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Modeling micro-scale processes
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Large Eddy Simulation (LES)
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e Seaice (sometimes) contains a lot of small grain sediments
v’ Surface albedo decline, can enhance melting.

v’ Transport trace elements, significantly
affects ocean bio-geochemistry.

e Origin:
v’ Dust fallen with snows (from continents).

v’ Suspended from ocean floor and entrained"

Heat Flux
Amderma/Vaygach flaw lead ﬁ”
S N ST
Offshore P L LY L ET P
Winds flaw lead Slc?ri)ig,?f: - CD
. L e
R P i
A T I il
) ‘ . ;Currgnt Loﬂcen!@t!q,- o \elof
| suspension » Velocity /
! freezing Eddy |~ /e i :
Viscosity &
v nepheloid layer it
v shelf bottom o i
-—Offshore  Onshore —» A

Dethlef and Kuhlmann (2009) Sherwood et al. (2009)



A simple idealized experiment

Ocean component: kinaco (nonhydrostatic, Matsumura and Hasumi, 2008)
+ Lagrangian frazil ice component (developed in the present study)

Domain: 64m x 32m x 40m, horizontally periodic boundaries.
Resolution: Imx 1m x 1m
Subgrid-model: Smagorinsky-type LES, Cis reduced at z < 10m

Initial condition: 0 =-1.6°C, S=30psu uniform
Air temperature: -20°C (Up to ~730 W/m? heat flux at the open water)
Wind forcing: 5 m/s

Initial ocean current: 0.2 m/s . .

N %Wg
e

wind stress

Sediment Particles

[\

Frazil Particles




Histogram (categorized by layer/diameter)
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CCS (carbon capture and storage) D=8 D
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