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Introduction

Average Monthly Arctic Sea Ice Extent
September 1979 - 2017
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Hypothesis
If Arctic sea ice cover drives primary production:

What about carbon export and burial efficiency?

Carbon export or burial / primary production



Model

* NEMO v3.6: OPA — LIM v3 — PISCES v2
e 75 vertical levels

* Surface forcing: Atmospheric reanalysis

* Biogeochemical conditions:
* Initial: from observation (WOA, GLODAP)
* Open boundary: same, constant
* Rivers (C, N, P, Si): GEM, GlobalNEWS2

* 5year spin-up Resolution (km)

* Hindcast from 1998 to 2015 5 10 15 20 25
HE e



Sea ice extent [ September 1995 |
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Sea-ice extent (106 kmz)

Sea ice drives primary production
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Emergence of nutrient limitation
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Carbon export/burial efficiency

Arctic Ocean
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Arctic carbon export efficiency in literature:
* Chen et al. (2003): 26 %
* Gustafsson and Andersson (2012): 34+8 %
* Roca-Marti et al. (2016): 50+50 %
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Conclusion

* 2012 Arctic primary production of 320 TgC/y (+ 30 % vs. 1998)
* Lower end of previous estimates (330-630 TgC/y)

e Carbon export and burial efficiency not sensitive to the change in sea
ice cover conditions between 1998 and 2012

e Up to 3 months increase in nutrient limitation duration in Eurasian
shelves

* Need to dig deeper into the characteristics of nutrient limitation



Model

Rivers
C,N, P, Si ¢ Atmosphere
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