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Canberra, Australia’s Capital, January 2020
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Estimates of ~12 million ha burnt
(Area of Colorado is around 27 million ha)

33 people killed
Bushfire smoke responsible for 417 excess deaths

Nearly 3,000 dwellings and other structures destroyed
Several villages destroyed

= About 1 billion animals (mammals, birds, reptiles) burnt
to death
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Climate Change and Australian Disasters
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Fire weather conditions are

mostly worsening, particularly
in the south and east.

11-year running averages shown

Source: Bureau of Meteorology 2020



The climate Is warming rapidly
Global Average Temperature Anomaly, 1880-2017

—
o

(a)
—s— Annual Mean
—— S—year Running Mean

S

)

—
| 4 \
W/
(o)

p —
S
(q+1
F
o
=
L
—_—
—

—

<
—_—
L
o
F
—
=

I

1880 1900 1920 1940 1960 1980 2000 2020

Baseline is 1951-1980 NASA 2018



Global Carbon Dioxide Emissions

1900 1950 2000 2020

Source: Le Quere et al. 2018



Enhanced Greenhouse Effect
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Nature’s Dangerous Decline

Nature IS decllnlng globally at rates unprecedented

In human history
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Around 1 m|II|on animal and plant species are now threatened

W|th extinction, many within decades.
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The web of life on Earth is gettlng smaller and
mcreasmgly frayed

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, 2019



An Earth System Perspective




Human Development
d

the Earth System

Beginning
of
agriculture

Evolution of fully
modern
humans in Africa

Hunter-gatherer
societies only

Adapted from Steffen et al. 2004; ice core data from Petit et al. 1999




Climate Change

Global Average Temperature Anomaly, 1880-2017
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An Earth System Perspective

Temperature rise:
Beyond the envelope of natural variability!
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IPCC temperature projections
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Earth System moves to a new
state? Severe challenge to

contemporary civilisation. — 0
Possible collapse? IPCC Projections
. 2100 AD
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Tipping Cascades

Tipping elements atrisk:

1°C -3°C
3°C-5°C
o >5°C Greenland —
—_Ssea-ice _
Arctic summer

Moderate i'isk of ‘iarge scée singdlné“l_'_évents’ (e.g., tipping
points) at 1°C and high risk at 2.5°C of warming

IPCC SR1.5 (2018)

rainforest

West Antarctic
Ice Sheet

Source: J. Donges and R. Winkelmann
in Steffen et al. 2018



Global Tipping Cascade

Greenland ice sheet

Ice loss accelerating . .
Arctic seaice
Reduction in area

Permafrost
Boreal forest Thawing

Fires and pests
changing Atlantic circulation
In slowdown since 1950s

“If damaging tipping cascades can occur and a global
tipping point cannot be ruled out, then this is an
existential threat to civilization. No amount of economic
cost-benefit analysis is going to help us.”

Evidence that tipping points East Antarctica
are under way has mounted in Ice loss accelerating

the past decade. Domino
effects have also been West Antarctic ice sheet
proposed. Ice loss accelerating

SOURCE: T.M.LENTONETA

Lenton et al. 2019



Earth System Trajectories

Glacial-interglacial
limit cycle
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CO, Emissions from Fossil Fuels and Land Use Change

Total emissions Climate modelling
ﬂ groups submit for IPCC

Sixth Assessment
exponential growth (1.65%/yr) Paris Agreement in force

I

ﬁ Kyoto protocol in force
ﬁ IPCC First Assessment

Detection of warming signal
correctly predicted
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ﬂ First estimate of climate sensitivity
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Source: W. Knorr, 2019




Emission Reduction Pathways
for Meeting the Paris Target
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= This is the
climate emergency!

800-Gt carbon budget
2020 peak

Figueres et al. 2017
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Barriers to Climate Action in Australia
(and in the USA?)

Divisive politics: Lack of bipartisan action

Vested interests — e.g., fossil fuel sector

Murdoch media — Sky News, The Australian etc.
(Fox News in the USA)

Conservative ideologies
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Photo: Mark Cuddy



Approaching a Social Tipping Point?
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Student strikes and civil dlsobedlencelpressure
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Divestment from fossil fuels !’
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Increasing political instability — USA, Australia
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‘Trusted voices’ demanding action — farmers, firies...

Corporate sector — from greenwash to real action? |







World: there’s no way
we can shut everything
down in order to lower
emissions, slow climate
change and protect the
environment.

Mother Nature: here’s a
virus. Practice.







