Anisotropic mesh adapation

e compute metric
e perform mesh adaptation (Yams)

Elmer Solvers to:
e compute metric
e compute metric intersection (multi-variables optimisation)
e call remeshing library (MMG)
Can be used for:
® pre-processing
¢ transient mesh adaptation using Elmer internal capabilities for mesh to
mesh interpolation
Current limits:
* 2D plane-view mesh adaptation
* mesh adaptation is serial
* No yet in the Git repository
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Improving forecasts of ice-sheets conmibuton to zea-level nze requires, amongst others, to correctly model the dynamics of the prounding line (GL). Grid refinement in the GL vicimity iz 2 key component to obtain relable rezults. Improving model
accmnhilemummgtheeomp-umalmaﬁw&b&h.&enb«nmmttmth&&«rbmdmm—h«mo&L Adaptive mezh refinement (AMR) iz 2 method where the accuracy of the zolution iz controlled by zpatially
adaptng the mezh zize. The mam diffculty iz to £nd efficient and reliable estimators of the numerical error 1o conwol the mezh zze. Here, we use an emor eztimate bazed on the mterpolation error, propozed by Frey and Alauzet (2005). Routines o
canpm&em.ouopwwdeﬁ.nmghm’hmhﬂ!b«nmkmﬂdmﬁeﬁmtekmmmo&lﬂmﬂn(&glmdmﬂd 2013). The mezh adaptaton iz performed using the freely available library MMG (Dapogny et al., 2014) called from
Elmer/Tee. Our implementation in restricted o the adaptation of plane-view 2D mezhes comprized of linear 3-nodes triangular elements.

We zhow that combining the informaton from the ice thicknezz, the ice velocity and the bazal drag o define the mezh zize, allow's 1o reduce the number of mezh nodes by more than one order of magnitude, for the zame numerical accuracy, when
compared to uniform mezh refnement. For wanzient simulations, we have implemensted an iterative tranzient mezh adaptation algorithm (Alauzet et al., 2007) that allows to refine the mezh in the area where the GL evolves.
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5. Transient Experiment
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Transient mesh adapation

t0
tO+dt
V R ’ No
t1
i Remesh? Yes > Compute metric > New Mesh
v
t1
t1+dt
:l Remesh? No
t2
Lj Remesh” Yes —» Compute metric > New Mesh
v
The End

limits:
* Remeshing criteria (every n timesteps, GL maximum displacement,...) ?
* Mesh is adapted using diagnostic informations
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Fixed point transient algoritm

<
~
to . Compute metric |
- New Mesh
tO+dt | COmpute metric
¥
t1 —p| COmpute metnc P
Transient simulation ‘
has converged? | No
Yes
A\ 4
“ ~
t1 > Compute metric
- New Mesh
t1+dt —  COmMpute metnc
{5
v
Compute metric
t2 — y.
' Transient simulation
has converged? No
l Yes
The End

Need to iterate the transient simulation -> additionnal computationnal cost

but:
* Mesh is adapated using transient informations (metric intersection formulae)
» Convergence test is intrisic to the procedure
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