Bioenergia e Sustentabilidade:

a perspectiva da industria.
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O que é “seguranca ambiental e climatica”?
Quais os driving forces?

* Aumento lento e gradual da temperatura (ja em andamento)
« Alteragoes no padrao de precipitacao: dificil de medir, dificil de modelar...
e Os chamados “tipping points”: A nao linearidade do sistema climatico

e 0O aumento da frequéncia dos eventos climaticos extremos (secas,
inundagoes, furacoes, etc.)

 Impactos na produtividade agricola e produc¢ao de biocombustiveis
* Importantes links de mudancgas climaticas com perda de biodiversidade

* Links com seguran¢a alimentar




Nosso planeta
em mudanca, nos
compartimentos:

Atmosfera
Criosfera
Biosfera
Geosfera
Hidrosfera

Todos importantes
na questao de
producao energética
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, ‘ Principais agentes do sistema climatico global
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Nosso clima depende das interagoes entre a biosfera e a atmosfera
oot SRR i b N —_—




Human Perturbations of the Global Carbon Cycle

(Global Carbon Project 2010)
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Ciclo de Carbono Global
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IPCC AR5, 2013
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Balanc¢o de energia sob condic¢oes climaticas atuais

solar reflected thermal outgoing
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Para onde vao as emissoes antropogénicas de CO, (média 2002-2011)

8.30.4 PgClyr  90% 43%0.1 PgClyr
b ' 46%

26%
2.5+0.5 PgClyr

1PgC=101gC

Source: Le Quéré et al. 2012; Global Carbon Project 2012



http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.earth-syst-sci-data-discuss.net/5/1107/2012
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http://www.globalcarbonproject.org/carbonbudget/

 Dezindicadores de um mundo em aquecimento
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\ Air Temperature
in the lowest few Km (troposphere)

. ‘ﬁ Marine Air Temperature
! !Sea Surface Temperature

TODOS os indicadores
estao variando de
acordo com o esperado

ﬁOcean Heat Content

IPCC AR5, 2013
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Observed globally averaged combined land and ocean
(@) surface temperature anomaly1850-2012
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Brasil: Brkeley Earth Surface Temperature

Brazil

= 10-year moving average with 95% uncertainty range ‘
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Precipitation anomaly (mm yr')
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b) Amazon basin precipitation

Is the Amazonian
hydrological cycle
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(a) Cold Nights
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Human
health
effects

Human Activity (EPPA)

National and/or Regional Economic
Development, Emissions, Land Use

Trace gas CO,,CH,,
“ﬂ‘,‘j}‘” fluxes CO, N0,
SHEE), (Co,, CH,, oy e

demand Nzof and :g" g'?é‘;
policy 3! !

HFCs, PFCs
constraints ’ :
"= N sF,, vOCs,

BC, etc.

Agriculture,
forestry,
bio-energy,
ecosystem
productivity

Examples of
Model Outputs

GDP growth,
energy use,
policy costs,
agriculture and
health impacts...

Hydrology/
water

resources

EARTH SYSTEM

Atmosphere: Urban:
2-Dimensional Chemical Air Pollution
& Dynamical Processes Processes

Foreing == — &

COUPLED OCEAN,
ATMOSPHERE AND LAND

Global mean
and latitudinal
temperature and

precipitation,
sea level rise...

Ocean: Land:
2- or 3-Dimensional Water & Energy Budgets Permafrost area,
Dynamics, Biological, [CLM] vegetative and
Volcanic Chemical, and Ice Processes Biogeochemical Processes soil carbon, Trace
Forcing [MITgem) [TEM & NEM] gas emissions from

ecosystems...
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RCP 2.6 RCP 8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)




na precipitacao
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Mean changes in total cloud area fraction

Multi model mean changes in total cloud area fraction . Changes are given as annual means
for the SRES A1B scenario for the period 2080 to 2099 relative to 1980 to 1999.



Extreme summer heat anomalies now cover

This is based on observations, not models.

Shifting Distribution of Summer Temperature Anomalies
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Increase nts 1950-2000

» Floods Number of events
Data plotted by decade
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Dias Frio
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Some exEreme unusua| even!s aurmg QUU,-ZUIU- gOUE" Kmerica

Drought Solimdes river Drought S. Venezuela (2009)

(2010)

Rainfall Alagoas
(2010)

Storm Agatha Central America

(2010)

Floods Colombia
(2008)

Cold Wave Bolivia
(2010)

Rainfalls/Landslides Andes
Central Peru (2009)

Intense rainfalls
S.Brazil/Uruguai (2009)

Rainfalls/Landslides Ilha Grande

"‘ 3

Rainfall Vale do Itajai (2008) 3
Heat Wave Santos (2010)
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Future climate scenarios in South America by 2100 E:/Iﬁrengo <Iet2 3I122012,
oueta

Future climate
change scanrios
by 2100 as
derived from the
Eta 40 km
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Decade % change in summer Change in annual r Change in Y Hi Afincaition B
(30-year mean (DJF) rainfall relative to o . annual mean ::sgz nlin
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America Latina: 80% popula¢ao urbana em 20




€T/t
AN
LT/01
0T/60
60/80
80/L0
L0/90
90/50
S0/¥0
¥0/€0
€0/c0
c0/10
10/00
00/66
66/36
86/.6
L6/96
96/96
G6/v6
¥76/¢6
€6/C6
C6/16
16/06
06/68
63/88
x88/L.

35000
30000
25000
20000
15000
10000

5000

Desmatamento na Amazonia 1977-2013 em km? por ano

(oue Jod zwy) oluswerewssaq




069-2099 vs. 1980-2010
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