
Improving air-ice CO2 budgets in 
polynia 

or MIZ during freezing ?

How to bugdet air-ice CO2 fluxes in 
thin ice covered areas taking into 

account sea ice temporal and spatial 
variability (including different ice type) 

Bruno Delille, Fanny Van der Linden, 
Steve Ackley, Jean-Louis Tison…
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Seawater
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DIC

Atmosphere

Sea ice

𝑹𝒆𝒔𝒑𝒊𝒓𝒂𝒕𝒊𝒐𝒏
𝑪𝒐𝒓𝒈𝒂𝒏𝒊𝒄

𝑷𝒉𝒐𝒕𝒐𝒔𝒚𝒏𝒕𝒉𝒆𝒔𝒊𝒔

𝐂𝐚𝐂𝐎𝟑 (𝒔𝒐𝒍𝒊𝒅)

𝐂𝐎𝟐 (𝒅𝒊𝒔𝒔) ↔ 𝐇𝐂𝐎𝟑 (𝒅𝒊𝒔𝒔)
− ↔ 𝐂𝐎𝟑 (𝒅𝒊𝒔𝒔)

𝟐−

?
𝐂𝐎𝟐 (𝒈)

Sea ice: source or sink of CO2?

DIC

𝐂𝐎𝟐 (𝒈)
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Sea ice: source or sink of CO2 fluxes?

Time

pCO2+
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Sea ice: source or sink of CO2 fluxes?

Time

pCO2-
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Autumn

Largest fluxes over young ice
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Ice types Sampling procedure

Unfilered or filtered
Frazil ice

Frazil ice collected with polyethyle bag 
(unfiltered) or filtered with handheld
sieve (filtered)

Unconsolidated Grey ice or proto-pancake grabbed by 
hand. Less than 10 cm thick

Bucket Frazil ice

Pancake Ice coring

Consolidated ice Ice coring
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Autumnal CO2 fluxes over polynyas vs consolidated ice in the SO

-0.77 Tg C d-1

1.3 10-8 Tg C d-1

0.09 to 0.23 Tg C d-1

245000 km2 14.6 millions km2

Sea ice

56.5 millions km2
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Assumptions: 
• during catabatic wind: 100% frazil ice
• Lower wind speed: 50% unconsolidate ice, 50% pancake ice
No consolidated ice
15% open water


