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Melting implicated in long term changes to WAIS
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WAIS also shows significant decadal variability
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Ocean forcing

Seabed ridge in combination with shelf acts as a topographic barrier to the 
inflow of warm water

D
ut

rie
ux

 e
t a

l. 2
01

4

~120Gt/yr ~60Gt/yr



Pine Island has undergone significant calving recently
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Key question: have past and how might future calving change 
melt rates?

Presence of ice shelf in 
combination with seabed ridge 
restricts warm water access

Ice shelf front has retreated 
significantly by calving
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Numerical simulations in both realistic and idealised geometries
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Numerical simulations in both realistic and idealised geometries



Numerical simulations in both realistic and idealised geometries

circulation slow down 
reduces melt rate 



Numerical simulations in both realistic and idealised geometries



Numerical simulations in both realistic and idealised geometries
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Calving Melting 

this study

Liu et al. 2015 (e.g.)

If calving always enhances melting…
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A glaciological context to melt perturbations?
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ṁ�r.(hu) < 0
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A glaciological context to melt perturbations?

ṁ�r.(hu) < 0
<latexit sha1_base64="4PMkhEbuKQkb4eaBVOGSS3wUP5Q="></latexit>

thinning

observed ice velocity
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A glaciological context to melt perturbations?

ṁ�r.(hu) < 0
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A glaciological context to melt perturbations?
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no melt pattern change
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