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Implications for sliding
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Relating basal resistance to key properties

"
o
=
o
¥
c
"
o]
:
AR p p 0 o
25 200 5 . -30 .25 -20 15 -10 5
Temperature relative to melting, C Temperature relative to melting, C
o ; c
=
o ,’e':".'KJT- Y™
)] B 2
£ A
w
B
@ 10% 4 4 .
10° 10} 10¢ 10?
. Sliding speed, m/a
a 1% PRSETNS
= > e,
o
g .
= . »
Il 2 .
% 102§
w ‘..;;c..‘ ‘ K
» Pl
o o 104 %
10} 10? 10° 10} 10? 103

Height above buoyancy, m

Height above buoyancy, m



LAPIN YLIOPISTO
UNIVERSITY OF LAPLAND

Spatial patterns

Resistance and sliding speed along PIG flowlines

Basal resistance, MPa
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Rupert Gladstone, 29th October 2018

Modelling Antarctic Ice Sheet — Southern Ocean interactions
with the Framework for Ice Sheet — Ocean Coupling (FISOC)

Rupert Gladstone, Ben Galton-Fenzi, David Gwyther, Chen
Zhao, Thomas Zwinger, John Moore, and perhaps some
others...
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FISOC: Framework for Ice Sheet — Ocean Coupling
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Toward coupled ice-ocean modelling

Idealised simulation of ice — ocean interactions
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Simulating glaciers and ice sheets with computers

A closer look at the grounding line movement and the ocean grid




FISOC: Framework for Ice Sheet — Ocean Coupling
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FISOC: Framework for Ice Sheet — Ocean Coupling

The new ElmerSolver subroutine is now
simply a wrapper for the init, run and
finalize methods implemented by
restructuring. The original ElmerSolver
code has been split between these
methods.

ElmerSolver_init now contains the logic
that handles the modes of initialisation.

Full code in the elmerice_FISOC branch
in the main github repository. Needs
tidying and merging! On my list of
things to do...

OC: Framework for Ice Sheet — Ocean Coupling
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Grounding line movement

Pressure at the ice/ocean
interface is determined by
the floatation assumption,
based on ice draft.
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ROMS implements a “wet/dry”
scheme, similar to the “thin
film” approach.
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Southern Ocean & Antarctic ice-ocean modelling

wah Ldes

: : : 1202.35 GU
We've set up a regional ocean simulation ' »

including all Antarctica’s major ice shelf
cavities.

Credit: Ole Richter, University of Tasmania

This will be coupled to an ice sheet
simulation of the whole Antarctic Ice . te ©
Sheet. t

A fully coupled whole-Antarctic ice-ocean e
simulation would be a world first, enabling
improved estimates of sea level rise.







Coupled ice — ocean modelling (FISOC)

The Roi Baudoin Ice Shelf and

its melt channels

Applying Elmer/Ice at different scales
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Above: Relatively coarse Antarctic mesh

N
4

w.
e

AV s
v

X
B

N~
2
\/

o
LA
AYAVA

Left: Fine resolution mesh for a detailed
study of ice shelf melt channels
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lce sheet modelling: sub-shelf channels
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One or two more comments...

Coupled ice ocean modelling is always at least as demanding as ocean modelling plus
ice sheet modelling. This is why | don’t recommend new people to go straight for
coupled modelling with FISOC: you need ice and ocean competence and functioning
domains first.

FISOC: plan to couple FVCOM into FISOC in Jan 2019. Tore and | have allocated a week
for this.

Accelerated forcing for ocean in coupled simulations for long timescales: if timescales
for ocean adjustment to forcing are sufficiently fast compared to the forcing trends,
maybe we can condense, for example, a century of forcing into a decade of simulation.



The future of Antarctica

Xiaoran says he isn’t going
to present anything.... so...

We’re now starting to carry
out computer simulations of
the Pine Island Glacier to
assess the impact of o
“subglacial drying” (not yet
published).
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lce Sheet Modelling: Pine Island Glacier

And just in case Yufang
doesn‘t present
either....

She might try applying
Glads to look at basal
hydrology — dynamic
feedbacks under PIG.
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Antarctic inversion

Pine Island Glacier and its ice shelf cavity




FISOC: Framework for Ice Sheet — Ocean Coupling ‘

Coupled simulation (using Nacho’s ISOMIP+ setup using FISOC as a
MISMIP+ Elmer/Ice setup) wrapper for time-evolving forcing)

Melt rate on
lower ice
surface

Temperature adne i
(not scaled in :
the vertical) , ¥

Ice Sheet — Ocean Coupling
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lce Sheet Modelling: Pine Island Glacier

Basal shear stress obtained through inversion
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