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Study motivation
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1. ANVIL AREA
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Mean anvil evolution
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1. Anvil response to increased inflow
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1. Anvil response to increased inflow
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2. Thick anvil response to increased inflow
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2. Thick anvil response to increased inflow

e Greater convective mass transport meant a bigger increase in thick anvil area
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Understanding the results

e Conservation of mass links convective
_ 1 inflow to anvil evolution
1. Anvil area: A(t) = p—Df CMT dt
e Wetesthow well anidealised analytical
model can explain the results

D ~ mean depth
p ~ mean density

CMT = mtax(f pw dA)

core
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1. Predicted area evolution @
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1. Predicted area evolution
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2. Predicted thick anvil evolution
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2. Predicted thick anvil evolution

e Varying initial ice density reproduces the greater dependence of thickanvil

Fixed depth &

Fixed initial ice density

Varying depth

Varying initial ice density

1e9 1e9 1e9 1e9
- 5
PA — - .-
7 v ," = - _/.f
R - - -
v 5 7 7 5 4 e
6 4 R 7 Va
s s ,~ L
4 4 / a : —_
. 6% 1 | /
s s 6% & / — ol ; ——|206% &¢ ; o
E < - £ s - £ ; e £ s —-41331% —-
— 4 P — / R — d - — 3 s —
4 / . 34 P _ 7 - 3 Va -
© . - 1] / - - © / . — i) 7 .~
] 4 /./ ) / e - @ . v - ] 5 v
= e P P st E K -~ st 7 v P bt 4 - IS
<3 e e Pt < 21 4 ,‘/ P <C 4 A < , | 7 /_/ o
4 St ST s /'/ -~ ST T
s - - . ~ e -~ ] -
2 R . Ry ey v
ke Py 14 PN AR 11 VAR
Pt s 14, "~ watd
147 e - i
é)‘Area Area exceeding 2.50 kg m~? Area exceeding 2.50 kg m~? Area exceeding 2.50 kg m~2
00 01 02 03 04 05 06 07 08 00 01 02 03 04 05 06 0.8 00 01 02 03 04 05 06 07 08 00 01 02 03 04 05 06 07 08

Normalised lifetime

AREA

\

Normalised lifetime

Normalised lifetime

Normalised lifetime

J

Mathilde Ritman et al., EGU General Assembly 2026

|

VERY THICK AREA

DCC convective
mass transport

0-25 th
25-50 th
50-75 th
75-100 th
PREDICTED



Summary

1. Greater convective mass transport Using:
meant larger anvils

2. There was a greater dependence of thick
anvil area oninflow than total

3. Varyinginitial ice density reproduces the
greater dependence of thickanvil on
inflow

Presented by: Mathilde Ritman, mathilde.ritman@physics.ox.ac.uk

Tuesday 5 May, EGU General Assembly 2026
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Extra slides

1. Anvil area: A(t) = if CMT dt . , ,
pD e Conservation of mass links convective

inflow to anvil evolution
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D ~ mean depth model can explain the results

p ~ mean density
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