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Continuing work
Generate variable resolution meshes of Antarctica with
necessary high resolution at grounding lines.

Objective

Grounding line (G.L.) dynamics ~
* Processes there have a first-order control on ice L R

sheet stability and associated sea level changes. e *
* Challenging to model accurately in ice sheet models.

Marine Ice Sheet Model Intercomparison Project

for planview models (MISMIP3D)
* Series of community benchmarks for grounding line
dynamics and marine ice sheet modeling fidelity.
* Success here is required before simulating Antarctica. ol

MISMIP3D Results Using MPAS Land Ice with Albany velocity solver

"Stnd" tESt. Sta rh ng frOm nO ICE and Steady "P75" tESt. 2 km resolution 1km resolgtiorl | 0.15 km r'esotluti'onq Desired
accumulation rate, grow a marine ice sheet. |Starting from final Stnd_«==""" | . =" | . _behavior
Study grid convergence of steady state G.L. | state, add 'slippery' (d) : | e | ot
position after 30,000 year spin up. patch at middle of G.L. = "™ | " .,
. ’ 500 l‘;110_5210 530 540 550 :(3)10 550 530 540 550 560 570 gzo 530 540 550 560 570 580 = > e
_ for 100 yr, forcing G.L. . eoemim oy semtenio 0y ot i
; L. year 0-1
Z  Grounded part . ~ Floating part ST IS S — i o p— | GLyear100200 ol [ : 570 i
lg<‘ f‘ - d 53°§p?)r5§l'le';c)n : ° advance' %520_ - 5535- R 5545- ‘ 560 |
520;' range ! é :iz “..“*”GT at y=(.)__|_<_r~n,..:: é zg :f""“m -~~.~,~°: é ::: :./' / 550 | g _:- |
ce roertes D - | Then remove slippery = sfiEim—)  »f————=f =i———— =
: _5,490 __ 0 20 ?i()mes(r) 80 100 0 20 ?i()mese 80 100 0 20 i:)mes(: 80 10C time (a)
— . | patch, and G.L. should " " "
= . lreturn to original Summary: At sub-km resolution, MPAS-Land Ice
aanding lina _wyo' . Wwater pressure 10 10° 10° A ~
G dhgu ] b = bixy) Wore P | e s position after another  Passes MISMIP3D tests. Similar results at ~“km
Geometry at the end of Grid convergence. Sub-km resolution can be achieved with a Grounding Line
the Stnd experiment resolution is necessary. 100 Vr. C :
Parameterization (in progress).
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