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1. Introduction

2. 3D Elmer/lce modelling
Halvfaryggen Ice Rise

3. 3D Elmer/lce synthetic geometry

2 | Clemens Schannwell, Outline © 2010 University of Tuebingen
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Motivation
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3 | Clemens Schannwell, Antarctica surrounded by ice rises © 2017 University of Tuebingen
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Background Ice Rises

Ice shelf buttressed through ice rise
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4 | Clemens Schannwell, Ice shelf buttressed through ice rise © 2017 University of Tuebingen
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Background Ice Rises

Ice shelf buttressed through ice rise
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* Ice rises usually omitted in continental scale simulations

5 | Clemens Schannwell, Ice sheet-ice-shelf system © 2017 University of Tuebingen
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Previous Work

Previous modelling approach
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6 | Clemens Schannwell, Previous modelling approaches © 2017 University of Tuebingen
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Hypotheses

Hypotheses tested

1. Ice rises are paramount for the
stability of the Antarctic ice sheet

2. lce rises are an untapped archive for
past ice thickness and grounding-
line positions

7 | Clemens Schannwell, Hypotheses tested © 2017 University of Tuebingen
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3D Ice Rise Modelling

Study site: Ekstroem Ice Shelf

 Dense network of
boundary input
datasets (e.g.
bedrock and surface

topography)

8 | Clemens Schannwell, 3D Ice rise modelling © 2017 University of Tuebingen



3D Ice Rise Modelling

EBERHARD KARLS

=
W

ZE
=

Model domain

* Dense network of

t

boundary inpu
datasets (e.g

irection

flow d

Ice

0.025

bedrock and surface

topography)

To)
Q
o

01

"h"
=
4’%‘

K&
RO
e,

%‘v K]
N

Yo}

0.00

grounding line

ice rises

le
inning po

Ip

Mult

ints

Q.
O

c

©

int

inning po

P

© 2017 University of Tuebingen
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3D Ice Rise Modelling

Inversion for basal drag and ice stiffening
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* Ice stiffening factor inferred
from inverse method at 1km
horizontal resolution
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10 | Clemens Schannwell, Inversion results
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3D Ice Rise Modelling

Model Setup Relaxation Simulation
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11 | Clemens Schannwell, Relaxation results © 2017 University of Tuebingen
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3D Ice Rise Modelling

Model Setup Relaxation Simulation
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12 | Clemens Schannwell, Relaxation results © 2017 University of Tuebingen
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3D Ice Rise Modelling

Ice loss at ice divides
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* Total ice loss of ~200 m at divides over 100 year relaxation
simulation

13 | Clemens Schannwell, Model problems © 2017 University of Tuebingen

dsdt



EBERHARD KARLS

UNIVERSITAT
TUBINGEN

3D Ice Rise Modelling

Horns at ice shelf boundary

Downhill right
boundary

Horn

14 | Clemens Schannwell, Model problems © 2017 University of Tuebingen



EBERHARD KARLS

UNIVERSITAT
TUBINGEN

3D Ice Rise Modelling

Reading relaxed geometry back in with Structured
Mesh Mapper

Underside of
the ice sheet

15 | Clemens Schannwell, Model problems © 2017 University of Tuebingen



EBERHARD KARLS

UNIVERSITAT
TUBINGEN

3D Ice Rise Modelling

Reading relaxed geometry back in with Structured
Mesh Mapper

Underside of
the ice sheet

16 | Clemens Schannwell, Reading back geometry © 2017 University of Tuebingen
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3D Ice Rise Modelling

Reading relaxed geometry back in with Structured
Mesh Mapper

Underside of
the ice sheet
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17 | Clemens Schannwell, Model problems © 2017 University of Tuebingen
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Synthetic Geometry

Synthetic 3D experiment
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« Geometry from Favier 2015
* Run to steady state; force retreat by increase in sea-level

18 | Clemens Schannwell, synthetic geometry © 2017 University of Tuebingen
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Synthetic Geometry

Synthetic 3D experiment

19 | Clemens Schannwell, GL Problems © 2017 University of Tuebingen
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Project description

Future Work

» Age solver in shelf (semi-lagrangian solver together with Carlos
Martin)

» L-Curve analysis, Convergence study

* Forcing experiments (e.g. ocean melting, divide migration)

» Coupling to landscape evolution model

20 | Clemens Schannwell, project description © 2017 University of Tuebingen
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Thank you.

Contact: Clemens Schannwell

Department of Geosciences
University of Tuebingen
Wilhelmstrasse 56

72074 Tubingen - Germany

Phone: +49 7071 29-73141
Clemens.schannwell@uni-tuebingen.de
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