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The peaks in the PDFs are artefacts of the idealised wind forcing. = Different grid spacing of sea ice model (1, 2, 5, and 10 km) are tested

deformation comparable to satellite observations?

= Effects of different wind forcing resolutions (15 and 125 km) are studied

= At high resolution emerging leads localise deformation rates

f \ = Deformation rates are dominated by extreme deformation events and Results: Spatial scaling improves with increasing model grid spacing as well
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Model: MITgcm (VP rheology) 0 | | 0 | | -
E T T T 1711 T T T 1711 \\\\H\; § T T T T 7171 T T T 1711 \\\\H\; — T T T T T T T 1] T T T T T T T
| | - — 1km | ; — 1km || > o~ 15 km
Idealised Environment: 500 km x 500 km ocean box covered with sea ice 102 L —— 10km || 02 L —10km | | 2 - - - 125 km _ |
i = Figure: Spatial
B B ol ) ol ) 2107y | scaling of the total
Initial conditions: .. 7 .. 7 - deformation of 1-km
sea ice thickness: 20 cm é 109 . Slope: 2.36 é 109 M Slope: 2.62 2 o . model. The model is
uniform concentration: A=1 ) : Slope: 1.95 : £ 102 . ®>~._, Slope: 0111 | forced with 0.14°
107 | Slope: 170 107 | XS ’ ECMWEF analysis on
T — . E : O S ~. ~ \.\ . . _ .
——— closed boundaries o | oz | = RN Its original 15-km gria
—— 5 10718 | “-.% | and coarse grained to
. - + Slope: 0.086 °
i f c 125 km.
10—3 \ Lol L1l \ I B R 10—3 \ Lol Ll | L1 111 T
1073 1072 10" 10° 1072 1072 1071 10° é)
Absolute divergence rate (1/day) Shear rate (1/day) — — —
one ocean layer (100 m deep) 10 10 10
at rest Figure: PDF of both strain rate invariants in the Pan-Arctic set-up (1-km grid Spatial scale (km)
spacing, wind forcing: 0.14° ECMWEF analysis). PDFs are given for the original
_ _ grid scale of 1 km and coarse grained to 10 km scale. Discussion: Good agreement with scaling coefficient of elasto-brittle rheology
Wind forcing: | | 0.11 [Rampal et al., 2015]. Scaling coefficients of satellite observations vary
» Idealised: Sequence of passing high and low pressure system, 16 day cycle Discussion: Good agreement of the slopes of the power-law tails obtained around 0.2 [Marsan et al., 2004, Stern et al., 2009], but are are thought to be
» Reanalysis wind fields: 0.14° ECMWF analysis with 15-km grid spacing from the Pan-Arctic simulation with Girard's et al. [2009] satellite observations overestimated by 60% [Bouillon et al., 2015].
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