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he Burning Embers Diagram

TAR Reasons For Concern

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

ldentified 5 “Reasons
for Concern”

— Increases in GMT
> 1990 that we
thought would
cause some or
significant impacts
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IPCC 4AR

Schneider et al. (2007)
identified “key
vulnerabilities” and
updated the RFCs

WG Il SPM: “The
‘reasons for concern’
identified in the TAR
remain a viable
framework for
assessing key
vulnerabillities.”




Update just published

Based on the 4AR and
literature since then

Main findings based on
observed impacts
attributed to climate
change

New literature on
future impacts
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Artide 2 of the United Nations Framewerk Convention on Climate
Change [United Nations (1992) httpy/unfoccint/resource/docs/
convkp/conveng.pdf. Accessed February 9, 2009] commits signa-
tory nations to stabilizing greenhouse gas concentrations in the
atmasphere at a level that “would prevent dangerous anthropo-
genic interference (DAI) with the climate system.” In an effort to
provide some insight into impacts of climate change that might be
considered DAL authers of the Third Assessment Report (TAR) of
the Intergovernmental Panel on Climate Change (IPCC) identified 5
“reasons for concen™ (RFCs). Relationships between various im-
pacts reflected in each RFC and increases in global mean temper-
ature (GMT) were portrayed in what has come to be called the
“burning embers diagram.” In presenting the “embers” in the TAR,
IPCC authors did not assess whether any single RFC was more
important than any other; nor did they conclude what level of
impacts or what atmospheric concentrations of greenhouse gases
would constituta DAL, a value judgment that would be paolicy
prescriptive. Here, we describe revisions of the sensitivities of the
RFCs to increases in GMT and a more thorough understanding of
the concept of vulnerability that has evolved over the past & years.
This is based on our expert judgment about new findings in the
growing literature since the publication of the TAR in 2001,
induding literature that was assessed in the IPCC Fourth Assess-
ment Report (AR4), as well as additional research published since
AR4. Compared with results reported in the TAR, smaller increases
in GMT are now estimated to lead to significant or substantial
consequences in the framework of the 5 “reasons for concern.”

Article 2 | UNFCCC | climate change impacts

trayed in what has come to be called the “burning embers
diagram”; the image was also included in the Summary for Policy
Makers of the contribution of Working Group II to the TAR and
highlighted in the Synthesis Report.

In presenting the “embers” in the TAR, IPCC authors did not
assess whether any single RFC was more important than any
ather; nor, as they noted, did they conclude what level of impact
or what atmospheric concentrations of greenhouse gases would
constitute DAL, a walue judgment that would be policy-
prescriptive. The “embers” were designed primarily to commu-
nicate the associations of impacts with increases in GMT and
facilitate examination of the underlying evidence for use by
decision-makers contemplating responses to these concerns,

The IPCC Fourth Assessment Report (AR4) states that “the
‘reasons for concern’ identified in the TAR remain a viable
framework for assessing key vulnerabilities” In this article,
we revise sensill of the RFCs to increases in GMT, based
on our expert judgment about new findings in the growing
literature since the publication of the TAR in 2001.* Further-
more, our judgments are supported by a more thorough under-
standing of the concept of vulnerability that has evolved over the

ears,’ aswell as a more careful articulation of the criteria
h any specific vulnerability can be labeled “key,” and thus
contribute to a reason for concern (3).%

Section | defines and reviews the RFCs and “burning embers

figure as presented in the IPCC TAR. Section 2 presents the




Risks to
Many

Unique and Threatened Systems

TAR:

Transition to yellow: below
current temperatures

Transition to red: between 1 and
2°C

Since TAR;

— Climate change impacts on
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
Risks to Unique [ e : the TAR as warming
and Threatened — prOCGEdS.
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Risks to
Many

Unique and Threatened Systems

TAR:

Transition to yellow: below
current temperatures

Transition to red: between 1 and
2°C

ARA4:

Transition to yellow: below
current temperatures

Transition to red: around 1°C
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Risks to Unique
and Threatened
Systems




Increase in Global Mean Temperature above circa 1990 (°C)

2. Extreme Events

TAR:

Transition to yellow: around
current temperatures

Transition to red: between 1 and
2°C

Since TAR;

— Stronger attribution of
observed changes in
extremes (heat wave,
fires, tropical cyclone
Intensity, drought)

Greater sensitivity to
extremes than previously
assumed in some areas




2. Extreme Events

TAR:

Transition to yellow: around
current temperatures

Transition to red: between 1 and
2°C

ARA4:

Stronger yellow at and below
0°C
Transition to red: around 1°C




3. Distribution of Impacts

TAR:

Transition to yellow: around 1°C

Transition to red: between 2 and
3°C

Since TAR;

— Increased evidence that
low-latitude and less-
developed areas generally
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




3. Distribution of Impacts

TAR:
Transition to yellow: around 1°C

Transition to red: between 2 and
3°C

ARA4:

Transition to yellow: around
current temperatures

Transition to red: between 1 and
2°C




4. Aggregate Impacts

TAR:
Transition to yellow: around 2°C

Transition to red: between 2 and
3°C

Since TAR;:

— Costs of extreme events
better accounted for and
likely to be significant

Other methods show more
significant long-term
damages (Stern, Nordhaus,
Welitzman)

Climate change over the
next century projected to
adversely affect hundreds of
millions of people




4. Aggregate Impacts

TAR:
Transition to yellow: around 2°C

Transition to red: between 2 and
3°C

AR4:
Transition to yellow: around 1°C
Transition to red: around 2°C




5. Large Scale Singularities

TAR:
Transition to yellow: around 3°C

Transition to red: between 4 and
50C

Since TAR;

— Greenland deglaciation w 1-
4°C (and WAIS 1.9-4.6°C)

— More confidence in carbon
cycle feedbacks

— Less confidence in MOC
shutdown in 215t Century




5. Large Scale Singularities

TAR:
Transition to yellow: around 3°C

Transition to red: between 4 and
50C

AR4:
Transition to yellow: around 1°C

Transition to red: between 2 and
3°C




R VS AR4




Final Thoughts

We do not conclude what is “dangerous
anthropogenic interference”

Determination could be based on an
Individual RFC, a combination, or all

We do not examine the costs or feasibility of
mitigation




