Climate Change 2020:
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Australia, January 2020 — Start of a new decade
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Midday, Central Canberra, 5 Jan 2020




Estimates of ~12 million ha burnt

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

Fires doubled Australia’s annual CO, emissions
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Climate Change and Australian Disasters

Annual maximum temperature anomaly
‘Australia (1910 to 2019) -

Awstralan Bureau of Meteorn bqy
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Source: Bureau of Meteorology 2020



Climate Change and Australian Disasters

Annual maximum temperature anomaly
Australia (1910 to 2019)
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Climate Change and Australian Disasters

Annual maximum temperature anomaly
Australia (1910 to 2019)
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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.
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Feb 2020: Highest monthly SSTs ever |

recorded on the GBR

' 2 @ Most severe bleaching

For the first time, bleaching has occurred .. @ No'ornegighic bloaching
on all sections of the GBR, north to south N
GBR has suffered mass bleaching events A, -
in 3 of the last 5 years: 2016, 2017, 2020 ‘
o
Gap between recurrent bleaching events Townsvills ., S" 8
is shrinking, hindering recovery ‘_‘!,,J”
Macka);’-'.v‘v

.22 tis: ©
.lo > | ¢

Source: ARC CoE Coral Reef Studies, Townsville



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

Gt C yr-

Emissions

1900 1950 2000 2020

Source: Le Quere et al. 2018



Enhanced Greenhouse Effect




Nature’s Dangerous Decline
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Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, 2019



Nature’s Dangerous Decline

Nature IS decllnmg globally at rates unprecedented
In human hlstory

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



Nature’s Dangerous Decline

Nature Is declining gIobaIIy at rates unprecedented
In human hlstory

Around 1 m|II|on an|maI and'plant spemes are now threatened
W|th extlnctlon many W|th|n decades
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Nature’s Dangerous Decline

T TN

Nature IS decllnlng globally at rates unprecedented
| In human hlstory

Around 1 m|II|on anlmal and plant spemes are now threatened
with extinction, many |th|n eades.

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







Terrestrial vertebrate biomass

Vertebrate
wildlife
3%
Humans
30%

Domesticated animals
67%

Smil 2011



The Anthropocene biosphere

Mark Williams,' Jan Zalasiewicz,'! PK Haff?
Christian Schwigerl,’ Anthony D Barnosky**#
and Erle C Ellis’

ord presarves evidence for two fundamental stages In the evolution of

blosphere, 2 microblal stage from ~3.5 10 0,65 Ga, and 3 metaroan stage evidert by ¢ 650

suggost that the modem biosphere differs significantly from these previous stages and

sgrs of 2 new, third stage of blosphere evokxion charactartsed by: (1) global hom

flora and Guma; (2) 2 single peckes (Homo soplens) commandeering 25402

production and also mining fossll N primary pe oon (fosstl fuels)

photosynthecic anargy barmer; (3) human-directed evolur of Othar speces; and

interaction of the blosphere with the techmosphere (the global emerpent syste
gal networks), These unique
history that could persist over

goological timescales
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Global hbmogenisation of flora and fauna

[

Homo sapiens comandeering 25-40% of NPP
and mining fossil NPP

Human-directed evolution of other species

Increasing interaction of the biosphere with the |
technosphere )
ﬂy




Global hbmogenisation of flora and fauna

Homo sapiens comandeering 25-40% of NPP
and mining fossil NPP

Human-directed evolution of other species

Increasing interaction of the biosphere with the|
technosphere

A
Introduction H._
Humans ranspont aorganisms around the globe (McNeely, 2001 and references therem), con- ‘\
strect unique agriculteral and urban “anthrom ofganisms 10 live i El 2013, Ellis
- 3, 2 J ha wen e par t ants

Signs of a New, Third Stage of
Biosphere Evolution
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Emerging infectious diseases in humans are frequently caused by pathogens
onginating from animal hosts, and zoonotic disease outbreaks present a
major challenge to global health. To investigate drivers of virus spillover, we
evaluated the number of viruses mammalian species have shared with
humans. We discovered that the number of zoonotic viruses detected in mam-
malian species scales positively with global species abundance, suggesting
that virus transmission risk has been highest from animal species that have
increased in abundance and even expanded their range by adapting to
human-dominated landscapes. Domesticated species, primates and bats
were identified as having more zoonotic viruses than other species. Among
threatened wildlife species, those with population reductions owing to exploi-
tation and loss of habitat shared more viruses with humans, Exploitation of
wildlife through hunting and trade facilitates close contact between wildlife
and humans, and our findings provide further evidence that exploitation, as
well as anthropogenic activities that have caused losses in wikdlife habitat
quality, have increased opportunities for animal-human interactions and
facilitated zoonotic disease transmission. Our study provides new evidence
for assessing spillover risk from mammalian species and highlights conver-
gent processes whereby the causes of wildlife population dedlines have
facilitated the transmission of animal viruses to humans.
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Direct exploitation of wildlife and degradation of wildlife
habitat quality have increased opportunities for animal-human
interaction and facilitated zoonotic disease transmission

SINCTRING MTCCHOUS O ISCases 1N NUINANS are 1equently Caused Dy patnogens
onginating from animal hosts, and zoonotic disease outbreaks present a
major challenge to global health. To investigate drivers of virus spillover, we
evaluated the number of viruses mammalian species have shared with
Accepted: 13 March 2020 humans. We discovered that the number of zoonotic viruses detected in mam-
malian species scales positively with global species abundance, suggesting
that virus transmission risk has been highest from animal species that have
increased in abundance and even expanded their range by adapting to
human-dominated landscapes. Domesticated species, primates and bats
were identified as having more zoonotic viruses than other species. Among
threatened wildlife species, those with population reductions owing to exploi-
tation and loss of habitat shared more viruses with humans, Exploitation of
Subject Areas: wildlife through hunting and trade facilitates close contact between wildlife
ecology, health and disease and epidemiology and humans, and our findings provide further evidence that exploitation, as
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Human Development

and

the Earth System
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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

o~
o

S
o

2
v
?
8
o
e
-
&
2
& 2.0
.
:
-
om
2
L=,
Q

1950 2000 2050
Year

IPCC 2013



02*’

2 /\/‘\//\/ /\/\/\/’/\\_/ \/\_“/\\/\— .

04 L/*'\,v./\ -

0.6 y v Y ' —- v — v v
200 400 600 800 1000 1200 1400 16800 1800 200

Summerhayes 2015



0.2

0 . .
P A e M A

-~

\—/~’\‘\/ ~ vf}

0.4

0.6 - y v v v S— # ; .
0 200 400 600 800 1000 1200 1400 16800 1800 200

Summerhayes 2015

5

IPCC Projections
5 PALVOAND

Global Temperature (°



Committed —

0.2

0 . .
P A e M A

-~

\—/~’\‘\/ ~ vf}

0.4

0.6 - y v v v S— # ; .
0 200 400 600 800 1000 1200 1400 16800 1800 200

Summerhayes 2015

5

IPCC Projections
5 PALVOAND

Global Temperature (°



Earth System moves to a new
state? Severe challenge to

contemporary civilisation. — >
Possible collapse? IPCC Projections
"4 ~2100 AD
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Earth System moves to a new
state? Severe challenge to

contemporary civilisation. — >
Possible collapse? IPCC Projections
4 2100 AD
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Tipping Cascades

Tipping elements atrisk:
1°C -3°C
3*°C - 5°C
@ >5°C Greenland
Ice Sheet Arctic winter

sea-ice
Arctic summer

Jet Stream sea-ice CPerma: ‘Wﬁz@ .
Alpine
glaciers

Themmohaline

El Niilo Southern circulation

Oscillation Sahel Indian summer

monsoon

Amazon

rainforest Coral

reefs

/// g
» C P

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

\
\

West Antarctic
Ice Sheet




Tipping Cascades

Tipping elements atrisk:
1°C -3°C

3*C-5°C

@ >5°C Greenland =
Arctic summer
2 & o Y~ e e

Moderate risk of ‘large scale singular events’ (e.g., tipping
points) at 1°C and high risk at 2.5°C of warming

IPCC SR1.5 (2018)

rainforest

West Antarctic

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



Global Tipping Cascade

Greenland ice sheet

Ice loss accelerating Ancl ;
rctic sea ice

Reduction in area

Permafrost

Boreal forest Thawing

Fires and pests
changing @\l Atlantic circulation
g |n slowdown since 1950s

Amazon rainforest

Frequent droughts )
N Coral reefs
| —t Large-scale die-offs

) Tipping points

- Connectivity

RAISING THE ALARM Wilkes Basin,

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. e Ice loss accelerating

SOURCE: LM.LENTONETAL.

Lenton et al. 2019



Global Tipping Cascade

)
Greenland ice sheet —~ —r
Ice loss accelerating
Arctic sea ice o
Reduction in area (@)
- Permafrost
Boreal forest _ Thawing

Fires and pests ;
changing @l Atlantic circulation
=4 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.”

_ o : Wilkes Basin,
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

INET AL

SOURCE: T.M. LENT(

Lenton et al. 2019



Stability

Earth System Trajectories
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limit cycle
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The Climate Emergency

‘Intervention Time’ and ‘Reaction Time’

Scenario Group
Temperature rise in 2100
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The Climate Emergency

‘Intervention Time’ and ‘Reaction Time’

Scenario Group
Temperature rise in 2100
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The Climate Emergency

‘Intervention Time’ and ‘Reaction Time’

Scenario Group
Temperature rise in 2100
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The Climate Emergency

‘Intervention Time’ and ‘Reaction Time’

Scenario Group
Temperature rise in 2100
‘Intervention
., Times’?
Arctic sea

Ice:
0 years?
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net zero emissions
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The Climate Emergency

‘Intervention Time’ and ‘Reaction Time’

Scenario Group
Temperature rise in 2100
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The Climate Emergency

‘Intervention Time’ and ‘Reaction Time’

Scenario Group
Temperature rise in 2100
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Arctic sea
Ice:
0 years?
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The Climate Emergency

‘Intervention Time’ and ‘Reaction Time’

Scenario Group
Temperature rise in 2100
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CO, Emissions from Fossil Fuels and Land Use Change

Total emissions - Climate modelling
U groups submit for IPCC

Sixth Assessment
exponential growth (1.65%/yr) _ paris Agreement in force
ﬁ Kyoto protocol in force
ﬂ IPCC First Assessment

Detection of warming signal
correctly predicted

ﬂ First estimate of climate sensitivity
0.0
1850 1870 1890 1910 1930 1950 1970 1990 2010 2030

Source: W. Knorr, 2019



Emission Reduction Pathways
for Meeting the Paris Target

Histoncal emissions*
600-Gt carbon budget
2016 peak (best)

™
8
=
g
-~
)
©
=
O
@
d
E
@
0
O

e 2025
800-Gt carbon budget
2020 peak

Figueres et al. 2017



Emission Reduction Pathways
for Meeting the Paris Target

| Thisisthe |
& climate emergency!

l'l

CO, emissions (Gt per year)

e 2025
800-Gt carbon budget
2020 peak

Figueres et al. 2017
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Greta Thunberg

Excerpts from G.T. speech at COP24, Poland, 2018



Greta Thunberg

“Our civilization is being sacrificed for the
opportunity of a very small number of people to

continue making enormous sums of money.”
i = 3

Excerpts from G.T. speech at COP24, Poland, 2018



Greta Thunberg

\ =
“Our civilization is being sacrificed for the
opportunity of a very small number of people to
continue making enormous sums of money.”

N

“You are'stealing children’s future in front
of their very eyes.”

Excerpts from G.T. speech at COP24, Poland, 2018



Evolution of Income Equality

MW Share of Total Income going to the Top 1%, 1900-2010 — by Max Roser

I'he evolution of inequality in Englis The evolution of inequality in continental Europe

speaking countries followed a U-shap« and Japan followed a L-shap

.. English-speaking | Europe and Japan

countries

Source: S. van der Leeuw




Health and Social Problems are Worse in More Unequal Countries

Worse -

Index of:
Life expectancy
Math & Literacy
Infant mortality
Homicides
Imprisonment
Teenage births
Trust
Obesity
Mental iliness - incl.
drug & alcohol
addiction
Social mobility

Index of health and social problems

High

Income Inequality

Source: Wilkinson & Pickett, The Spirit Level (2009) www.equalitytrust.org.uk -EQuasty Trus

Pickett and Wilkinson 2015




Fritjof Capra and Pier Luigi Luisi

The Systems View
of Life

A Unifying Vision




Fritjof Capra and Pier Luigi Luisi

The Systems View |
of Life S .
...Our world today is dominated by a global
economic system with disastrous social and
environmental impacts — “predatory
capitalism”.... We are the only species on
Earth who destroys its own habitat, threatening.
countless other species with extinction in the
process. :
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Barriers to Climate Action in Australia



Barriers to Climate Action in Australia

Divisive politics: Lack of bipartisan action
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Vested interests — e.g., fossil fuel sector



Barriers to Climate Action in Australia

Divisive politics: Lack of bipartisan action

Vested interests — e.g., fossil fuel sector

Murdoch media — Sky News, The Australian etc.



Barriers to Climate Action in Australia

Divisive politics: Lack of bipartisan action

Vested interests — e.g., fossil fuel sector
Murdoch media — Sky News, The Australian etc.

Conservative ideologies
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Approaching a Social Tipping Point?




Approaching a Social Tipping Point?
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Approaching a Social Tipping Point?

. VPRSI Y.

Student strlkes and civil dlsobedlencelpressure
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Approaching a Social Tipping Point?

. VPRSI

Student strikes and civil disobedience/pressure
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Responding to climate change and the coronavirus:
What’s the same, what’s different?

Similarities:
1. Respect the science!

2. Act BEFORE the real crisis hits! ‘Flatten the curve’

3. Meeting the crisis takes precedence over other aspects
of society: economy, sport, education etc



Differences:

1. The COVID-19 crisis is immediate. Climate change is a
‘long fuse big bang’ crisis (although increasingly serious
impacts are already occurring).

2. Unlike COVID-19 which is damaging the economy, meeting
the climate change challenge can lead to a healthier, more
dynamic society and economy. But rapid, fundamental
change is required!



A COVID-19 type Response to Climate Change:
Flattening the Curve!
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A COVID-19 type Response to Climate Change:
Flattening the Curve!
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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.







