
Tipping points in grounding zone melting
via seawater intrusions aleey@bas.ac.uk

@abraleey

Alex Bradley and Ian Hewitt



Sea levels have been much higher than today with similar CO2 and temperatures   



Models struggle to simulate this retreat
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Grounding zone melt boosts ice sheet sensitivity
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Grounding zone melt boosts ice sheet sensitivity
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Significant seawater intrusion has 
dramatic consequences for ice dynamics



Melt feedbacks on seawater intrusions
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ṁ =
StC

L
U1


H1

H
T1 +

✓
1� H1

H

◆�

<latexit sha1_base64="kqs3szWnQLEC6ONnK0Vc8/b7QUg="></latexit>



bed

ice

ice

bed

θ

L

Temperature T1
Temperature T2 > T1

V ·m

H(x, t)
H1(x, t)

H2(x, t)

x
U = U∞

H = H∞
U = U1(x, t)U = U2(x, t)

Momentum Conservation:
(Fr2 � 1)

@H1

@x
= Fr2

✓
Cd + Ci

H

H �H1

◆
�

✓
tan ✓ +

@H

@x

◆

<latexit sha1_base64="y4LZCNxrOyCl5GQKmxwPacSEIkI="></latexit>

Melting: ṁ =
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A small change in ocean temperature leads to a large response in grounding 
zone melting, with significant implications for ice dynamics 

with melt feedback
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