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+ Nitrogen Loss

+ Carbon sequestration



Under-ice (Ul) phytoplankton net primary
oroduction (NPP)

* How much phytoplankton NPP is generated under sea ice in the Arctic
and Southern Oceans?

* How is Ul NPP changing over time?

 Under what sea ice conditions (concentration, thickness) do Ul
blooms form in each region?



Special Community Earth System Model run

* CESM version 2, ‘less melt’ parameterized run
* 4 phytoplankton and 2 zooplankton functional types
* Daily output of light at the ocean surface and fractional coverage
by each sea ice thickness category

 Calculated light limitation terms under each sea ice thickness
category and in open water.

* Partitioned daily NPP based on light limitation terms and area of each
sea ice thickness category within each grid cell.



How much Ul NPP is generated in the Arctic
and Southern Oceans? Proportion of tota
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~130 Tg C yr* of NPP is generated under sea
ice in each hemisphere Proporton of tota

NPP generated
under ice in 2025
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How is Ul NPP changing over time?

Arctic

1925

1950

1975

20b0
Year

2025

2050

2075

2100

NPP (Tg Cyr1)

160

140 -

120 A

100 A

80 A

60 -

40 A

20 -

Southern Ocean

1925

1950

1975

ZObO
Year

2025

2050

2075

2100



NPP (Tg Cyr1)

160

140 A

120 -

100 -

80 A

60

40 A

20 A

Ul NPP will decline in both hemispheres
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What sea ice thickness allows for Ul NPP?
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What sea ice concentration allows for Ul

NPP?
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Summary

» 260 Tg C yr 1 of NPP is generated under sea ice, split equally between
the Arctic and Southern Oceans.

* NPP under ice is likely to decline over time in both hemispheres.

* Most under-ice NPP in the Arctic is generated under consolidated,
thick sea ice. In the Antarctic, most under-ice NPP is generated under
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