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Vorticity Front around Kuroshio Flow”

Shigehisa NAKAMURA **

Abstract: Vorticity front around the Kuroshio flow is studied by using a theoretical model
and a NOAA satellite thermal imagery. This vorticity front can be taken as a thermohaline
or a thermal front which is located just neighbour the Kuroshio flow. This front could do
to demonstrate the sea level rise during a period of the Kuroshio flow shifting to the coast.
The Kuroshio shift is one of the factors at evaluating coastal hazards caused by a storm

surge aocompanied by a typhoon.
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Fig.1. Schematic model of a vorticity front as the
Kuroshio front x=L(Y,t) around a shelf
which is shown by a bathymetric pattern
h=h(x) off the coast (O-Y).

A model distribution of vo along the X axis
demonstrates a discontinuous profile at x=1.
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Fig.2. Evolution of vorticity front
1) The parametric condition should be referred to what is shown in Table 1.
2) Time stepping is taken by an arbitral scaling for convenience.
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Table 1. Nonlinear Parameters of Kuroshio Front

Case f/g»  ao qn h. s B
A 5 0.1 -1 0 1 5
B 5 0.2 -1 0 1 b)
C ) 0.1 -1 0 1 5
D -5 0.2 -1 0 1 5
E 0.2 01 -1 0 1 )
F 1.7 01 -1 0 1 b)
G ) -0.2 -1 0 1 b)
H ) -0.2 -1 0 1 5
m

Rem :
(1) Potential vorticity g»=Qhiand 7:1=f/qs (cf.
eq. 30),

(2) Initial condition L(y, 0)=1+as sec A’ By,

(3) Depth profile h=hi exp[s(x—1], h.=h:/ho
(cf. eq. 35),

(4) Refer to eq.44 for B, where 8=Q/[h(x)]V".

Note:

A : Northern hemisphere (as reference), in a
mid-latitude,

B : Asis “A” with a large amplitude a,
C:Southern hemisphere (cf. “A”)
D : Asis “C” with a large amplitude ao,
E:Northern hemisphere-in a lower latitudere,
F:Northern hemisphere-in a higher latitude,
G : Asis “A” with a negative amplitude,
H:As is “C” with a negative amplitude.
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Fig. 3. One example of the satellite thermal patterns of the Kuroshio front as a vorticity front.
1) The marks “S” and “T” are showing the locations of Shirahama Oceanographic Tower Station(S)
and the Tosabae(T) as an extention of the Muroto Knoll.
2) The isotherms of “P~P” and “R-R” are for 14°C and 15°C respectively. The Kuroshio front must be
just neighbor the isotherms.

3) The Kuroshio main flow must be just south of the isotherm “R-R”, and the Kuroshio front must
be just around or north of the isotherm “R-R”.
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