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sea ice and ice sheet interaction in 

Greenland and the Antarctic Peninsula



Potential link among ice mélange, terminus, & velocity
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Potential link among ice mélange, terminus, & velocity

[Joughin et al., 2008]
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Rigid mélange
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Potential link among ice mélange, terminus, & velocity

[Joughin et al., 2008]
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Rigid mélange

Velocity slowing
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Potential link among ice mélange, terminus, & velocity

- Force balance: sea ice may 
suppress calving with little force
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[Amundson et al., 2010]
Narrow, extended fjord

Potential link among ice mélange, terminus, & velocity

- Force balance: sea ice may 
suppress calving with little force
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Northwest Greenland case study
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= 100 m

Retreat
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Open ocean periods: 73% coincide with retreat >50 m

[Moon et al., in prep, 2014]

Sea ice conditions influence seasonal terminus position



= 100 m

Retreat

Advance

Open ocean periods: 73% coincide with retreat >50 m

Rigid mélange periods:  56% coincide with advance >50 m

[Moon et al., in prep, 2014]

Sea ice conditions influence seasonal terminus position
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Average annual behavior

spring/summer retreat fall/winter advance

Longer sea ice free periods produce sustained retreat
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Average annual behavior

spring/summer retreat fall/winter advance

Longer sea ice free periods produce sustained retreat
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glacier bed

Average annual behavior

spring/summer retreat fall/winter advance

Longer sea ice free periods produce sustained retreat

Longer sea ice free periods

larger retreat little/no advance

North = black

South = blue

Se
a 

Ic
e

 F
ra

ct
io

n

2009 2010 2011 2012 2013



Longer sea ice free periods

larger retreat little/no advance

Longer sea ice free periods produce sustained retreat
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Surface meltwater is a complicating factor in Greenland
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[Moon et al., in prep, 2014]

- Seasonal development of surface 
meltwater runoff coincides with loss 
of sea ice
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Surface meltwater is a complicating factor in Greenland
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[Moon et al., in review, 2014]

[Moon et al., in prep, 2014]

- Seasonal development of surface 
meltwater runoff coincides with loss 
of sea ice

- Seasonal velocity changes for most 
northwestern Greenland glaciers 
appears more responsive to runoff 
than terminus change

2009 2010 2011 2012 2013



Changes in fast ice for Larsen B



Sustained and variable fast ice conditions
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Examining long-term velocity changes for Crane

- PyCorr for feature-
tracking velocity output 
from Landsat7 and 
Landsat8



Examining long-term velocity changes for Crane

- PyCorr for feature-
tracking velocity output 
from Landsat7 and 
Landsat8

- Able to look at glacier 
and sea ice/mélange 
velocities

- Interested in long-term 
(weeks to years) changes 
in glacier velocity signal



Examining long-term velocity changes for Hektoria



Greenland sea ice/mélange, terminus, and velocity

- Ice mélange corresponds to terminus position

- Sustained retreat may be associated with longer sea ice free periods and 
induce multi-year speedup

- Runoff is a complicating factor and seasonal velocity appears more responsive 
to surface meltwater



Greenland sea ice/mélange, terminus, and velocity

- Ice mélange corresponds to terminus position

- Sustained retreat may be associated with longer sea ice free periods and 
induce multi-year speedup

- Runoff is a complicating factor and seasonal velocity appears more responsive 
to surface meltwater

Antarctic Peninsula sea ice/mélange and glacier interaction

- Since loss of Larsen B Ice Shelf, multi-year fast ice has developed at multiple 
periods near Crane, Hektoria, and Green Glaciers

- Periods of open water conditions have also persisted through several months

- The region may provide a more “simple” case study for understanding the 
interaction of sea ice and glacier dynamics

- Techniques for measuring surface velocity continue to improve: we use 
PyCorr with Landsat7 and Landsat8
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