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Modelling the ocean circulation underneath the Filchner-Ronne ice shelf :
What is the role of vertical discretization?

Background Mankind’s two great
unanswered questions:

Warm waters Iintruding underneath the
Filchner-Ronne Ice shelf might destabilize

the Antatctic ice sheet. This could have * Can we detect significant differences
long-term implications for the global sea around/beneath Filchner-Ronne ice shelf
level rise. Feedbacks, that either damp or (FR|S).'” chang.mg the vertical coordinate
amplify Antarctica's contribution to the from sigma to z in FESOM?
global sea level, can only be investigated in | |
a fully coupled ice sheet-earth system e Can we get the circulation, hydrography
model. and basal melt rates of the FRIS close to the

observations when we increase number of z i
z layers are utilized to reduce the amount layers in FESOM (Similar to the study of -
of computational resources at sufficient Schodlock et al. 2016)? 2 iy i bl
fine spatial resolution without sacrificing
the model skill in simulating the sub-ice G
shelf ocean. Moreover, the shelf break is —F 15 el

represented better in ocean geometry. Sub-ice shelf circulation
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El Mean velocity, temperature and basal melting
rate for the time period 1980-1999
We utilize the global multi-resolution

ocean and sea ice model FESOM (Finite
Element Sea ice-Ocean Model, Wang et
al., 2014).

Bottom Layer

®* CORE2 atmospheric forcing
(Griffies et al., 2012)

 |nitial condition: PHC3 Winter

e Run for 60 years

e Time step 5 min

e« 72000 2D surface nodes

e Three mesh setups in the vertical :
48 and 100 z- levels /
36 hybrid (23 terrain following)
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Filchner section at 76 S
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= * Reduced meridional velocities
£ * Colder Filchner ice shelf water
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w Increase in number of z-layers
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depth [m] . .
Longitude (deg) Averaged over the period 1980-1999 * Circulation pattern does not
show much sensitivity
105°W 90°w beneath FRIS
17,0‘?\“‘ 1994 | 75y, * Warmer rim current
Data Palmer

* Significant changes In
Circumpolar Deep Water
Intrusion onto the Amundsen
?ons and Bellinshausen Sea
continental shelves
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Bottom temperature in 1994 in simulation

Bottom

: Z. ., compared to data from Palmer et al.
Bottom temperature around Antarctica (mean 1980-1999) 100’ P
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