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Falso senso de seguranca

“Nao deixe de lavar bem as maos e tudo ficara bem”




Falso senso de seguranca

Owen Gaffney, Stockholm Resilience Centre:

“As sociedades industriais receberam da enganosa estabilidade
do Holoceno - os ultimos 11.700 anos -, um falso senso de
seguranca. Agora, ejetamos a Terra de seu envelope
interglacial e estamos entrando em territorio desconhecido”.

Owen Gaffney, “Anthropocene now”. New Scientist, 22/1\V/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. Now we have ejected Earth from the interglacial envelope and are
heading into uncharted territory”



Os anos 2014-2020 rompem a estabilidade climatica

do Holoceno e excedem o Holoceno maximo

Global Temperature in Holocene
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Fig. 25.1. Global temperature in the Holocene relative to 1880-1920 average.' Blue data
are proxy temperature analysis of co-authors Shaun Marcott, Jeremy Shakun. Red line is
from instrumental data for 1880-2020. Proxy data have 100-year smoothing. Light blue

area is formal 95 percent confidence range.

James Hansen et al.,


http://www.columbia.edu/~jeh1/SophiePlanet/Planet.Chapter25.pdf

+0,8°C (2012) ja foi ~0,1°C acima do Holoceno maximo
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The temperature reconstruction of Shakun et
al. (green - shifted manually by 0.25C");
Marcott et al. (blue); combined with the
instrumental period data from HadCRUT4 (red)
and model average of IPCC projections for the
A1B scenario up to 2100 (orange)
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Global temperature and the Holocene safe-climate zone
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Shaun A. Marcott et al. “A Reconstruction of Regional and Global Temperature for the Past 11,300 Years”. Science, 339,
6124, 8/111/2013, pp. 1198-1201.



http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/
http://www.guyonclimate.com/2018/01/29/extreme-temperature-diary-january-29-2018-graphic-putting-global-warming-in-perspective/

Mas até os anos 1970, o aquecimento global

nao parecia uma ameaca real

1.0n Global Mean Estimates based on Land and Ocean Data
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1975: Wallace Broecker cunha o termo
global warming

Climate is an angry beast and we are
poking at it with sticks

— (lallace Smith Broecker, —

Wallace S. Broecker, “Are We on the Brink of a Pronounced Global
Warming?”. Science, 189, 4201, 8 / VIl / 1975, pp. 460-463.



1977: o temor era ainda o de um retorno a proxima glaciacao
2006: a capa da revista Time estampa o aquecimento global

SPECIAL REPORT GLOBAL WARMING
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Jjune 1976 L-OTI(" C) Anomaly vs 1951-1980
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June 1990 L-OTI(° C) Anomaly vs 1951-1980 0.37
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june 2018 L-OTI " C) Anomaly vs 1951-1980
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March 2020 L-OTI(°C) Anomaly vs 1951-1980 1.18
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Note: Gray areas signify missing data.
Mote: Ocean data are not used over land nor within 100km of a reporting land station.



JANUARY 2020
Global Average Surface Temperature Increase
1.51°C

January 2020 L-OTI(°C) Anomaly vs 1881-1920
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March 2020 L-OTI(“C) Anomaly vs 1880-1920
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Note: GGray areas signify missing data.
Note: Ocean data are not used over land nor within 100km of a reporting land station.



https://data.giss.nasa.gov/gistemp/maps/index_v4.html

April 2020 L-OTI(° C) Anomaly vs 1880-1920 1.34

-4.1-40-2.0-1.0-0.5-0.2 0.2 05 1.0 2.0 4.0 10.8


https://data.giss.nasa.gov/gistemp/maps/index_v4.html

February 2020 L-OTI(°C) Anomaly vs 1881-1920 1.50
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Note: Gray areas signify missing data.
Note: Ocaan data are not used over land nor within 100km of a reporting land station.



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

GLOBAL DECADES OF WARMING

Average Decadal Temperature Anomalies

+1.2°C
+08°C

+04°C

0°C 1890 1910« 1930+ 1950+ 1970« 1990 2010s

cumate QD centraL




Os dez anos mais quentes ocorreram desde 2005
e 0S cinco mais quentes, desde 2015

10 HOTTEST YEARS ON RECORD GLOBALLY

Last 5 = Hottest 5

+1.26°C

2009 2005 2013 2010 2014 2018 2017 2015 2019 2016

cumate QD centraL




Em 2014 comeca a segunda onda de aceleracao do aguecimento

The planet is warming

Land-Ocean: Global Means (J-D)
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Cf. Alex Gardner, Jet Propulsion Laboratory, California Institute of Technology (Caltech)
https.//www.youtube.com/watch?v=5Bfe]R037T8



https://www.youtube.com/watch?v=5BfejRo37T8

Temperature Anomaly (°C)
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NASA (15/1/2020)

2019 = 1,23°C

Global Surface Temperature Relative to 1880—1920 Mean
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http://www.columbia.edu/~jeh1/mailings/2020/20200115_Temperature2019.pdf

Janeiro — Julho de 2020: 1,36°C
1,08°C (1951-1980) e 1,36°C (1880-1920)

Estamos a apenas 0,14°C da marca fatidica de 1,5°C, a
mais ambiciosa do Acordo de Paris para 2100!

“The first seven months in 2020 was the second warmest January-July at 1.08°C
relative to the 1951-1980 base period (1.36°C relative to 1880-1920), but 2016 was
just barely warmer at 1.09°C relative to 1951-1980".


https://mail.google.com/mail/u/0/?tab=rm&ogbl#search/climate/FMfcgxwJXVDZQLsfWCdTZTNfJvZdZpTh

Aceleracao enorme: o ritmo do aquecimento multiplica-
se por 2,5 na comparacao entre os dois periodos

—_

Global Average Temperature 1850 - 2017

o
o

2008-17:0.43°C/decade

o
o

1970-2014:0.17°C/decade

o
>

S
N N

o
S

[“ 'f ! Land data prepared by Berkoley Earth and combined | *
, { with 0Coan data adapted from the UK Hadloy Contro
Global tempeorature anomabes rolative to 19511980 average |
Vertical ines indicate 95% confidence intervals

--0.8
1860 1880 1900 1920 1940 1960 1980 2000 2020

~ Fonte: Climate Change Data Center da Chiangmay University

O
<
=
©
=
O
c
<
)
~e
=
©
e
o
Q.
=
@
—
©
£
L=,
O

©
»



http://ccdatacenter.org/PageFact.aspx?FactPageID=8&Categories=YES

2008 = 0,5°C acima da média do século XX (NOAA)

History of global surface temperature since 1880
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2017 = 0,9°C acima da média do século XX (NOAA)

History of global surface temperature since 1880
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2019 foi 0 22 ano mais quente no planeta
(quase empatado com 2016)

2019: second hottest year on record
Global temperature difference between 2019 and 1981-2010 average

T
+6°

. Em—
difference -6 -4 - 2 4

Source : ECMWEF, Copernicus Climate Change Service



2019 foi 0 ano mais quente na Europa
1,2°C acima do periodo 1981 — 2010

Recordes: Inglaterra = 38,7°C; Alemanha = 42,6°C
Franca = 46°C

15/01/2020

CLIMATE NOW: 2019 WAS WARMEST YEAR ON RECORD IN EUROPE
The latest information from the Copernicus Climate Change Service shows temperatures were over 1.2 degrees Centigrade above the 1981-2010 average in 2019.The
summer heatwave saw national temperature records being broken across western Europe; we saw 38.7 degrees in the UK, 42.6 degrees in Germany, and 46 degrees in

southern France, plus new temperature records also in Luxembourg, Belgium and the Netherlands.
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Junho de 2019 = Junho mais quente dos
registros historicos (desde 1880)

Earth just had its hottest June on record.
on track for warmest July

GISTEMP LOTI Anomaly (°C)
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Julho de 2019 = Julho mais quente dos registros

July 2019: hottest month on record

Temperature in July compared to pre-industrial (1850-1900) average
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Source: Copernicus Climate Change Service




Setembro de 2019 = Setembro mais quente dos registros

Earth just experienced its hottest
September, as 2019 heads for the record
books

amy 'Er_.‘- -"_.‘ ) ’ ) ) 2 ‘fr—‘“

Surface air temperature anomaly for September 2019 relative to 1981-2010
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Outubro de 2019 = Outubro mais quente dos registros

Earth sizzles through October as another
month ranks as the warmest on record
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FEEL THE HEAT: JANUARY 2020 WARMEST ON
RECORD

=miimms oAk
clivgaly 2100

January 2020 warmest on record

Monthly global air temperature anomalies (°C), compared to the
1981-2010 average
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May 2020 was warmest on record

The difference between the global surface temperature (land and sea)
for May and the 1981-2010 average for that month, in °Celsius 0.63
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September 2020 Was
Warmest September On
Record — World & Europe

October 8th, 2020 by Guest Contributor

By the Copernicus Climate Change Service (C35), The Copernicus Programme.

Scientists from the ECMWF Copernicus Climate Change Service reveal that globally September
2020 was 0.05°C warmer than September 2019, previously the warmest on record, making it
the world’s warmest September so far. Meanwhile, temperatures in the Siberian Arctic
continue to be much above average and Arctic sea ice is at its second lowest extent since
satellite records began.




Setembro foi 0 mais quente més dos registros historicos

September global surface air temperature anomalies
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September European surface air temperature anomalies
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A corrida entre 2016 e 2020

2020 likely to be the warmest year on
record globally

BY JEFF BERARDELLI Al {eff Berardelll £ ——— AT _ _
JUNE 15. 2020 7 9-55 AM / CBS i Solar minimum is not so grand | guess. Jan-May is 2nd warmest period on

record and Berkeley Ear C 020 being the warmest year

Ultimos 7 anos
(2014-2020):

0S mais quentes
dos registros
historicos
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A corrida entre 2016 e 2020

September 2020, warmest

Relative to 18801920 Mean

Month

September 2020 was the warmest September since adequate global data began in 1880. Global
temperature was +1.00°C relative to the 1951-1980 base period and +1.25°C relative to 1880-1920




Futuro imediato
do aguecimento

Os proximos 5 a 10 anos levarao
inevitavelmente a um aquecimento
meédio global igual ou superior a 1,5°C



2020 —-2024:1,06°C-1,62°C acima de 1850-1900 ou
0,45°C a 1,01°C acima de 1981-2010
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Ha 20% de chances de um aquecimento médio
global de 1,5°C até 2024 e as chances
aumentam com o tempo

WMO

-

There is a ~20% chance that one of
the next 5 years will be at least 1.5 °C
warmer than pre-industrial levels, but
the chance is increasing with time.




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

2025-2030
we cross 1.5°C

1950 1975 2025 2050 2075 2100

== Current Path (RCP 8.,5) === [ xtre - t f o—

Climate Central Research Report, “Flirting with the 1.5°C Threshold”. 20/IV/2016
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Um aquecimento meédio global > 1,5°C é perigoso
Um aguecimento médio global > 2°C é desastroso

Um aquecimento médio global > 3°C é catastrofico,
implicando a inviabilizacao das sociedades

Um aquecimento médio global > 4°C é
desconhecido, implicando ameacas existenciais



“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:

\

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.”



“O limite de 2°C das temperaturas médias
em relac3o ao periodo pré-industrial pode |’
ser cruzado em 2030 no Mediterraneo,
na regiao central do Brasil e nos EUA”

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.”



Aguecimento 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




Preface
Carlos A. Nobre In a high greenhouse gas emissions scenario, the
Jose A. Marengo country has a high likelihood (over 70%) of suffering a
g;,’g;;er R.Soares greater than 4°C temperature rise before the end of the
century. For high degrees of global warming exceeding

Num cenario de altas
C'lmate Change emissoes de gases de efeito
, | estufa, o pais tem uma alta
15KS A A probabilidade (acima de
70%) de sofrer um aumento
de temperatura maior que
40C antes do fim do século

© Springer International Publishing AG, part of Springer

[l Nature 2019
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Para o capitalismo, a pandemia é
apenas um acidente de percurso

Ela nao tera impacto sobre o
aquecimento futuro

Porque as emissoes de gases de efeito
estufa ja estao voltando ao “normal”



Em abril, as emissdes globais diarias haviam caido ~17% em
relacao aos niveis médios de 20109.

Daily global CO, emissions decreased by —=17% (—11 to —25% for +10) by early April 2020
compared with the mean 2019 levels,

nature climate change

Explore our content v Journal information v

nature » nature climate change » articles > article

Article | Published: 19 May 2020

Temporary reduction in daily global CO, emissions
during the COVID-19 forced confinement

Corinne Le Quéré = Robert B. Jackson, Matthew W. Jones, Adam J. P. Smith, Sam Abernethy, Robbie M.
Andrew, Anthony J. De-Gol, David R. Willis, Yuli 5han, Josep G. Canadell, Pierre Friedlingstein, Felix

Creutzig & Glen P. Peters
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Article | Published: 19 May 2020
Temporary reduction in daily global CO, emissions
during the COVID-19 forced confinement

Corinne Le Quéré ™ Robert B. Jackson, Matthew W. Jones, Adam 1. P. Smith, Sam Abernethy, Robbie M.
Andrew. Anthony J. De-Gol, David R. Willis, Yuli Shan, Josep G. Canadell, Pierre Friedlingstein, Felix

Creutzig & Glen P. Peters

Fig. 3: Global daily fossil CO, emissions (MtCO,d ™).

From: Temporary reduction in daily global CO; emissions during the COVID-19 forced confinement
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'Surprisingly rapid’' rebound in carbon
emissions post-lockdown

Fiona Harvey Environment correspondent

Thu 11 Jun 2020 18.30 BST



Em setembro, as emissoes ja voltaram aos
niveis pré-pandemia

Emissions Are Already Heading
Back to Pre-Pandemic Levels

2016-2020 is set to be the warmest five-year period on record, WMO says

By Laura Millan | ombrana and Akshat Rathi
9 de setembro de 2020 08:00 BRT




Na China, ja em maio de 2020 as emissodes de CO,
haviam superado os niveis de maio de 2019

CarbonBrief

| EMISSIONS | 29.June 2020 ©7:00 |

Analysis: China's CO2 ,
emissions surged past pre-
coronavirus levels in May
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Aumento de 4% a 5% na comparagao
entre maio de 2019 e maio de 2020

China’s CO2 emissions have surged back from the

coronavirus lockdown, rising by 4-5% year-on-year in May,

analysis of new government data shows.




China’s CO2 emissions surged past pre-coronavirus levels in May

Monthly emissions from fossil fuels and cement ir ._' "i'_ sarsus 2019
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Map of percentage reduction of fossil fuel CO2 emissions per region and country as function of time during the confinement
period
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Map of percentage reduction of fossil fuel CO2 emissions per region and country as function of time during the confinement
period
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Emissoes globais Janeiro a Junho de 2020

De uma queda de 17% em abril para apenas -4,7% em Junho, sendo
que ja em maio a China e a india haviam superado os niveis de

Early Jan.

E.U. and Britain

United States

Estimated change in CO, emissions
from fossil fuels, compared with 2019

Early April Global emissions f
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May 2020 Had the Highest Monthly Atmospheric CO2
Reading Ever Recorded

TOPICS: Carbon Dioxide Climate Change Global Warming NOAA
By NOAA JUNE 5, 2020
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O gque fazer?
4 pPassos

1.Reconhecer a realidade

2. Repensar as premissas

3. Acreditar que é possivel mudar
4. Agir para mudar



Passo 1 - reconhecer a gravidade extrema da
situacao atual: esta é a década da bifurcacao
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limit cycle
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Will Steffen et al., “Trajectories of the Earth System in the Anthropocene”. PNAS, 9/VII1/2018




Passo 2 — repensar nossas premissas

“A economia é
um subsistema
da ecologia, e
nao o contrario”

Herman Daly




Abandonar o antropocentrismo, obstaculo maior —
juridico e mental — a compreensao de que a posicao
atual do homem na biosfera €, ao mesmo tempo,
ecocida e suicida.




Passo 3 — Voltar a acreditar em nossa capacidade
coletiva de mudar o mundo

Para gue uma mudanca aconteca, € preciso
acreditar que ela é possivel

Il faut savoir allier le pessimisme de

r _" ) ’
| “intelligence a | "optimisme de la

\- volonté.
_

—Romain Rolland

e




Passo 4 - agir para mudar:

e diminuicao da desigualdade

e Minimizacao dos impactos humanos sobre o
clima, agua, florestas, biodiversidade

e Diminuir drasticamente o consumo de carne

e Avaliar as alternativas politicas em funcao
dessa emergéncia climatica e ambiental
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