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Global Carbon Budget 2017

Jim Hansen NASA GISS, 2017
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Source: IPCC 2018 Special Report on Global Warming of 1.5°C

Average Temperature in Brazil 

http://berkeleyearth.org/

1.6 C
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base period: 1981–2010.
Source 2016: State of the Climate in 2015, Bull. Amer. Meteor. Soc., 97 (8), 2016.

Emissões observadas e cenários futuros
As emissões estão a caminho de um aumento de 3.2–5.4ºC acima de valores pré-industriais

Forte e contínua mitigação são necessários para a meta de 2ºC
Source: Fuss et al 2014
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(IPCC 2013)

Expected increase in 
temperatures - Brazil

INPE, (RCP 8.5)

2071-2099

Mudanças na chuva 
(%) em 2071-2100 
relativo a 1961-90.

Amazonia e 
Nordeste do Brasil
 deficiência de 
chuvas

Sudeste da America 
do Sul aumento
nas chuvas

Changes in Precipitation
expected for 2071-2100
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Evidences for rapid climate changes
Aumento de temperatura global

Aquecimento dos oceanos Encolhimento de lençóis de gelo

Recuo de geleiras Cobertura de neve diminuindo Elevação do nível do mar

Gelo do Oceano Ártico em 
declínio

Eventos extremos Acidificação dos oceanos
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UNEP GEO-6 2019
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World Economic Forum: Global Risks 2016

A mudança climática 
tem maior risco para a 
produtividade agrícola 

dos países tropicais
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Fonte: Urban M.C-Nature, 2015

Os maiores riscos: América do Sul, Austrália (14 a 23%)

Faster immediate CO2 emission 
reductions limit cumulative CO2 
emissions shown in panel (c).

Maximum temperature rise is determined by 
cumulative net CO2 emissions and net non-CO2 
radiative forcing due to methane, nitrous oxide, 
aerosols and other anthropogenic forcing agents.

Source: IPCC Special Report on Global Warming of 1.5°C
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Faster immediate CO2 emission 
reductions (-5% per year, at 2020)

Maximum temperature rise is 
determined by cumulative net 
CO2 emissions and net non-
CO2 radiative forcing due to 
methane, nitrous oxide, 
aerosols and other 
anthropogenic forcing agents.

Source: IPCC Special Report on Global Warming of 1.5°C

CDR - Carbon Dioxide Removal
BECCS  - Bioenergy with Carbon Capture and Storage

AFOLU - Agriculture, Forestry and Other Land Use

Source: IPCC Special Report on Global Warming of 1.5°C
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http://climateactiontracker.org/ Set 2015

Que nível de emissão nos levam as políticas atuais (azul), as INDCs (rosa) e o 
que é preciso para ficar nos 2 graus (amarelo) e no 1,5 grau C  (verde)
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Climate forcing from particulate air pollution
(aerosols have masked climate warming)

Direct + indirect aerosol radiative forcing is –1.2 W m-2

(net effect of warming and cooling aerosols)

Radiative forcing of long-lived greenhouse gases is +3.0 W m-2

Temperature increase from phase-out of fossil fuel 
related and all particulate air pollution

Tem
perature change
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Geoengineering is defined as
“deliberate large-scale manipulation of the planetary 

environment to counteract anthropogenic climate change.”

Shepherd, J. G. S. et al., 2009: Geoengineering the climate: Science, governance and uncertainty, RS Policy Document 10/09, 
(London: The Royal Society).
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Solar
Radiation

Management 
options

Carbon
Dioxide
Removal 
options

Very extensive literature…

UK Royal Society
US National Academy of Sciences

IGBP Ambio task force
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Stephen Hawking "Our planet and the human race face 
multiple challenges. These challenges are global and serious –
climate change, food production, overpopulation, the 
decimation of other species, epidemic disease, acidification of 
the oceans. Such pressing issues will require us to collaborate, 
all of us, with a shared vision and cooperative endeavor to 
ensure that humanity can survive."

Governance is key:
How the necessary measure will be implemented?
Who drives and controls the implementation?

We have not yet managed to adopt a model of production 
capable of preserving resources for present and future 
generations, while limiting as much as possible the use of 
non-renewable resources, moderating their consumption, 
maximizing their efficient use, reusing and recycling them. 
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Geoengineering is defined as

“deliberate large-scale 
manipulation of the planetary 

environment to counteract 
anthropogenic climate 

change.”

Shepherd, J. G. S. et al., 2009: Geoengineering the climate: Science, governance and 
uncertainty, RS Policy Document 10/09, (London: The Royal Society).
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Índice de Aridez da UNEP para NEB com diferentes conjuntos de dados de chuva

Áreas áridas aparecem nos últimos
5 anos no Nordeste da BA. 

Í𝑛𝑑𝑖𝑐𝑒 𝑑𝑒 𝑎𝑟𝑖𝑑𝑒𝑧 =  
𝑃𝑟𝑒𝑐𝑖𝑝𝑖𝑡𝑎çã𝑜 𝑎𝑛𝑢𝑎𝑙 𝑡𝑜𝑡𝑎𝑙

𝐸𝑣𝑎𝑝𝑜𝑡𝑟𝑎𝑛𝑠𝑝𝑖𝑟𝑎çã𝑜 𝑃𝑜𝑡𝑒𝑛𝑐𝑖𝑎𝑙 𝑎𝑛𝑢𝑎𝑙 𝑡𝑜𝑡𝑎𝑙
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Fonte: Marengo et al., 2019

Aumento da frequência de dias quentes 
com Tmax > 34 C no Brasil (1961-2010) 

para 291 estações meteorológicas do INMET

1961 2010

30 dias

60 dias

Fonte: EMBRAPA Informática na Agropecuária, Campinas, e CEPAGRI/UNICAMP
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Evidências da rápida mudança climática
Aumento de temperatura global

Aquecimento dos oceanos Encolhimento de lençóis de gelo

Recuo de geleiras Cobertura de neve diminuindo Elevação do nível do mar

Gelo do Oceano Ártico em 
declínio

Eventos extremos Acidificação dos oceanos
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Projected reductions of 50%
or more of forest cover!

FRACTION OF THE REMAINING FOREST AREA FOR THE ENTIRE AMAZONIA
CLIMATE CHANGE PROJECTIONS – CMIP5 – 9 EARTH SYSTEM MODELS (ESM)
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Steffen et al. 2015, Science
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