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Three regions investigated with 
the international collaborations
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Ice rises abut the ice sheet

Illustration: Reinhard Drews



A hill in the middle of ice shelf

Photo: Peter Leopold



Strong orographic effects on 
surface mass balance

Goel, Brown, and Matsuoka (2017, The Cryosphere)

Blåskimen
Island



Is the ice rise in steady state?

Goel, Brown, and Matsuoka (2017, The Cryosphere)

Blåskimen Island has thickened
by ~0.37 m/a over the past decade.



Onset of ongoing thickening

Goel, Martin, and Matsuoka (in review, J. Glaciol.)

Modeled isochrones vs. radar reflectors



Steady state for > ~1100 years 
before recent thickening

Goel, Martin, and Matsuoka
(in review, J. Glaciol.)

• Steady state for > ~1100 
years.

• On the downwind slope, 
less surface mass 
balance (SMB) than 
present day by ~23%

• On the upwind slope, no 
change in SMB



Health check up of ice rises

500 km

Thickening for the last ~50 years
Steady state for > 1100 years

(Goel, Brown, Matsuoka, 2017)
(Goel, Martin, Matsuoka, in review)

Slightly (~3 cm/a) thinning 
over the past ~3400 years

(Drews, Matsuoka et al., 2015)
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MADICE project with India



Ongoing analysis with fresh data

• Glaciology using radar, GPS, 
satellite data
 See Katrin Lindback’s poster

• 2 ice cores, both 100+ m deep



Is Dronning Maud Land important?

Paolo, Fricker and Padman (2015, Science)



We can’t afford the loss of ice shelves

Furst et al. (2016, Nat Clim Change); Trusel et al. (2016, GRL)

Active/passive ice shelves

Surface melt



Take-home messages

• Evolution and current mass balance of the 
DML coast is getting revealed.
– Fieldwork + satellite remote sensing.

• Individual ice shelves respond to 
atmospheric and oceanic forcing differently.

• Comprehensive observations are required.
– Oceanic forcing, atmospheric forcing, response 

of ice rises, ice shelves, and the ice sheet.

• Urgent need to develop a monitoring network 
to know when, where, and how this region 
starts to change under the warming world.
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Cross-section of an ice rise

Matsuoka et al. (2015, Earth Science Reviews)


