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Small-scale meander as the trigger of the Kuroshio Large Meander

Yutaka NAGATA ", Shozo YosHIDA * and Kouichi Fujita™**

Abstract: Small-scale meanders of the Kuroshio are often generated just off Cape Toi. It has been
believed that the small-scale meanders usually travel eastward and that some of the meanders
are suddenly developed into the Large Meander of the Kuroshio just after passing by Cape
Shinomisaki (the tip of the Kii Peninsula). This scenario of the initiation of the Large Meander
was usually derived from the analysis of the Prompt Report of the Oceanographic Condition
published bimonthly by the Hydrographic Department of Maritime Safety Agency (YosHIDA
1961, SHoj1 1972, KawaBse 1980 and FujiMmoro et al., 1988) However, by re-analyzing series of the
Report, we found that the eastward propagation occurs only for the eastern margin of the mean-
der and the western margin usually stays just of Cape Toi : namely, the east-west width of the
meander is increased. Just after the eastern margin passes Cape Muroto, a small but strong small-
scale eddy is generated in the eastern part of the elongated meander and is cut off. The rapid
development of the eddy takes place in the area just of the Kii Channel, and then it moves
eastward to pass by Cape Shionomisaki and to form the Large Meander of the Kuroshio. It

should be noted that any meander of “small-scale” was never detected off Shikoku.
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Fig.l.

Standard lines where the position (the distance from the coast) of the Kuroshio axis

was determined from the Prompt Report of the Oceanographic Condition published bi-
monthly by the Hydrographic Department of Maritime Safety Agency. (FujTa, 1997)
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Fig.2. The variation of the position of the Kuroshio axis on each standard line shown in Fig. 1. The dis-

tance (km) measured from the coast is taken in the ordinate. The thick curve indicates the one-year
running averaged position. The horizontal black and white bars in bottom column indicate the pe-
riod of the large meander path and that of the straight path, respectively : the identification of the
flow path in the upper column is based on the description in the Prompt Report, and that in the
lower column was made by Fuyita. Four large meander events(a, b, c and d) were defined by Funta
in the period from 1975 to 1994. (Fuira, 1997)
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Fig. 3. Variation of the Kuroshio path to the
south of Japan in the period from July to
December, 1986 (cited from the Prompt Re-
port of Oceanographic Condition). (A) indi-
cates the first half of the month and (B) the
second half of the month. The arrows indi-
cate surface current vectors measured by
GEK. The distribution of the arrows demon-
strates roughly that of the oceanic observa-
tions in each period.
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Fig.4. Detailed oceanic conditions to the south of Shikoku and the Kii Peninsula in the periods
from Aug. 22 to Aug. 31 (left figure) and from Aug. 31 to Sept. 15, 1986 (right figure) (cited
from the Regional Prompt Report of Oceanographic Condition published bimonthly by the

5" Maritime Safety Headquarter).
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Fig.5. Same as in Fig. 4 except in the periods from Oct. 16 to Oct. 31 (left figure) and from Nov.

1 to Nov. 5, 1986 (right figure)
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Fig.6. Same as in Fig. 4 except in the period
from Nov. 15 to Nov. 20, 1986.
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Fig. 7. Same as in Fig. 3 except in the period from July to December, 1989.
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Fig. 8. Evolution of the Kuroshio path prior to the generation ot the Large Meander of the
Kuroshio in the period from March to August, 1959 (upper figure), and that from January
to July, 1969 (lower figure). A : Cape Toi, B : Cape Ashizuri, C : Cape Muroto, D :
Cape Shionomisaki, E : Cape Daio, F : Bungo Channel, G : Tosa Bay, and H : Kii Channel.

(SHoy, 1972)
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Fig. 9. Evolution of the Kuroshio path prior to the Large Meander of the Kuroshio in the pe-
riod from March to July (left figure) and in August, 1975 (right figure). Dashed lines indi-
cate the position in the first half of the month, and full lines indicate that in the second half.

(KAWABE, 1980)
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Fig. 10. Current distribution at the depth of 10m on Aug. 20-22, 1997 measured by ADCP.

Numerals attached to arrows indicate current speed in 0.1 Xknots (e.g., 24 means 2.4kt). A :
Cape Ashizuri, B : Cape Muroto, C : Kii Channel, D : Cape Shionomisaki. (Courtesy of the
5™ Maritime Safety Headquarter ;: NAGATA et al. 1999)
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Fig. 11. Example of the current distribution of the Bifurcation Current along the southwest
coast of the Kii Peninsula; Measured by ADCP on board of the R/V Seisuimaru of the Mie
University on June 24-25, 1997 (TAKEUCHI et al., 1998¢). The current direction along the line
nearest to the coast is changed just off Susami : NWW to the west and SEE to the east of

Susami.
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Fig.12. Evolution of the Kuroshio path just before the generation of the Large Meander of the
Kuroshio in late May of 1998 deduced from NOAA HRPT images. Attached numbers indi-
cate the dates of the observation : 1 indicates May 20, 2 May 21, 3 May 22, 4 May 26 and 5
May 31. (Courtesy of TAKEUCHL).
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