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On the Signs of Decay of the Large Meander of
the Kuroshio South of Japan

Yoshihiko SEKINE**

Abstract

The cold water mass of the Kuroshio is a cyclonic eddy accompanied by the large meander
path south of Japan. It is commonly observed that decay of the large meander path and the
"..cold water mass is necessarily carried out in an eastern side of the Izu Ridge. So, to see the
condition on the eastward shift is important for the decay of the large meander path and the
cold water mass. It has been detected that the cold water mass shows spin-up and spin-down
in a western side of the Izu Ridge.. During the spin-up period, decrease in temperature of
the cold water mass is detected and meander path of the Kuroshio flow is much amplified.
On the basis of these observational evidence, possible signs of the decay of the large meander
path and the cold water mass are considered in the present study. It is resulted that the
decay of the cold water mass is possibly predicted by no occurrence of the cooling down to
the deep layer of the cold water mass and by southward pass of the Kuroshio axis over the
Izu Ridge. These two phenomena suggest the weak topographic effect of the Izu Ridge,
which blocks the eastward shift of the cold water mass. It is also pointed out that the
intensity of the topographic effect is evaluated by length of the northward flow of the Kuro-
shio along the western slope of the Izu Ridge. Once the cold water mass shifts to the
eastern side of the Izu Ridge, larger spin-down of the cold water mass is carried out by the

bottom effect and it decays in a short time.
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Fig. 1.(a) Five typical paths of the Kuroshio classified by YOSHIDA (1961) and NITANI
(1969), (b) three representative paths.of the Kuroshio classified by KAWABE (1985).

Table 1. Lifetime of the cold water mass of
the Kuroshio
Case no. Periods of presense of Lifetime
the cold water mass (in years)
1 Aug. 1951-Apr. 1952 # 0.8
I Sept.1953-Dec. 1955 # 2.3
I Jul. 1959-Dec. 1962 @b 3.5
v May 1969-May 1970 P 1.0
v Aug. 1975-Aug. 1980 ® 5.0
Y Nov. 1981-Aug. 1984 P 2.9

& After Okada and Nishimoto (1978)
b Based on data form Hydrographic Department of
the Maritime Safety Agency of Japan
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Fig. 2. Variation in the path pattern of the
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Kuroshio (after, ISHII et al., 1984). Letters show
the typical flow patterns displayed in Fig. 1(a),
(for details in the notations, see ISHII et al.,
1984).
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Fig. 3. Variation in monthly mean’ temperature at a depth of 100m prior to the decay of the large
. cold water mass, of .the Kuroshio (after, Ten-Day Marine Report publ_ished by Japan Meteorological .
. Agency). Center .of the cold water mass in each panel is shown by the letter C. S
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Fig. 4. Directions of movement of two same
cyclonic eddies ‘given in a eastern and western
side of the Izu Ridge pointed out by the
numerical model of SEKINE (1989a). Two closed
marks and arrows show initial positions of the
cyclonic eddies and direction of eddy movement,
respectively. Isopleths of the.depth are also
shown -and the regions shallower tnan 1000m
are stippled. -
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Fig, 5. Time variation in temperature at some
depth intervals in the cold water mass of the
Kuroshio (after, SEKINE ez al., 1985). Solid
circles and open circles show the mean temper-
ature for the lowest three sampling in the depth
interval and the lowest sampling point respec-
tively. For the depth intervals 200-500m,
500-1000m and 1000-2500m, the temperature

-is estimated using a mean value integrated over

‘the depth interval. I,II and III show the rate
of increase in temperature in a continuous
warming period. The band at the bottom shows
the ,periods when the. cold. water mass exists
in the eastern.side of the Izy. Ridge.
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Fig. 7. Time variation of temperature at depth of 1000m and 1500m in the cold water
mass of the Kuroshio (after, ISHII and SEKINE, 1986). The temperature estimation is the
same as in Fig. 5. The bands in the bottom in each panel show the periods when the
cold water mass exists in the eastern side of the Izu Ridge.
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"Fig. 8. Time variation in the location of the
- Kuroshio axis over the Izu Ridge. The axis"
is defined as the position of isothermal line of
17-18°C at a depth of 100m over the Izu Ridge.
Short horizontal lines with dot line above show
* the latitude of southern axis over the ridge,
when the retroflection of the current axis are
detected. Data source is the Ten-Day Marine
_Report published by Japan Meteorological

~ Agency.
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