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Influence of Topographic f-effect upon Seasonal Variation of Wind-driven Circulation in the Japan Sea

Keijiro Asanr” and Yutaka Isopa”

Abstract

A two-layer analytic solution and the two-layer numerical model driven by the wind stress are used to explain the observed

seasonal variation of horizontal circulation in the Japan Sea.

Special attention is given to the topographic f-effect on the genera-

tion of bottom-trapped wave and surface-trapped wave activities on the planetary £ plane. The positive curl of wind stress in
the northern Japan Sea, where the planetary /£ in the lower layer is locally canceled by the topographic £, was found to play an

important role in the seasonal change of abyssal circulation.
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Fig. 1.  Horizontal distributions of (a) depths H and (b) potential vorticity //H in the Japan Sea. Locations of Tsushima/Korean strait
(TKs), Tsugaru strait (TGs), Soya strait (SYs), Korean plateau (Kp), Japan Basin (JB), Yamato Rise (YR), Ulleung Basin
(UB), Yamato Basin (YB) are denoted.  (c) Horizontal distribution of the ratio of the absolute topographic £ to the planetary
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Fig.2. Two-layer analytic model for the zonal channel on the planetary f plane with the meridional bottom slope characterized by
the constant topographic /3.
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Fig. 3. Upper panels : Dispersion curves of o+, - and g, in (A17) and (A22) for cases of 5=, (a), 5= 0 (b), 5,=0.86, (c), =1, (d),
Bi=12B, (e), Bi=2p, (f) and f,= 108, (g). Lower panels : Same as upper panels except amplitude ratios of upper- to
lower-layer current speeds (4/B) given by (A18).
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Two-layer model adopted in this study. (a) The plane view of the model ocean.  Thin lines represent the isobaths of H(y).

Meridional distribution of wind stress is depicted schematically on the left-hand side of this panel.  (b) The vertical view of
the model. The exponential shelf topography is depicted in the panel.
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Fig.5. Horizontal distributions of the stream function ¥ from August to June with 2 months interval in the one-layer model, driven
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Upper panels : Horizontal distributions of the annual mean stream function ¥ for the cases of (a) to (d) in Fig. 5. Broken

lines represent the thickness of horizontal viscosity boundary d;. Lower panels : Horizontal distributions of the phase of

current ellipse for annual harmonic component V' H for the cases of (a) to (d) in Fig. 5. The phase is shown by color of cur-
rent vector toward main-axis of current ellipse during six months from November to April.
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Fig. 15. Horizontal distributions of annual mean states for the upper current vector v/, and the lower current vector y,H, in the two-
layer model, for the cases of Real-wind (a), Eastern half real-wind (b) and Variable g*(x, y, #) + Real-wind (c). (d) Horizon-

tal distributions of annual mean states for the stream function ¥ and current vector v 4 in the one-layer model.
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Seasonal variation
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(c) Variable g*(x,y,t)
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Fig. 16. Horizontal distributions of the phase of current ellipse for annual harmonic component of v',H, (upper) and V' ,H, (lower) in
the two-layer model and V' H in the one-layer model for the cases of (a) to (d) in Fig. 15. The phase is shown by color of
current vector toward main-axis of current ellipse during six months from November to April.
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