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Abstract Resumo
O futuro da floresta amazônica é uma grande preo-
cupação mundial. Prevê-se que o desmatamento cres-
cente e o impacto das alterações climáticas, de forma 
rápida, reduzirá drasticamente a extensão da área flo-
restal e a sua densidade. Alguns autores têm sugerido 
a possibilidade de uma “savanização” catastrófica or 
“morte gradual” (die-back) da floresta, em um tempo 
relativamente curto, devido ao aquecimento global 
e desmatamento “combinado”. Esta “morte gradu-
al” (die-back), por sua vez, contribuiria para a acele-
ração do aquecimento global. A Amazônia também 
está envolvida em debates sobre energia, incluindo as 
preocupações de que o desmatamento contribui para 
as emissões de CO, e que a expansão da produção 
de biocombustíveis e exploração de gás de petróleo e 
extração, podem ameaçar ainda mais a floresta. Este 
trabalho, que decorre essencialmente das projeções 
climáticas do último relatório () do Painel Inter-
governamental sobre Mudanças Climáticas (IPCC), 
bem como outros dados e resultados científicos sobre 
as perspectivas do clima global e regional, examina as 
evidências sobre as tendências do desmatamento e so-



1. Introduction



bre o impacto esperado da mudança climática sobre 
a Amazônia. Conclui-se que as taxas de desmatamen-
to são muito menores do que se pensava com uma 
diminuição rápida, que o desmatamento está concen-
trado, principalmente ao longo das fronteiras da bacia 
fora do núcleo da vasta floresta tropical e que, mesmo 
na ausência das tendências observadas em declínio no 
desmatamento, previsões catastróficas da Amazônia, 
como uma rápida “morte gradual” (die-back), tam-
bém não têm base científica, especialmente quando a 
previsão é para ocorrer em algumas décadas ou den-
tro deste século.
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Location of hotspot areas Mean annual gross defor-
estation rates
0.8–1.5%

4.4%

3.2%

1.4–2.7%

Pará 0.9–2.4%

~1.5%

0.5–1.0%

Source: Achard et al a:; b:.
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Table . 

1977-88 1989 1990 1991 1992 1993a 1994a 1995 1996 1997 1998
620 540 550 380 400 482 482 1208 433 358 536

1510 1180 520 980 799 370 370 2114 1023 589 670

60 130 250 410 36 0 0 9 0 18 30

2450 1420 1100 670 1135 372 372 1745 1061 409 1012

5140 5960 4020 2840 4674 6220 6220 10391 6543 5271 6466

Pará 6990 5750 4890 3780 3787 4284 4284 7845 6135 4139 5829

2340 1430 1670 1110 2265 2595 2595 4730 2432 1986 2041

290 630 150 420 281 240 240 220 214 184 223

1650 730 580 440 409 333 333 797 320 273 576

21050 17770 13730 11030 13786 14896 14896 29059 18161 13227 17383

  1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
441 547 419 883 1078 728 592 398 184 222 167

720 612 634 885 1558 1232 775 788 610 479 405

0 0 7 0 25 46 33 30 39 0 70

1230 1065 958 1014 993 755 922 651 613 1085 828

6963 6369 7703 7892 10405 11814 7145 4333 2678 3259 1049

Pará 5111 6671 5237 7324 6996 8521 5731 5505 5425 5180 4281

2358 2465 2673 3099 3597 3858 3244 2049 1611 1061 482

220 253 345 84 439 311 133 231 309 570 121

216 244 189 212 156 158 271 124 63 112 56

17259 18226 18165 21394 25247 27423 18846 14109 11532 11968 7464

Source: Inpe () and http://www.obt.inpe.br/prodes/index.html. Results retrieved  June .



Table . 

1977-88 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
2.9% 3.0% 4.0% 3.4% 2.9% 3.2% 3.2% 4.2% 2.4% 2.7% 3.1%

7.2% 6.6% 3.8% 8.9% 5.8% 2.5% 2.5% 7.3% 5.6% 4.5% 3.9%

0.3% 0.7% 1.8% 3.7% 0.3% 0.0% 0.0% 0.0% 0.0% 0.1% 0.2%

11.6% 8.0% 8.0% 6.1% 8.2% 2.5% 2.5% 6.0% 5.8% 3.1% 5.8%

24.4% 33.5% 29.3% 25.7% 33.9% 41.8% 41.8% 35.8% 36.0% 39.9% 37.2%

Pará 33.2% 32.4% 35.6% 34.3% 27.5% 28.8% 28.8% 27.0% 33.8% 31.3% 33.5%

11.1% 8.0% 12.2% 10.1% 16.4% 17.4% 17.4% 16.3% 13.4% 15.0% 11.7%

1.4% 3.5% 1.1% 3.8% 2.0% 1.6% 1.6% 0.8% 1.2% 1.4% 1.3%

7.8% 4.1% 4.2% 4.0% 3.0% 2.2% 2.2% 2.7% 1.8% 2.1% 3.3%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

  1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
2.6% 3.0% 2.3% 4.1% 4.3% 2.7% 3.1% 2.8% 1.6% 1.9% 2.2%

4.2% 3.4% 3.5% 4.1% 6.2% 4.5% 4.1% 5.6% 5.3% 4.0% 5.4%

0.0% 0.0% 0.0% 0.0% 0.1% 0.2% 0.2% 0.2% 0.3% 0.0% 0.9%

7.1% 5.8% 5.3% 4.7% 3.9% 2.8% 4.9% 4.6% 5.3% 9.1% 11.1%

40.3% 34.9% 42.4% 36.9% 41.2% 43.1% 37.9% 30.7% 23.2% 27.2% 14.0%

Pará 29.6% 36.6% 28.8% 34.2% 27.7% 31.1% 30.4% 39.0% 47.0% 43.3% 57.3%

13.7% 13.5% 14.7% 14.5% 14.2% 14.1% 17.2% 14.5% 14.0% 8.9% 6.5%

1.3% 1.4% 1.9% 0.4% 1.7% 1.1% 0.7% 1.6% 2.7% 4.8% 1.6%

1.3% 1.3% 1.0% 1.0% 0.6% 0.6% 1.4% 0.9% 0.5% 0.9% 0.7%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Source. Inpe, http://www.obt.inpe.br/prodes/index.html. Calculated from previous table. 
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3. Drivers of deforestation
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Figure . 
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Figure . 
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Figure . 

Based on FAOSTAT, www.faostat.fao.org. 
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4. The Amazon forest and climate change
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trends between them jumps

 et al 



increased mois ture
increased 

et al 

et al  et al 

et al 

no dry season



Source: Figure TS in Solomon et al. b:. http://www.ipcc.ch/graphics/ar-wg/jpg/ts.jpg. 
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5. The Amazon forest dieback hypothesis

 
et al  et al et al et al 

 et al

et al
de-

creased

et al 



not increase in mortality rates
et al 

net

et al 

 et al

before the year 

 et al

Eastern 

et al 

some late-cen-

tury

mostly in the eastern end of the ba sin

Most coupled climate–vegetation models, however, 

do not predict this dieback



et al

et al 

et al 

possible hypothetical
purely theore tical

hypo thetically un known 
pos sibly un known

supposed

et al

et al presumed



et al 

et al 

 et al  et al 
seve ral cen tu ries mil lennia

a couple of cen tu ries to millennia

which can either be much fas ter than the forcing, or sig-

nifi cant ly slower

For the long-term evolu tion of a cli ma te variable one must dis-

tinguish be tween reversible and irrever sible chan ges  et al



 et al 

 

counter-ten den cies are at work
easy so lu tions are at hand  et al

 et al forced

 et al

Amazon region  

 et al

 et al 

Adaptation

et al 



 et al  

 et al et al 
de-

crease
the most extreme

a majo rity pre dicting more

small efforts may change this scenario

 et al 
zero within  years

 et al  et al

et al

et al 
st



et al 

et al 

ibidem

et al 

plus 

 et al  

et al



if 
if

et al

6. Tipping points 
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7. El Niño connection

 et al  et al prior



et al 

be cause of a more per sis tent El Niño state 
 et al

ibi dem

sea surface temperatures

 et al



amplitude decreases 

. 

fre quen cy does not appear to be strongly in fluenced by in-

creased CO

et al 

st

 et al 

there is no con-

sis tent trend in their transient response and only a small collec tive probability of a shift 

toward more per  sistent or fre quent El Niño conditions  et al

 

 et al
am plitude

 More am plitude
more 

variability
less lower 

Clim Dyn 



refuting

 et al

su g gest the likelihood

there is consider able spread of El Niño beha viour 

among the models

could not be as sessed. There are no clear indi ca  tions of an El 

Niño fre quen cy change with increased GHG

 et al 

in dicates current limita tions in our abi lity to model this clim ate phenomenon and anti ci-

pa te changes in its char acteristics

 et al

continued 

no matter

there is no consis tent in di cation at this time of discernible chan ges in am pli  tude or frequen-

cy for the st cen tury  et al

et al



st

 et al 

 et al

 et al 

may be in ter pre ted

ibidem, 

et al 

et al
et al 

current cli ma te models do not predict a per sistent El Niño even after 
for cing CO con cen trations one order of magnitude above cur rent values
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8. Summing up
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