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EFFECT OF HORIZONTAL SHEAR FLOW TO KUROSHIO FRONT

By Shigehisa NAKAMURA

Synopsis

In order to realize the Kuroshio front in relation to the hazardous storm surge, an
evolution of a vorticity front is studied theoretically. A satellite thermal picture is also
introduced to identify a possible evolution of the existing Kuroshio front as a vorticity
front in terms of an undulation of the Kuroshio flow around the shelf off the coast in
the ocean of the rotating Earth. This could be a trigger to reveal mechanism of storm
surges around the Kuroshio front in the Northwestern Pacific.
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Fig. 2 Evolution of vorticity front. (Arbitrary scaling for time stepping.)
1) Refer to the parameters introduced in Table 1.
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Table 1 Nonlinear Parameters of Kuroshio Front

Case flan N h e b b
A 5 0.1 -1 0 1 5
B 5 0.2 -1 0 1 5
C -5 0.1 -1 0 1 5
D —5 0.2 -1 0 1 5
E 0.2 0.1 -1 0 1 5
F 1.7 0.1 -1 0 1 5
G 5 —-0.1 -1 0 1 5
H 5 —0.2 -1 0 1 5
Ram : (1) Potential vorticity gn = dQha,
(2) Initial condition L{y, 0) = 1+a, sech® by,
(3) Depth profile h =h; exp(p—1)), h, = hy1/ho,
(4) b=aQrx)]V2
Note : A Northern hemisphere (as reference), in a mid latitude,
B Northern hemishere with a large amplitude a,,
C Southern hemisphere (compare to the case A),
D Southern hemisphere with a large amplitude a,,
E Northern hemisphere-in a lower latitudere,
F  Northern hemisphere-in higher latitudere,
G Northern hemisphere with a negative amplitude,
H Southern hemisphere with a negative amplitude.
5. & B

ZITH, BHlvOCbE, BETOLMNELTELRAIERRAT, HM{L L7, B 2R
BrER, WEREICBIT5ME 70 FOBRNERSESZ, ERUEFIVICI TR L-ERE D
EIZLT, RN, ZOFEE LD L) IIBDI, TOERBEICE, 7ay VEROREF LT NViE
BE, MG LCoTu > FOMBEOLRE), KiE BMORK, HERBEOMNEZ E2BRL TV,

D) LB BAREEY, NLHEOFRNERICA L DSNBE 700 FOBIIoWT, EMIHREL
72e

A, B#lvos FOERERE, BREL EOWRKEIZDDDH B REEN & OMEREGR RIS
ML, DL REEOTMEHEEROELRIENER A EDWETH L, ZOOIZNEE
ERE LTOBAEBIC L 5 BRORMICO- VB #ET A L THDH, 72, 0L RKEOFHR
HHIIE, HIRBEDO R — VOBBEIIH LT, TROHE 2 b - -MEOHEER b Lo b b Lilk
5o

2EXR

1) Nakamura, S. On factors magnifying a storm surge, Proc. 19th Congr. IAHR, New Delhi, B (a),
paper No. 5, 1981, pp.47-54.

2) PHEA | ESEGEOEHKENERLE LTORMIZOWT, SUKEKHER 4319, B-2,
1988, pp.753-773.

3) HHEA I BEMBEBICBIIAEREHICIONWT, KA EHERS DS, B-2, 1992,
pp . 215-230.



666

AR KPR %375 B-2 F6. 4 (1994)

o 03-02-12 1502 1

33N

93 .02-13 1910

J {%ﬁ/j

R ]

\T
134  135E
1 i |

Fig. 3 One example of the thermal satellite patterns of the Kuroshio front as a vorticity front.
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5

6)

1) Variations of the front (isotherm of 19 degree C) are along the marks R, S and T.
2) Patterns of the front are for the satellite imageries at 15h 02m on 12 Feb. 1993 and
at 19h 10 m on 13 Feb. 1993
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