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Fig. 1. Bottom topography around the Noto Penin-

sula and locations of observation stations: Sta. (1):
Takaya, Sta. (2): Nagatesaki, Sta. (3): Ogi,
Sta. (4): Maenami, Sta. (5): Onogi, Sta. (6): He-
gurajima, Sta. (7): Noto, Sta. (8): Nanao, and
Sta. (9): Toyama. The CTD observation station
is indicated by the cross. Inset shows the location
of study area in the Japan Sea.
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Fig. 2. Scatter diagrams of current vectors in the
period from 1 June to 30 September 2003 at
Stas. (3), (4), and (5). Frequency distributions of
current velocity and direction are shown in the up-
per left and right, respectively, of the figure. Cur-
rents stronger than 0.3 m s~! are shaded.
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Table 1. List of the observation stations.
Observation stations Information of observation Water
Name No. Item Sensor depth Interval Period depth

(m) (min) in 2003 (m)

Tagkaya (1)  Current 10 30 14 Apr. — 21 Oct. 63
Nagatesaki (2)  Current 10 30 1 Jan. - 31 Dec. 63
Ogi (3)  Current 10 30 1 Jan. - 31 Dec. 75

Temperature 3, 9, 15, 21, 27, 33 10 15 Jul. - 31 Dec.
Maenami (4)  Current 10 30 1 Jan. - 31 Dec. 83

Temperature 3, 9, 15, 21, 27, 30, 10 23 May — 31 Dec.

42, 48, 54

Onogi (5)  Current 10 30 1 Jan. — 31 Dec. 73
Hegurajima (6) Wind - 60 1 Jan. - 31 Dec. -
Noto (7)  Sealevel - 60 1 Jan. — 31 Dec. -
Nanao (8)  Sealevel - 60 1 Jan. — 31 Dec. -
Toyama (9)  Sealevel - 60 1 Jan. — 31 Dec. -
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FiowimmiE, Sta. (3), (4), (5) TERFNHEAX, &
FEAE, EIERERL, FHERICRS AROBHRTH->
=2 ehbhsd,

£ 0306 S@A%ORMIC K D, BEEBRIRETIEA
REEF 27, B8 0314 S5 EB%ORIC X DY
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Zmra~ AR EOMBENER L, 13 8 17RICiZ
BRAEE (FEADE 21 m s7!) Z& L TVW3, Z0
%, BEMBERERICGET S 13 AFKRETAETLO
EEMNBERE NN, AL 14 BREHICAFICHEED,
16 BICHFT 10 m s~ R THB L2,
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Fig. 3. Time series of the wind vectors at Sta. (6) (top) and the current vectors at Stas. (3), (4), and (5)
(lower three) in the period from 1 June to 30 September 2003. Arrows under each time series denote the

time when the Kyucho was occurred.
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Fig. 4. Track of the Typhoon 0314. Black circles
indicate positions of the Typhoon 0314 every 12
hour.
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A& N7 BROHBIRLIZ T 5 &, RFIDER (a)
IKDOWTIE, ¥Bumz IR L, FEHEFED Sta. (2)
5 Sta. (5) 2d, g i, je LT omiciELRT
Lhibhd, —H, 2EEORKS (b) X, Sta. (2) h5
Sta. (3)ICe, h kx> TIEH/L /=AY, Sta. (4), (5) D
EEIRES SNk o Tz, 3 EHDMER () I3, Sta. (2)
I 2o TIEHLINY, Sta. (3) LIAEEADEREIE AR
BTHo Tz, FRIRICBT B RATEDOFEERL & il
FDERED 5 K& Tz 3 [EDEFTROCIEEE % Table 212
Yo RADBHROEEEEIS, Sta. (1)~(2) TH3m
s~ ERBKEVD, Sta. (2)~(3) TIdK1/3, Sta. (4)
~(5) TRH1/5ICETIETR LTV, 2 EHDMEHD
(LB E AL Sta. (1)~(2), Sta. (2)~(3) L LICRAD
SEFORIHEIE DK 1/2 OfEER Uz, 3 [EH DM
D Sta. (1)~(2) DIEHEEE I A X R OILRBEE DX h
Thb/NEL, RPIDBEDOE DD 40%FE TH-> Tz,

Table 2.
(ms™?).

Propagation speed of the velocity peak

Order of velocity peak
1st 2nd 3rd
Sta. (1) - (2) 297 149 119
Sta. (2) - (3) 0.95 0.54 -
Sta. (3) - (4) 078 - -
Sta. (4) - (5) 0.58 - -

Section

¥ (1), (2), (3), (4), (5) indicate the number of obser-

vation stations.

3.3. B8R 0314 Bic L3R HBDKEEE

BREBHT%D 9 A 12~16 BlT Sta. (3), (4) TH
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Sta. (3) ® 33 m LIRICIE 24 CHEDFERKD DM LT
Wiz, %7 AR D Sta. (4) 1213, 30 m LU 24
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04 B¥ 10 731 21.5 CORABKEIBEA S h iz, —7,
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00 BRIC AT T 1.2~2.0 CIE T L7z, 30 m LURDKIE
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TIRICE T LEA®, 21 m LURTIE 14 H 4 BRLREIC R
HEEBESAR SN, 14 H 06 BHIIIEBET 224 CO
RIEKENBHIE N, 54 m LIROKIEH 21.4~22.4°C
DIZF—HafERRLUT.
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H#ClE, Sta. (3) THMZOFN, Sta. (4) TILHEM
ZOFNDBEPENTVE, TNSDOMENAEDL S Fi
hick-T, BEEXERFEORBE KL MN XICEXS
n, FEISERKIERLIZLEZEZXRTENTES,

RIKKEHI GRS NI-RILIRE, Sta. (3) TIRERED
5TFENKENEEZRDBR L EHS FRL, 14H07
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T 42 m LIFEDOKIEH 14 H 00 FHREN S LR LI
b, 14 B 06 BFEICIE 30 m LIEO/KIEE TEH, 5 L8
Wb > TRl EF L, 10BIClE 54 m LD BN
24 CHRIC—RELTz, CokSic, mfllRet 1385
%ICEBHS 30 m FTOKBIKELEF LD
FWT, 4 BFRICII BB TRELKE LT D,
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Fig. 5. Time series of the main-axis component of currents at Stas. (1), (2), (3), (4), and (5) (upper five),
and wind vectors at Sta. (6) (bottom) in the period from 12-16 September 2003. Positive values at Stas. (1),
(2), (3), (4), and (5) show the northeastward, southwestward, westward, southwestward, and southward,
respectively, currents. Thick arrow in the bottom figure denotes maximum wind,and those in the upper four
figures the first maximum velocity after the maximum wind. The letters a-k indicate the striking peaks in

the current time series (See text).

TARTOBRIEDOKED 24 CHEER LIz, WRIRDR
# (Fig. 6 D FRIZKH) IZREH S TREANLIKED L
LT, 2BHN2UCELEZBBETHEEL, E5IC
16 HichMF T, Sta. (3) THMEDOFMND L ZITHK
BhsaE b, WCAMEOHNDL ZICRBIEES
HEMaKEEENH 5Nz, REEERIT Sta. (4)

DKREE & FLEREIC LEED LN B,

3.4. 8E 0314 Bt k32 HE5DMIEE)

Sta. (7)~(9) <& % 9 A 12~16 H O EFH %
Fig. 71cmd, FEItHRD Sta. (7) TIE, Sta. (6) T
ML ORNERICHE > 72 13 H 14 BF K b 28k



64 REE Rz - B4 Fo— - TF &

[STITITTTIVITTTTTITITIIITTISTITITIINARRSIIITIIITINTIIIIT

_ Sta.(4) Maenami

26

Water Temperature

||||||11119nn||alllnﬁnllﬁull?aulllllllllnul

19 J_llllllllllIIIIIllIllllllll llllllll I IIIIIIII ALi1annensnniniantenal
0 12 o0 1 o0 12 0 12 0 12 o0
9/12 9/13 9/14 9/15 9/16
2003 date and time

Fig. 6. Time series of the temperature at Stas. (3) and (4) in the period of 12-16 September 2003. Upward
arrows denote the time when the maximum wind velocity was observed at Sta. (6), and downward arrows
the time when the first maximum velocity was observed. Enlarged time series in the period of 0:00~12:00 on

14 September are inserted.
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FICEERENT VB, RAIOFMAEFD Sta. (7) b5
() BB LI EREL T, BRABMORERZ &R
FOBMN S IBHER KD S L, Sta. (7)~(8) Tld
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IKBKEMERL, IXRTOEBDKEN 24 CHEE-
7zo Sta. (4) TIXRBEN 4 mBTLHZEINIT LD
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Fig. 7. Time series of sea level anomaly from predicted sea level, corrected for barometric effect, at Stas. (7),
(8), and (9) in the period of 12-16 September 2003. Arrows denote the time when the maximum wind

velocity was observed at Sta. (6).
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Ni-tEAE OFNIL, Sta. (6) TOMFERER Sta. (7)
TOWMEREMELTWA T S, Ry M
ThsLH#HlEh 3,

HERRICB T ZaapiiE, Biciho TELEOs
SEBIC D> TEET 3D, ZOEEEEITEER
FEEMTTRICONTETT 203 ARSI
(Table 2)o —75, BE/KA Sta. (3) 15 (4) IKfBL T
LRELT, @mdllso 30 m LURDIKIRD 24 THIC—
B UT-RERD 2 & RIS R DO EARFEEE » 5 BE K O (Gi%
BEZRBEEAL 21 ms &3, COEEIIRIXAE
DEFEOEEEE (0.8 m s™1) DEILLEDETH B H,
Thid Sta. (4) Tk Sta. (3) & h &, BAFEAEHIZ
NTHSLBOKEN—RICK 2 F TORFMA 1 B5R]
30 MFEEL o TWVB T LIS LTV (Fig. 6).
T D& S HHEAIC & B KEZELDEWNE, KEBFHRO
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Fig. 8. Vertical profiles of temperature, salinity,
and o; by the CTD observation off Noto Penin-
sula (Fig. 1) on 1 September.

BEMEBORBR TR LI 2R LT\,
Sta. (3), (4), (5)fHEDEMERITIX, FEMNIREK
ERRVIOBFNFEELL S LI EAHIHL TV
%, T T, TTTREVIOBEICEE L TES R
b5, SERO2ENHEOEKDRA (BER) ICX S
DN, IBERRERICH S HREONMIBIRF RT3
EBTERV, LML, mAaRICNE LS EARF
DL LR & BRRTOFEEBICENA LN T
&, BHROREICHES T Sta. (3), (4) TREAKEL
SHBflchizc ek Ehn, P LLRAURTR
BRI E N-ERIE, BEREANLEST I E
R E-> THEBARICERSINMERKORAI X
BLOTHAAEMNENEEZ, HANZMEE O
BERHT,

L EEEBICRET 2 BERMEKOWMAICERT 5
#i%, Yamagata (1980) | BIEZAE FilAH OB &

LT, Kubokawa and Hanawa (1984) W& [z T
KIS BEFRORAL LTHHALTVS, TT TR,
Kubokawa and Hanawa (1984) DR FHEEEFRIChMBO
(I%EE C = (145 +£0.02)y/'h (g - EHES, h:
BEROBE) ZAWT, BUBHER TOBKDERESR
EZHBE L, $7, BBEBRRFICRALIEKA,
KBNS L 54 m ETlE 24 THRDO—HEITKR
ThoT=T &h b (Fig 6), 7KiE 24 CTLLEDERBKD
60 m DEHRICHEL I LRE Lz, RICAWENOR
ETHBH, FUCIE 2RO DD BRERIEIC
DNWTOEBRNRETH S, LI LEDNDS, FDOXKS
BEAREAFTRCLNTERD S, TTTIE
ELEDESEI (2003469 A 1 H) THRONERLS
HHIRIEPS%T 10 km (Fig. 11 X T/R9 iR 90 m Dl
) T CTD BHlE (Fig. 8) ZFIAT 5. ERBMANL
AMFEED 11 ANICEBENTOE D, EWlEm O
EREERRET 2L DLRET 5, 24 CUERRLT:
IKGEH (10 m Di%) 2 REH, 61 m LUE (61~82 m)
ETEERE LT, BROVEER (o) BRDB L, F
HYEEIIRERT 22.01, TREHT24.88 Lk, g'=
0.02744ms~2 L5 %, ThH5DEE ERICRAT S L,
1.83~1.89 m st kix b, BAMELSRDIBKDIR
BEE (21 ms™) X0 & 10%EENE AL ko7

SENCES BKOEEEE L, BARMEKDOTA
IS EDE LT, HBETH 1L.0m s (Ml - AH,
1977), BAET 0.79 m s~ (FEEEDS, 2003), A EE
BEOMERHIBRICES 0L LTI, HEETO0.6~
0.7ms™! (AHD, 1990), HHET 0.35~0.59 m s™*
(FEAR 5, 2005) BMRE TN TV 3, SEIDBH T, T
N5D 2~6 FEDOEE TEAME LT LIcR BN,
FROBGRML O S, IERIALMETII AN E
£xb603,

BB, BRTHIE N RYOBRORAFTET
Sta. (3) > (5) > (2) > (4) DIETH b, AETLid
BOENBLNG, FEREOHEMTE (Fig. 1) Ic15
H¥ %L, Sta (2), (4) LHEBELT, Sta. (3), (5) i
REMBEDS IR E B UHKICAIE L TV B, Sta. (3), (5)
TR T DX S HBEHEOZDICHENAIIERL, Fi#
PRELZBEDEEZ OGNS,
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Fig. 9. Auto-correlation coefficients for the main-
axis component of currents at Sta. (2) in the period
of 12-16 September 2003.

4.2. FhEBUIcHFSNZRABNEES)

SNHBICE LTz Sta. (1), (2) DFtUCIE, 1 HIZEORS
MR —)V% & DI AZEH D 5N 5 (Fig. 5)o
FFIC Sta. (2) TWEERMARTO 9 A 12 HICEFHZE
FLERISNTED, BHNERROGENTFHEEQ
%, 2T T, Fig 51C/RY Sta. (2) OFUEZENCHED
WTHCAHBEESEEH L, EBOa@BAREHAN:
(Fig. 9). HCAHBMBORADOY—V 1T 21.0 BfEIC
BNTHD, TS TOBEER (19.7 B/H) i
WIhTBEDEEZALND, TDOTLIE, &D (2007)
X Igeta et al. (2007) BEUEE TIVERRIC K > TRL T
K3, SEETRE L BRI 2 WVIEEEE
MOBRFEIRREICER LI L ZTRE LTS,

3.2 TiE, Sta. (1) TEHlEh2EEH, 3EBD
G EBREEILD SHEICERT 5 T L ERATZH,
INSRAEISHER LI BEAERORESMhERE
RFE O THREICHIESh, RICh->TEELIED
LRRTE S, k¥, BLUOAMRZESI Sta. (8), (9)

OEMNEERCEERNTED (Fig. 7), 9 A 14 BRI
Bl hiz 3 BOMA LA OEIEMIL Sta. (8) T
19 B5fY, Sta. (9) TlX 215 L Lo TV 5, f2/EL,
ARSI BORIICAIBE L TWVB T L, ENEHD
BTHVIERICHELMLTVR T R END, BILENT
4 U-BHRHORENCGERT % & Oh E AN E,

5. 8byic

HEFLEBHRICRET 2 2WOLERRIT 575,
2003 FEH FICHER Y BING THLE L KB 0BG %2
Eifi LTz, BflE NiHnRKBOEE % BCHMID
EE O TR LIZRR, [SRUBELOBERICHES &
EEY OBEAN RO ¥R LB T L, ¥EFEFED
EBMESE TRERERD C— 7 h 5K¥ABN Tk
DRETHC L, WFERIIKE EEREST, BRIC
Bo TALSEIURET A e FVHASMNC ST, T
nold, SHEEMOMENREIRT 2 LTOER
BRAVMeEIOND, i, NBICEALUHRT
EHEROEOFEE LBl hiz eh s, &
flmTomng, BEAROEEICANY MIZAE
RRFEY Y PAELESREDLEZBZLHTES,
L LEHS, ZOFMZIHONICT SHICE, T4
VR TARE EIc KBl #MT 54 E, &5
RBERFADPRETH B,

ST, JFRIHROKBIREDOZLZFHICRANS
L dic, ADCP ZRVWi-HinBRlEEmEL, 25
RKOBEP =R SR ICET 2 HEND S,
oo

HHEBIRAZD LT 5 RESRIOEMICEKERS
VWA R TCERERAR TR, X% )
BE, T @R, TEILL BB YRIRERIEU
HETERMABDF LD SEHE L EFES, Ml
BEOKSEHT— 213 LRLTRESNMBEIERTS
AT (C4BF) DO L TV i EE Lz, B BILHL
ETFd, AAEO—ERIS, BHOKES [EiRm%E
ERLIBMOKERARELFE XOEBEZITE
L7z,
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Kyucho Around the Noto Peninsula
Induced by the Passage of Meteorological Disturbances
— the Observations in Summer 2003 —

Noriyuki Okei *, Junichi Okuno *, and Tomoharu Senjyu

Abstract

Continuous observations of current and temperature along the coast of the
Noto Peninsula, Japan, were carried out in summer 2003 to clarify the charac-
teristics of Kyucho (stormy current). In this area, a strong current has occurred
on the western coast of the peninsula when the southwesterly wind enhanced,
accompanied by the passage of Typhoon 0314. The region of strong current
turned around near the tip of the Noto Peninsula, and then migrated south-
ward along the eastern coast of the peninsula. When the southwesterly wind
was prevailing, the subsurface cold water was upwelled to the surface layer along
the eastern coast of the peninsula. After the rapid temperature decrease due to
the upwelling, a Kyucho with the maximum velocity of 0.84 m s~! was observed.
Following the Kyucho occurrence, a sudden increase in the temperature of about
24°C was observed at a depth of 3-54 m which signifies the intrusion of warm
water mass thicker than 50 m. These give an interpretation for the Kyucho
that the surface warm water piled up on the western coast of the peninsula due
to the Ekman transport migrated from north to south along the eastern coast
of the Noto Peninsula as a density current or coastally-trapped waves which
caused by the rotating system.

Key words: Kyucho, Noto Peninsula, meteorological disturbance,
Ekman transport, set-net fishery
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