





Motivation

1) Observations of Intrathermocline Eddies (Gordon et. al, 2002, JPO)

» Conceptually similar to “meddies”

* First time observed in the JES

* Lens-like features that form within the thermocline

* Primary formation mechanism: subduction along the subpolar front
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2) Utilization of Hybrid Coordinate Ocean Model to simulate ITE’s

Generalized dynamical vertical coordinate system:

* |sopycnal in open stratified ocean

» Terrain-following (sigma) in shallow coastal regions
» Z-level in mixed layer and unstratified regions

Retains the advantages of each coordinate system



TSS : Tsushima Strait

TGS : Tsugaru Strait

SS : Soya Strait

NS : Mamiya Strait

YR : Yamato Rise &
JB : Japan Basin 9
YB : Yasato Basin <
UB : Ulleung Basin
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Upper Ocean - Topographic Coupling
1/32° 4-layer Japan/East Model

Baroclinically unstable Abyssal currents constrained to follow
surface currents geostrophic contours of the topography
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JES-HYCOM

« version 2.0.09 (?)

« 1/25° (3.5 km) horizontal resolution

« 15 layers in the vertical

KPP mixed layer

2 Sv barotropic throughflow with seasonal (baroclinic) component
(inflow through Korea Strait, outflow through Tsugaru and
Soya straits)

Relaxation to MODAS surface salinity

Biharmonic diffusion with Smagorinsky coefficient

Run for 5 years with monthly ECMWF 10 m wind and heat
flux forcing

Continued with 1993-1994 6 hourly ECMWEF 10 m wind and

flux forcing

* energy ice loan

 No Data Assimilation
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layer=07 salinity year 5.97 (jan 04) [01.9H]




temperature merid.

salinity merid.sec.137.72e year 5.97 (jan 04) [01.9H]
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Depth im)

Depth (m)

JES Intra-Thermocline Eddy Formation

(a) Moy 19949, Meridional Section along 134 E
Salinity (p=u)
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$ig=26.00 thknss year 5.98 (jan 10) [01.9H]
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Summary

Of the possible Formation Mechanisms:

1) Advection of seasonal temperature and salinity through the
Tsushima Strait.

2) Seasonal restratification of the thermocline due to seasonal
heating and cooling in the JES.

3) Frontal subduction of ITE water along the subpolar front during winter

The seasonal advection and restratification mechanism occured
in all ITE’s, but subduction along the subpolar front only occurred
in the Ulleung ITE (and played a relatively minor role).

Hogan, P.J. and H.E. Hurlburt, 2006. Why do Intrathermocline eddies
form in the Japan/East Sea? A modeling perspective, Oceanog.,
v. 19, no. 3, 134-143.



