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Table 1. Duration of the large meanders of the
Kuroshio since 1967 determined by the criterion
based on the sea level difference between Kushi-
moto and Uragami (Kawabe, 1995, 2005).

month started month ended

August 1975 March 1980
October 1981 May 1984*
November 1986  July 1988

October 1989
July 2004

January 1991
August 2005**

* The short-term large meander in 1985, which should
be considered as a temporary return of the large me-
ander interrupted in 1984 (Kawabe, 1995), is not re-
garded as the large meander here.

** The end of the 2004~2005 large meander was de-
termined not only by the sea level difference but also
with additional information such as the position of the
Kuroshio path as determined by operational agencies

(e.g., Japan Meteorological Agency, 2006)
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Fig. 1. Typical three paths of the Kuroshio current
and position of the tide stations. tLM, nNLM
and oNLM are the typical large-meander path,
the nearshore non-large-meander path and offshore
non-large-meander path, respectively. KS, UR
and HC indicate the tide stations at Kushimoto,
Uragami and Hachijo Jima, respectively.
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Fig. 2. Time series of difference in daily mean sea level of Kushimoto minus Uagami (upper, unit: cm),
distance of the Kuroshio axis from Shionomisaki (middle, unit: km), and the southernmost latitude of the
Kuroshio axis between Shionomisaki and Nojima Zaki (lower) from 1966 to 2005. Source of the daily mean
sea level data is the Kuroshio real time monitoring system operated by the Ocean Research Institute of the
University of Tokyo. Other two time series data were digitized by the National Research Institute of Fisheries
Science, Fisheries Research Agency based on the current charts of the Quick Bulletin of Oceanographic
Conditions issued by the Hydrographic and Oceanographic Department, Japan Coast Guard. On the current
charts, the Kuroshio axis was regarded to be located at one third of the width of the Kuroshio from its
northern edge, which corresponded to about 13 nautical miles south of the edge. The current chart was
taken to represent the status on the central date of the target period of the bulletin. Bold lines show the
periods of the large meanders of the Kuroshio determined in this study.
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Fig. 3. The same as Fig. 2 but for from January 1993 to December 1995. Starts denote the start times of
the temporary offshore events of the Kuroshio from Shionomisaki in 1993 and 1995 which did not develop

to the large meander.
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Table 2. Duration of the large meanders of the
Kuroshio since 1967 determined by the criterion
proposed in this study.

month started month ended

August 1975 March 1980
November 1981 May 1984
December 1986 July 1988

December 1989
July 2004

December 1990
August 2005
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Table 3.
corresponding features of the Kuroshio.

505

Types of the Kuroshio surface flow and their corresponding large/non-large meander paths with

Type Large/non-large meander Position of the Southernmost Position of the
paths path near position of the path over the Izu
Shionomisaki meander path east of Ridge
Shionomisaki
A Typical large-meander path  Offshore South of 32°N North of Hachijo
between 136°E and Jima
140°E
A Non-typical large-meander ~ Offshore South of 32°N South of Hachijo
path between 136°E and Jima
140°E
C Offshore non-large- Nearshore (between 32°N to South of Hachijo
meander path 33°N)* Jima
B Nearshore non-large- Nearshore South of 33°N North of Hachijo
meander path Jima
D or N Nearshore non-large- Nearshore North of 33°N North of Hachijo
meander path Jima

*type C can be identified by the two features such as positions of the path near Shionomisaki and over the Izu

Ridge, regardless of the southernmost position of the meander path east of Shionomisaki.

BB HIBEOTHESEEATHASI L,
WWBEOEE TRTHESNRE L, BEL LTREK
) EEREBOBEICIIRARS D Z LITEET D
ERHDH, S HIZ, BEOKEEITRE - FERIETHRE
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Criteria for the Determination of a Large Meander of the
Kuroshio Based on its Path Information

Takashi Yoshida®, Yasunao Shimohiraf, Hiromichi Rinno,
Katsumi Yokouchi**, Hideki Akiyamalt

Abstract

The criteria for determining a large meander of the Kuroshio Current were
examined based on path information of the current. One well-known criterion
is the smallness and little variability of the sea level difference between Kushi-
moto and Uragami, which is caused by the offshore path of the Kuroshio near
Shionomisaki when there is a large meander of the Kuroshio Current. The
Kuroshio axis with its southernmost position off Enshu Nada, south to 32°N, is
suggested by this study as another criterion. Further, the relationship between
types of the Kuroshio surface flow (type A, B, C, D and N) and large/non-large
meander paths were characterized by corresponding features of the Kuroshio.
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