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The rate of ice-rich coastal bluffs retreat is accelerating

Mars and Houseknecht, 2007; Jones et al., 2009
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June 20", 2008 to July 28", 2008
2 hours between each frame
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The Arctic Environment is Changing
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Not your standard landscape
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Erosion occurs only when there is no sea ice
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Horizontal Notch Incision
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Horizontal Notch Incision
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August 13t 2010- August 22", 2010
15 minutes between each frame




Numerical model for coastal erosion

Ice Wedge Spacing

Air Temperature

Block Stability

&

Water Depth
Wave Height and Period

Notch Incision

—



What controls the rate of submarine erosion?

Permafrost Temperature m




We use three different formulations for submarine erosion

H, T, wave field
(height, period

<Tw, water temperature> < > < N, water set up >

e=f(Tw, H, T, n)

Submarine Erosion
Formulation

<Submarine Erosion Rate>




We use three different formulations for submarine erosion

<Tw, watertemperature> < ?H;'g"%’ivseﬁzg > <TI: water set up >

e=f(Tw, H, T, n)

Submarine Erosion
Formulation

Heat
Content of
Water

<Submarine Erosion Rate>




We use three different formulations for submarine erosion

H, t, wave field

(height, period > (. water setup )

<Tw, water temperature> <

e=f(Tw, H, T, n)

Submarine Erosion
Formulation

<Submarine Erosion Rate>




We use three different formulations for submarine erosion

H, t, wave field

(height, period > < M, water set up >

<Tw, water temperatu re> <

e=f(Tw, H, T, n)

Submarine Erosion
Formulation

<Submarine Erosion Rate>




We can reproduce observed block degradation

Toppled Block
BIUff Profile

Time: 0814/2010 09:29
| | | |

75 80 85 90
Model Domain [m] (no vertical exaggeration)

oY = O = W AR O,

Water Level [m)

| | | | | | | | | |
O%M 3 0814 0815 0816 0817 0818 0819 08/20 0821 08/22 08/23
Date

Model is driven by observed environmental conditions




Barrow Wind
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<Subaer|al and Submarine Erosion Rate
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Submarine Erosion
Formulation

Model Time Period: 1979-2011, hourly



Proportion of Total Erosion
Model Period: 1979-2011
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Questions?

— ————. o S ——-

*Y

i

“Mrh\'”\‘lﬂ»‘i"\h v (AN ‘ AT A ATATAS @9 Wier e 5012 A0 8400 o T KRS PR TR L21 a0 2R IR




