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Spatial and Temporal Variations of Anti-clockwise Eddy Formed in the Eastern
Channel of the Tsushima Strait

Ryuiji NAKAZONO, Yutaka YOSHIKAWA, Akira MASUDA,
Kenji MARUBAYASHI and Michiyoshi ISHIBASHI

I-mail of corresponding author: yosikawa@riam. kyushu-u.ac.jp

Abstract

HF radar measurement in the Tsushima Strait reveals frequent appearance of anti-clockwise eddy in an
eastern channel of the Tsushima Strait. In this study, spatial and temporal variations of this anti-clockwise
eddy are investigated. The eddy generally appears from the southern part of the eastern coast of Tsushima
Island and is shed to the northeast by the Tsushima Warm Current (TWC). Three modes (4~6, 10~12,
and more than 30 days) are found in frequency distribution of eddy formation intervals. Location of the
eddy and the highest mode of the eddy formation interval suggest that the eddy is lee-side eddy formed
behind Tsushima Island by the incoming TWC. Second mode indicates that the eddy formation is affected
by variations of intensities of TWC and tidal currents. The third mode corresponds to seasonal variation
of the eddy generation, which is probably caused by a seasonal variation of vertical structure of TWC.
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Fig. 1 Example of anti-clockwise eddy formed
in the eastern channel of the Tshushima
Strait. Upper and lower panels show ve-
locity (arrow) and vorticity (color) fields
on Oct. 3rd and 5th of 2005, respectively.
Rectangles represent areas used to calcu-
late eddy index (section 3.).

2. RITEH
2.1 B¥L—¥—

AR TIE, MEHILICRE S N L — 5 — (Fig. 3)
D35, FAEEFHL TS 5 & (C1~C3. N1, N2)
EERLE. REEL—Y - AT LOFERICDNTIE,
Bl A ITHEF - F)1 5 (2004)7) BB N, FHETIE.
Bt OE B HREER 2D, ETEL—F—Ri—

RefEIC R T A RREE A L. i - FALIE 0.025
EORTFREICHEENELL. BEERENY bLE, —
DU EOBRBRENGF SN TAETERHL., 25124
FREDORERY FVhS, HFEEREZREHL. BT
IO EEREEEICAW . FFEEIE C3 Bk
BRI L 7= 2003 7 A0S 2006 £ 12 AETTH 5.

2.2 FfIEt

2004 £E 10 R ICEIICFRE L =8 Et 2 515 5 NS B
Ty L, BERETHEEREAAMAL THWIHEOH
L5 —& EMATIZA W (Fig. 3). ATEE 2 98I0, %
HiI 1 BHEgIT—405 508, 555 HEHL THET
ICHWE, EELEBRTZL91C. BEOBMII—FERE
DTF—Fd—HAWE. BBBEOT—#13 2004 & 10 A
M5 2006 4 12 AET. MEOT—FI132003F 7 ADS
2006 4 12 £ TEAETICAW .

. e —

Latitude

130
Longitude

2005/11/29 AQUAMODIS Chl.a

129 130 131
Fig. 2 Upper: Surface velocity and vorticity
measured with HF radar on Nov. 27th of

2005. Lower: Surface chlorophyll a mea-
sured from MODIS on Nov. 29th, 2005.
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Fig. 3 Location of HF radar sites (C1 ~ C5, N1
and N2). Looking lines and range cover-
age of each radar are drawn by lines. Yel-
low circle represents ADCP deployment
position. Triangles represent sea level sta-
tion at Iki and Izuhara.
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Fig. 4 Frequency distribution of eddy location.
Upper: frequency of all location. Lower:
frequency of initial location, at which eddy
begins to be observed.
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Fig. 5 Time series of the eddy index from 2003
to 2006 (from upper to lower panel).
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Fig. 6 Trequency distribution of the interval of
eddy generation.
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Fig. 7 Time series of sea level difference between
Iki and Izuhara (upper panel) and sea level
at Izuhara (lower panel) of 2005.
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nitude measured with ADCP deployed in
an eastern channel of the Tsushima Strait
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