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Overview Methodology

This study investigates the effects of Arctic cyclones on the - Sea ice Discrete Element Model (SubZero Model)
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datasets. We employed an idealized vortex model for the wind
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sea ice, wind, and ocean, we estimated the upper ocean d€,,
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simulations of sea ice projected onto the wind and ocean
velocity fields were conducted using a discrete element sea
ice model, Subzero, to examine sea ice trajectories under
cyclones for different sea ice-wind turning angles. This study

1 Using the analytical approach developed by Park and Stewart (2016), we
estimated surface ocean fields from an idealized Rankine vortex wind
field for various wind-sea ice turning angles.
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Results and Discussions

Introduction & Objective

o | | _ | | 1 For different sea ice-wind turning angles, we estimated the surface ocean
The Arctic is enter.lng a new era Charact_erlzed by thinner ice, decreased ice field from the wind and sea ice fields.
extent, and changing weather. Even during extreme events, such as Arctic 1 The wind and sea ice are not well aligned due to sea ice inertia and the
_cyclones, these dynam|c§ exhlb_lt S|gn|flca-nt vgrlatlops. Such varlatlions will influence of the ocean beneath the sea ice.
induce notable changes in sea ice dynamics, including sea ice motion,
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(MODIS July 28, 2020 Beaufort Gyre)

Figure 2. Wind field and ocean fields with sea ice-wind turning angles of 0-20 degrees.

Revealing Arctic Sea Ice Dynamics Under Cyclones via

d Ice floes released from the same location exhibited different trajectories
for various sea ice-wind turning angles under the same wind field.
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Figure 3. Ice floe trajectory for 50 km floe with a sea ice-wind turning angle of O (left) and 10 (right)

Position Graph for Changing Turning Angles
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Figure 4. Trajectories of 50 km radius ice floes for different sea ice-wind turning angles

Conclusions and Outlooks

We investigated the effects of sea ice-wind turning angles on ice floe
trajectories under a wind Rankine vortex field. As a next step, ERA 5 wind
reanalysis data will be used to construct a more realistic wind field. For the
sea ice velocity field, the NSIDC sea ice motion vectors will be used to

derive the ocean field, which will be applied to the simulations to examine
the motion of individual ice floes.
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