A numerical simulation of sea ice in the East Sea
using Ocean-Sea ice coupled model
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A numerical simulation of sea ice in the East Sea

using Ocean—-Sea ice coupled model

Hui Jin Choi

Division of Marine Enviromment and Bioscience, Korea Maritime

University, Busan, 606-791, Korea

Abstract

This study simulated the sea ice in the northern East Sea and
investigated its effects on low salinity waters transported along
the Primorye coast using an ice-coupled Ocean General Circulation
Model, ROMS(Regional Ocean Modeling System). The model area covers
the region 126.5°E - 142.5°E, 33°N - 52°N with grid resolution of
1/10° (about 10 km) in latitude and longitude. There are 50
generalized S-coordinate levels. The atmospheric forcing 1is
obtained from the monthly meaned ECMWF forecast data with 0.5
resolution and ERA interim reanalysis data with 1.5° resolution
during the period 1999-2008. Heat and fresh water fluxes are
computed with a bulk formula without any relaxation of SST and SSS.
Four major tidal forcing (Mg,S2,Ki,01) are included along the open

boundaries based on TPX07.



The modeled sea ice in the Tatar Strait shows a maximum extent in
February and is disappeared in April. Although its duration time is
similar to the observed one, the model appears to underestimate the
sea ice concentration and area. The melting of sea ice in the Tatar
Strait seems to be responsible for low temperature and salinity
waters along the Primorye coast in spring as suggested by Park et

al. (2006).
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2. A 74
2.1 24 Qe

T2 Ao AFEE 2P ROMS (Regional Ocean Modeling System)
version 3.5 ©]t}. ROMS+= A+ A} (hydrostatic assumptions)<}
Boussinesqs ©]-&3ste] YA WA (primitive equations)S A=
32 A9 terrain-following % 2 4do]t} (Hedstrém, 2009).

Tl g B9 126.5°014 142.5°, 57 3374 52°0v, mdl g
At A= wgo= 247 1/10°(F 10km), A4 Weo = 50709 F
o2 FAEAT (Fig. 1). ROMS= 42 wako = S-F3% 7 (stretched
terrain-following coordinates)E& A& o =X thekst XS 2 ¢
3t} (Song and Haidvodel, 1994). S-=E A= nfet
2 B F99S 09 AAlE] 529 7 s B olygt Ao

£

TEg Bol: dATMLAE Y
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=

ot
o
=

N

Williams, 2005).
2 23 71 L Mellor-Yamada turbulence closure scheme (Mellor
and Yamada, 1974)& A}&3tla 3 @b A= Smagorinsky WHES

o8tk 8 olF &2 32 upstreamy-& ARgElaL, A O|FF>

A<

T
71 {8l AWM gk BAS ST (Beckman and Haidvogel,
1993). T »d Ak g 8-S SXSH7] 913 time stepping scheme

S leap frog®t H]5=3F Adams Moulton predictor—corrector schemes ©]



1T} (Shchepetkin and McWilliams, 2005).
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Fig. 1. The bottom topography of the East Sea.
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Fig. 14. (a) Schematic of intermediate (about 800 m depth) water circulation based on observations
by Senjyu and Sudo (1994; red), Isobe and Isoda (1997; blue), and Senjyu (1999; green)
(Mooers et al., 2006).
(b) Observed mean flow at 800m. The observed (PALACE float) currents are for August 1999 -
December 2001 (Mooers et al., 2006).
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Fig. A-4. Section of the Tatar Strait along 131 °E. Model result

(a~c) and Telley et al. (2004) (d~e) of potential temperature,

40 a2

salinity and potential density.
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Fig. A-5. Section of the Tatar Strait along 46 ° N. Model result (a, c, e, g) and Riser et al.

(1999) (b, d, f, h) of potential temperature, salinity, potential density and TS diagram.
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