Australian
.  National
sy University

Managing a
changing and
variable climate

Professor Mark Howden @ProfMarkHowden
ANU Climate Change Institute
Vice Chair, IPCC Working Group Il



Australian . . - .
Hﬁ%'v%fsa'ty CO, emission rising again: record levels

40 Gt
CcO 2010-17

SRl 20138

A
Increase

30

1990-2000

+1.1%/vyr

CO, fossil fuel emissions
(Gt CO,lyear)

Global Carbon Project 2018, IPCC 2018



Australian
National
3 University

2100 Higher Emissions Scenario

2100 Lower Emissions Scenario

2019 Observed
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= Mo Global warming: human and natural
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- Best fit response to natural drivers GIObaI Warmlng relatlve to 1850_1900 (Oc)

—— Rest fit combined response
Best fit response to anthropogenic drivers
Observations range
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- Likely to reach
1.5°C by 2040
and perhaps as
early as 2026

» Already about
1.5°C over land
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<= W High temperatures almost everywhere

Annual J-D 2018 L-OTI(°C) Anomaly vs 1950-1980 0.84
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<= e Temperature variability increasing
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Temperature Anomalies
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Data source: NASA GISS Surface Temperature Analysis (GISTEMP)

Land-Ocean Temperature Index, ERSSTvS, 1200km smoothing

Base period: 1951-1980 Antti Lipponen (@anttilip)
https://data.giss.nasa.gov/gistemp/ Video license: CC-BY-4.0
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«=0 N Other climate changes globally

* Increased duration and intensity of heatwaves

* Droughts have increased in frequency and intensity in
some regions
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<= Mol Droughts: increasing IN many regions
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* Increase in heavy precipitation events which increase soll
erosion risk and flood risk
* Increase in dust storms

« Shifts in climate zones (arid zone expansion, polewards
contraction)
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MDB Is warming quickly

Annual mean temperature anomaly
M!.Jrra\_.r Daning IBasin (1910 o 2018}
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Higher temperatures reduce crop yield
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o Nl Extremes are ‘'normal’ - everywhere

Annual mean temperature percentage area in decile 10
M!Jrray Daning IBasin {1910 o 2013}
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o Nl Autumn rainfall changes

Autumn rainfall
Murray Danilng Basin (1300 tol2019}l
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Australia Seasonal Rainfall Zones
Based on rainfall data 1900-1999
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Based on rainfall data 2000-2015
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Climate effect on productivity
2000-01 to 2014~15
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<= f&"  Changes in heat stress frequency
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Current heat stress
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Precipitation scaled by global T (% per °C)
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.= fed  RUN-Off change per °C warming
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‘Past performance is not a reliable indicator of
future performance’
— Aust Securities & Investment Commission

“The past climate is no longer a reliable indicator
of the future climate’

— message from scientific community

Not matching the genetics, management or strategy to
changing climate, results in either underperformance

and/or increasing risk
Adaptation: ‘changing what we do to get what we want’
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2. % » Highly contextual - values
« Huge diversity of options
— on farm and off farm, diversification

— tactical and strategic
— Incremental to transformational
— Institutional, regional, value chain etc

 All involve costs, require some change
In knowledge as well as action

« Always in anticipation of net benefits
« Empowers, reduces stress
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50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 8/26 /2019
(white reqions indicate sea—ice)
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