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The Burning Embers Diagram

� In 2001, IPCC (Smith 
et al.) addressed Art. 2 
of the Convention

� Identified 5 “Reasons 
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� Identified 5 “Reasons 
for Concern”
– Increases in GMT  

> 1990 that we 
thought would 
cause some or 
significant impacts



IPCC 4AR

� Schneider et al. (2007) 
identified “key 
vulnerabilities” and 
updated the RFCs
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� WG II SPM: “The 
‘reasons for concern’ 
identified in the TAR 
remain a viable 
framework for 
assessing key 
vulnerabilities.”



Update just published

� Based on the 4AR and 
literature since then

� Main findings based on 
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� Main findings based on 
observed impacts 
attributed to climate 
change

� New literature on 
future impacts



1. Unique and Threatened Systems

� TAR:
� Transition to yellow: below 

current temperatures
� Transition to red: between 1 and 

2oC

� Since TAR:
– Climate change impacts on 

many physical and 
biological systems being 
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many physical and 
biological systems being 
recorded (and attributed)

– Adverse impacts on unique 
systems such as in Arctic 
being observed

– Increasing risk of species 
extinction and coral reef 
damage is projected with 
higher confidence than in 
the TAR as warming 
proceeds.
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1. Unique and Threatened Systems

� TAR:
� Transition to yellow: below 

current temperatures
� Transition to red: between 1 and 

2oC

� AR4:
� Transition to yellow: below 

current temperatures
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current temperatures
� Transition to red: around 1oC
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2. Extreme Events

� TAR:
� Transition to yellow: around 

current temperatures
� Transition to red: between 1 and 

2oC

� Since TAR:
– Stronger attribution of 

observed changes in 
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observed changes in 
extremes (heat wave, 
fires, tropical cyclone 
intensity, drought)

– Greater sensitivity to 
extremes than previously 
assumed in some areas
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2. Extreme Events

� TAR:
� Transition to yellow: around 

current temperatures
� Transition to red: between 1 and 

2oC

� AR4:
� Stronger yellow at and below 

0oC
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0 C
� Transition to red: around 1oC
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3. Distribution of Impacts

� TAR:
� Transition to yellow: around 1oC
� Transition to red: between 2 and 

3oC

� Since TAR:
– Increased evidence that 

low-latitude and less-
developed areas generally 
face greater risk than higher 
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face greater risk than higher 
latitude and more developed 
countries

– Observed inequitable 
impacts even in developed 
countries (elderly victims of 
heat waves, poor victims of 
flooding, indigenous 
cultures threatened in 
Arctic) 

– Observations increase 
confidence in projected 
adverse impacts
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3. Distribution of Impacts

� TAR:
� Transition to yellow: around 1oC
� Transition to red: between 2 and 

3oC

� AR4:
� Transition to yellow: around 

current temperatures
� Transition to red: between 1 and 
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� Transition to red: between 1 and 
2oC
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4. Aggregate Impacts

� TAR:
� Transition to yellow: around 2oC
� Transition to red: between 2 and 

3oC

� Since TAR:
– Costs of extreme events 

better accounted for and 
likely to be significant

a
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likely to be significant
– Other methods show more  

significant long-term 
damages (Stern, Nordhaus, 
Weitzman)

– Climate change over the 
next century projected to 
adversely affect hundreds of 
millions of people
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4. Aggregate Impacts

� TAR:
� Transition to yellow: around 2oC
� Transition to red: between 2 and 

3oC

� AR4:
� Transition to yellow: around 1oC
� Transition to red: around 2oC

a
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5. Large Scale Singularities

� TAR:
� Transition to yellow: around 3oC
� Transition to red: between 4 and 

5oC

� Since TAR:
– Greenland deglaciation w 1-

4oC (and WAIS 1.9-4.6oC)
– More confidence in carbon 

a

���������������������������� �����	�
��

– More confidence in carbon 
cycle feedbacks

– Less confidence in MOC 
shutdown in 21st Century
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5. Large Scale Singularities

� TAR:
� Transition to yellow: around 3oC
� Transition to red: between 4 and 

5oC

� AR4:
� Transition to yellow: around 1oC
� Transition to red: between 2 and 

3oC
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3 C
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TAR vs AR4
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Final Thoughts

� We do not conclude what is “dangerous 
anthropogenic interference”

� Determination could be based on an 
individual RFC, a combination, or all
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individual RFC, a combination, or all
� We do not examine the costs or feasibility of 

mitigation


