Basal Melt Beneath Whillans Ice
Stream and lce
Streams A and C
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We have sed  ecently derived map of the velocty of Whilans e Szeam and
Aand (10 het dneh Seled with &

simple vertical advec tion.diffusion equation,“tuned" 1o match borehole
1empeature protikes. We find that most of the melt occurs beneath the

tributaries where barger bosal shear stiesses and thickes ke favors greater
skt {e.9, 19-20 mmvys). The cccuirence of hasal freeing is precliied benath
uch of the ice plains of ice Stream C and Whillans ice Stream. Modeledt mefl
1ates for when ke Stream C. was actl suggest Jhete was [ust enotigh melt water
generated in its tribiutaries to balance basal freezing on its ce plain. Net
basal melt for e Streant s positive due to smalkr basal
gradients. Modeled Vhitians ke Stream. however, were

asingl proiike at UpB.Basal =
for Whillans B and ie Stream A may have canditions mare similar to lhose
benaath e Streams € aod 01 in which c25e. there may not be suificlert meft 1o
sustairs orotion, This would be consistent with the steady decrleration of
Whillans stzeam over the last few decades. Aciiional bershale dedvecd
e as fusther ints on the modelied

15 a reduction in basal melt a factor?

remperature and melt rates.
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Melt Rate Calculation

Ice Stream C

ioodce

Geothermal heat fiux: G=70 mW/m?

B8asal shear heating;

> Tributaries: 1y, = 50% 4 (force balance)
> Icestreamsith= 2 kPa,

> Up=U

> No significant melt where Up, < 25 mfyr

asal temperature gradient. :

> Solve for steady state temperature profilés with
nehorizontal advection and melted bed,

> An“effective’ accumulation rate is used based on
fits to borehole temperatures,

Horizontai Advection

Along a flow line

lmtuding horizontal advection

provldes an improed ﬂtwah ithe

> By rapldly drammg ice fmm the interior, tri butanes p
gradient toward significantly less melt.

Whillans Ice Stream

ush the I@asal temperatur_e

> Additional borehole temperatures needto provide model val:datmn!contramts

and to for areas of nonsteady flow (e.g., Ice Stream C an

Whilans Ice Stream).





