. Within these
foci there are distinct influences from establishment of more
eropert;es and from the pattern of deforestation within
already—occupied'properties; The kind of increase in deforested
areas, therefore. depends on the history of any given place as a focus

of deforestation and on the dominant forces affecting clearlng in the

area.

The farmation of new;foci is a process fhat has been strongly
‘influenced by governmental deeisions over the past decades.
Coqstruction of the Relém-Brasflia Highway (BR-010) in 19560, its
improvement for year-round traffic in 1967, and its paving in 1974
were significant milestones in creating the Amazon’s largest
. deforestation nucleus. This focus increased significantly in recent
years; especially in soufhern Pard and in northern Mato Grosso. The
construction of tee Cuiabd-Forto Velho Highway (BR-344) in 1965
initiated another focus, ‘and its pPaving in 1984 will bring even more

rapid expansion to the affected area.

Deforestation has been indirectly stimulated by the government

in various locations through programs to attract new migrants from

.



“other parts of the country, along with‘the establishment of
settlements and the improvement of access roads. These programs have
multiplied as a result of the increase in the number of federa;ivé
units existing in Amazonia ana the elevation of old territories to the
Btatus of states. This is because interigr areas of the Amazon have
almost always lent their support to incumbent governments, making it
advantageous for ;ny party in power to.increase the political
representation of these areas. TheAprincipal criterion for creating
ﬁew territories and states is increase in population, one of the
determining factors of deforestation in the Amazon.. A few years ago,
?or ex;mple,ithe government of Rond®nia launched a campéign in the -
national communications meaia torpromote the "fertile land" there
{which, in reality; represents only 10% of the area, almost all in
élready—occupied éones).- The campaign was strongest QU}ing the time
gust precediné transformatidn of that territory into a state in i982.
vIn April 1982, the govenmentvof Roréima published paid advertizements
in Brazilian newsmééazines éfating: "thanks tb”its very rapid growth

v in the last four years, Rora;ma is almost ready to become the
tqehty—fourth state of Brazil.” The text explained: “this dizzying
expansion is due to the policy of attracting colonists. In four years
—= 1979 to today —-- the government of Roraima distributed no less than
one million hectares of land to ten thousand families. With this, the
ﬁopulation has more thaﬁ_doubled in this period."*

In recent years the press has reported various government
plans to create new federal territo?ies in the southern, central and

western parts of Pard and in the southwestern and western portion of

Amazonas have been proposed by government authorities in recent years,
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according to the press. The most active xpénsion front, whichvseems
to be passing from Rondénia to Roraima, could easily provoke new

foci in areas that have thus far hardly been touched by deforestation.
The baving of the quabé—Porto»Velho Highway (BR-344) removes a

great impediment to pobﬁlation flow to western Amazonia, thus
increasing the probabii&ty tﬁat areas in the upper Rio Solimdes
(Upper Amazon) and ‘Rio Negro drainage basins will no longer be the
most untouched tract of forest. The spreadigg'of deforestation foci
fo areas far removed from the current zones of most intense cutting,
located bn fhe southern and eastern edges of the Amazon region, would
bring the Amazon as a whole into a very accelerated phase of

deforestation. ‘ .

Withip these foci, the pattern of deforestation depends on the
pnevaient type of economic exploitation. In the Brazilian Amazon, the
'éctivities of small farmers planting subsistence crops are currently
small relative to the cleariqg of large cattle.ranches. In other

Ccountries jn the Amazon basin, such as Feru, the activity of the.small

¥

Colonists has greater impact relative to that of the large landbwners.
Buf the small agriculturalists of the Brazilian Amazon have a strong
impact on deforestation rates in the zones where these farmers are
concentrated. Migration to the Amazon has elevated the rate of
population inérease to a level far above the national average,

reaching the highest values in places that receive the largest flusxes,
such as Rondénia. The population of Brazil”s Northern region grew
at 4.9% per year (continuous exponential rate) between the censuses of

1970 and 1980, compared with 2.5% per year in Braril and 14.9% in

Rondtnia! In this state the.deforested area increased at a rate of
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377 per year between 197S and 1980, in accord with the data in Table
-1, indicating that the deforested‘areas reached rates even higher than
the growth of the population. This suggests that an arrival of

migrants explains only a part of the phenomenon of explosive

deforestatlon.

Even so, the arrival of more inhabitants is fundamental.
Deforestation patterns in 100-hectare lots in the Ouro Preto
Integrated Colonization Froject (FIC) in FRondonia are being
observed as a part of INFA’S "Cagrying Capacity Eétimation of
Amazonian égro;Ecosystems Projéqt." In eighteen lots that have had
only one owner oVet a 10-year Period, the cumulative area deforested,
"on the average, incfeased linearly until the siu:th year of occupation,
after thch it increased much more slowly. The replacement of
DFiginal.INCRA4sett1ed coloﬁists by new owners who bought lots seeond
hand has a great impact on deforestagion -~ the new owners increase
the pace'of'deforesfation in thé years following the purchase of the
lot. A comparlson between 2= or1g1na1 colonists and 97 new colonists .
in the Ouro Preto FIC 1nd1cated that in the first four years after
Purchasing a lot,. the new owner deforests, on the average, at an
annual rate almost twice as great as the original colonist.

Therefore, the pProcess of replacing original colonists.with new
owners, already well on its way. both in Rondonia and on the
Transamazon Highway, contributes to an accelerated deforestation rate

in’these‘areas.

Pasture’s role in the phenomenon of accelerated deforestation

is central, both for small colonists and for lérge land owners and



speculators. Even in INCﬁA areas of Ronébnia where almost all Df.
‘the official effort in agricultural exter‘ion, credit, and advertising
is focﬁsed on promoting perennial crops, it is pasture that oc?upies
the greatest area. For the small colonist, planting pasturé is both a
cause.and a result of rapid~deforestation: The colonist who cuts
forést for-ap annual crop éan expéct only one or two harvesfs before
‘the decline in yields makes continued planting of these crops on the
gite less attréctive than the option of cutting a new area. When
annual crop proddction is in;errupted in a new field, the colonist is
usually forced to choose_betw;en planting grass and temporarily
abandoning the area to second growth. Other options, such as planting
perenniai crops, demand a much lérger investment of labor and capital.
Pasture offers the édvantage, in comparison with second growth, of
préducing some income, even if only a small amount, from the cattle
raised by the éolonist or from‘leasing the field. Much more
important;.hqwever,'is the value that pasture grass adds to a lot’s
price when the land_is sold. A Iarge'part‘of the money colonists
feceive as thé fruit of their }abors in the coionization areas comes

not from the agricultural production from one year to the next, but

from the eventual sale of the lot for a higher price.

Real estate speculation is one of the principal forces driving
the deforestation process in the Brazilian Amazon, anq pasture has a
central Fole in this system: besides increasing the value of the land
ofglegali:ed lots, deforestétion followed by planting pasture is the
method most often used to secure land claims. The system is used both

ﬁy small - posseiros (squatte?s), who are not always thinking of

specul ation afterwards, and by the large grileiros (land grabbers).



The centuries’-old legal practice for centuries in the Brazilian -
Amazon, is to grant the right of possession to whogver deforests a
piece of land. Such rights of possessi‘n-afe eventually transformed
into full rights of ownership. Fasture represents the easiest way to
océupy an extensive area, thys considerably increasing the impact of

the small population on deforestation. )

Land speculation in the Amazon has given spectacular profits
in recent years,'farA5urpassing the income obtainable from
agricultural production. The .increase in land prices is linked to the
function of real estate as welllas reserve value serving to protect-
the investor from inflation. The prospect of reselling the land in
the futuré makes land buyers willing to pay prices far above those
that expected production could justify. Land becomes someth;ng
sihilar to gold or rare stampé, whose value is not based on its
utility as an input to production. Could it be tﬁat, in the }uture,
the speculafive values of. land"in the Amazon might crash, as sometimes
h;ppens with the prices of{Stoéks? This is an important question,
sin;e the outlook for sustained production is very doubtful. The
pastures introduced into the Amazon have dismal prospects for
sustaining cattle'production, owing to decline in the level of
phosphorous and to soil compaction in addition to the invasion of

non~edible secondary vegetation..

The very small reserves of mineable phosphate in the Amazon
make it unlikely that the hopes of the Brazilian Enterprise for
Research on Agriculture and Cattle Ranching (EMERAFA) will be realized

by improving productivity in degraded pastures in a significant



pﬁrt1on of.the region (don"t forget that the total area of the
Brazilian Amazon is five million square kilometers). The possibility
of this vast area being planted in perennial crops, such as.cacqo,lis
also. doubtful, since the capac;ty of world ﬁarket to absorb
production is limited. However, speculation continues without a firm
"basis in terms of the probable value of future production.
Furthermore, the best hope of sbtaining truely sustainable yields on a
long;term basis, which is the forest itself, is being destroyed in the

process.

Financial incentives also continue to contribute strongly to
the deforestation of the region, in spite of the myth that these
incentives ceased.tp be- important following the 1979 decision of tse
Superintendency for the Development of the Amazon (SUDAM) to suspend
approval of iﬁcentives for new cattle projects in parts of the Amazon
.classified as "high forest." 1In reality, new projects continue to be

L
approved in the areas of "transition forest,". located in the region
between the Ahazon %orest and}the cerrado (Central Brazilian
écrubland); contributing to intense deforestation in southern Fara
and\horthern Naté Grosso. The old projects in the area of high forest
continue to receive incentives for deforestation, which in most cases
was still small at the time of the policy change. The policy of
‘restricting the.approval.of new incentives in areas of high forest has
lnot even always been followed: according to Fernando Cahpano, &
m;mber of the consulting council of the Renewable Resources Department
of SUDAM, in a statement‘made at the Interciencia Association

Symposium held in Belém in 1983, a large cattle project was approved

- for implantation in the state of Acre, which is completely within the



supposedly-protected high forest zone. Thé—existence of generous
governmental incentives makes it possi‘le for many projects to
continue clearing to convert forested land into pastures even ;{tér
the'low productidn of beef wbgld have b;nkrupted any undertaking whose
profits depended on agronomi; results.,

The concenfration of land tenure in Amazonia also contributes
td the»process of deforestation. Small farme}s are continually
replaced bY large ranchers, either through buying up adjacent
préperties, or by the often violent expulsion of smail squatters.
beforeétation'increases, due both to the new owners-invésting more
capital and to the tendenci 64 thé large landowners to plant pastures.
In ;ddition, displécement of the former occupants lequ to initiating

or enlarging-deforestatioh foci in the new areas they settle.

Deforestation for sub;istence production is currently of
little importance in the Bra;ilian Amazon when compared with other
factors, but it may become more significant in the future if the
po;ulation continues to grow. Felling for commercial crop praduction
occupfes a larger area, even in the case of food crops such as rice
that are also planted for sqbsistence. Loans from special financing
progréms hév;Aéncouraged ;lgaring, as happenéd in the colonization
areas of the Trahsamazon Highway and Rondtnia, for both annual and
pe%ennial crops. In-assessing the motivation for the crops planted,

or of the pasture that often replaces them, the speculative value of

the land is inseparable from the value of the commercial production.
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Because the schemes introduced are almost alyays
unsustainable, even more deforestatfon occurs: prodqction in
already-cleared areas ceases even more 4oﬁgst'need5 to be destroyed.
This factor is more important fo? subsistence production, although it
also influences commercial agriculture. Besides thi%, like any large
investment that does not contribute to the economy D; the country; the
implaﬁtation of wide areas of low—productivity‘cattle pasture is an

inflationary factor.

How can these processes of Amazon forest destruction be
~controled? The‘miﬁiscule amount o% funds and personnel cu}rently
allocated to enforce the Forestry Code in the Amazon indicates that
the Brazilian government is not treating the task of deforestation
confrol is not beingvtreated seriously. The infringement 64 parks and
reserves is common whenever thege are obstaqles for new highways or
other development projects (See "A Roaé versus a Fark" in Ciencia
Hoje No. 4). Once tﬁé rationéiity is recognized‘of elevating the
.deforestation problem to a higher position in the hierarchy of

natiqnél priorities. a series of basic obstacles would still remain to

solving the problem.

One fundamen£a1 problem that impedes deforestation control is
the curfent distribgtion D;.the costs and benefits of forest
destruction. The groups and individuals that profit from
- deforestation are generally not the same ones that pay the resulting
environmental,rsocial and financial costs. The benefits are often
channeled away to outside the Amazon region. FResides this, the

benefits are concentrated, while the costs are distributed among many:



this is the classic formula of the “tragedy of the commons." Under
ihese conditions, destruction continues to be completely rational in
economic terms even if the total cos‘ were much greater than the

benefits..ADn the other hand, some costs are concéntrated, with the

benefits accruing to larger and more influential grodps, as in the

:case of land seized from indigenousvtribes.

Another factor that impedes controling deforestation is that
the benefits are monetary, while many of the costs, being
environmental and human, are more difficult to quantify and translate

in terms of money.

The fac£ that felling‘forest brings immediate profits -— in
-contrast to many of the costs which will only be paid by future
genérétions -—is one ofvthe most fundamental aspects of the problem.
In the hiddle of the economic crisis that Brazil faced in July 1983,
ﬁondOnia, Mato Grosso and Roraima we;é the only federative .uhits
whose monthly income from theuTax on Cirqulation of Merchandise (ICM)
gréw more than inflation. It is probably not a coincidence that the
ICM, which ig considered 'qnerof fhe best indices of economic -
activity, has increased most in areas where deforestation is most
explosive. This encouraging p;cture of immediate profits, however,
should be evaluated taking'into account the heavy costs that follﬁw a
long period of massive deforestation. The use of the discount rate in
eéonomic decision-making in?ﬁres that the future weighs very little

when compared with any’ immediate profits.

The discount rate problem is part of the very structure of



decision~mak?ng that renders inviable many potentially renewable
systems of resource management. The ‘iscount rate —- the speed with
which profits and future costs have their weight diminished in
calculating ﬁhé net present value of ea;h option -='is an inde: that
depends on the igcome that can potentially be earned on money in
alternatzve ;nvestments in other places or other branches of economic
activity. There is nolloglcal connection between the dxscount rate
and the biological rates (such is the rate of growth of a tree in the
forest) that {;mitAthe rate of return from sustaiqed exploitation of
bioclogical resources. FRational use of the Amazon forest woﬁld
generaée‘odly a slow profit;

Growth of the than popul ation in the Amdzon region could also'
frustrate any policy designed to control deforestation. Popul atibn
érAch'is attributed to two causes: reproduction above the mortality
:rate, and the ‘entrance of new migfaﬁts. At the moment, the flow of
new migrants is so strong that 1t greatly surpasses the impact of
.reproductzon, but in the ?Dng term both must reach an equilibrium. The
capacity of.Amazonia to absorb pbpulation in a sustainable manner is
very limited, and the social problems that motivate the rush of
migrants to the region must be solved in the source areas themsel ves.

The expulsion of small agriculturalists by land concentration

both.in the Amazon and in other parts of the country, together with

the existence of a large landless rural population, makes finding a
definitive solution to the problem of deforestation extremely
difficult. The land tenure system in Amazonia, which is based on

deforestation, would have to be modified to make possible the use of



the forest without clearing it. Since th4tradition of legalizing
land claims established by means of deforestation is an importént
factor in allev1at1ng the impact of extreme social inequalities and
the expuls1on of rural population, solutions for these problems would

have to be implemented at the same time.

It is clear that the range of problems that need to be solved
to slow down the racing deforestation in the Amazon is enormous. The
country must face all of these problems if we are to avoid destruction
of the Amazon forest. Current deforesat#tion rates indicate that such
changes would have to be madg without much delay. In the face of such
a daunting array of problems, paralysis is frequent: either accepting
destruction as ipevitable, or cpnsidering as useless any action less
extremevthan a complete restructur1ng of soc:ety. Faralysis, Qhatever
!ts'fationali:ation, i the most certain path to a future w1thout an

Amazon forest.



- MORE DEFDRESTAT]DN IN THE FUTURE
What forces, besides the current ones, could influence Amazonian

deforestation in the future?

Commercial logging, which currently affects a relatively/small
fraction of the_region, could become a substantial source of
disturbance. At.the moment,, world markets for tropical woods are
being supplied principally by deétruction‘of forests in southeast

Asia.

The Asian}tfopical forests are dominated by a single family of
tfees; Dipterocarpaceae, and almost allproduce high—quality lumber.
Due to tﬁeir more homogenedus character, the Asian forests are muéh
more easily used for industrial purp9se5 than is the Amazon forest.

At the curréent pace,»tﬁe Asian tropical forestis will be extinct before
the end of the century, and, according to tropical wood merchants,
Eommerc@al‘volumes of hardwood.coming from Asia could be‘reduced to
insignificant levels by the énd 64 the éufrent decade. This means
that the large lumber businesses, currently much more active in Asia
than in tropical America, are likely to transfer their attention to
Amazonia. Many forests intensively exploifed by these firﬁs are left
in a heavily altered state with little chance of recuperation, even
ﬁithout having been cut down by clearcutting or burning. It is
probable that thi; form of dgstruction will increase substantially in
the Amazon. More advanced methods to take advantage of a larger

number of species to make plywood, paper pulp or other wood products



would also increase the areas reached by cléarcutting.

One other potential cause of destruction on the large scale in
the Amazon forest is‘the making of charcoal. This would be the case,
for example, if the plgns are implemented to collect wood from the
native'forest to supply a stéel industry in.conjunction with the

Programa Grande Caraids

8S announced during the ZF4th Annual
Meeting of SEFC. in Campinas in 1982 by Mr. Nestor Jost, director of

the Carajas interministerial program.

In the future, deforestation due to the population
concentrations associated with mining centers should increase
cnnsidefably. Flans for hydroelectr1c projects also imply the
e11m1nat10n of substantial areas of forest. The hydroelectr1c plans
seem to have given little value to the destroyed forest, as for
example in the case of the Samuel dam in Rond6nia and the Balbina
dam in Amazonas, where the extremely shallow reservoirs will produce
only about a twelfth as many ﬁilowatts per square kilometer of forest
sacrificed than in the Case of the more productive Tucuruf dam in

Fard.
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TABLE 1

Alteration of natural vegetation cover in the Amazon region*

State or

Territory

Amapa
_Para
Roraima
_Maranhao**
Goiés*;
Acre
Rondonia
Mato Grosso

Amazonas

Legal Amazon
ftatal)

Area of the : ‘ ' Percentage deforested of
State or . ' peforested Aréa (sz)* the area of the state or
Territory - ' , territory**

(sz)

- o - G e - D B e e T TS S D R T W W T T P > W - T o - SV S T S A S S e - S S -

Through Through Through Through © Through Through

1975 1978. 1980 1975 1978 1980
1407276 ~ 152.50 17050 - 0.109 0.122, -
1,248,042 8,654.00 22,445.25 33,913.83 9.693 1.798 2.717
230,104 55.00  143.75  -- 0.024 0.062 -
257,451 2,940.75 7,334.00 10,671.06 1.142 2.849 4.145
235,793 3,507.25 10,288.50 11,458.52 1,227 3.600 - 4.007
152,589 1,165.50 2,464.50 4,626.84 0.764. 1.615 3.032
243,044 1,216.50 4,184.50 7,579.27 0.301 1.722 3.118
881,001 10,124.25 28,355.00 53,299.29 1.149 3.213 6.050
1,557,125. 779.50 1,785.75 ~- 0.050 0.114 -
5,005,426 28,595.25 77,171.75 - 0.571 1.542 --
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BIOMASSA E ESTOQUE DE CARBONO DA VEGETACAO "NATURAL" DA AMAZOUNIA LEGAL BRASILEIRA

Vivo Acima do Solo

Tipo de
Vegetagao

Erea Referen

(km2) cia

Fitomassa
seca

dg? Egn%]a Referen-
(ai

cia

Abaixo do Solo

Folhica e Morto Acima do Solo

Carbhb%

Fitomassa

seca
(m tone1a

(G ton 3 das ha~

(b)

1Y~ Referen-.Carbono

{a) . cig

. (G ton.]}

Fitomassa
seca

(b)
dgg Egg$}3 Referen= .Carbono

cia (G ton.)

Floresta
Densa de
Terra
Firme

Floresta
de
Zerrado

Floresta
de
Zncosta

Jutros
Tipos de
“loresta
e Terra
“irme
~ampo
Jmido
terra fir

. dada)

“lorestas

! Znundadas

‘Varzea +
9apo)

‘angues
TOTAL

3.063.000 (c)

'1.290.520 (c)

26.000 (c)
259,000 (c,j?
165.000 (c)

70.000 (c)

1000  (c)
4.874,520

251,7

37,8

198,0

277,5

71,5

158,1

162,5

(d)

(1)

34,69

0,23

3,23

0,53

,s0

0,01

41,39

86,3

25,2

64,8

70,3

31,9

54,2

190,0

{c)

(g,h})

{g,.h)

(f,k)

o

11,90

1,46

0,17

. 0,01

14,68

23,5 (c) (e) 3,239

7,7 {(g,h} 0,450

3,15 (i 0,004

22,2 (e,h) 0,260

6,7 (g,h) 0,050

3,34 (k)  0,0N

102,1 ()

0,005

4,02

Carbono Total- 60,09 € ton.



‘(Table 1, p. 2)

o - 3 . . . +

Source: IBDF, Folha Informativa N¢ 5, 1983.

* See text for explanation of why these values underestimate true-deforestation.

** States:that do not lie completely within the Legal Amazon.
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FIGURE LEGENDS . F.
Fig. 1 -- Defprested areas near Ji-Farana, Rondoni'a, are shown in
LANDSAT satellite images as greer‘and brown patches in the red expanse

that represents tﬁe forest.

ng._2 == The opening of roads like the Transamazon Highway (far left)

‘and the Cuiabd-Forto Velho Highway (above) also leads to erosion due

Al

to the torrential Fains (left).

MFig 1" (Fig. 3): Trepds p} increase in the areas ‘altered"
(defprested) derived from LANDSAT satellite data (see Table 1). In the
states and terrztorzes with data complete through 1980, one can see
rapid growth in RondOnla. Acre and Mato Grosso. The data for 1980
have not yet been released for Amazonas, Roraima and Amapa. The

beginning of the curves is shown as & broken line since LANDSAT data

for 1970 do not exist (see text for details).

[

"Fig. 2", (?ig. 4): Classes of percentages of area defpreated by 1978
mapped in quadrats of pne degree of latxtude by one degree of

longztude. Each €lass is indicated by 'a different color (see Fey at
the left). One can see the concentration of deforestatxon along the

principal h;ghuays.

"Fig. 3" (Fig. S): Classes of annual rates of increase in deforested
‘areas during the 1975-1978 period, mapped in quadrats of_one degree
of latitude by one degree of longitude, with a color code similar to

that for Figure 2, indicated at the left.



( . -

Fig & == The advance of the economic frontier provokes deforestation

by cutting and burning in vast areas of forest.

-

Fig.. 7 =~ The depletion of Asian forests will certainly lead

multinational logging firms to come to Amazonia.

Fig B -— Cattle ranches are implanted through deforestation.
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Fig, 6 (parf 1)
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6 (part 2)
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