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1 INTRODUCTION

The Japan/East Sea (JES), Yellow Sea (YS), East China
Sea (ECS), and South China Sea (SCS) are major east
Asian marginal seas (EAMS). The complex topography
includes the broad shallows of the Sunda Shelf in the
south/southwest of SCS; the continental shelf of the
Asian landmass in the north, extending from the Gulf
of Tonkin to the Y5; a deep, elliptical shaped SC5 and
JES basins, and numerous reef islands and underwater
plateaus scattered throughout. The shelf that extends
from the Gulf of Tonkin to the Y5 is consistently near
70 m deep, and averages 150 km in width.

One of the difficult problems in marginal sea mod-
eling is the uncertainty of the open boundary condi-
tion (OBC). Three approaches, local-type, inverse-lype,
and nested basin/coastal modeling are available for de-
termining OBC. The third approach is to use nested
basin /coastal model: integration of the basin model pro-
vides the OBC for the coastal model. In this study, we
will use the nested Princeton Ocean Model (POM) devel-
oped by Blumberg and Mellor [1987] to simulate the east
Asian regional sea circulation and thermohaline strue-
ture.

2 MOoDEL DESCRIPTION

Here, we use a rectilinear grid with horizontal spacing of
L% by 1° for the North Pacific basin model, and of 0.25°
by 0.25° for the regional model (Fig. 1). Both models
have 23 vertical sigma coordinate levels and use realis-
tic bathymetry data from the Naval Oceanographic Of-
fice DBDBS database (5 minute by 5 minute resolulion).
The basin model domain is 80°E - 90"W, 30°S5 - g5 N,
and the regional model domain is 98° - 143°E, 0° - 50°N.
The barotropic (baroclinic) mede time steps are 50 s and
25 & (1800 & and 900 s) for basin and coastal medels, re-
spectively. The horizontal diffusivities are modeled using

the Smagorinsky [1963] form with the coefficient chosen
to be 0.2 for this application. The bottom stress is as-
sumed to follow a quadratic law and the drag coefficient
is specified as 0.0025 [Blumberg and Mellor, 1987).

3 ATMOSPHERIC FORCING
The wind forcing for ocean models is depicted by
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where (u,v) and (7o, oy) are the two components of
the water velocity and wind stress vectors, respectively,
Surface thermohaline forcing is depicted by
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where ¢, is the specific heat, and Qy is net surface heat
flux (downward positive), &' the evaporation rate, and
" P the precipitation rate, respectively, The surface wind
and thermohaline forcing at each time step are interpo-
lated from monthly mean climatological Qg and £ — P
from the COADS, which was taken as the value at {he
middle of the month.

4 LATERAL BoUNDARY CONDITIONS

Solid lateral boundaries, ie., the modeled ocean bor-
dered by land, were defined using a free slip condition
for velocity and a zero gradient condition for tempera-
ture and salinity, No advective or diffusive heat, salt or
velocity fluxes occur through these boundaries, Since we
are interested in the regional model results, the OBCs for
the basin model are set as rigid boundaries. OBCs far
the coastal model are determined from the basin model
output at each time step.
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5 MODEL INITIALIZATION

The model year consists of 360 days (30 days per month),
day 361 corresponds to 1 January, We integrated the
pested POM model for seven years from zero wveloc-
ity and January temperature and salinity climatologi-
cal fields [Levitus and Boyer, 1994; Levitus et al., 1904
with COADS monthly mean surface wind stress and salt
and heat fluxes. We use the last four years' output for

aj]a,]}'ﬂiﬁ.

f MoDEL RESULTS

Velocity, temperature, and salinity at major straits {e.g,,
Tsushima, Taiwan, Luzon, and Karimata, etc.) are
pbtained from the nested POM model. The volume
transports (Sv, 1 Sv = 10% m3/s) were computed for
all the straits. Here, we present the simulated vol-
ume transports at the Taiwan Strait (Fig. 2a) and the
Tsushima/Korea Strait (Fig. 2b). The volurme transpart
through the Taiwan Strait is almost northward except
in August-September. The maximum northward trans-
port is around 4 Sv in late June. The volume transport
through the Tsushima/Korea Strait has two peaks: 1.5
Sv in mid-June and 3 5v in late November. The large
transport in early winter agrees quite well with Egawa
et al.'s [1993] ADCP observations,

The most cbvious feature of EAMS model circulation
ia the western boundary current, and its meandering and
eddies (Fig. 3). Model simulated two major western
boundary current systems: the SCS5 western boundary
current and the Kuroshio. The SC§ western bound-
ary current starts from the southern boundary (Gas-
par/Karimata Strait), and the Kuroshio begins where
the North Equatorial Current approaches Philippines
and continues northward east of Taiwan. The two cur-
rents merge into one current at the north tip of Taiwan.
This strong current crosses the ridge that connects and
Taiwan with the Okinawa Islands and Kyushu and con-
tinues along the continental rise east of the East China
Sea, The thermal structure and its temporal variahilities
were also well simulated (Fig. 4).
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Fig. 1. Nested basin/coastal EAMS circulation model.
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Fig. 2. Volume transport (Sv) at (a) Taiwan
Strait, and (b} Tsushima/Korea Strait.
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Fig. 3. Temporally varying model circulation at 30 m depth,
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Fig. 4. Temporally varying model temperature at 30 m depth.
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