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Fluxos de 4gua na Amazonia

Descricdo

Volume de agua
(trilhGes de m3/ano)®@

Comparacao
com a vazao do
rio Amazonas
(%)®)

Transporte do Oceano Atlantico 101 152%
para dentro da regido pelos ventos

alisios

Vazao média do rio Amazonas na foz | 6,6 100%
Precipitacéo na bacia hidrografica 15,05 228%
do rio Amazonas

Evapotranspiracao 8,43 128%
Vapor d’agua transportado por 341 52%

ventos para outras regioes

(a) Valores da revisédo de Salati (2001), exceto o ultimo item.
(b) Porcentagem em comparacdo com a vazdo média na foz.




Reanalises NCEP/NCAR
Ano 2000

202 mil toneladas
de vapor de agua
por segundo em
-184 uma area de
aproximadamente
6 milhdes de
280 quildmetros
240 guadrados

200

- 184

30

1E0

120 EC]UiV&'Gm a

0 aproximadamente
1 metro de agua
liquida no ano

Unidade: 10 kg/s

Correia, 2005 Dominio: (76,2W — 47,6W; 13,2S — 5,5N)



Fonte: http://ar.geocities.com/lapaginaderionegroy n/temas/salltgj.htm









e Circulacao atmosferica



Arraut et al., 2011. Journal of Climate
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Humans are changing the climate

It is extremely likely that we are the dominant cause of warming
since the mid-20th century

Year
Globally averaged combined land and ocean surface temperatures |

AR5 WGI SPM

IPCC AR5 Synthesis Report



Stocker, T.F. & 66 outros. 2013. Technical summary. p. 31-115 In: Stocker, T.F., Qin,
D., Plattner, G.-K., Tignor, M., Allen, S.K., Boschung, J., Nauels, A., Yu Xia, Bex, V &
Midgley, P.M. (Eds.). Climate Change 2013: The Physical Science Basis. Working
Group | Contribution to the IPCC Fifth Assessment Report. Cambridge University
Press, Cambridge, UK. http://www.ipcc.ch/report/ar5/wgl/



http://www.ipcc.ch/report/ar5/wg1/

Goldilocks and the three bears



Stocker, T.F. & 66 outros. 2013. Technical summary. p. 31-115 In: Stocker, T.F., Qin,
D., Plattner, G.-K., Tignor, M., Allen, S.K., Boschung, J., Nauels, A., Yu Xia, Bex, V &
Midgley, P.M. (Eds.). Climate Change 2013: The Physical Science Basis. Working
Group | Contribution to the IPCC Fifth Assessment Report. Cambridge University
Press, Cambridge, UK. http://www.ipcc.ch/report/ar5/wgl/



http://www.ipcc.ch/report/ar5/wg1/




Atlas of Global and Regional Climate Projections

Temperature change Amazon June-August

12 | | 1o Tomporature change RCP4.5 In 2081-2100: June-August
RCP2E 25%
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1900 1950 2000 2050 2100 2081-2100 mean

IPCC RCP8.5 Scenario: 2100 mean global temperature is “ikely”
(66% probability) to increase by 4.8°C over the 1996-2005 mean.

In Amazonia, year 2100 temperatures in the June-August period would be 6-
8°C over the 1996-2005 mean.

(IPCC. 2013; AR-5, WG-I, p. 1343)



Trump says US will abandon global climate accord



“O efeito estufa é a maior falacia cientifica que
existe na historia”

[entrevista de 02/05/12 com Ricardo Augusto Felicio].
http://globotv.globo.com/rede-globo/programa-do-jo/v/o-aguecimento-global-e-
uma-mentira-e-o-que-afirma-o-climatologista-ricardo-augusto/1930554/



PHILIP FEARNSIDE

Os céticos de clima no
Brasil 1: colaboracao da
midia

Amazobnia Real
16/03/2015 17:29

http://amazoniareal.com.br/tag/philip-m-fearnside/







Observatorio do Clima, 13 de marco de 2015.
http://observatoriodoclima.eco.br/presidencia-demite-lideres-de-estudo-sobre-clima-a-
nove-meses-da-cop-de-paris#sthash.p16gIPBM.dpuf



http://observatoriodoclima.eco.br/presidencia-demite-lideres-de-estudo-sobre-clima-a-nove-meses-da-cop-de-parissthash.p16qIPBM.dpuf
http://observatoriodoclima.eco.br/presidencia-demite-lideres-de-estudo-sobre-clima-a-nove-meses-da-cop-de-parissthash.p16qIPBM.dpuf




http://www.observatoriodoclima.eco.br/pais-podera-viver-drama-climatico-em-
2040



Latif, M.; Semenov, V.A. & Park, W. 2015.
Super El NIinos In
response to global
warming in a climate
model. Climatic Change 132(4):
489-500. coi 101007/510584-0151439-6
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IPCC. 2013a. Summary for Policymakers. In: Climate Change 2013: The Physical
Science Basis. pp. 3-29. https://www.ipcc.ch/pdf/assessment-
report/ar5/wal/WG1AR5 SPM FINAL.pdf



Changes in vegetation biomass
between the present day and the 2080s

-8-5-3-11 3 5 8 -8-5-3-1 1 3 5 8
kgC/m? kgC/m?

[Hadley Centre, 2000]



Céandido et al., 2007



IPCC AR4 WG2 2007. Chapter 3
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Amazon Rainfall Trend {{mm/doy) Century}
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Cox et al. 2004



Anomalia de Temperatura do Superficie do Mar
Dezembro de 199

Calsius
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Photo by R.l. Barbosa



Cox et al. 2004



Betts et al. 2004 Theoretical and Applied Climatology



Huntingford et al. 2004 Theoretical and Applied Climatology



Foley et al. 2007 Frontiers in Ecology and the Environment



- GEOPHYSICAL RESEARCH LETTERS, VOL. 34, L1174, dod: 100 1292007 GLAGE1 2, X7
Ful
Article

Regional climate change over eastern Amazonia caused by pasture and
sovbean cropland expansion

Gilvan Sampaio,’ Cados Nobre,' Marcos Heil Costa,” Prakki Satvamurty,’
Britaldo Silveira Soares-Filho,” and Manoel Canloso’

Recaved 7 Moy 2007; revised 7 Augast 2007, accepted 9 Aaguast 2007 ; pubbshed 13 September 20KI7.
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~ Forcing

IPCC, 2007 AR4 WG1 Ch. 10 p. 775



Fearnside, 1997 Revista Brasileira de Biologia



Fearnside, 1997 Revista Brasileira de Biologia



Fatores limitantes para o
desenvolvimento da agropecuaria
na Amazonia brasileira.

Fearnside, P.M. 1997. Limiting factors for development of
agriculture and ranching in Brazilian Amazonia. Revista Brasileira

de Biologia 57(4): 531-549.



Cox et al. 2004 Theoretical and Applied Climatology






Length of dry season

Legend:

Number of dry months
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Derived from the New et al 2001 dataset



Impact of El Nino

Legend:
Multivariate ENSO index
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Malhi and Wright 2004 Spatial patterns and recent trends in the climate of tropical forest
regions. Philosophical Transactions of the Royal Society




Lewis, S. L., Brando, P. M., Phillips, O. L., Van Der Heijden, G. M. F., & Nepstad,
D. 2011. The 2010 Amazon drought. Science, 331: 554. http://doi.org/10.1126/
science.1200807



Seca de 2005

Fotos Greenpeace



Fotos Greenpeace






Zona intertropical de convergéncia




namre Vol 453|8 May 2008 |dei:10.1038/nature0 6960

LETTERS

Increasing risk of Amazonian drought due to
decreasing aerosol pollution

Peter M.Cox'*, Phil P. Harris®, Chris HuntingfordS, Richard A. Betts?, Matthew Collins?®, Chris D. Jones?, TimE. Jupp',
José A. Marengo* & Carlos A. Nobre*















The Role of Aerosols in the

Evolution of Tropical North Atlantic
Ocean Temperature Anomalies

Amato T. Evan,>“* Daniel ]. Vimont,* Andrew K. Heidinger,” James P. Kossin,"® Ralf Bennartz®

& MAY 2009 WVOL 324 SCIENCE



Fig. 4 Map of linear trends in observed SST (A) and the residual SST (B)

A.T. Evan et al.,, Science 324, 778 -781 (2009)

Published by AAAS



A. T. Evan et al., Science 324, 778 -781 (2009)



JOURNAL OF CLIMATE 15 JANUARY 2013 DOIl: 10.1175/JCLI-D-11-00366.1

LETTER

Sensitivity of tropical carbon to climate change
constrained by carbon dioxide variability

Peter M. C{)x', David Pearsonz, Ben B. B{)othz, Pierre Fried]jngstein', Chris HLmtingf{:-rd'J’, Chris D. Jones® & Catherine M. Luke'

doi:10.1038/nature11882




Good et al., 2013, p. 496.



DOI: 10.1038/NCLIMATE1633



http://www.nature.com/doifinder/10.1038/nclimate1633

Soill moisture

Changes by 2099: Means of 14 models in CIMP5
ensemble

Dai, 2012



Lianas, CO, e a
mortalidade da floresta
amazonica

Fearnside, P.M. 2013. Vines, CO, and
Amazon forest dieback. Nature [online comment]

http://www.nature.com/nature/journal/vaop/ncurrent/full/nature11882.html



Foto: P.M. Fearnside. Buriticupu, Maranhao
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Laurance, W.F,, A.S. Andrade, A. Magrach, J.L.C. Camargo, J.J. Valsko, M.
Campbell, P.M. Fearnside, W. Edwards, T.E. Lovejoy & S.G. Laurance. 2014.

Long-term changes in liana abundance and forest dynamics in undisturbed
Amazonian forests. Ecology 95(6): 1604-1611. doi: 10.1890/13-1571.1



Laurance, W.F.; A.S. Andrade, A. Magrach, J.L.C. Camargo, M. Campbell, P.M. Fearnside,
W. Edwards, J.J. Valsko, T.E. Lovejoy & S.G. Laurance. 2014. Apparent environmental
synergism drives the dynamics of Amazonian forest fragments. Ecology 95(11): 3018-3026.

doi: 10.1890/14-0330.1






_nologia FACE (Free-Air CO, Enrichment)

CO, é lancado no ar de uma pequena porcéo da floresta em uma
concentracdo 50% acima da atual encontrada na atmosfera.

O sistema de torres é aberto para

nao alterar o microclima local. pspersiode co,  Diregio do vento
Portanto a quantidade Clentistas
de CO, utilizada e
, , das arvores
e suscetivel ao vento.
Concentracao-alvo: Aspersio
de CO,

+200 ppmv

Crescimento

de raizes e ¢ — 30m

dgua no solo

Tubo toroidal

Esse tipo de experimento nunca foi feito antes em uma floresta tropical!

© Nature Publishing Group






Arvore morta e invasio de bambus como resultado dos
incéndios no Acre durante a seca de 2005, fenomeno
climatico cujo aumento acentuado da frequéncia é previsto
para as proximas décadas devido ao aquecimento global,
caso as emissoes continuem sem limitacoes.



Incéndios florestais no sudoeste da
Amazodnia brasileira: estimativas de

area e potenciais emissoes de
carbono.

Vasconcelos, S.S., P.M. Fearnside, P.M.L.A. Graca, E.M. Nogueira, L.C. de
Oliveira & E.O. Figueiredo. 2013. Forest fires in southwestern Brazilian
Amazonia: Estimates of area and potential carbon emissions. Forest
Ecology and Management 291: 199-208.
https://doi.org/10.1016/j.foreco.2012.11.044
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Localizacao das Parcelas na area do PDBFF






Damage and mortality of trees (%/yr)

Taxa de danos (%/ano)
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Nascimento and Laurance, 2004 Ecol. Appl.;






Experimentos de exclusao de chuvas — simulando el nifios de longa
duracao — Projetos LBA/ESECAFLOR e LBA/SECA FLORESTA

Painéis Suportes

Calhas Drenos
Reducao de
50-60% da

precipitacao



- GEOPHYSICAL RESEARCH LETTERS, VOL. 34, LOANE, do: 10 129 2007GLO2GSSS . X7
Ful
Article

Climate change consequences on the biome distribution in tropical
South America

Luis F. Salazar,’ Carlos A. Nobre," and Marcos D, Ovama®
Recaved 15 Febmoary 307, revisad 28 March 2007, accented 9 Apnl 2007, published 12 Moy 2007,






. Area onde a floresta
permanecera

. Areadeincertezado
estudo (nao é possivel
prever o0 que vai ocorrer)

. Regido onde a floresta
dara lugar a savana

| Areaonde asavana
permanecera

i " Area onde havera
expansao da floresta (a0
sul do Brasil)




Fotos: H. Barros

Aspecto de “Florestas degradadas em transformacao” em diferentes
estagios de transformacao.



Visualizacao das florestas inventariadas: (a) floresta nao afetada pelo fogo, (b)
floresta queimada em 2005, (c) floresta queimada em 2010 e (d) floresta
gueimada em 2005 e 2010. Fotos: Sonaira S. da Silva, 2016 e 2017.



Foto |. Vale
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Nogueira: E.M., Yanai, A.M.; Fonseca, F.O.R.; Fearnside, P.M. 2015.
Carbon stock loss from deforestation through 2013 in Brazilian
Amazonia. Global Change Biology 21: 1271-1292.

doi: 10.1111/gch.12798



Estoques de Carbono na Panamazonia em 2013

PgC

Vegetacao

Amazonia Legal brasileira 58,6 2

Restante da Panamazbénia ~20 P
Solos

0-20 cm 33,8°¢

20-100 cm 59,1°¢

100-800 cm 251,1°¢

a) Nogueira et al., 2015
b) Considerando biomassa por hectare do Brasil.
c)Baseado em Quesada et al. (2011, p. 1418).



Brienen et al. 2015. Nature



Hare and Meinshausen {2006)



Curso para técnicos do Acre, Pando, Madre de
Dios, 18fevll, Cobija, Pando. Foto: J. Messias
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