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Fig. 1. Bathymetry around the Boso Peninsula,
southeast of Honshu, Japan. Locations of the
mooring site and tidal stations are indicated by
triangle and circles, respectively.
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Fig. 2. (a)Time series of 13-hour running averaged current velocities at a depth of 10m (stick diagram). (b)
Time series of northeast component of the current at a depth of 10m. Black line denotes time series of the
hourly averaged data and red line denotes 13-hour running averaged data respectively. (¢c)Time series of
hourly averaged temperature observed at a depth of 10m (black line) and 35m (red line).
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AlREVED D B, 2 2T, AmIFEARH (2010429 H 4
H~201141H 4 H) oWk & B O Z2 81k % i
T30, HRET—2 20T, EHEEEEKE LT
27 PIBXIXUEZ7B AARY MVIENTZEEL 72,
Fig. 3 (a) icAbHmE o & g1 o dbm Jms i 5 o 2
R MVEERRT, i, FHEEATI 95 %
ODEFERREBA2 I ANV —E— I 0EET 5, ¥
7z, MEHOICEE TR VL DO, 20 ~ 300 K (791
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Fig. 3. (a)Spectral density, (b)squared coherence

and (c)phase lag of northeast component of the
current at a depth of 10m and north component
of the wind at Choshi during the period from
September 4, 2010 to January 4, 2011.
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Fig. 4. Time series of (a) hourly averaged pressure, (b) hourly averaged wind vector at Choshi, (c) high-pass
filtered (13hour~10-day period) northeast component of the current at a depth of 10m (black line) and north
component of the wind at Choshi (gray line), (d) tide-killer filtered sea level at each tidal station, (e) hourly
averaged northeast component of the current at a depth of 10m and (f) hourly averaged temperature
observed at a depth of 10m (black line) and 35m (gray line) during the period from September 4 to October
11, 2010. Open circles in Fig. 4 (e) represent the maximum or minimum values of northeast component of the
current observed during the period of Kyucho3 and Kyucho4.
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Fig. 5. Same as Fig. 4 but for the period from November 29, 2010 to January 4, 2011.
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HIREE U, MHICEEM, FJ7HOmms 8 S h i35
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FHLLERESE L (Fig. 4, 5 (b)), KAERAKDTET DR
Bz (Fig 4,5 (¢) (d) KAFA Em & %A,
F7, Z0EH D 2EOZR (AR 7, 9) Kpci, #mudt
DR IE 7 < (Fig. 5 (b) BREM7,9), KEZOPETEZ
BoAPEHE SN (Fig 5 (d) FrRAEEAT 9-1 &k
MERAI-2), —7, 50 4E0ZH (&5 3-6) K
1%, e JbEoER (Fig 4 (b) BRAI3-6) & k4
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Table 1. Characteristics of the Kyucho
Kyucho Wind at Choshi
Observed time Strong Time lag;Occurrence
Occurrence Current of the Dominant wind time of Kyucho minus
Index Time direction maximum wind (>10m/s)  Coastal-  observed time of the  Low-
wind speed  direction duration sea-level maximum wind pressure Additional
(>10m/s) [hour] propagation speed[hour] passage information
2010/79/9  Southwest 2010/9/9 L.
@ 1800 ward 200 Southward 20 Yes —16 Yes  semi-diurnal
2010/9/24 Southwest  2010/9/25
@ 1400 ward 000 Southward 39 Yes +31 Yes
® 2010,/10/1 Southwest * Southward near-inertial
4:00 ward
@ 2011(31/0100 4 No\;tieziast * Southward near-inertial
2010/10/3  Southwest
© 1300 ward * Southward
2010/10/6 Southwest  2010/10/6
© 1500 ward 1300  Southward 1 2
2010/12/4 Southwest  2010/12/3
@ 9900 ward 99:00 Northward 19 Yes —24 Yes
2010/12/8 Southwest 2010/12/8
1700 ward 100 Southward 21 Yes —16 Yes
2010/12/30 Southwest — 2010/12/29
© 000 ward 1300 Southward 5 Yes —11 Yes

% : The maximum wind speed is less than 10m/s and no clear peak

—: No detection

3.3.1 BOLROERS SURELKUGEEEEED
28 (2#1,2238)

Az ngics s REZEN (Fig 4, 5 (a)) X
FERCE (RIERSw) 2iERT 2L, 21,2 8T,

1,2 & Fig. 5(a) BRMHB), zhicE bz, ghTT
BRAEE A 10 m/s DL E IR B EHE S T 7z
(Fig. 4,5 (b) B%AI1,2,8), £/, ThsAFORIE
12, SHREIETIC 8 B KA 20 cm BLE EF (Fig. 4,
5(d) KN EmExA) L, $hTo ofiRicis 5Kk
PR DAEHE (Fig. 4, 5 (d) AP L & &H]) &l
M (Fig. 4,5 (e) BERAIL, 2, 8) Pl iz, T4
bbb, AWl 2 8 FAERICIE, JLEDERIC X - TR
WETREKDIGERFEAE L, Kbz A2 BlfE O
HDREEAFICATBET 5 L v IR o E/7FE
EDRHEDR D B T Lol

mz<, &l ciE, 2FED2HRT(9HT7H)
K10 m DK KIE (4°C) /& T L (Fig. 4 (f) &
FHI1), %91 HAEf2 5@ OO A (208 1
@ 10 B AT IC —428 cm/s & 23 B R 1c —36.4 cm/s)
MM E N T3 (Fig. 4 (e) @H), 2% b, FEH
A crElEAR RSN TV, 22T, NV F8R
74y — (HHEB5, 2003) %M Tt L2 §9EH A
W oS & KIREE) % Fig. 6 (a) TR, A
VERRT 4V —DHy M4 T I 105 K &
135 RfITH 5, ¢, KifiFFRIAR O ZE) OHRIEAS
KREVKESSM DMEZR LT, Al FAER (Fig 6
(a) BRI 1F, AFEHOWRELEHEAL, RIE
10 em/s DL Ric k&, & 50, RO HEET
WAENC X, KEVNEE Vo ABESASNEWT E
M odz (Fig 6 (a)), 28 1 FAERIZAKE DM O
AIRH K D 72, KIGHEIE O SEZALIFEETE kv
b OO, MR IZ/KEE 35 m O KIRICIRIFESS 1 °C2L
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(a)Band-pass filtered (semi-diurnal) time series of northeast component of the current at a depth of

10m (black line) and temperature at a depth of 35m (red line). (b)Tidal current ellipses for the semi-diurnal
tide calculated from the current data observed at a depth of 10m.

FoZEHEET S (Fig 6 (a)), 207k, &1
IR ORI Z T, 2 H RS 7o S IE
DELZ - THRE LAY H 5, 22T, BlHllshi
FHEEROR#EoE fRIcih 2 &, i & KR O fL
MHEFLELET, MHZEPN I CEEROMEZRT
WM (Fig. 6 (a) BEMMIRAAR) &, AAHZEH 0 H L
U 180° THEATI O ME A R 9 1R (Fig. 6 (a) MI&KH]
W) L EET S, S50, 2HEOF—2 2T
B L72EHABOMRAEN (Fig. 6 (b)) 245 &,
AR IE S KRR I B ORFEEIRE D EH DS
(Fig. 6 (b) MR, FOFEEZELIZITI TSI
EHbhb,

Dl EofEE, 5, A3 1, 2, 8 13RI o i I
ICEDRIMELHPEE L TWE I EDBbhok, 2
L, &1, 2 8 2K T 5L, REBHETOAMD
A L, LR REAII 7 B4 (Table 1) 8 & O
IRAEARAR DM & AR RN AE 3 2 (RE AR A % i
9 2 EEZ D RIR (Fig. 4, 5 (d) (e) mMERHED) &, &
WHFIC R 5, 295 L72%E0 R R E INEHITE o
DEWE LUTHERT 258101k, 9%, B0 %EmR
JE kT IR o ' — P (Igeta et al.,
2007) RE—FOELEDLHFIZOWVTHRHT 2 HLELNH
5, %7, $hribohiid s EHEE E U CREEHSA

WA ARIET 2 IR N 2 €, BURLSARE Tl &
N EHEPHE OERA DRI OV T b MG 2 0%H
BHdHEVRD, 51T, AWMl oFEIFEHMMD
WEHS IRDE G L T 2 AR H 5 2 L s, ZD
WELHREGTORENGBROBETH D EVR D,

3.3.2 BMOILROERY & {BELKUGEEZELED
=28 (2#7,9)

27,9 TlE, 2MFAEIMUERESEEL Twizd
D d (Fig. 5 (a)) W ALE OB IZEH S hizd o 7
(Fig. 5 (b) BE&HIT7, 9), 27T ICHEHT 2 L, &AM
2310 m/s L oA L (Fig. 5 (b) (¢) MZ&E
S1), ZomMBICIET % & 51T 20 cm BE D KME T
ERPEB N DRIFES M E N Tw b (Fig. 5 (d) T E
KHIT), Thbb, MEIKEZZ 7 rviikic k> T
AT CTRBEKOFHEIEL, KR THEEZHTFICA
TRELZZ NSNS, LrL, ThzihFEmiE
WOEHE L ARET % & ARE B T AR B S
n2i33TThds (B3, Igeta etal, 2007), L L,
A7 hEGMoEERiTHd L (Fig 5 (e) BE
7)), BEEDOIZRIC X » TREN TV BIRERHEKD
G TIIRHTE R, 51T, AR 7 FAERITIIKE
35m DKEAME T L (Fig. 5 (f) BRET7), £EICIZX
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—F 7 BEREESTER S Cwiz, BRIZHS 2T
20 b DD, RPHEIT B W CEENE 7 RO ER LK
it/ MED IR & b 7 5 MPERTO 2%, AT
OFLVHIRO—D L S H 5, 22T, &
7122w T Fig. 712l & BoE, 7KOZ0 i KX 2 R
L, WfFZEOFMETRT 2, 928 7 HEMOR
JBEIRICEET % &, ST OKGZB 238k T 0 )i
HIELTE D, EEIRAL & 2% (12 H 3 H 9 K)
BT CHEE KA T Bl S w5 (Fig. 7). [
NN U 72 SRR D KA A - H/IMiE o BRI 2> &
RS o KM OEIBHEE X, Sk~ Tidf2m/
s, BH~RTREN1Im/s Thotz, TOEBHERLE L,
Fa R DR AR (12 A 4 H 0 8) i AL iR ok i 2 &
BRI, BEIC Igeta et al., (2007) 7 E TR IS T
VAR EREEOR#ME XT3, LrL, AMTT
&, Z otk AREENEBLRADEICEREL 72 L HEE S
N (12 H 4 H 20 K) 1o, TEKEDET (Fig 5
(f) BEHT) & &b IcEAPERIROMAME,IEHE S 17
(Fig. 7)o bk Sic, 207 1%, FREOBERIC X -
THU KR T E2 EFICA L AL, B
MIZBOTTFEKROE TP S hzBicskE Lz
EWRbpotz, T, JEIC & o TR E i BAED
FRICI > TIESB L 72 BRIC 2l fAE L7 2 L 2R LT
Wb, LL, ZOBEAROERICLELEY, EDkD
22 CELR T OB MR I Nz DIt DOn T
i, Ronf7—9»oHiHT 5 LIERETH - 72,
Figic, 29X Eo5HA (12H25H) 22562 H
(12 H28H) e Td, FEAHF L o BLEE S
(Fig. 5 (b) (¢) Mi%REDS2), BHZE 2 AKALART & KA
NOEIFEHEE S EE S 5 (Fig 5 (d) i & R
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northeast component of the current at a depth of
10m and the Kuroshio axis distance from the
coast during the period from March 13, 2010 to
March 31, 2011.
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Characteristics of the Kyucho observed off the
eastern coast of the Boso Peninsula

Hiroko Akabane !, Hiroshi Kuroda ? and Daisuke Takahashi?

Abstract

To comprehend the characteristics of an intermittent strong current, “Kyucho”, off the
east coast of Boso Peninsula, current and temperature measurements at the depth of 10 and
35m were conducted for one year from March 2010 at a mooring station (water depth: 60 m)
off Wada. Alongshore northeast-southwest flow prevailed throughout the year and strong
currents which have large velocities exceeding 50 cm/s, which are defined as Kyucho in the
present study, were recorded nine times. Except for one case, the strong current exhibits a
southwestward flow, which is opposite to the Kuroshio flowing eastward in the offshore re-
gion. It was found that there were three cases that strong currents were related to coastal-
trapped waves induced by strong wind variations. In this regard, one of the three cases
should be also superposed with amplified internal tidal currents with a semidiurnal period.
In regard to the rest cases, it was found that the currents occurring with suddenly-ampli-
fied near-inertial oscillations, the currents occurring when the Kuroshio axis approaches to
the coast, and the currents exhibit strong southwestward flow occurring together with con-
tinuous southerly wind and propagation of the coastal upwelling region. Unfortunately, we
could not specify all the mechanisms of occurrences of these strong currents and the varia-
tions of current quantitatively, this study describes individual features of Kyucho observed
off the Eastern Coast of the Boso Peninsula for the first time.

Key words : Kyucho, coastal trapped wave, semi-diunal internal tide, near inertial current,
Kuroshio
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