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lce Sheet Coupled Approximation
Levels (ISCAL)

* Dynamic FS-SIA coupling by Josefin Ahlkrona

— see branch elmerice-iscal;
elmerice/Solvers/ISCAL "

ror in SIA, (b) Qrs (red) and Qgra
(blue)

(Ahlkrona et al, 2016)



FS-SSA coupling

Domain decomposition
Coupling Interface X, based on distance to grounding line

Implemented in SSASolver, independent of solver for Q¢
- |ISCAL's FS-SIA coupling can be applied in Q<
Not robust in 3D yet

(Van Dongen et al., 2018)



FS-SSA coupling
* Applied to MISMIP-like setup (Gladstone et al., 2017)

Ue [myr—']

— see elmerice/Tests/MISMIP_FS-SSA Y
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Difference below 0.5%
(Van Dongen et al., 2018)



Modeling of individual large-scale calving events at
Bowdoin Glacier
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Observed major calving events
2015 2017
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Surface ice velocity data

UAV phot()gram metry Terrestrial radar interferometry
2015

Velocity field (m day )

2017

Jouvet et al., (2017)

Data processed by Andrea Walter,
PhD at UZH & VAW



Automatic 3D remeshing

Using MMG tools, su
. , support b
Step 1: Refining input it Joe Todd
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Automatic 3D remeshing

Using MMG tools, support by Joe Todd
Step 2: Remesh based on level set ( <0 for deleted elements)
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Crevasse modeling

e FS on new mesh:

velocity Magnitude
-1.771e-05

1.3279e-5
8.8527e-6
4.4264e-6

=0.000e+00

Problems:

e Crac

K surface too rough (problematic with BC)

e NeeC

to specify ‘hausdorff’ locally

e Flow

Depth solver returns NaN for new mesh



Crevasse modeling

Future work:
 Update In runtime
* Let crack evolve based on stress criterion
 Combine with work by Joe for parallel
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