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Study region and data

(1) Ice-penetrating radar data

(2) Ice surface displacement (vertical)
      from DInSAR Sentinel-1 data
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Study 1

Aim
● Investigate the radar-derived bed topography at very 

high resolution
● Decipher the ice-flow history from the 

geomorphology beneath the ice

Methods
● new bed topography DEM
● hypsometry
● basal roughness
● water flow on a isostatically corrected surface

● analysis of valley geometries 



6

Study 1

Aim
● Investigate the radar-derived bed topography at very 

high resolution
● Decipher the ice-flow history from the 

geomorphology beneath the ice

Methods
● new bed topography DEM
● hypsometry
● basal roughness
● water flow on a isostatically corrected surface

● analysis of valley geometries 



7

Study 1

Aim
● Investigate the radar-derived bed topography at very 

high resolution
● Decipher the ice-flow history from the 

geomorphology beneath the ice

Methods
● new bed topography DEM
● hypsometry
● basal roughness
● water flow on a isostatically corrected surface

● analysis of valley geometries 



8

Study 1

Aim
● Investigate the radar-derived bed topography at very 

high resolution
● Decipher the ice-flow history from the 

geomorphology beneath the ice

Methods
● new bed topography DEM
● hypsometry
● basal roughness
● water flow on a isostatically corrected surface

● analysis of valley geometries 



9

Valley analysis and landscape interpretation

1. shallow, narrow and V-shaped valleys East off 
the fast flowing region

2. shallow, wide and U-shaped valleys upstream of 
the fast flowing region

3. deep, wide and U-shaped valleys in the fast 
flowing region
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Study 2

Aim
● Investigate the cause for “bulls-eye” fringe patterns 

from DInSAR
● Interpret their spatial and temporal evolution in a 

glaciological context

Methods
● DInSAR of Sentinel-1 data
● ICESat-2 laser altimetry
● Ice-penetrating radar data
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DFG SPP Proposal

Detect active lakes 
Antarctic/Greenland-wide

“Bulls-eye” detection with 
Machine Learning

New active lakes informa about 
the general subglacial 
hydrological system 

Can be used for hydrology 
model validation

And to quantify the volume of 
subglacial water transport
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