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The contribution of sea ice to polar oceans carbon sink
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air- ice

air-sea

Current assessments and models consider air-ice fluxes to be zero 
based on the fact that the air-ice  transfer coefficient is neglectable 
compared to the air-sea  transfer coefficient 

In Polar ocean total carbon fluxes is: 
F = [Kice.fice ΔpCO2 brine-atm ] + [(1-fice) Ksw ΔpCO2 sw-at]

Resolved Fice:  Kice is poorly assessed
   no climatology product for pCO2 brine 
   Kice <<<<< KSw

1. The problematic 

3. The observation air-ice CO2 fluxes  

a. Depends of ice surface
b. Fluxes ≠ zero
c. Strong seasonality 

2. Processes PERMEABLE BARRIER 

4. First order approximation of sea ice carbon budget 
1. For each month a mean CO2 flux mmol m-2 day -1 
2. Multiply  Nbr of days in month : mmol m-2 month-1 

3. Multiply by the monthly ice  extent : mmol month-1

4. Convert mmol of CO2 in Tg of Carbon : Tg month-1

5.  Sum each month : Tg year-1

mean based 
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mean based 

Winter Summer 
Snow and ice over first year ice Snow, ice, melt-pond 
First year ice extent=  ice extent 
– multy year ice extent 
(mean ice extent in September) 

Melt-pond fluxes : Mean melt pond fluxes * 
monthly melt  pond extent 1
ice extent= sea ice extent –melt-pond extent

Þ sea ice a transient sink and source and therefore fluxes offset each 
other on yearly basis

Þ sea ice is neither a large sink or source of atmospheric carbon
 

Hypothesis: ignoring air-ice fluxes might lead to wrong assessment 
of the carbon budget of polar ocean 
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5. Conclusion 

pCO2 brine≠ pCO2 sw ≠ pCO2 atm
ΔpCO2br-atm>>>> ΔpCO2sw-atm
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