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Motivation & Philosophy

* Need daily basin-scale snow depth estimates for satellite
altimetry (mainly ICESat-2) sea ice thickness.

e Build on earlier work (e.g. Kwok and others) of
accumulation-derived snow depths from reanalyses.

* Assume forcing uncertainty is large, increment model
sophistication as needed.



The NASA Eulerian Snow on Sea Ice
Model (NESOSIM vi.0)

Two layer Eulerian model.
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winds as forcings.

* Daily (August to May)
gridded data output.

* Open source Python code.



The NASA Eulerian Snow on Sea Ice
Model (NESOSIM vi.0)
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The NASA Eulerian Snow on Sea Ice
Model (NESOSIM vi.0)
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The NASA Eulerian Snow on Sea Ice
Model (NESOSIM vi.0)

Initial conditions
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Calibrations with Soviet Station data

~

DO°>
g fQ

B;a/rents Sea




Calibrations with Soviet Station data
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Total Arctic precip across 8 reanalyses
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Annual Arctic precip across 8
reanalyses
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NESOSIM forced by different
reanalyses

2000-2015 season cycle
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NESOSIM (Median-sf)

2000-2015 depth/density
seasonal cycle

50

(a)I Arctic Ocean | (b)| Central Arctic (c)I Eastern Arctic'

310

1280

Snow depth (cm)
Density (kg m~3)

1 250

| | | | | | | | | | | 220
Feb Apr Aug Oct Dec Feb Apr Aug Oct Dec Feb Apr




-
Validate with NASA's Operation IceBridge
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May 15 results (2009-2015)
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Forced by MEDIAN snowfall, ERA-I winds, Bootstrap SIC, NSIDCv3 ice drift.



What next?




Improving CryoSat-2 thickness
estimates

(a) v2 data: Warren snow depth
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Already improving CryoSat-2
thickness estimates

(a) v2 data: Warren snow depth (b) v2.1: NESOSIM snow depths (b) - (a)




Distribute the snow?
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Future work and summary

* Produce updated CryoSat-2 & ICESat thickness estimates
* Distribute the snow over higher resolutions.

* Improve model physics

 Run NESOSIM in the Southern Ocean

* Getready for ICESat-2!
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