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Fraction of NSW area that experienced maximum annual 
temperature in top 10% of all records since 1910

Climate Change 
has arrived.  

It will get worse. 

How much 
worse depends 
on decisions we 

make this 
decade, this year, 

today.

100%

1910 2020



Half a degree of additional warming can also heighten risk in our social systems with impacts like large-scale 
migration and civil unrest. Extreme and changing weather can undermine livelihoods, threaten infrastructure 
increase food insecurity and compromise the ability of states to provide conditions for human security, especially 
where there is existing political instability.  

Key processes that currently keep the climate stable are weakening, risking the establishment of feedback loops 
(e.g. loss of Arctic sea ice or forest dieback) that could hinder efforts to stabilize the climate, even as emissions are 
reduced. For example, the extreme case of a complete disappearance of Arctic sea ice during the sunlit part of the 
year, while unlikely in the short term, could accelerate warming by 25 years. 

The stability of the Earth system is influenced by feedbacks between the climate system and carbon-regulating 
processes such as frozen soils in permafrost or carbon uptake by forests. There is a growing understanding of the 
critical role of these biosphere carbon feedbacks in stabilizing the climate system and that those processes are 
loosing strength, thereby increasing the risk that self-reinforcing mechanisms become relevant and counterplay 
efforts to mitigate further climate change. Examples include the reduced carbon sink and carbon retention capacity 
of land and soils in the tropics, or the release of CO2 and methane from thawing permafrost soils.     

There is a growing recognition that climate impacts are hitting harder and sooner 
than climate assessments indicated even a decade ago.  
Since 2001, the IPCC has published a science-based risk assessment of several Reasons for Concern (RFC) to 
illustrate the impacts of different levels of warming for people, ecosystems and economies worldwide. A comparison 
of these from 2001 to 2018 (including an update in 2009) shows the evolution of the assessment -  the level of risk 
has increased with each subsequent analysis. 

Climate Insights 
Future Earth and Earth League 
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The more we know, the more we realise . . .
how dangerous even a small amount of warming can be.



1.1° - 1.2°C: (now) Black Summer, 38°C in Siberia, 
47% of local extinctions around world caused by climate change, 
Runoff water for NSW agriculture reduced by 15% on average.

1.5°C: (virtually inevitable by ~2035) Once-in-30-year heatwaves happen 
every 3 years, Summer temps of 2019/20 will be an `average summer.’

2.0°C: (beyond Paris)  Black Summer fire weather 4x more likely than in 1900,
50°C summer days in Sydney, 99% of all world’s coral reefs gone,
Complete ecosystem transformation on 13% of Earth’s surface.

Small rise in global temperature: Huge consequences

3.0°C+: (where world – and particularly Australian – action is taking us.)
Most world ecosystems destroyed or heavily damaged. 
Large areas of world uninhabitable.  Entire global economy damaged.  



Irreversible Changes are Happening Now

• Changes global ocean temperature, deep ocean acidification, and 
deoxygenation are irreversible on centennial to millennial time scales.

• Mountain and polar glaciers are committed to continue melting for 
decades or centuries.

• Loss of permafrost carbon following permafrost thaw is irreversible at 
centennial timescales.

• Sea-level is committed to rise for centuries to millennia due to continuing 
deep ocean warming and ice sheet melt, and will remain elevated for 
thousands of years.

https://www.ipcc.ch/report/ar6/wg1/#SPM
IPCC AR6 WG1

https://www.ipcc.ch/report/ar6/wg1/


Earth System Elements at risk of `tipping’

If these elements tip 
and then cascade in a 
domino effect, 

the result could be a 
`Hothouse Earth’

with temperatures and 
sea levels not seen 
since the Stone Age, 
millions of years ago.

Steffen et al (2018) PNAS, www.pnas.org/content/pnas/115/33/8252.full.pdf

1 – 3 °C

3 – 5 °C

> 5 °C

`On the move’

Lenton et al (2019)  Nature, www.nature.com/articles/d41586-019-03595-0

https://www.pnas.org/content/pnas/115/33/8252.full.pdf
http://www.pnas.org/content/pnas/115/33/8252.full.pdf
https://www.pnas.org/content/pnas/115/33/8252.full.pdf
http://www.nature.com/articles/d41586-019-03595-0


We can count emissions by 
country of origin, by 
sector, or by end user, but 
in the end, its all the same.

It’s the fossil carbon that is 
driving climate change.

Global



But what about the Paris Agreement?

• Nations that have committed to reducing emissions by 2030 have done so 
on average by only 7.5% (on 2010 levels), whereas a 

• 30% reduction by 2030 is needed to limit warming to 2°C and  

• 55% reduction by 2030 is needed to limit warming to 1.5°C.  

• Based on current policies as opposed to Paris Agreement pledges, warming 
could go as high as 3.6°C.

• Australia’s 2030 emissions reduction target is consistent with global 
warming of 4°C if all other countries followed a similar level of ambition. 



Think carbon budget (rather than net zero)

About 8 years remain at current emission 
levels before the remaining global carbon 
budget to hold warming to 1.5°C with at least 
a 67% chance is exhausted.  

That’s one reason why what we do between 
now and 2030 is so important.



50% Chance of Holding Global Warming to 1.5°C
66% Chance of Holding Global Warming to  2°C

Joint 2021 Report from: 
Stockholm Environment Institute, International Institute for Sustainable 
Development, ODI, E3G, and UN Environment Programme  
https://productiongap.org/2021report

Promises

Actual Policies

2°C
1.5°C
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The Fossil Fuel Gap

https://productiongap.org/2020report/
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This trend must reverse starting now in order to be consistent with a
future of 1.5°C to 2.0°C global warming

Data from Australia Energy Statistics 2021

Proportion consumed 
in NSW in red

GHG emissions from the 
combustion of NSW coal 
(Scope 3) 

is 3 times more damaging 
to the NSW environment 

than all of the State’s
direct emissions (Scope 1) 
combined
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Will NSW Close its Fossil Fuel 
Production Gap? COAL
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New South Wales

Glendell Extension

The Glendell Extension will make it more difficult 
for NSW to meet 2030 and 2050 emission targets

Look insignificant?
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Mt CO2-e Glendell Extension (Scope 1) Emissions

Annual Change in NSW Emissions to meet Policy Objectives

Materially significant compared to NSW emissions reduction task. 



GHG Emissions from the Glendell Extension

NB:  I have used current NGER values for methane and nitrous oxide

All Scopes Affect  
NSW Environment

Effect on 
NSW 2030 Target

Category of Emissions 
(Mt CO2-e) 

Total in period  
2022 – 2030 inclusive 

Lifetime 
2022 – 2044 inclusive 

Scope 1 2.264   6.457 
Scope 2 0.1783 0.5094 
Scope 3 77.27 220.3 
All Scopes 79.71 227.3 

 
is more than 

35x Scope 1 alone



How much fossil fuel* must stay in the ground?

Welsby, Price & Ekins (2021) Nature, 597

Oil Methane Gas Coal
Globally 58% 59% 89%

Australia 40% 35% 95%

What Australia does matters!

*Reserves in 2018 proven to be economically & technologically mineable.  Details in 

What this Commission does matters.

For at least a 50% chance of holding warming to 1.5°C
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