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The Kyucho occurred off Kameda Peninsula, Hokkaido, at the end of May, 2006
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Osamu KIMURAY, Hidekazu YAMAGUCHIY, Tetsuya TAKATSU®
and Ana Luisa ROSA®Y

Abstract

A large damage to fishing set-nets caused by the Kyucho occurred off Kameda peninsula on 30 May, 2006.
Such Kyucho seldom occurs in this area and hence it is unusual phenomenon. Two current-meters setting off
Usujiri located at Kameda peninsula and off Shiraoi faced the Hidaka Bay captured this sudden and swift current.
The meteorological and oceanographical conditions in 2005 without the Kyucho and those in 2006 with the Kyucho
were compared. The difference in both years was the oceanic stratification. That is, the surface halocline was
thinly formed by a large quantity of rainfall water accompanied by the atmospheric disturbance on 28 May in 2006,
before the Kyucho occurrence. In the case of such discontinuity subsurface thinner layer than usual, we will expect
that the particle velocity of wind-induced internal Kelvin wave increases, but its phase propagation speed rather

decreases. In fact, the observed surface current velocity (0.3-1.2 m/s) is almost as same as the estimated propaga-

tion speed (0.3-0.8 m/s).

Key words : Kyucho, Kameda peninsula, halocline, rainfall water, wind-induced internal Kelvin wave
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The bottom topography around the western Hidaka Bay (a), and its detail off Kameda Peninsula (b).

Numerals from D to @ shown in Fig. 1(b) indicate the fishing set-net locations of Shikabe, Ohfune, Usujiri and

Kakkumi, where a large damage to the nets occurred due to the Kyucho.

Solid triangles (A), solid circle (@)

and open square ([J]) show the locations of mooring (current and temperature), CTD and STD, respectively.
Double circle (©) shows the location of AMeDAS monitored by the Japan Meteorological Agency.
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Fig.2. The prevailing wind direction and prevailing cur-
rent directions at Shiraoi (SHI) and Usujiri (USU).
Each arrow indicates positive direction.
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(SHI) and Usujiri (USU) during the period from 27 to
30 May, 2006.
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along the track chart of Ushio Maru cruise on 13-16 May, 25-26 May, 1 June and 13 June in 2006.
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Fig. 7. From the top figure, time series of daily mean wind
vectors taken from NCEP/NCAR reanalysis data near
western Hidaka Bay, daily mean current vectors and
daily mean temperature at Shiraoi (SHI: middle row)
and at Usujiri (USU : lower row) based on the moor-
ing data in 2005 (left panels) and in 2006 (right panels).
Thin arrows under the bottom figures are plotted at the
date of CTD, STD and salino-meter/ ADCP observa-
tions in the present study.
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Fig. 8. Time series of daily mean prevailing wind velocity
(upper), current velocities at Shiraoi (SHI: middle)
and Usujiri (USU : bottom) in 2005 (left) and in 2006
(right). Here, the northwestly wind component, the
northeastward current component at Shiraoi (SHI) and
the northward current component at Usujiri (USU) are
positive values. A double-pointed arrow shows the
period of Kyucho occurrence.
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Fig. 9. Correlation coefficient with time lag between the daily variations of wind and current components, based on
data in Fig. 3, in 2005 (left) and in 2006 (right). Thick and thin lines, respectively, are the results using the Shiraoi
(SHI) and Usujiri (USU) data. Dashed lines in both figures indicate the 95% confidence level.
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Fig. 10. Vertical distributions of temperature, salinity and density off Usujiri (USU) (from Ul to US shown in Fig.

1) on 17 May, 2005 (upper) and on 21 May, 2006 (lower).

halocline and picnocline observed on 21 May, 2006.
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(a) Cumulative short-wave radiation at Muroran
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Fig. 11. Monthly cumulative charts of (a) short-wave radi-
ation at Muroran and (b) precipitation at five
AMeDAS stations in 2005 and 2006. (c) Daily cumu-
lative chart of precipitation at each AMeDAS station
during the period of May 2006. Solid arrows are
plotted at the date of CTD (17 May, 2006) and STD (12
and 30 May, 2006) observations.

BHFRETHESEFEEL T b, 20 X 9 R EEE DK
EIZ®-o< D EHEAREL 2035 b, 30 H (Fig 12(d) %
ThHi o T Z, 27~30 HOBH¥E 2 S AT ERH
IR TH D, FEECFERSAO BRI 81 2/
MIFFERETH -7 (Fig 3 #2HR), 2L ¢, HEBZKE
W CHREDRA & 75 5 72 28 H, AUEEE I TSR
PEATNCIR T DI Z, HERNETHROMESUE O B % — Y
WARELILELTWE Z &b ns, I OWENFRROILE
W& D 28 HOKSUE, T OIEFAL L 7 HERVATRGL < OBEH

Hi 57 S ILHADEWHFIZ B W TR TH > 72, Bz, db
WEERHA IR LRENLH Y, FRLIX D, &
VIV A TIIELERI L R EDSBIEI S iz ANV ADMIE
T2 HEBEILE O ILEHENE, RS L CERT 54
FICFESTED, WBotKEH Z DUHEHICIEE D 58
T52 LT, MOBRERIBUC LR TEZREORERN &
Bol:ZERHEHIENE, 20X, SHEAHET] S
LR BELE, MOBEKEOBEBEIZLE 2D TH S
D, LROBRNEMES T 2 RS RE#E LT
5N 3, Fig 1(a) OHIERIZ X HEBIC R U T8 a0
MNEFWTWS, ZheOFEEM)INTHZE (SHD) %kl
HE— =0 HEBI o HE#cEFR L Tws 2 &
Bohb, £-5T, ZOLEOERSZODE FHHEINA S
b LWl Z@ L THZE (SHI) M gAML 2 & D12
£ o, AFNEES RBEESKDOER E -7 2 L5
HE2,

VAE Dt &, BEIDSFEA L 2D 5 Tz 2005 4 & 2N
FeH LTz 2006 EDOVIEIC BT BHER « [EREDLEI I,
RDEIWCFEFEDOND, T, 2006 FEDORFHEK D &4,
BHBEAOKGHERL (REZE) 16T 2 FaRA B DI
1%, METEERNZHEIZAS G572, T7Rb b5, 2006
FEORMIFR b JREHNC X 2HHEOINE & U TERMITIX
HfES NG, MEOHHER, SWRNZB T 2 FARMOIEE
gl Aa s, 2005 FEFVERKE T >0t L,
2006 IR OFE L M S N 2365 (BE) HEEIKEGE
20m fHEERENTWIZZ Licdh b, H1Z T, 2006 FD
SUHFEAEERTO 28 HIZIE, HEBAPE O L TRl 1
RELRADDHY, ZhWz, REKRNDZ SIEELLLT
LIRS B BEEMERE N T Z ERB SR
%, 2 LT, AWIFERO 30 HIZAR (USU) MWDEEIZ
HIB U AR KIE, Ao TR SHW L < EFEn i
B3 2H%E (SHI) 25, ZEOBKOEEEZITIK
BB HEINI 2 RIS LB,

FEHEEE

SRETH & iz REIERR O FE D S KB F T % EiEH]
WLV S N EEEREER (ER Q) LTy,
¥ LA - SR - BOE OB T 2 BEEEE (72 3ER
(USU) ) —H &l (F7213H#% (SHI) ) o $hE Wi
LA & LTI Fig 131258 Lz D 25 @ 0
BliZ, Fig 3 %W CREIORET % 5ok U 72 R 2 KR
({3 [RERT — 2 ICEEk S 117z 2006 £ 5 RO &AM )
WHIET %o SAEMTAERC RN U 72 SR R URR 1L, 2o
AIRZALD & HERI S 1L 2 BEfE (NERBESURIZE L) 2T,
22T, ERIREIRAETNCFEEL T, BRIk
RHIC & D 2t rcTBRL & huie L HER S h 2 {RIES 7k 2
fFOWETH L, £/, QIHKHEICHDL S TR, O
D> S FRiAFD S L EER L, REMLIORLE
KA E ORENZEFAD? SHHIS WA REL 7 < Vi ThH



MRS 12006 4 5 AR OB BRI TRAE L e SEIEER

(b) 28 May

Fig. 12.  The weather maps on (a) 27, (b) 28, (c) 29 and (d) 30 May, 2006. The solid circle plotted on the weather map
is our study area. A large quantity of rainfall occurred on 28 May denoted by the weather map enclosed with thick

frame.
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Kameda [ l Hidaka
Pen. Dichothermal

Fig. 13. Left and right panels show the schematic vertical
and horizontal views of wind, current and interface
variations at four times denoted by the numerals from
@ to @. Symbols of ® and © indicate the flow
into the page and out of the page, respectively. Gray
solid lines and dashed lines, respectively, show the
schematic interface estimated from the temporal temper-
ature variations and the halocline formed by a large
quantity of rainfall on 28 May. At the time of (D, the
southeastly wind was prevailing with a heavily rainfall,
and the upwelling at the side of Kameda peninsula
(including USU) and the downwelling at the side of
Hidaka (including SHI) occurred. At the time of @),
current velocity had the maximum off Shiraoi (SHI),
and we infer that low salinity water, originated in the
temporal heavy rainfall water, was accumulated off
Shiraoi (SHI) due to the surface Ekman transport. At
the time of @), the Kyucho with a rapid increase of
temperature occurred off Usujiri (USU) (along
Kameda Peninsula), and we infer that low salinity
water might be advected from Shiraoi (SHI) to Usujiri
(USU). At the time of @, the barotropic counter-
clockwise flow over the shelf of Hidaka Bay was
observed, although the Kyucho off Usujiri (USU) was
already finished.
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