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1℃ above pre-industrial

Managing climate risks: a climate science update,
Inquiry into tackling climate change in VIC communities
Professor David Karoly, Earth Systems and Climate Change Hub
National Environmental Science Program, CSIRO

Need to manage risks associated with
- physical risks due to climate change, and
- transition to a zero carbon economy
• Introduction to climate change
• Global climate update
• Climate change in Victoria
• Global emissions and Australian emission projections
• United in Science report to UN climate summit, Sept 2019
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Observed global climate change: greenhouse gases
Other long-lived greenhouse gases,
in addition to carbon dioxide, are
major contributors to climate change.

SoC, 2016, 2018

IPCC Special report on Climate change and Land, 2019
• Since the pre-industrial period,
the land surface air temperature
has risen nearly twice (~1.7 times)
as much as the global average
temperature
• Climate change, including
increases in frequency and
intensity of extremes, has
adversely impacted food security
and terrestrial ecosystems as well
as contributed to desertification
and land degradation in many
regions
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Australian climate in 2019
• Record high annual maximum temperature across Australia due to climate
change. Virtually impossible due to natural climate variations alone.
• Record low annual rainfall across Australia, mainly due to natural variations,
not climate change.

Observed Victorian
climate change

From VCP19 Climate
science report
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Observed Victorian
climate change

From VCP19 Climate
science report

Observed and projected
Victorian climate change

From VCP19 Climate science report
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Simulated temperature changes in Australia
* 2019

SoC, 2018

From VCP19 Climate science report
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New CMIP6 global climate model simulations
CMIP6 ScenarioMIP – some models have higher ECS, hotter!

Grose et al (2020) under review

New Australian global climate model simulations ACCESS
High emissions

Global temperature
changes relative to
pre-industrial
Low emissions
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Emissions from fossil CO2 emissions
Global fossil CO2 emissions: 36.6 ± 2 GtCO2 in 2018, 61% over 1990

Global Carbon Budget 2019
https://www.globalcarbonproject.org/

Growth in Australian emissions by sector 1990-2030
2020 relative to 2000: -0%, despite commitment of -5%
Australia’s INDC 2030: 26% to 28% below 2005, latest -16%
From “Aust. Emission Projections 2019” DoEE
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United in Science

report informing UN
Climate Action Summit,
Sept 2019
from WMO, UNEP,
IPCC, GCP, Future
Earth, GFCS

Summary
• Climate change has already led to significant changes in climate risks and
will continue to do so for the next 30-100 years or more
• Most confident projected changes are for increases in heat waves, severe
fire weather and coastal flooding, less certainty in many other extremes
• Recent Special Reports from IPCC have confirmed faster rate of observed
climate change and increasing impacts
• Much stronger global emission reductions are needed to limit global
warming to well below 2 degrees above pre-industrial levels
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FOR MORE INFORMATION

Prof David Karoly
David.Karoly@csiro.au

www.nespclimate.com.au

The Earth Systems and Climate Change Hub is funded by the Australian Government’s National Environmental Science
Program, with co-investment from the following partner agencies
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Climate change and the 2019 bushfires
• Eastern Australia experienced unprecedented bushfires in
spring and summer 2019 due to extended drought, heat
waves and periods of strong winds
• Natural weather and climate variations (Indian Ocean Dipole,
Antarctic vortex breakdown and stronger westerly winds over
NSW) were the main cause of the extreme low rainfall and
the extreme fire danger
• Climate change contributed to the extreme conditions
through long-term increases in temperature and heat waves
across Australia, and reduced rainfall in winter across
southern Australia

10

