
A Revised Temperature-Dependent Remineralization Scheme for the Community Earth System Model (CESM)
Brabson, E.K.1, Doyle, L.F.2, Fedorov, A.V.1, Hull, P.M.1, Burls, N.J.2

1 Department of  Earth & Planetary Sciences, Yale University, New Haven, CT, USA 2 Department of  Oceanic, Atmospheric, and Earth Sciences, George Mason University, Fairfax, VA, USA

Abstract Number: PP53C-0656  /  Session: Friday, December 13, 2024 13:40-1730 EST

Export production is less 
efficient in a warmer ocean 
partially due to temperature-

dependent remineralization (Tdep)

METHODS
Temperature-dependent remineralization 

(Tdep) was added to CESM 1.2 and 
applied to gravitationally sinking 
particulate organic carbon (POC)

Temperature-sensitive 
feedbacks are important 

for modeling climate 
response to rising 

temperatures

APPLICATIONS & NEXT STEPS
Inclusion of Tdep in warm Pliocene

 simulations with and without a PMOC; 
RCP Scenarios with CESM2

export production

enhanced 
pCO2

↻

‘uptake’ 
Dissolved Inorganic Carbon (DIC) = [CO2] + [HCO3

-] + [CO3
2-]

remineralization

surface water -
rapid 

C-recycling

intermediate   & 
deep water -

slow 
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Biological Pump
DIC à Corg

Corg

POC flux attenuation is comparable 
to PI and measured values

(1) Measured data from Laufkötter et al., (2017) and references therein
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(1) Laufkötter, C., et al. Global BGC Cycles 31, 1038–1050 (2017).
(2) Weber, T., et al. Proc of the National Academy of Sciences 113, 8606–8611(2016). 

Tdep increases transfer 
efficiency in cool regions
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The inclusion of 
Tdep will help 

capture effects of 
warming on carbon 

export, particularly in 
the high latitudes

Weber et al., (2016)


