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Tidal Currents in the Tsushima Straits Obsérved by HF Radars

Akira OKUNO, Yutaka YOSHIKAWA, Akira MASUDA,
Kenji MARUBAYASHI and Michiyoshi ISHIBASHI

tE-mail of corresponding author: okuaki@affrc.go.jp

Tidal currents in the Tsushima Straits observed by HF Radars are described in two different points of
view. First, spatial pattern of the currents of fundamental tidal constituents in the Tsushima Straits are
shown. The results agree well with past observations. Then seasonal variability of the radial amplitudes
of My currents is explained. The radial amplitudes of My currents in the Tsushima Straits observed
by the radars increase in winter and decrease in summer. This phase property qualitatively agrees well
with that of the seasonal variability of the M, amplitude of sea level observed around the Tsushima

Straits.

Key words : Tsushima Straits, Tidal Currents, HF' Ocean Radar

1. [FL®IC

BAREBISDROBEEEC TREF - ARV IiEs
BRI ERSEESTH D, BRBILAEEDKERE
ENo P REIZHIEARNE T /NBERBETH LD, T2
TEASN2PEHKEIARFEOTNEEYUL - HEE D
D. L0k, BFESEEERE LOFRRICED [/
K| EEZONTWS. T, AiEEOERNIHEO
BEIZIE S, WA - HOERFEOEEBENLENE
BTHBHIENS, MENREHE L TOBFEOMHE
BEsicEEs.Y

A7 &SN & DRIETERT DMK OERN 28 E
13, BT EREICHAL, REE - RA RS
SABICHENER ENSBOTHS. Z00, BER
Bz Bz DM BER TOREZILET DI ENELIKE
BEiz.

ZOXIRBEIND, WMNKFEIGRIFMER 1%
YIab—YarlELIY—TR, BEL—Y—%H
W BREBORNERZEBL TN2.2

WL —F—13, BEETORNUMFRHTERNE
WO B b0, EEUKEEA O R % B
B ERNCEWEE TERTELEBETHS. HEA
RO EFSND LI RMEOBBRER L — 5 —BH
DRERZHEASEOTIUL, BRI ORIE LA
BRI A ENTELHOEMBEEIND.

*1 KERAUITY > & —h SUKEWZEDT
*2 JUMNRZE IS F1 WIS

AT, EROBEEL—-F-BHAICEDHWTES N
FREBIENOERICDNT, SMDo0EBICESEY
TTHRET 3.

9, —mBEELT, V¥ —BRICE DM EiEk
DOERWZFROEEMHHERT. KEMNOTHRNDS
FieWEEn - ZRINCERECED I ENTELEEL—
F—BRORRZENL, BRSO EITE D25 i %
BETHIENBETHS.

ZHREELT, EfEARAEEORITHREE L TH
HINTNDIHBIWIKD M MOFEHEEDN, L —F—
BREICEDSHRFEEIIBVWTHAIENZZ L8RS,

2. bL—4%—LXTA

RO EBY, NMNKFBAIERERTIE, WHHKE
Wl 2 HERE 7 OB IEEL — 5 — % BREL, 2002 F
1 AL BIBRERBOBNEBERL TWD., et
Bk EENEEEEL — Y -V AT LEHRTD (B
B 25LERRTET D) .

AT AE, Codar #H%! 13 MHz # L —4— (Codar
LHERD) 5 HEE, BEYFARERLE 24 MHz #1L —5 —
(NJRC &B&RD) 2 HICK DRSNS, Codar & NJRC
W, AT 2EHROREEE—L 20 o TEHAKEN
Rizn 3, WEEE - AUSBESCHAEHZE, Bx0
EENHD. UL, ERICESNDHRET—FIZI3HE
EIEREMZENTRD SN, 078, Codar, NJRC
RAEDT— %, BEORJEHTICANTNG.



Tidal Currents in the Tsushima Straits Observed by HF Radars

34°N

Fig. 1 Geographical distribution of the seven radar sites with site numbers. The yellow circles indicate the positions of the
radar sites. Three Codar radars (Sites 1, 2 and 8) and two NJRC radars (Sites 6 and 7) observe surface currents in
the eastern channel of the Tsushima Straits. The other two Codar radars (Sites 4 and 5) face the western channel.
All the radars are controlled from the central site set up at RIAM, Kyushu University. Contour lines represent the
bathymetry in meters (the contour interval is 50 m).

Table 1 Positions and observation periods of the radars. Site 3 had moved to Site 8 in 2003 to improve data quality. The
position of Site 3 (the same as Site 7) is omitted in Fig. 1. The data measured by the radar at Site 3 was not
used for the analysis described in this article.

Observation Period

Site No. | Site Name Site Position Radar Type
1 Shikanoshima | 130° 17/ 30" E, 33° 41’ 12” N | Codar 2002/01/10 — contd.
2 Akasebana 129° 46’ 14" E, 33° 50’ 36” N | Codar 2002/01/11 — contd.
3 Goneo 129° 28’ 41”7 E, 34° 35’ 20” N | Codar 2002/01/13 — 2002/12/12
4 Siine 129° 117 117 K, 34° 13’/ 45” N | Codar 2002/01/12 — contd.
5 Oumi 129° 16’ 31”7 K, 34° 28 08” N | Codar 2002/01/13 — contd.
8 Yara 129° 17 51”7 E, 34° 12/ 00” N | Codar 2003/08/22 — contd.
6 Akashima 129° 24’ 39" E, 34° 21’ 05” N | NJRC 2002/01/24 — contd.
7 Goneo 129° 28" 417 K, 34° 35 20” N | NJRC 2002/11/19 — contd.
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Fig. 2 Mj and S3 tidal currents in the Tsushima Straits observed by the HF radars in 2004. The red line drawn with
each ellipse indicates the meridian passage of the tide-generating body at 135° E. In the same way the gray line
shows the phase of a quarter of the period after the meridian passage.
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Fig. 3 K; and O tidal currents in the Tsushima Straits observed by the HF radars in 2004. The red line drawn with
each ellipse indicates the meridian passage of the tide-generating body at 135° E. In the same way the gray line
shows the phase of a quarter of the period after the meridian passage.
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Fig. 4 Seasonal variability of the radial amplitude of Mg
current observed at a measurement bin of the radar
at Site 2. The red and green lines in the upper
panel show OBS and EST respectively. The blue
line in the lower panel denotes RES = OBS — EST.
The notation follows Kang et al. (1995).

BROBBAMIRIEOEHEF RS A THD. BHo5Nn
7= RES 13, &FTTlBA, EFRIBNEED 1 FFHO
TEZEFBITREL TS,

RES OKRZEZOFPIPEEANSfEMRT 5E, Fig. 5
DEII5. MEBYFKEDOH E LT Site 2 DIER
%, FEAKEOHE LT Site 4 OFERERT. 72h, El
513, RES i 1 FAMOERBEEEEASE, TOEX
BEORIEN S EHEBRSORESEZFMLED,
I THBEIIZEEEIYE I8 RES OERTFHOTLH
# (oot mean square; RMS) #EEL, EHEEHHKD
OREZERESD-> T39O HAmKEICEERET
<, 2-3cms™! BED RES BEEIETNTNS.

FEHAIE BT 5 Mo BIR OB A HE FiRiE i
9% RES OKREZDHERDERT 5 & Fig. 6 DL
2725, 23U, B SPROIEHEEHENGITHET
5H0TH5H.9 2B, EHIRIEL, SEISICEEXD A
Z 3ESTEPLTRDEZ., I TR, MEBEREAGED
#l& LT Site 2 DFERZE, BEAKEBEDOH &L T Site 4 D
WERERT.

Site 4 KT, HAFRAMOEEICEHLEBES
BEEICREVEENH D, ZiUd, BROELRRS
FHEEL—F—EBEARORTANERICELS, BEH
FIRENE DT HIEFITNE VWD THSH. ZOLIR
IS, Site 2 ZBR<TRTOL —F —ORRWIZHEE
L7z,

R oEEERITE, FHABEEIIEN 10-20% O
#HEICHD. L, BUSIZKDE, ZOWBBOKA
TIN5 RS S NAEHEHES (FiRIEEMm 13
2-3% ODRELL>THY, TUTHRDENST I MhKE
TEL LS ICEADNS.®












