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Lakes are everywhere
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Conceptual model

Sheetflow clears lake dam
but does not erode

Sheetflow increases,
Initiating erosion of till-
channel

Lower pressure in channel
siphons water from lake as
its level declines

Lower pressure in channel
Increases deformation
closrure. Lower lake level
provides less gradient and
energy for erosion

Channel ceases
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Model formulation

Sheetflow:
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Model formulation i

Till Channel: -

Lo dS./dt = Net Erosion — Creep Closure
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" el gdp,-p.) ) Net erosion =f (water velocity * sediment size3? *
channel geometry)
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Modeled lake levels
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Hard to measure
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Easier to measure
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All models are wrong some
models are useful

Table Scale Models of water flow
Catania and Paola 2001, Geology)

Channels should not be
semicircular

*We address this with a
“geometry correction”

*Channel instantly
continuous between lake
and next major low

Figure 2.15b: Experiment P.L 3, Figure 2.15¢: Experiment P.L 3,
Q=131 ecm’s!, t=27 hours Q=210 em’ s, t=36.1 hours



Implications for ice flow

Ice surface velocity difference 2009 —
- 1997 m a*(Schuechl et al., 2012 TC)
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Implications for Ice flow
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" Satellite detected
“Active” lake

Satellite detected

“Big”lake

. Radar sounding r
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Conclusions

-Lake drainage requires siphoning

*Given low slopes and polar ice of Antarctica, siphoning trough
sediments is more likely.

*Active lakes = basal sediment
*Outflow and sliding begin before lake approaches maximum volume.

*Active lakes SHOULD fail most Carter et al., 2007 radar lake
classification criteria.
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