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KUROSHIO EFFECTS ON UNUSUAL TIDES AND STORM
SURGES IN ISE, OSAKA AND TOSA BAIES

By Takao Yamasuita, Keisuke YAamamoro and Yoshito TsucHiva

Synopsis

Observed data of tides, atmospheric sea-surface pressures, Kuroshio paths and
water temperatures at a 200 m depth, during the period of 1976- 1986, are analyzed
to make clear the Kuroshio effects on unusual tides and storm surges in the bays of
western Japan facing the Pacific Ocean. Tidal components due to the Kuroshio
effects are extracted by eliminating meteorological and astronomical components
from observed tides by means of a harmonic analysis. The sequential map of the
Kuroshio paths and the 200 m depth water temperature are compared with the time
series of unusual tides.

Four typical Kuroshio path paterns are found to correspond to the unusual tides.
These four cases are associated with the formation of reverse currents which branch
off the main Kuroshio stream. It is also concluded that the forerunner of storm
surge is part of the unusual tide.
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Fig. 4. Sequential map of the Kuroshio path and area where water
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BOOrEETH L, ChEFBOr—23 199FEQ4 AT S 6 ALAcbAOh, ORI
2 » A L oG &2 - T B,

1978 4F: KREMEIEITD/ vy — VIAKETH 54, BHOFEHIZ I N T TEFLTRITLTEY,
BHEE DA ERT ZHH TNE W,

19794: 4 A& 8 RIcAkIRENEL THBY, Z0RIEBEDOLREELTVWS, i, 8HIEE
AOERTHELL, ABEKEOLELLIATEL»S 10 Bichid TENBTE U BRO LRSTHEL
TWAIEDDHSE (Fig. 3 (d)., 2EIDBKEONEESE, 9~ 10 BOKEERKORAR, KHiE
SEATOSEBE L TV B,

1980 ££: dUNEIEDEETH O BERIAN L BT, | BcEMN#coRfic L 2@mE LA, 9,10 Bic &l
LIlEToWE ERMEH 505, REREHGEOSKESILE LD THELEEL SRS,

1981 % /|MEHEE BRY, CHUsEiTE, BERIAC0ERLTVWS, 4 ALABLTIAOREMI, &
SRR o/ NEME TSRS TIC X AR ORIc L 30T, 108 TE-11 ALED b0, EMETOR
FicksbnEEI NS,

1982 4F: i B, CEBUEIT~BITLTBY, EMETONKIcLD 4-5H, 8HTE-9A LA
BLUI0 QLEEHGE LTV 3,



718 EHARN KRS $315B-2 W63, 4 (1988)

27 L Y TR
7 ¥ 7 1 7“"%- \ R
2 | PP L g Veww T M 2 T |<‘° 3\#\7 o &M o {1
- Y L~ by 3 o i~
/'7:“,’ N 4,.,3/'.1 7, ;: \‘,?«/ %, Y ,/ ~& ;"’/Lf; s, % A9
|~ T xeT S g i < A7 & P W x;»tglz"ﬂ'
- o 3 gl gt g H o 3 -
:
s f / ‘5:1;.& & l\ B, <al g".[g'(' : ‘E\\ ’
A TH S M \ar N \\q %ﬂ.ﬂ SRR
., (L a e P\ o, [ INOX | 26, AN )|,
N b5 2= \
VA N RIS
s - — E, (|
pod A% 1) cAERY/ 4 NG LY/ VT P
- 3=47 e’ i R k N
M S| (v

ce i L \ka Aél/ s w
- (%,i/ - : R, b o
.E. Slo e XM 2, ' L vy X M 2 kzz J ioa ¥ M ™
A= 2 Ky " 4
e n ST | Lo . g =N 5
L~ £2. 07 1o E L] SP/ £ uﬁb‘ _,E - |~ q éz\gm u{\
7 I N Y Tl SN A e kD ™
e’ ¥ |27 7 N S Q/'. % ’/<..‘ Ak \9) ™ :/ -I r St
i MY 3 B Q\(L ~ . h / 7 N
s, 14 £ \:\\\-}} Al 2, [ =y ,\.\\ = §: = < NN |-
A
AT L] RBAARNGING | [ [ My A RN
hod = ’, » add Z qﬁ\‘ @ wJ 1 A ?\.///' 5“
| 9 o 7 Al S

P P (%Jy j L (g (g}ly ek /’:- w
L Hedod 1R = i3] A AL L
Y ) 7 '
o ATk M 4, ™, l”“ ] Ul M Al a I la/ M a1
wms A \ =) i 48 . (Y %
gy - >, §od IS Py », 5 \// A i a2 A A
g, Pl X T = » 7 0 7
Q) AR 7 2 * EX 7 & WA /
pel Z&,”F = & o NI : & e ‘
&7 1‘/ )’al N S 1 4 & = A4
M gt b
A SN o " CAF
o”f o x\\ ’ -, / # . l? ! 2, - /&% ¥
s A e S
- = ¥ e S
hoit-1 4 k. \X' ' 2 el T ) i s o { 2243 mJ -
_ L= . — | B3 ~—1, S WA
Y
ST

Fig. 5. Typical patterns of Kuroshio path in which unusual tides are observed.
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Fig. 6. Profiles of storm surges.
(a) Typhoon 7916 and 7920, (b) Typhoon 8013, (¢) Typhoon 8124,
(d) Typhoon 8210, (¢) Typhoon 8213, (f) Typhoon 8218 and 8219,
(g) Typhoon 8305
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1984 FE B L U 1985 4E: FEDIT/ VY — Y BLXURESMIBD TRUL T, 6HE10-12H4
CREBMAREL TV A, FIERENETORKICLEb0THY, BRERONK L, BRWHTO
INEHERRIBOBIER S DRAE L1 7 TH 5,

1986 4E: /NMEME B, CRUMEITE NBED VRS- Thy, 3HOREHBREEL TV S,
FH133ADbOT, BEME IR TORKE, F2138-9 HicAL, R, S oRFEROBHE,
FE3IRZUATE»S 12 HOEMNBTORKETH %,

PO BEROREEL ORLE & BMRK L OB S, FERAOKTFFERICE T 2REHULORE Y
y—i, RO4BEYICHESND,

1. SEMEcRET ARARE (ERE): KEETHS L UduNEROTIICRET 2 & & JBIRy 03
y— T, FRELSUEMNBREIC 20 ~ 30 cofEE OEFEEHRD» SO LRMBEL 3, 1~2 » QO
ST, mEERITEEL, KiRE - LkE, HEEC bREBERIEY,

2. BEEhTRA Lo MSERITOREREKRE T 28 (SERD . ETORLEY, THOLRIE
FTOEHRM, EERD SHUMET~OBITHICRA L, FIBELIFEOBRIC 1 » ALINORFEAME &
1259,
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Pt 4 947 EREBAE OMIGE Fig. 3 K5 TRT & & biclBINZAH % Fig. 51R L7

3.2 REMBMEILBEZD forerunner & DBAGR

E# D forerunner ORAMEREIZ, ChFTIBEIIATE ST, HAKOKYLERREOSBICIIER
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FiC & A 5#IC T forerunner REFHIE N THIE W,

4. f5 B

11 FH ORISR & BBRE 7 — s 2BV, BH0oEHCERT 2 LEL Sh3BRESHONFE
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1~2 » ARkGE L, SN TIRHICE 2 ~ 3D TRET 5, T/, EMNBTRE L REFIN
BPEE L, KRS - 2k EB LU HEBRRIC O EBERITT,
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3)  hEUEEE T BN T ORI & BIBIR A O O/NEEREIT IO S RBERRHEI S SER B &
BHo, ZOBE, KRB - LFKE IIEBRECREREEHNSRAET S,

4) PEAAOKEFERICEIT 25O forerunner ZEFOZEHICKERNT 2BEMUO—BTH 50
Bt E O,
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