Estimation of Calving Law Parameters from Satellite Data
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Discontinuous Galerkin for Hamilton Jacobi Equations

 Development of a new Level-set solver for * Nonlinear Hamilton-Jacobi equations:
tracking calving fronts of ice sheets o + H(p,) =0
* Improve sc.alirTg over existing solver * Traditionally solved with (W)ENO Finite Differences
* Coupled with ice sheet model e Direct DG method due to Yan and Osher [2] (for 1D, analog. for 2D)

* Optimization to estimate parameters

fE Peu dx + fE H(py,p)udx =0 with p;= p, = ¢,
* Compute p, /, with left/right upwind flux:
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- E  Development of a generic coupling adapter for ISSM)
~05 & ISSM [3] with preCICE coupling library [4] 3D FEM
- * Useable for calving fronts, subglacial
hydrology, oceans, etc.
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* Level-set Equation:
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e Calving law, e.g. von Mises:
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Time series of Calving front at Devicq Clacier, Getz Ice Shelf, Antarctica
generated with automated neural network processing (Baumhoer et al. [5])

* Ice velocity v, von Mises stress oy, from
ice sheet model

° Ca“brated Stress threshold O-max Optlmlzathn USing Sate”ite ObservatiOnS

Challenges:
* Only area around front -> Weighting
* Coupling to ice sheet model | _ Limit At

10° transient step e Reinitialization of SDF
103 stress balance module
o— thermal module . .
. . . . Test with synthetic data
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sheet model ISSM identified as scaling

bottleneck Ongoing Work

* Motivation for replacement with new DG
solver

 Optimization and performance analysis of Level-set solver
* Verification of parameter estimation method with real life data
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