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Full-Stokes vs Blatter-Pattyn (Riickamp et al. 2021, TC, in prep)
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A consistent framework
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Verification with ISMIP-HOM (Pattyn et. al., 2008)
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Consumed computational resources

AV

resolution (km)  #elements #DOF lin-Solver  #non-lin iterations  time (minutes) RAM (GB) MPI| OMP
12.87 1960 5280 MUMPS 11 0.11 1.87 1136
6.41 8560 20680 MUMPS 10 0.48 2.24 1136
3.2f 32700 75548 MUMPS 9 1.72 4.03 1136
1.6t 128530 289960 MUMPS 9 2.99 4.80 4136
0.8 512640 1142108 MUMPS 9 15.22 12.29 4136
0.41 2066130 4573976 DDSchwarz* 10 86.50 28.91 24118
0.2f 8220400 18141816 DDSchwarz* 10 248.75 46.95 241 9
0.151 14556150 32099408 DDSchwarz* 11 320.75 47.15 561 6
0.1} 32864970 72416740 DDSchwarz* 11 708.11 359.60 30148

» 11 vertical layers WCOMSOL @

» solved diagnostically

» coarse = MUMPS

» fine = domain decomposition solver with additive Schwarz

» P1P1 + GLS-stabilization

» friction coefficient k? from ISSM inversion

» basal sliding: taup=up k? N
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Surface velocity differences FS-BP
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Basal velocity differences FS-BP
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Basal shear stress FS-BP
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Vertically integrated viscosity FS-BP
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Vertically integrated viscosity FS-BP
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2D dimensional histogram

AV

() . (b) : (©) : : : :
AA A AAAL . A A AAAAAA A . AAAAAAMA‘_AMA
7\; 1.5} 1.5} 1.5}
C/)v AA A A A A A AhA A z i A 2 avark, a | Ak A“AM_A AAAA i 100m
Y il 1l + 400m
o 1600m
I?cn AAMAA AAA: 4. WY W Y ciia assA AAAA ABAA .asAl] 4 6400m
£ 0.5} 105} lost
“AAA A A A ;AA A : saaA | AA A“A‘A‘AA
0 : : 0 : : : 0 : , : :
0 0.05 0.1 0 2.5 5 7.5 0 025 05 0.75 1
bedrock slope (m/m) aspect ratio H/l FS slip ratio vb/vS

Counts of grid nodes per relative velocity error bin and per (a) bedrock slope
bin, (b) local aspect ratio bin, and (c) FS slip ratio bin. The size of the triangles is
normalized by the total number of horizontal grid nodes of each mesh.
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Integrative view
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» If you can afford really high resolution, BP is overestimating ice discharge by 3%
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Spatially averaged surface velocity
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