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Projecédo sinusoidal, meridiano central (-54 graus) escala 1:30.000.000

Nesta projecdo a area das feicOes é preservada
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Mecanismos de Precipitagcao na Amazonia
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Xxemplio ae Adaptacao ecologica.
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x x Até 2006, area desmatada total (corte raso) foi
1 2 650,000 km? na Amazonia Brasileira (17%o)

Resiliéncia Perturbacdes Estocasticas Perturbacgdes Graduais
afetam a Resiliéncia
(e.g., desmatamento,
fogo
Fragmentacao,
aquecimento global,
etc.)

As cvariabilidade climatica (secas severas)
desempenha um papel chage em ligar as
mudancas climaticas, fatores edaficos e
humanos?
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Evergreen Broadleaf Treea

Pasture or Soybean

Broadlsaf Daciducus Trasa

Deciduaous and Evergreen Trees

Evergreen Mesdlslzaf Tressz

Deciduous Meedleleaf Trees

Ground Cover with Trees and Shrubs
Croumndeovar Only

Broadleaf Shrubs with Perennial Ground GCover
Broodleaf Zhruba with Bare Scil
Groundcover with Owarf Trees and Shrubs
Bara Sail

Agriculture or C2 Grassland

Parpatual lca

Sampaio et al., 2007



Precipitacao — Amazonia
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Sampaio et al., 2007




Amazonia- PASTURE
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Estacao do Ano Pastagem Soja
JJA -27,5% -3,.8%
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The reduction in precipitation is larger during the dry season, and is
more evident when the deforested area is larger than 40% !

Sampaio et al., 2007







1l — EXTREMOS CLIMATICOS
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Climate conditions for tropical
savannas (Nix 1983)
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(A) Observed drought frequency (% years); (B) distribution of savanna, transitional vegetation, and
forest across the legal Brazilian Amazon; (C) Land area (1000 km2) of vegetation types for pixels
with given drought frequency (%), forest land area is multiplied by 0.1 for scaling; (D) percent

attainment of the Nix [1983] criteria for savanna vegetation in the last 100 years.
Source: Hutyara et al, 2005
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Anomalia de Precipitacao
Dez-Jan-Fev-Mar de 1951/52 a 2004/05
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Foto 16 : Barco encalhado na areia a leste de Barreirinha,
perto da fronteira do Para.

Fonte: Greenpeace/Daniel Beltra



Estamos assistindo a mais extremos

hidroldgicos?
“A Seca da Amazoéonia em 2005 considerada uma das mais severas em

100 anos”




IV — AQUECIMENTO GLOBAL




decorréencia do Aguecimento
Global?



ECOSSISTEMAS NATURAIS

 Em meados do século, projeta-se que aumentos de
temperatura e consequentes diminui¢coes da agua
do solo Irdo levar a uma gradual substituicao da
floresta tropical por savana na Amazonia Oriental.

e A vegetacdo semi-arida tendera a ser substituida
nor vegetacao de zonas aridas.

e Ha um risco de perda significativa de
piodiversidade atraves da extincao de especies em
muitas areas tropicais da America Latina. ** D
[13.4]

IPCC 2007 WG I



O impacto das mudancas climaticas globais na

biodiversidade da Amazonia
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43% of 69 species of Angiosperms
become non-viable by 2095!

Source: Miles et al. 2004.




A RESPOSTA BIOFISICA A MUDANCA CLIMATICA DEPENDE DA
DISPERSAO E MIGRACAO

| Palar desert
Dasart
Turdra
Dpen shrubiland
Donss shrubiand
Grassland/s1eppe
| Savanna
Mizad fomest
Boresl deciduous
Buoesal ayergreen
Temperate Broadleal declduoies

Distribuicao potencial
de biomas com clima
controle (Pré-industrial)

Tamperate neadalaad svergneen
Temperate brondlesaf evengreen
Teopical deciducas
Tropical everdrecn

Distribuicao da vegetacdo em
resposta a mudanca climatica
(Cenario A1F1, modelo: HADCM3)

SUPOSICAO MAX: Se as condicdes
climaticas sao favoraveis, a vegetacao
pode-se alocar ou expandir para
gualquer lugar.

Higgins and Harte, 2006
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Cenarios de Mudancas Climaticas para a Amazonia
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- Resultados de 15 Modelos Acoplados

- Oceano-Atmosfera para os cenarios SRES
— A2 e B1 de emissOes de gases de efeito
estufa, preparados para o IPCC/ARA4.

2020-29

Models: BCCR-BCM2.0, CCSM3, CGCM3.1(T47),
CNRM-CM3, CSIRO-MK3, ECHAMS5, GFDL-CM2,
GFDL-CM2.1, GISS-ER, INM-CM3, IPSL-CM4,
MIROC3.2 (MEDRES), MRI-CGCM2.3.2,
UKMO-HADCM3, ECHO-G




Consequéncia das Mudancas Climaticas na Redistribuicéo de

Vegetacéo na America do Sul

Potential Natural Vegetation

o W W W

ECHAMS

Il 1. Tropical Forest
[ 2. Temperate Forest
[ 6. savanna

7. Grasslands
o ww s I8, Caolinga
eSO HUEDRES) B 9. semi-desert

i Il 10. Tundra

I 11. Desert

Projected distribution of natural biomes in South America for 2090-2099 from 15
AOGCMs for the A2 emissions scenarios, calculated by using CPTEC-INPE PVM.

Salazar et al., 2007



Consequéncia das Mudancas Climaticas na Redistribuicéo de
Vegetacéo na America do Sul

C UTUIe Ol'10 0 0 C
tropical forest and the savanna
in relation with the current
potential vegetation. The figure
also shows the grid points
where a consensus amongst
the models of the future
condition of the tropical forest
was not found. for the periods
(@) 2020-2029, (b) 2050-2059
and (c) 2090-2099 for B1 GHG
emissions scenario and (d), (e)
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. Tropical Forest to Savanna Salazar et al., 2007 Geoph. Res. Letters
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Salazar et al., 2007 GRL (accepted)



Conclusoes
O futuro da vegetacao da Amazonia em resposta ao

desmatamento e as mudancas climaticas

O desmatamento, o aquecimento global, o aumento da incidéncia de
incéndios florestais e secas mais intensas ou mais frequentes irao reduzir
a resiliéncia da floresta tropical.

« O efeito sinérgico de todos estes fatores poderda desencadear um
acelerado processo de “savanizacao” do centro-leste da Amazonia.

O impacto deste efeito ndo sera homogéneo na vasta Bacia Amazonica.
No oeste e noroeste, as mudancas climaticas exercerdo menor influéncia
e a biodiversidade estard menos ameacada.

» A politica de conservacao deve levar em conta as mudancas climaticas
sob risco de se tornar inefetiva no futuro.






CPTEC-INPE PVM 2

Vegetation distribution under
different CO, concentration scenarios
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pot veg
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W3 Mixed Forest .
@7 Grassland 011 Desert Lapola, 2007 MSc Thesis at INPE



Projected distribution of natural biomes in South America for 2090-2099 from 14 AOGCMs

for the A2 emissions scenarlos calculated by the CPTEC-INPE PVM with Carbon Cycle
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The ethical dimensions of Global
Environmental Change

brunt of Global Environmental Change are those
who have contributed least to it

Historical contributions to CO, emissions:

Europe 30%
USA 28%
China 8%

Amazonia 1% -1.5%



CPTEC PVM 2

Vegetation distribution under
different annual mean temperature scenarios

Current
pot veg
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W1 Tropical Ombrophyllous B4 Boreal Forest B8 Caatinga 013 Tropical Seasonal
Farest Forest
@5 Larch WS Semi—desert
W2 Temperate Forest W20 Ice
06 Savanng 010 Tundra

B3 Mixed Forest
07 Grassland 011 Desert Lapola et al., 2007



CPTEC PVM 2

Vegetation distribution under

— different annual mean precipitation scenarios
pot veg (mm/day)
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B3 Mixed Forest
07 Grassland 011 Desert Lapola et al., 2007



Results o

Two Biome-Climate Equilibrium States found for

Current potential vegetation

TR R Forest

South America
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f CPTEC-DBM Initial Conditions : desert

Rainfall
anomalies

Source: Oyama and Nobre, 2003



Is an equitable and sustainable
‘ecological footprint’ achievable?
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Per Capita Carbon Dioxide Emissions (1990-2003)

Average per capita
Global CO, emissions:
1980 - 0.93tC

1999 - 1.04tC

CDIAC, 2006




Futuro dos Biomas Amazonicos?

[ floresta [[]savana I caatinga [Jcampos [] deserto

“Savanizacdo” da Amazonia: um estado de equilibrio na relacao
bioma-clima?

fontes: Oyama and Nobre, 2003 e Salazar, Oyama and Nobre, 2007
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