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Garnaut Climate Change Review update

http://www.garnautreview.org.au/index.html

• Observations and research outcomes since 2008 have … 

strengthened the position … that the Earth is warming and 

that human emissions of greenhouse gases are the primary 

cause

• Rates of change in most observable responses of the 

physical and biological environment to global warming lie at 

or above expectations from the mainstream science

• Despite the increased scientific understanding of climate 

change, and confidence in the science‟s conclusions about 

climate change, public confidence in the science seems to 

have weakened somewhat in Australia and some other 

countries since 2008





„Global atmospheric concentrations 

of carbon dioxide, methane and 

nitrous oxide have increased

markedly as a result of human 

activities since 1750 and now far 

exceed pre-industrial values

determined from ice cores spanning 

many thousands of years.

The global increases

in carbon dioxide concentration are 

due primarily to fossil fuel use and 

land-use change, while those of

methane and nitrous oxide are 

primarily due to agriculture.‟

Figure SPM.1IPCC WGI Fig SPM.1



Figure TS.20

Climate variations over the last millenium

„Paleoclimate information supports the interpretation that the 
warmth of the last half century is unusual in at least the 
previous 1300 years.‟

IPCC WGI Fig TS.20



Indicators of global warming
(from “State of the Climate 2009”, Bull Am Met Soc, 2010)



Conclusions from IPCC AR4 (2007)
• It is very likely that hot extremes, heat waves, and 

heavy precipitation events will continue to become 
more frequent.

• Snow cover is projected to contract. Sea ice is 
projected to shrink in both the Arctic and Antarctic. 

• Storm tracks are projected to move poleward, with 
changes in wind, precipitation, and temperature 
patterns. 

• Increasing atmospheric CO2 concentrations lead to 
increasing acidification of the ocean.

• 21st century anthropogenic CO2 emissions will 
contribute to warming and sea level rise for more 
than a millennium, due to the long timescales 
required for removal of this gas



IPCC WGII Fig SPM.2

How much warming is dangerous?



IPCC WGII Fig SPM.2

Impacts are greater in developing countries

Adverse impacts will be greater in more vulnerable 

groups, such as the poor and elderly, not only in 

developing but also in developed countries



http://www.copenhagendiagnosis.com/

Observed and modeled minimum Arctic 

sea-ice extent in September

Fig. 13 Copenhagen Diagnosis



http://www.copenhagendiagnosis.com/

Sea-level change 1970-2009

Fig. 16 Copenhagen Diagnosis



http://www.copenhagendiagnosis.com/

Global CO2 Emissions from Fossil Fuels

Fig. 1 Copenhagen Diagnosis



A remarkable success story
Reductions in ozone-depleting chemicals due to the Montreal 

Protocol have led to a reduction in greenhouse gases that is five 

times greater than achieved through the Kyoto Protocol

Fig ES-1, 

WMO/UNEP 

Scientific Assessment 

of Ozone Depletion 

2010, 



Who has caused the problem?
UNFCCC includes principle that: “Parties should protect the 
climate system...on the basis of equity and in accordance with 
their common but differentiated responsibilities and respective 
capabilities. Accordingly, the developed country Parties should 
take the lead in combating climate change” (UNFCCC, Art.3.1).

Regional greenhouse gas emissions in 2004

Fig 2.2 SyR IPCC AR4



Budget approach
Cumulative emissions 

allowed for 25% risk of 
exceeding 2C

• Equal per capita 
emissions allowance

• Global budget of 
1000Gt CO2 until 2050

• For world population of 
7G, 140 t CO2 per 
capita budget until 2050

• For NZ emissions of     
8 t CO2 per person from 
fossil fuels, budget is 
used in less than 18 
years 

Fig 5.1, The Science of Climate 

Change, AAS 2010



Key messages, Climate Change: Global Risks, 

Challenges & Decisions, Copenhagen in March 2009

• Recent observations confirm that, given high rates of observed 

emissions, the worst-case IPCC scenario trajectories (or even 

worse) are being realized

• Recent observations show that societies are highly vulnerable 

to even modest levels of climate change, with poor nations and 

communities particularly at risk.

• Rapid, sustained, and effective mitigation based on coordinated 

global and regional action is required to avoid "dangerous 

climate change" regardless of how it is defined.

• Delay in initiating effective mitigation actions increases 

significantly the long-term social and economic costs of both 

adaptation and mitigation



From www.nicholsoncartoons.com.au
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