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Worldwide sea level rise impact



Ice-sheet mass loss and shelf thinning

Rignot et al., 2008 Paolo et al., 2016





Ice-ocean interaction leads to melting at the 

grounding line



MIMO: Monitoring Melt where Ice Meets Ocean

• quantify basal melt of ice shelves surrounding the 

Antarctic ice sheet at high spatial and temporal resolution

• RBIS ice shelf laboratory

• Dronning Maud Land ice shelves (monitoring)

• derive improved parameterisations for use in ice sheet 

modelling studies

• Pan-Antarctic ice sheet modelling (f.ETISh)







Berger et al., 2017





Melt concentrated on channel flanks





Phase sensitive radar measurements (ApRES)

ApRES time series of ice shelf melt in channel: clear 

link with tidal signal

Sun et al., in prep



Future work: parametrizations of ice shelf melt



Expected outcome

• High resolution maps of basal ice shelf melt and change 

of melt in time (monitoring)

• Novel use of Sentinel-1 data for interferometry (TOPSAR)

• New insights into processes leading to ice shelf melt

• New parameterisations of basal melt





Sentinel-1 DInSAR/Speckle tracking

• Sentinel1 TOPSAR 

acquisition mode is made 

burst by bursts with 

varying steering

• InSAR image 

coregistration precision of 

~1/1000 of a pixel~is 

required…

• Speckle / Coherence 

tracking must be adapted



Sentinel-1 burst overlapping areas

• Sentinel1 TOPSAR acquisition mode offers new opportunities for non-

stationary scenes.

• Burst acquisition mode leads to overlapping areas observed at slightly 

different azimuthal angles.

• Azimuthal displacements on burst superposition areas lead to specific 

differential fringe patterns

• Phd research



Favier et al., 2016ERS velocity map





Ice-shelf melt in preferential regions (grounding 

lines and channels)

Alley et al., 2016

Marsh et al., 2016

2500% more melt in 

channels than outside



Breakup of Larsen B ice shelf: natural experiment

Scambos et al, 2009


