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As mudancas climaticas antropogénicas sao um
consenso cientifico endossado por 80 Academias
Nacionais de Ciéncia.




5‘"&'} Govenor's ffce of 200 organizacoes cientificas

;\.‘E Planning and Research
e subscrevem o consenso sobre as

mudancas climaticas antropogénicas

List of Worldwide Scientific Organizations

The following are scientific organizations that hold the position that Climate Change has been caused by human action:
» Academia Chilena de Ciencias, Chile

» Academia das Ciencias de Lisboa, Portugal

» Academia de Ciencias de la Republica Dominicana

» Academia de Ciencias Fisicas, Matematicas y Naturales de Venezuela

¥ Academia de Ciencias Medicas, Fisicas y Naturales de Guatemala

. C e .
Aradantia Mavicana da Cianciae Meavico
» Academia Mexicana de Ciencias,Mexico
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2001 17 Academias Nacionais de Ciéncias
Declaracao conjunta (Science, editorial)

The Science of Climate Change

Joint Statement
+ See all authors and affiliations
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A joint statement issued by the Australian Academy of Sciences, Royal Flemish Academy of
Belgium for Sciences and the Arts, Brazilian Academy of Sciences, Royal Society of Canada,
Caribbean Academy of Sciences, Chinese Academy of Sciences, French Academy of Sciences,
German Academy of Natural Scientists Leopoldina, Indian National Science Academy, Indonesian
Academy of Sciences, Royal Irish Academy, Accademia Nazionale dei Lincei (ltaly), Academy of
Sciences Malaysia, Academy Council of the Royal Society of New Zealand, Royal Swedish
Academy of Sciences, Turkish Academy of Sciences, and Royal Society (UK).




2001 Joint statement (Science, editorial)

“Reconhecemos o IPCC como a mais confiavel
fonte de informacao sobre as mudancas
climaticas e sobre suas causas e endossamos
seu méetodo de estabelecer esse consenso”

> We recognize the IPCC as the world's most reliable source of
information on climate change and its causes, and we endorse its method of

achieving this consensus. Increasing consensus on the science
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CLIMATE CHANGE IS ONE OF THE DEFINING ISSUES OF OUR TIME. It is now more
certain than ever, based on many lines of evidence, that humans are changing Earth’s
climate. The atmosphere and oceans have warmed, accompanied by sea-level rise, a
strong decline in Arctic sea ice, and other climate-related changes.




CLIMATE CHANGE IS ONE OF THE DEFINING ISSUES OF OUR TIME. It is now more
certain than ever, based on many lines of evidence, that humans are changing Earth'’s
climate. The atmosphere and oceans have warmed, accompanied by sea-level rise, a
strong decline in Arctic sea ice, and other climate-related changes.
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Scienee for a Healthy Planet and Safer World

Our Work | About | Take Action

Scientists Agree: Global Warming is
Happening and Humans are the Primary Cause

Contents
¢ Widespread scientific consensus >
+ Consensus and scientific uncertainty >
+ Consensus worldwide >

The evidence is overwhelming. Record-
breaking temperatures, humidity, and seca
level rise, along with many other indicators,
show that the Earth is warming fast, and that
all the heat-trapping emissions we release
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The time to act is now. But, many powerful \
industry interests have hindered action and

have, largely through surrogates, spread

dangerous myths about climate change.
Iuman .'T.'.'_i{n:*: orinls

¥ & T




10,883 out of 10,885 scientific articles agree:
Global warming is happening, and humans are
to blame

Virtually all of the scientific papers published in 2013 accept climate change [UPDATED]

2013
10,885 peer-reviewed climate articles

W |ames powell.org
slice expanded 5K
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This level of consensus is equivalent to the level of agreement among scientists that smoking

causes cancer — a statement that very few people, if any, contest today.

The Scientific Consensus
on Climate Change

97% 97.5% 98.5%

Doran and Anderegg et al 2010 Cook et al 2013
Zimmerman 2009 908 sclentists 10,306 scientists
79 scientists




Correlacao entre consenso cientifico e expertise em
ciéncia do clima: quanto maior a expertise especifica
sobre a ciéncia do clima, maior é o consenso

Scientific agreement on human-caused global warming

60 —
Scientific
Consensus
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Expertise in climate science




O que a ciéncia afirma:

1. O aquecimento global é real
2. Ha em curso um colapso da biodiversidade
3. Ambos processos sao antropogénicos

4. Eles estao se acelerando

Algumas evidéncias:



“Cada década desde a de 1970 foi claramente mais
guente que a década precedente

Each decade since the 1970s has been clearly warmer than the one immediately preceding

Climate Change: A Summary of the Science, Royal Academy, 2010
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O decénio 2014 — 2023 sera o0 mais
guente dos ultimos 150 anos

Met Office predicts 2014-23 will be the

warmest decade for 150 years



20 dos 22 ultimos anos foram os mais
quentes dos registros historicos (desde 1880)

" 20 WARMEST YEARS
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Source : NOAA - temp deviation from 20th Century Average




Desde 2014 o0 aque ento glopal acelera-se alnda
Global Land—-Ocean Temperature Index
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1.24 °C
2016
(EI Nifio)

1.1°C
2017

2014-2019:

6 anos mais quentes
occurred since 2014 dos registros
historicos

Earth's 5 warmest years on record have

James Hansen et al., “Young
People’s Burden: Requirement
of Negative CO, Emissions”,
Earth System Dynamics Journal,
2017
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Aceleracao: ritmo do aquecimento multiplica-se por 2,5
na comparacao entre os dois periodos

Fonte: Climate Change Data Center da Chiangmay University.
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http://ccdatacenter.org/PageFact.aspx?FactPageID=8&Categories=YES

A taxa de aguecimento do oceano em 1992 - 2015 quase
dobrou em relacao a taxa das 3 décadas anteriores

World's Oceans Warming at Faster Rate (1960 - 1991)

The rate at which oceans have warmed has nearly doubled
since 1992, compared to previous decades, according to a
study by U.S. and Chinese scientists that created a record of
ocean warming between 1960-2015.

OCEAN HEAT
Surface to 2,000 meters deep, 1950-2015
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Lijing Cheng et al., “Improved estimates
of ocean heat content from 1960 to

1950 1960 19 °80 1990 2000 2010 2015”. Science Advances, 10/111/2017

SOURCE: Sciences Advances PAUL HORN / InsideClimate News



2017: recorde historico de temperatura média nos oceanos

Ocean energy is rapidly increasing

Ocean heat content in Hurricanes in the Atlantic have
the has increased in strength and rapid
increased the least of intensification in recent decades
the four major oceans
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The Oceans Are Heating Up

Data since the 19405 shows that the heat content of the occeans has been increasing. Waters
closest to the surface have warmed significantly over the past two decades.

Shallower ocean
f warming

Deeper ocean warming
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Mote: Shallower ocean warming describes depths between O and Y00 meters. Deeper ocean
warming is between 700 and 2,000 meters.

By The New York Times | Source: Lijing Cheng et al., Institute of Atmospheric Physics, Beijing



Frequéncia de ondas de calor maritimo (MHW)
(5 ou mais dias)

Ocean heatwave days have tripled in recent years

Globally averaged number of heatwave days*
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Damian Carrington, “Heatwaves sweeping oceans ‘like wildfires’, scientists reveal”. TG, 4/111/2019
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A velocidade da elevacao média global do nivel do mar
aumenta ainda mais no segundo decénio do século (4,4 mm/a)

Global Mean Sea Level Change
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3.2 mm/yr. * 5 mm is about
2 Pﬁw Y 2/10 of an inch

Gicbal IMean 563 Leved cormected for GlA — a5 of 16 Jan 2018

"As noted on the graph in just 25 years, we can see the rate go from an annual average of 1.5
mm, to 3.2mm, and then 5mm in the most recent short period of six years. While some might
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2017: a elevacao observada esta entre os cenarios
“Intermediate High” e “Intermediate Low”

—High Scenario

Intermediate-High Scenario
—Intermediate-Low Scenario
—Low Scenario

« Satellite Altimetry
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Os cenarios em jogo, segundo o NOAA:
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https://scenarios.globalchange.gov/sites/default/files/NOAA_SLR_r3_0.pdf

Risco de Inundacdes na Area Metropolitana do Rio de Janeiro

Area Metropolitana do Rio de Janeiro
Risco de Inundacoes

Legenda

Risco de inundacbes
Muito baixc
Baivo
Medio
Ao

B Muto alto

Fonte: http://portalgeo.rio.rj.gov.br/protocolo/pcontrole/documentos/visao _geoeconomica egler2 1.Pdf
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Degradacao dos habitats e declinio da biodiversidade

ipbes

Science and Policy
tor People and Mature

Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES)

Nature’s Dangerous Decline ‘Unprecedented’
Species Extinction Rates ‘Accelerating’

Current global response insufficient;
‘Transformative changes’ needed to restore and protect nature;
Opposition from vested interests can be overcome for public good

Most comprehensive assessment of its kind,;
> 1,000,000 species threatened with extinction




Degradacao dos habitats e declinio da biodiversidade

nature Nature 569, 171 (2019)

Humans are driving one million species to
extinction

Landmark United Nations-backed report finds that agriculture is one

of the biggest threats to Earth’s ecosystems.

Jeff Tollefson



1 milhao ou 12,5% do total estimado de 8 milhdes de
espécies na Terra podem se extinguir nas proximas
poucas décadas




One in four species are at risk of extinction
Species assessed by the IUCN Red List

£) (&) (&Y ()

Amphibians Conifers Reef corals sharks and rays

40% 34% 33% 31%

r‘ ﬂ‘ ?

Selected crustaceans® Mammals Birds

27% 25% 14%

"Assassad specias includs lobstars, frashwaltar crabs, frashwatar crayfishas and frashwatar
Snnmps

Source: [N Red List of Threalenad Specias BIB|C



Perdas de populacdes de vertebrados - 3.430 avaliadas

Worldwide, 60% of
vertebrate animals
have been wiped
out since 1970

/J'

o Change in
population

Freshwater habitats
are the worst hit, with
populations having
collapsed by 83%

As a result of the collapse, Indian

crocodiles are on the verge of
extinction

South and central
Americais the
worst affected
region globally

An 89% total drop - Giant otters
and spider monkeys are among
the species most affected




INFOGRAPHIC 81,85% caca e desmatamento
PRIMARY THREATS TO LPI POPULATIONS (3.430 populagées)

Iaformations sa threats bas been ideatified Tor 1430 popalations la the LM assigeed o seven calequries.
(ther popelations ae pitber nal treatesed or lack threa! laformation [WWF, 250 2074).

37% - Exploracao (captura e caca)

0 31.4% - Mudanca e degradacdo de habitat

PRIMARY
THREATS

TOLPI 13.45% - Perda de habitat

POPULATIONS

7.1% - Mudancas climaticas
5.1% - Espécies invasoras
4% - Poluicao

2% - Doencas




“O maior levantamento global de plantas com

sementes revela uma taxa alarmante de extincao”
Desde 1900, 3 espécies extintas por ano, 500 vezes mais
rapido que a taxa de base

- natur e Subscribe

International jou

NEWS -+ 10 JUNE 2019

World's largest plant survey reveals alarming
extinction rate

Since 1900, nearly 3 species of seed-bearing plants have disappeared per year -

500 times faster than they would naturally.

Heidi Ledford



EXTINCTION PATTERN

The number and locations of seed-bearing plant species that have
disappeared since 1900.

|10 O1-2 3-5 6-10 W 11-20 WM21-30 W31-40 W 41-79

Hawail recorded
79 extinctions.

South Africa’s Cape provinces
have the second most, with 37.

source: Humphreys et al




If Iropical Deforestation were a Country, it Would Rank Third in COze Emissions

China

United States

European Union

India

Hussia

Gt COqefyear

. Todal GHE Emissions EXCLUDING Land-Use Chasge and Forestry Grass Emissions from Tropical Tres Cover Less and Peat Drainage

Source: Seymour & Busch, 2016, WORLD RESOURCES INSTITUTE
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It's getting worse. Average annual emissions in the last three years were 63 percent higher than in the
preceding 14 years.

EMISSIONS FROM 2015-2017:
than average
from prior 14 years

C02 Emissions from Tropical Tree Cover Loss

Note: Loss calculated at a 25% tree cover density WORLD RESOURCES INSTITUTE
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Trés Teses

1 —Um aquecimento médio global de 2°C acima do
periodo pré-industrial pode ocorrer no 22 % do século

2 — Um aquecimento de 2°C é globalmente desastroso,
nunca foi enfrentado pela espécie humana e pode ser
atingido antes no Brasil (2030 ou anos 2030)

3 — Os 10 proximos anos serao cruciais. Eles decidirao
sobre nossas chances de manter o aguecimento abaixo
do nivel de um colapso socioambiental global



Tese 1 — Um aguecimento médio
global 2°C acima do periodo preé-

industrial pode ocorrer no 22 % do
século



Variacao interanual
depende do El Nifio

1,57°C

1,03°C

Forecast temperature
likely to be between
1.03 and 1.57°C above
pre-industrial levels

0 : i -, i .- ; i i ! Matt McGrath,
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 “Climate change:

World heading for
Confidence limit for 2015-2018 figs is 95%, confidence limit for 2019-23 is 90%
warmest decade,

Source. et Office BIBICY  says Met Office”.
BBC, 6/11/2019




> 1,5°C ja é provavelmente inevitavel por causa
do desequilibrio energético do planeta:

“Mais aquecimento é inevitavel. Ocorrera mesmo
sem mais GEE”

(“More warming is coming down the pipeline. It will occur
without adding any more greenhouse gases”. 2012)

DR. JAMES HANSEN

FORMER HEAD OF THE
NASA GODDARD INSTITUTE
FOR SPACE STUDIES


https://www.ted.com/talks/james_hansen_why_i_must_speak_out_about_climate_change
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- Desequilibrio energético do planeta

“Ha um desequilibrio energético temporario. Mais energia
esta chegando do que saindo da Terra e isso continuara até
gue a Terra se agueca o bastante para de novo irradiar para
fora tanta energia quanto ela absorve do sol.

“O desequilibrio energético total é de cerca de 6/10 W/m?
E enorme. E cerca de 20 vezes maior que a taxa de energia
usada pela humanidade”.

There is a temporary energy imbalance. More energy is coming in than going out until Earth warms up enough to again
radiate to space as much energy as it absorbs from the Sun. More warming is coming down the pipeline. It will occur
without adding any more GhG [...] The total energy imbalance now is about 6/10 W/m?2. [...] It is enormous. It is about 20
times greater than the rate of energy used by all the humanity”.



“E 0 equivalente a explodir 400 mil bombas atdmicas de
Hiroshima por dia, 365 dias por ano. E quanto a Terra
esta absorvendo em energia suplementar todos os dias”

“That is how much energy Earth is gaining each day” (James Hansen)
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Ha defasagem de ~10 anos entre a emissao de CO,
e seu maximo impacto sobre o aquecimento
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Cf. Katharine L Ricke & Ken Caldeira, “Maximum warming occurs about one decade after a
carbon dioxide emission”. Environmental Research Letters, 9, 2/X11/2014.


http://www.climatecentral.org/news/co2-emissions-peak-heat-18394

Quando? 1,5°C em 2025 - 2030 (Climate Central)

2025-2030
we cross 1.5°C

1950 1975 2000 2025 2050 2075 2100

== Current Path (RCP 8,5) === Extri { f —

Climate Central Research Report, “Flirting with the 1.5°C Threshold”. 20/IV/2016
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Kevin Trenberth PhD
ror

1 , 59 C - QU an d O ? Almouphenc Ressarc

Kevin Trenberth, NCAR
Abril de 2016

“Nao vejo em absoluto como nao ultrapassaremos o
limite de 1,5°C na proxima década ou num prazo do
género”.

“I don’t see at all how we’re going to not go through the 1.5 degree-

number in the next decade or so,” Dr. Trenberth added.

SCIENCE 2016 Already Shows Record Global Temperatures The New York Times
19/1V/2016




O aquecimento global ocorrera antes do
gue pensamos

nature =3

COMMENT + 05 DECEMBER 2018

Global warming will happen faster than we think

Three trends will combine to hasten it, warn Yangyang Xu, Veerabhadran

Ramanathan 1 David G. Victor.




a. As emissoes de
CO, continuam
aumentando

Em 2018: +63%
em relacao a 1990
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Global emissions are projecied o it
yel another record high in 2018
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b. Efeito paradoxal do menor uso de carvao

“Os aerossois, incluindo os sulfatos, nitratos e os compostos
organicos, refletem a luz solar. Esse escudo de aerossois manteve

o planeta mais frio, possivelmente em até 0,7°C globalmente”

[outras avaliacoes: 0,5°C a 1,1°C]

« A Aerosols form clouds
Aerosols scatter ,:.'L and the resulting
» i 4

\ sunlight/ wﬁ scatter sunlighf

o )

Direct cooling effects Indirect cooling effects

Figure 1. Global cooling effects of aerosols




c. ha sinais de que o planeta esta entrando em uma fase de
aguecimento natural, que pode durar algumas décadas, por
causa da Oscilacao Interdecadal do Pacifico.

IPO POSITIVE
(warm Pacific)
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2°C acima do periodo pré-industrial no
22 % do século

2035 - 2045



SCIENTIFIC
AMERICAN

ES MIND HEALTH TECH SUSTAINABILITY EDUCATION VIDEO PODCASTS ELOG

“A Terra cruzara o limiar perigoso do clima até 2036”

CLIMATE

Earth Will Cross the Climate
Danger Threshold by 2036

“Para nao se ultrapassar o limiar de 2°C, os niveis de CO,
devem-se manter abaixo de 405 ppm” R

Michael E. Mann, Scientific American, 1/1V/2014



As concentracoes atmosfericas de CO, ja

ultrapassaram 415 ppm em Maio de 2019
st O mine 415 39 ppm

Carbon dioxide concentration at Mauna Loa Observatory
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2017 —2018: aumento de 3,5 ppm

Concentragdo semanal de CO2 passou do maximo 411,85 ppm em maio 2018 para
415/ 415,39 em maio de 2019 — aumento de 3,5 ppm em um ano
Maior concentracdo de CO2 em milhoes de anos
2019/05/15:
day: 41564
week: 415.39

Display:
¢ day

¥ month

¥ week

Jul 2018 Qct 2018 Jan 2019

Mantida essa taxa, atinge-se 450 ppm em 2030




Mais provavel (66%): 2°C em 2037 e 3°C em 2069

GLOBAL CARBON
PROJECT
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Amplificacdo Artica: 2°C global implica entre 3,2°C e
6,6°C em 2050 no Artico
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Mark Lynas, Six Degrees: Our Future on a Hotter Planet. Londres, 2007



O colapso dos pergelissolos ja comecou

> natuare O
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COMMENT - 30APRIL 2019

Permatrost collapse is accelerating carbon
release

The sudden collapse of thawing soils in the Arctic might double the warming from

greenhouse gases released from tundra, warn Merritt R. Turetsky and colleagues.

Merritt R. Turetsky_“, Benjamin W. Abbott, Miriam C. Jones, Katey Walter Anthony, David Olefeldt, Edward A. G. Schuur, Charles Koven, A.David McGuire,

Guido Grosse, Peter Kuhry, GustafHugelius, David M. Lawrence, Carolyn Gibson & A, BrittaK. Sannel



“O metano liberado no Artico engendra um aguecimento
catastrofico nos proximos 20 anos”

Dr. Peter Wadhams

% Professor of Ocean Physics
il  University of Cambridge
MYE  December, 2013
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Stuart Scott: https://www.youtube.com/watch?v=FPdc75epOEw



https://www.youtube.com/watch?v=FPdc75epOEw

Segundo o Arctic Methane Emergency Group (AMEG) de
Cambridge : “O CH, pode-se tornar a maior forgante
radiativa nos proximos 20 anos”. Mesmo que isso nao se
verifique, é clara a maior participacao do metano no
ambito dos GEE.

24% das terras do hemisfério
norte sao pergelissolos
(permafrost)




Jean Jouzel, ex-vice-presidente do
IPCC (2017):

“Para manter alguma chance de permanecer abaixo dos
2°C é necessario que o pico das emissoes seja atingido
no mais tardar em 2020”.

Citado por Pierre Le Hir, “Réchauffement climatique: la bataille des 2 °C est presque
perdue”. Le Monde, 31/XI11/2017.
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Carbon budget: “Three years to safeguard our climate’

CARBON CRUNCH

L]
EI I ||Ssoe5. There is a mean budget of around 600 gigatonnes (Gt) of carbon dioxide
left to emit before the planet warms dangerously, by more than 1.5-2°C.
Stretching the budget to 800 Gt buys another 10 years, but at a greater
risk of exceeding the temperature limit.
Delaying the peak
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Christiana Figueres, Hans Joachim Schellnhuber, Gail Whiteman, Johan Rockstrém, Anthony
Hobley & Stefan Rahmstorf, “Three years to safeguard our climate”. Nature, 29/V1/2017



Carbon Budget para manter o aquecimento em 1,5°C (com
overshoot)

BIG CHANGES NEEDED 2020 = 40 Gt
2030 = 18 Gt

2040 =8 Gt

2050 =0 Gt

(emissdes liquidas)

2017 2030 2050

cLMATE QD cenTrAL

Em 2030 emissdes globais de CO, devem cair a apenas 44% de seu
nivel de 2017 (= 41 GtCO,) e atingir zero liquido até 2050




Apos “0 net” emissdes em 2050, emissoes negativas

To hit the brakes at 1.5 degrees, global carbon emissions would need to immediately begin
plunging, faster than they ever have, and hit zero by 2050 (and then go negative):

Figure 1: Range of Global Emissions Pathways in Scenarios Consistent with Likely Chance of 2°C or Medium Chance of 1.5°C"®
50 T

B Medium-chance 1.5°C Pathways

||
‘I M Likely 2°C Pathways
|
|
|

I e

2030 2040 2090

Sources; Joeri Rogel] of al
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Trés Teses

1 — Um aquecimento médio global de 2°C acima do
periodo pré-industrial pode ocorrer no 22 % do século

2 — Um aquecimento de 2°C é globalmente desastroso,
nunca foi enfrentado pela espécie humana e pode ser
atingido antes no Brasil (2030 ou anos 2030).

3 — Os 10 proximos anos serao cruciais. Eles decidirao
sobre nossas chances de manter o aguecimento abaixo
do nivel catastrofico.



Tese 2

Um aquecimento de 2°C é
globalmente desastroso, nunca foi
enfrentado pela espécie humana e
pode ser atingido antes no Brasil
(2030 ou anos 2030)



“Nao temos evidéncia de que um agquecimento
de 1,9°C é algo com que se possa lidar
facilmente, e 2,1°C & um desastre”

Sir Brian Hoskins

Diretor do Grantham
Institute for Climate Change,
Imperial College, Londres: |

\‘l SN

Cf Andrew Simms, “A cat in hell's chance — why we’re losing the battle to keep global
warming below 2C”, The Guardian, 19/1/2017: “We have no evidence that a 1.9C rise
is something we can easily cope with, and 2.1 is a disaster.”




Por que 2°C é desastroso?

Global Warming of 1.5°C

8 /X /2018




What's the difference between 1.5°C
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What's the difference between 1.5°C

Wost Africa
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2C nunca foi enfrentado pela civilizacao e
nem mesmo pela espécie humana |

Owen Gaffney, Stockholm Resilience Centre:

“As sociedades industriais receberam da enganosa
estabilidade do Holoceno - os ultimos 11.700 anos -,
um falso senso de seguranca”

Owen Gafftney, “Anthropocene now”. New Scientist, 22/IV/2017, pp. 24-25: “Industrial
societies have been given a false sense of security by the deceptive stability of the Holocene,
the last 11,700 years”.



Falsa percepcao de seguranca: a estabilidade climatica do

Holoceno (11.700 anos AP — 1950)
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Past 11,300 Years”. Science, 339, 6124, 8/111/2013, pp. 1198-1201.
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2°C deixara a Terra mais quente do que o foi ha
milhdes de anos

"Global warming of 2°C would leave the Earth warmer than it has

been in millions of years”.
RealClim .

Qe ~
Climate science from€limate scientists |

Gavin Schmidt, Michael Mann, Caspar Ammann, entre outros




“A temperatura global jamais excedeu os valores preé-
industriais em mais de 2°C durante o Quaternario”
(2,588 M.a — presente)

M. Willeit et al., “Mid-Pleistocene transition in glacial cycles
explained by declining CO, and regolith removal”. Science
Advances, 5, 4, 3/1V/2019: “global temperature never
exceeded the preindustrial value by more than 2°C during
the Quaternary”.
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Ken Caldeira, Stanford University: “na historia geologica,
transicdes de atmosfera de baixo CO, para as de alto CO,
aconteceram tipicamente a taxas de menos de 0,00001 grau por
ano. Estamos recriando o mundo dos dinossauros cinco mil

vezes mais rapido”.

°F vs 1960-1990 average




O Brasil esta entre as regides mais vulneraveis

“O limite de 2°C das temperaturas médias
em relacao ao periodo pré-industrial pode
ser cruzado em 2030 no Mediterraneo,

na regiao central do Brasil e nos EUA”

“and only by the mid-2040s for the global mean
temperature, under the business-as-usual (RCP8.5)
emissions scenario”

Sonia Seneviratne et al., “Allowable CO, emissions based on regional and impact-related climate targets”.
Nature, 529, 28/1/2016: «a regional 2°C threshold was passed in the simulations around year 2000 for TNn
in the Arctic, while it is projected to be reached by ca. 2030 for TXx in the Mediterranean, Brazil and the
contiguous U.S., and only by the mid-2040s for the global mean temperature, under the business-as-usual
(RCP8.5) emissions scenario.”



Aquecimento global vs regional

TXx local change when AT, = 2°C
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Intensity of hot extremes (TXx): let TX be the daily maximum temperature, then TXx is the
annual maximum value of TX




“A probabilidade de aquecimentos extremos no Brasil € mais alta
e ocorre antes no tempo [c. 2060] na RCP 8.5 (...) A chance de
atingir um aquecimento maior que 4°C é elevada neste século”
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Figura 1. Séries temporais de mudangas temperatura média anual proxima da superficie (C) desde 1861 ate 2300

em relagao ao periodo Pre Industrial (1861-1830) para o Brasil. As linhas tracejadas azul e laranja representam os

limites de estakilizagao de temperatura de 1,5°C e 2°C, definidos no Acordo de Paris. A linha vermelha & o limite de

4°C. (Secao 2, Figura 3).

Carlos A. Nobre, José A. Marengo, Wagner R. Soares, Eduardo Assad, Roberto Schaeffer, Fabio
R. Scarano, Sandra S. Hacon, Riscos de Mudancas Climaticas no Brasil e Limites a Adaptacdo,
Marco de 2016 (baseando-se em IPCC AR5 — RCPS,5)




Dias por ano até 2100 acima do limiar de letalidade da
temperatura combinada com a umidade relativa do ar em
dois cenarios

Camilo Mora et al., “Global risk
of deadly heat”. Nature Climate
Change, 19/V1/2017
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Mumber of days per year above deadly threshold



Trés Teses

1 —Um aquecimento médio global de 2°C acima do
periodo pré-industrial pode ocorrer no 22 % do século

2 — Um aquecimento de 2°C é globalmente desastroso,
nunca foi enfrentado pela espécie humana e pode ser
atingido antes no Brasil (2030 ou anos 2030).

3 — Os 10 proximos anos serao cruciais. Eles decidirao
sobre nossas chances de manter o aquecimento abaixo
do nivel catastrofico.



Tese 3 — Os 10 proximos anos decidirao

sobre nossas chances de manter o
aquecimento abaixo do nivel catastrofico

2100 WARMING PROJECTIONS

Emissions and expected warming based on pledges and current policies
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What we do over the next
10 years will determine the
future of humanity for the
next 10,000 years.

Prof Sir David King, Ex-
Government Chief Scientist




“Estamos em um ponto de inflexao. Os proximos anos
serao 0s mais importantes da historia da humanidade”.

“We are living in a hinge
point. The next couple of
years will be the most
important years in the
history of humanity”.

<https://communications.oreqgonstate.edu/oregon-state-productions/feature-film-program/second-
warning-documentary-film>
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“Temos 12 anos para limitar uma mudanca climatica

catastrofica”.

We have 12 years to limit climate change
IPCC SR1.5 2018 catastrophe, warns UN

Urgent changes needed to cut risk of extreme heat, drought, floods
and poverty, says IPCC

Th e G u a rd I a n Overwhelmed by climate change? Here's what you can do
2018 &




“Devemos nos mobilizar
hoje com a maxima
urgéncia para transformar
a economia no prazo de |
uma década”. T

Paul Gilding, 2019

“Any rational response to the scientific evidence would suggest that we should mobilize today
with the utmost urgency to transform the economy inside a decade. This is no longer a long-
term issue. (...) The only issue that matters is acceleration; acceleration of the response. So it’s
all about speed now.” High Likelihood Human Civilization Coming to an End starting 2050.
https://www.youtube.com/watch?v=z-EX2BoKIJI
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WORLD 4 dos 5 riscos com maior impacto nos proximos

ECF%NR%ﬂ'C 10 anos estao diretamente associados as crises

climaticas

The 5 risks that will have the

biggest impact in the next 10
Report BRCELE

Weapons of mass destruction
Extreme weather events
Natural disasters

Failure of climate change mitigation & adaptation
Water crises




Antonio Guterres
secretario-geral da ONU

(Setembro de 2018)

“Se nao mudarmos nossa rota até 2020, corremos o risco de
deixar passar o momento em que é ainda possivel evitar uma
mudanca climatica desenfreada, com consequéncias
desastrosas para a humanidade e para os sistemas naturais
gue nos sustentam”.

E a primeira vez que o termo “runaway climate change” emerge no
cauteloso vocabulario diplomatico.



“The time for action was yesterday or the day before,” said
Robert Watson, the chair of the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES) which compiled the research.

“Proteger a
biodiversidade é
tao importante
quanto
combater as
mudancas
climaticas”




Since the start of colonisation by Europeans 500 years ago, he said 30% of
biodiversity has been lost in the region. This will rise to 40% in the next 10
years unless policies and behaviours are transformed.
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Jake Rice, Co-chair of the regional assessment for the Americas
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Conclusao: atenuacao dos impactos futuros

- N3o é mais possivel evitar um futuro pior.

- Mas é ainda possivel atenuar essa piora,
aumentando nossas chances de adaptacao.

Cada décimo de grau a mais de aquecimento acima do
aguecimento atual (1,1°C - 1,5°C) ou cada reducao das
areas selvagens cria um planeta mais hostil para a
maioria das espécies pluricelulares, inclusive a nossa.



Os adolescentes e os jovens, conscientes da
massa falida planetaria que os adultos lhes estao
legando, instam seus governos a: “declarar
estado de emergéncia ecoldgica e social”.
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Um estado de urgéncia ecoldgica e
social Implica dar dois primeiros
PASSOS:



Passo 1 - reconhecer a gravidade extrema da
situacao atual: iminéncia de uma bifurcacao

Glacial-interglacial
limit cycle
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Will Steffen et al., “Trajectories of the Earth System in the Anthropocene”. PNAS, 9/VII1/2018




Passo 2 — agir para mudar. Uma sociedade
alternativa é possivel
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“Se é tao impossivel achar a solucao neste sistema,
talvez devéssemos mudar o préprio sistema.”



Passo 2 - agir para mudar:

ediminuicao da desigualdade e

eDesmatamento zero, reflorestamento
(Acordo de Paris) e protecao da biodiversidade

eDiminuicao drastica da dieta carnivora

e Avaliar as alternativas politicas em funcao
dessa emergéncia climatica



organize-se
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