Attribution of Climate Change
In the Presence of Unforced Variability

by John M. Wallace, Clara Deser and Brian Smoliak



Partitioning of the variability and trends
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In an Ensemble Model Simulation
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JJA SAT Trend 2005-2060
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JJA Precipitation Trend 2005-2060
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Simulated versus observed patterns of warming over
the extratropical Northern Hemisphere continents
during the cold season

John M. Wallace®*', Qiang Fu®®, Brian V. Smoliak®, Pu Lin® and Celeste M. Johanson®
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SAT Trends 1920-2008
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Uncertainty in climate change projections: the role of internal
variability

Clara Deser + Adam Phillips « Vincent Bourdette -
Haiyan Teng

Clim Dyn (2012) 38:527-546



Leading EOF of 2005-2060 SLP Trends

CCSM3 DJF 36/60 CAM3 DJF 37 /65




CAM3 DJF 37 /65

Note that amplitudes in CCSM3 and CAM3 are comparable
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CCSM3 40-member ensemble mean

SLP/TS DJF
'ﬁ' "" R

12 -08 04 0 04 08 1.2 (o)



DJF 2005-2060 Departures from MEM Trends
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Questions about how to perform the dynamical adjustment
Is SLP the best variable to use?
How best to avoid overfitting? PLS!?

How to adapt to historical record?



Simulated versus observed patterns of warming over
the extratropical Northern Hemisphere continents

during the cold season

John M. Wallace*’, Qiang Fu*®, Brian V. Smoliak®, Pu Lin® and Celeste M. Johanson®
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SAT Trends 1965-2000

N: 40°N-90°N
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Concluding Remarks



Global-mean Surface Temperature
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Role of Atlantic Multidecadal Variability
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