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Rate of land area lost more than doubled !
(1955-1985 compared with 1985-2005)"

Coastal perpendicular erosion rate:!
6.8 m/yr (1955 to 1979)"
to 8.7 m/yr (1979 to 2002)"
to 13.6 m/yr (2002 to 2007)"
"

The rate of ice-rich coastal bluffs retreat is accelerating"

Mars and Houseknecht, 2007; Jones et al., 2009"



June 20th, 2008 to July 28th, 2008"
2 hours between each frame"
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Permafrost temperature !
is increasing!

The Arctic Environment is Changing"

Sea ice-free !
season is !
expanding!
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Not your standard landscape"

Erosion occurs only when there is no sea ice"
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August 13th, 2010- August 22nd, 2010"
15 minutes between each frame"



Photo: Ada LeWinter"

Numerical model for coastal erosion"
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Photo: Ada LeWinter"

What controls the rate of submarine erosion?"

Tw, water temperature

Ta, air temperature

, water set up 

H, , wave !eld

Permafrost Temperature Ice Content



We use three different formulations for submarine erosion"

Tw, water temperature , water set up 

Submarine Erosion Rate

H, , wave !eld
(height, period

Submarine Erosion 
Formulation

e=f( Tw, H, , )
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We can reproduce observed block degradation"

Model is driven by observed environmental conditions"

Same time period as time lapse imagery"



Model Time Period: 1979-2011, hourly"
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What size events are "
most important?"




