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Geophysical uncertainties

* Equilibrium climate sensitivity
* Transient climate response

* Carbon cycle response

* (non-CO,) forcing
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Geophysical uncertainties

What’s up with
climate sensitivity?
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Geophysical uncertainties

What’s up with climate sensitivity?

., greater than 95% probability larger than 1°C

less than 10% probability
, greater than 6°C

greater than 66%
probability between

| 1.5an(|14.5°C | : )
| | | | . I S

0 1 2 3 4 5 6 7 8 9
equilibrium climate sensitivity [°C]

Multiple lines of evidence:
* Confirmation of range (Andrews et al., 2012; E. J. Rohling et al., 2012)

* Lower end: observed temperatures and ocean heat uptake
(Schmittner et al., 2011; Aldrin et al., 2012; Lewis, 2013; Otto et al., 2013)

* Higher end: observed climatology
(Fasullo and Trenberth, 2012; Sherwood et al., 2014)
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Tools: geophysical uncertainties

MAGICC
(Model for the Assessment of Greenhouse Gas Induced Climate Change)
Meinshausen et al. (2011) and earlier papers
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Tools
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Methodology
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Methodology
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Methodology
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Results: cost-risk distributions

Increasing mitigation costs’
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Results: cost-risk distributions

Increasing mitigation costs ’

T

0.9

0.7
0.6
0.5
04
0.3
0.2
0.1

T

Probability to stay below 2°C
Reduced climate risks

100 101 102 103
2012 Carbon Price [US$2005/tCO3]

Rogelj et al. Nature (2013)

AGCI 2014 — Aspen — joeri.rogelj@env.ethz.ch



| |
m % International Institute for
-

Eidgenbssische Technische Hochschule Zirich Applied Systems Analysis
Swiss Federal Institute of Technology Zurich | | A S A www.iiasa.ac.at

Results: cost-risk distributions

Increasing mitigation costs ’
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Results: cost-risk distributions

Increasing mitigation costs ’
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Results: cost-risk distributions
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Technological uncertainties
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Technological uncertainties
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Technological uncertainties
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Societal choices (energy demand)
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Societal choices (energy demand)
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What has been achieved?
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Political choices
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What if we move targets?
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Which uncertainties matter (most)?

2-3°C
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Which uncertainties matter (most)?

2-3°C

1.

2.

3. Societal (energy demand)
4. Technological
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Which uncertainties matter (most)?

2-3°C

1.

2. Geophysical

3. Societal (energy demand)
4. Technological
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Which uncertainties matter (most)?

2-3°C

Political (delayed action)
Geophysical

Societal (energy demand)
Technological

> =
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Keeping warming below 2 or 3°C:
an integrated view at costs and trade-offs

Thank you
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Backup: Geophysical uncertainties

Estimates of Climate Sensitivity
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Backup: Geophysical uncertainties

* Perturbed parameter ensemble (82-dimensional param. space)
* Constrained by (1) OHU, (2) hemispheric SST, and (3) RF estimates
* Resulting 600-member ensemble

* Posterior climate sensitivity distribution
reflecting the IPCC assessment

greater than 95% probability larger than 1°C

less than 10% probability

1
1
: grsa:)?rthabn 66% ' , greater than 6°C
1~ probability between™, 1 )
| 1.5and 4.5°C | '
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equilibrium climate sensitivity [°C]

MAGICC setup: Rogelj et al (2012), Meinshausen et al (2009)
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