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Experimental setup 

 
CESM 1.0.1: 
• CAM4, CLM4, CICE, POP2 
• 0.9x1.25_gx1v6 (~1°) 
• BPRD: climate doesn’t see progn. carbon cycle 
• 500 year control 850, branched from piControl 



0.2% 

Lehner et al. (2015, ESDD) 

Experimental setup: solar forcing 



Experimental setup: other forcing 

Lehner et al. (2015, ESDD) 

Gao et al. (2008) 

Pongratz et al. (2008) 
Hurtt et al. (2011) 
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• Lehner et al. (2015, ESD Disc.): Climate and carbon cycle dynamics in 
a CESM simulation from 850-2100 CE 

• Keller et al. (2015, GRL): Detecting changes in marine responses to 
ENSO from 850 to 2100 C.E.: insights from the ocean carbon cycle 

• Chikamoto et al. (in prep.): Delayed tropical Pacific biological 
productivity response to strong volcanic forcing 

• Blumer et al. (in prep.): Extreme winter cyclones in the North 
Atlantic in a CESM Last Millennium simulation 

• Gomez-Navarro et al. (in prep.): Dynamically downscaling wind 
storms over complex terrain with WRF 
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Temperature evolution 

Lehner et al. (2015, ESDD) 



Temperature evolution 

Lehner et al. (2015, ESDD) 



Prognostic CO2 

Lehner et al. (2015, ESDD) 



Prognostic CO2 

Lehner et al. (2015, ESDD) 



Prognostic CO2 

Lehner et al. (2015, ESDD) 

Friedlingstein et al. (2014) 

Long et al. (2013) 

Lindsay et al. (2014) 
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Climate-carbon cycle sensitivity 

Arora et al. (2013, JC) 



Climate-carbon cycle sensitivity 

Frank et al. (2010, Nature) 



Climate-carbon cycle sensitivity 

Lehner et al. (2015, ESDD) Frank et al. (2010, Nature) 



Climate-carbon cycle sensitivity 

Lehner et al. (2015, ESDD) Frank et al. (2010, Nature) 
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1. Climate-carbon cycle sensitivity 
• 1.3 ppm °C-1, but non-stationary 
• Hard to constrain by paleo (data and simulations) 
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Volcanic impact on carbon cycle 

Frölicher et al. (2013, GBC) 

NCAR CSM1.4 carbon 



Volcanic impact on carbon cycle 

Lehner et al. (2015, ESDD) 



Volcanic impact on carbon cycle 

Lehner et al. (2015, ESDD) 



Volcanic impact on carbon cycle 

Lehner et al. (2015, ESDD) Stevenson et al. (in prep.), CESM LME 
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Lehner et al. (2015, ESDD) 



Volcanic impact on carbon cycle 

Lehner et al. (2015, ESDD) 



Volcanic impact on carbon cycle 

Lehner et al. (2015, ESDD) Chikamoto et al. (in prep.) 
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Volcanic impact on carbon cycle 

Lehner et al. (2015, ESDD) 



Volcanic impact on carbon cycle 

Lehner et al. (2015, ESDD) 



Volcanic impact on carbon cycle (tropics) 

Lehner et al. (2015, ESDD) 
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0. Experimental setup 
 
1. Climate-carbon cycle sensitivity 
• 1.3 ppm °C-1, but non-stationary 
• Hard to constrain by paleo (data and simulations) 

 
2. Volcanic impact on carbon cycle 
• Non-linear scaling with eruption strength 
• Potentially poor model agreement, dynamical climate 

response matters 
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