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Topography at the base
= Basal crevasses, melt channels, rifts, ...
» Roughness as a measure

Impact on basal melt
= Excavation of existing basal highs

= Correlation between basal melt and roughness
(Watkins et al, 2021)

Impact on stability
» Thins and weakens shelves

Usually not included in models
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= Ocean model NEMO-4.2 at 1/12° (1-2 km)

= Roughness from Watkins et al, 2021

= Drag coefficient C, as a function of
roughness interpolated on the ocean
model grid

—~ » Regional config at the Amundsen Sea
é » Basal melt implemented (Mathiot et al,
9 2017)

GC’ . _Spatial change of drag at the ice/ocean
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— » Basal melting depends on ocean circulation
and heat amount in the boundary layer (BL)

Basal melt rates (m y1)
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Basal melting depends on ocean circulation
and heat amount in the boundary layer (BL)

0.0100 » Basal drag controls turbulent exchange of
heat, changes the shear profile and the

[ 0:0075 thickness of the boundary layer
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Basal melting depends on ocean circulation
0.0125 4 and heat amount in the boundary layer (BL)

0.0100 » Basal drag controls turbulent exchange of
heat, changes the shear profile and the
thickness of the boundary layer

2 . C, coefficient of drag
Fd = pCdUm = pu U,,mean flow in BL
u* friction velocity

= Coefficient of drag as a function of
roughness z,

—0.0075 K = 0.4 von Karman constant
z half thickness of 15t ocean
level beneath the ice

- 0.0075

- 0.0050

- 0.0025

- 0.0000

- —0.0025

—0.005C

Coefficient of drag C
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Basal melt rates (m y1)

-so  Basal melt rates from Constant drag Spatially varying drag
Shean et al., 2019 C, = 0.0025 based on roughness
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