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B Introduction I

A The average ice mass
Grounded ice observations A Glacier dynamics may be loss is dominated by

A Changsin surface elevation: strongly sensitive to ocean  ice dynamics (73%)
continuous thinning near the GL  temperature o
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Grounding line observations 2013 GL

A Retreatsl to 3 kmin 1996¢ 2013 - 1896 t(;'.‘ |
Southern lobe retreat 1.1 to 2.6 km [T
Northern lobe retreat 0.4 to 1.3 km (Li andRignotet al., 2015)

A Far greater than 60 mheé maximum '
grounding line migration due to tides
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Grounding line observations
A Retreatsl to 3 kmin 1996¢ 2013

Intersection between A—A” and B—B’

Northern lobe retreat 0.4 to 1.3 km
A Far greater than 60 mhe maximum
grounding line migration due to tide

Intrusions ofMCDW

A There are entrances to the ichelf
cavity below depths of 400 to 500

A Ice shelf thinning mainly caused b
ocean forcing
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Bathymetry (m)

Overall,in recentyearsthe Totten Glacierasexperiencech processof ice thinningand
continuedretreat of the groundingline causedby ice dynamicsand relatedto the sub
shelfmeltingand oceanforcing
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Model simulations

— -500

McCormaclet al. (2021) couple ISSM 1000
to PICOP 1000
A As the backgrountemperatures g
Increasethe melt ratesand R Y
discharge generally increase and 5;-1100 1500 %
the GLs retreamore. %
= Melt (constant forcing) Melt (variable forcing) Discharge (constant forcing) Discharge (variable forcing) -
M o | | | | Toorse | S 2000
E"’O | é 2'00 . 2300 ey
3100 x (km)
: 5°E | | | K ; GL position over 509rs
100 200 300 400 500 (McCormack et al., 2021

Time (years)
melt ratesincrease withbackground temperatures
(McCormaclet al., 2021)



Il |ntroduction . |

Model simulations

McCormaclet al. (2021) couple ISSM

to PICOP HaE

A As the backgrountemperatures
Increasethe melt ratesand
discharge generally increase and |
the GLs retreamore. ree B

Pelleet al.(2021)couple ISSM to

MITgcmvia MATLAB

A SSP58B. SSA & Budd friction
law resultsin SLRéossof D %
4.2 mm by 2100. ; W

Overal] oceanforcing variability and changesan ice shelf basalmelt rates are decisiv
for Totten Glacierdynamicswith the positionof the groundingline beingvery sensitiv

to oceantemperature

Bed topography (km)
Basal melt rate (m/yr)

— CTRL
— SSP126
— SSP585
— 0.5m/s

118°E

GL position in 2100
(Pelleet al., 2021)
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1. Howsensitiveare dynamicprocessedso the subrice shelfmelt rates?

2. Aredynamicprocessesensitiveto different slidinglawswhich apply
to the bottom of groundedice?



Il Methodology

mesh generation surface basal drag VIScosity dragcoeft. sensitivity
& optimization relaxation Inversion Inversion conversion test
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