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Outline

* Motivations
e Brief Introduction about the background
e Evidence of the variability.
e Basal friction
* Which friction law and friction coefficient?
* |ce rigidity
* How much does it influence the ice dynamics?
* Frontal ablation rate
* Non-smoothing vs. smoothing

e Conclusion
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Observed velocity 2007-03-31
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LANDSAT images, Cheng et al. 2020. The velocity magnitude at Helheim Glacier, Mouginot et al. in prep.

PART A,
Nt 2,

2 [ISSH VEGU21, 27 April 2021



UNIVERSITY OF CALIFORNIA IRVINE

Model setup

* |ce-sheet and Sea-level System Model (ISSM). -2.55°

» Shelfy Stream Approximation (SSA).

1000
* Finite element method (~28,000 elements).

» Resolution from 100 m to 1.5 km. 1500
2.565

* The bed elevation: BedMachine v3.

» Transient simulation from 2007 to 2020. 2.7
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- — Basal Friction
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Schoof's law: 7, =
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Budd's law: 7, = Cpgu;," N1

Weertman's law: 7, = Cy | u, | ' u,,

» All the three friction laws match data equally well.
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Choice of friction law
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- Same calving front as the friction experiments — i
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- Inversion of the ablation rate
. . . 6 Calculated ablation rate: 2007-01-02 m/yr
* The ablation rate is inverted directly from the level-set 2,573 pans 15000
function, which describes the sign distance to the calving
front positions.
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The inverted ablation rate at the calving front element from 2007 to 2020.
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“" Smoothing the inverted ablation rate
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e Basal conditions and ice temperature does not

matter for Helheim's variability.

e The terminus position is of most important.

* To capture the variabllity, there is no need to

resolve all the individual calving events.
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