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Examining the relationships 
between basal channels and ice 
shelf structural evolution with 
repeat, high-resolution elevation 
models and altimetry



Ice shelves are 
important because 
they buttress the 
flow of grounded 
ice, but they are 
vulnerable to 
calving and melting

Fürst et al., 2016 2



Basal channels are 
deep grooves at 
the base of ice 
shelves through 
which buoyant 
water is entrained

Head

Tail
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Le Brocq et al., 2013

Drews et al., 2017;  
Nature Communications Alley et al., 2019; 

Science Advances
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Alley et al., 2016; 
Nature 
Communications

Basal channel formation
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How is basal channel evolution related to changes at or 
upstream of the grounding line? 

Rates of change between 2015 - 2019
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Surface elevation data are used to 
track surface depressions. 

ICESat-2

Ice-penetrating 
radar data are 
used to validate 
surface 
inferences.
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Friedl et al., 2020, Earth-Science Reviews
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Getz Ice Shelf
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Modeled subglacial discharge - Wei et al., 2020, TC
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Wei et al., 2020, TC
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Thwaites Ice Shelf
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ATM/MCoRDS profile 4 Nov. 2011

Grounded GroundedFloating

19



20



21



22



23



Hager et al., In 
review, TC
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Hager et al., In 
review, TC
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Petermann Ice Shelf
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Petermann Ice Shelf
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Takeaways
• Several channels observed to be lengthening landward are associated with high basal 

melt rates, rapid thinning of grounded ice, and retreat of the hydrostatic boundary
• What do these changes in ice shelf structure mean for ice shelf stability?

• Several channels previously thought to be ocean-sourced line up with modeled 
channelized subglacial discharge
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