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Climate change widespread, rapid, and intensifying



Report Statistics
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Key Findings

1. It is unequivocal that human activities have 

warmed the atmosphere, ocean and land, causing  

widespread and rapid changes. 

2. The scale and pace of change has almost no 

precedent.



Atmospheric CO2 now 417 ppm, 

up 49% since pre-industrial

Highest level for at least 2 million years

Rate of increase over past 2 decades 
~100 X max rate during last deglaciation



https://www.nasa.gov/feature/langley/joint-nasa-noaa-study-finds-

earths-energy-imbalance-has-doubled

NASA report, June 2021

• Amount of heat trapped near 

Earth’s surface ~doubled 

since 2005

• Earth warming faster than 

expected, now 1.2oC above 

pre-industrial

https://www.nasa.gov/feature/langley/joint-nasa-noaa-study-finds-earths-energy-imbalance-has-doubled


Changes in global surface temperature relative to 1850-1900

IPCC AR6





Key Findings

3. Impacts are accelerating



Glaciers 

retreating & 

will continue 

to do so for 

decades

2009 2013



Water cycle intensifying





Cyclone intensity increasing



Extreme heat & heatwaves increasing

• 2020 hottest year on record

• Last 7 years were the hottest 7 on record

In Australia:

• 2019 hottest year on record, now 1.44oC above 1910

• 2019: 43 extremely hot days, 3x no. in any year last 

century

• 4th January 2020, Penrith hottest place on Earth, 48.9oC



BoM 2020

Extreme heat & heatwaves have killed 

more Australians than all other 

weather-related events combined



50oC days in Australian capital cities could be relatively common by mid-century

Average no. days >35oC in Western Sydney could increase 5 x by 2090

Purtil 2021

Lewis et al. 2017



Rate of ice sheet loss increased 4x 

1992-1999 cf 2010-2019



Sea level rise accelerating

• Rate doubled in period 2006-2018 compared 

to average over previous 4 decades



Bushfire seasons are lengthening and 

becoming more severe



3 August 2021



2019: Driest year on record

Rainfall 40% below average



Observed trends in Forest Fire Danger Index (1978 – 2017)

CSIRO & BoM 2018



“Black Summer” 

bushfires 2019/20

• >18 million ha burnt



Impacts

• >3000 homes lost, 3 billion 

animals killed or displaced

• >400 excess deaths; >4000 

increased hospital admissions; 

>8 million affected by smoke

• Overall costs approaching $100 

billion, costliest climate-related 

disaster in Australia’s history

https://theconversation.com/with-costs-approaching-

100-billion-the-fires-are-australias-costliest-natural-

disaster-129433



• Absorbing 93% excess heat, warming detectable to 2km

Oceans



Coral reefs are bleaching



• 3 major bleaching 

events in past 6 years 

(2016, 2017, 2020)

• >50% hard coral cover 

loss after first 2 

events



Oceans are acidifying

30%  more acid than pre-industrial



Ocean acidification



Mangroves are dying



Kelp forests declining



Shark Bay seagrass



https://www.climatecouncil.org.au/resources/ecosystems-report/

https://www.climatecouncil.org.au/resources/ecosystems-report/


Bergstrom et al. (2021) Global Change Biology



Key Findings

4. Worsening impacts are ‘baked in’ to the 

climate system for at least the next 2 

decades.



Observed and projected trajectory of the climate system

• A further 0.2 to 0.6°C 

is already locked in.

• We are committed to 

a temperature rise of 
1.3 to 1.7°C, even if 

we could stabilise

atmospheric CO2

concentration at 

today’s level

• Likely to exceed 

1.5oC in the early 

2030s

Climate Council 2021



IPCC 2021



Heatwaves & fire risk 

increasing

Marine heatwaves & 

ocean acidity 

increasing

Rainfall patterns related to ENSO 

amplified by the second half of the 

century 

More regions affected by drought in 

south, east & southwest, increase in 

sand and dust storms

Sea levels rising faster than 

global average



Key Findings

5. Projected changes in extremes are larger 

in frequency and intensity with every 

additional increment of global warming



Projected temperature rise

National

pledges

Current

policies

ES 

feedbacks

kick in?

Low

Emissions

High

Emissions



Key Findings

6. Methane is a big deal and getting bigger



• Measured over 20 yrs, methane 

>80 x worse GHG than CO2

• Warming caused by methane is 

about  67% of that caused by 

CO2

• Methane emissions have grown 

rapidly over last decade and are 

now higher than at any time in 

past 800,000 years (156% 

increase since 1750) 

• Main sources: agriculture & 

fossil fuels, especially fugitive 

emissions from gas extraction



Key Findings

7. Catastrophic events (tipping points) 

cannot be ruled out.





Key Findings

8. The window for effective action is 

closing rapidly but the climate future is 

still in our hands. 
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Mitigation: Stopping the problem



Adaptation: Coping with the problem

• Reducing exposure to risk

• Reducing susceptibility to damage

• Increasing capacity to adjust





Some tricky questions

• How adequate will our protected area system be in the 

future?

• How much should we intervene in nature?

• Moving species outside ‘historic range’

• Controlling native ‘invaders’

• Creating new habitat

• How do we balance our own climate change adaptation with 

those of our biodiversity? 



Aim: <2oC Aspiration: <1.5oC



https://unfccc.int/news/full-ndc-synthesis-report-some-progress-but-

still-a-big-concern

• Available NDCs of all 191 

Parties indicate 16% 

emissions increase 

emissions by 2030 compared 

to 2010, leading to ~2.7oC by 

2100

UN NDC Synthesis Report, Sept 2021



The Carbon Budget

Giga tonnes oC



• Temperature rise is 

proportional to 

cumulative CO2

emissions

• Each 1000 GtCO2 of 

cumulative CO2

emissions is likely to 

cause a 0.27- 0.63°C 

increase in global 

surface temperature 

(best estimate 0.45°C)

Carbon Budget Framework

IPCC 2021



https://www.climatecouncil.org.au/resource

s/net-zero-emissions-plummet-decade/

https://www.climatecouncil.org.au/resources/net-zero-emissions-plummet-decade/


1.5oC
Will we meet the 1.5oC target? 

• Current  emission rates 11.5 Gt C 

p.a

• At this rate, the carbon budget will 

be fully spent in 2.5 years from now 

• Meeting this target would need 5-

fold increase in global Paris pledges, 

and their successful implementation



1.5oC
Will we meet the 2oC target? 

• Current  emission rates 11.5 Gt C 

p.a

• At this rate, the carbon budget will 

be fully spent in 9.5 years from now 

• Meeting this target would need 3-

fold increase in global Paris pledges, 

and their successful implementation



1.5oC
To stay below 2oC

Emissions must be at least 

halved by 2030



1.5oC
To stay below 2oC

Emissions must be at least halved 

by 2030

….and we must be at net zero by 

2040 at the latest

2050 is too late

ANY expansion of fossil fuel development is 

incompatible with the Paris targets 



Australia: A Global Laggard

UN Sustainable Development Report, 2021

● Australia scored last out of 193 

countries on climate policy and action

Climate Change Performance Index 2020 

● Australia scored second last behind 

Trump’s America



What Australia needs to do:
What the Federal Government is 

doing:

● Australia should reduce 

emissions by 75% below 2005 

levels by 2030

● Refusing to budge on its weak 

2030 targets  (26-28% below 

2005 levels)

● Australia should reach net zero 

by 2035

● No national net zero target 

(though likely)

● There can be no new coal, oil or 

gas

● Subsidising fossil fuels, 

spruiking a ‘gas-led recovery’



• Signatories to Agreement expected to increase level 

of ambition

• Australia has indicated no change to near term target



68%

46%

40-45%55%

50%

“The benefits of stronger action will be realized within our lifetimes” 

(next 20-30 years) (IPCC 2021)



We are in a climate emergency

Our physical & biological world is transforming

We don’t have much time



Every fraction of a degree matters

Every year matters

Every choice matters






