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SORUE Y AR YE D H AR R K AL oA &
Z OFH - ERH)

T AT B A
® B

JKHEI R o 2000 FEE R E VT, ANEICETY 2 2E OB T, HEUE VI
FHED 1998 42> 5 2007 4F £ T D 10 FFEE DF¥IKM 00 % K 72, 1969/1972 4 EE -4 A5,
RiZk2b0EDRERE DL, SUIMNMAFET I8 ~36cm, MUERET 10~ 24 cm FHEK
MAEERBED 6N EThs, ZORNE, EELZER TN - TUE - RIHOIRFIZ,
10 4ERS D SEE K7 2322 I 1ZIF— 87 4 DO KEIc T b hiz, 2hbo 4 XEE, F
BRI OGS, B F i - AL, WILIPE O K- nE, W LUR O AN R
ZLUTAMERETH 2, 4 DOXHD 4 DDEFRIC BT 5 KNM2EE, hdEERT 2k
IR L TEL T, dWfEnEO 10 K00, HARBHO 2L b b
B, ZORMEZTRNPERET BITICEF L Tok, ARG EILEERFEO 10 4£
SEEKALZE L, HAMEHE, EESERAN E B 14dem TH o7z,

AN & AWHBEIR RO EE 11 A — 2 Lk 2 B{E 2R T 08, R EL
D 5 DD ZE LKA, FERRELEE R - BRI O IF AL © OFE O R HiZ2 8 %
Bl C, ZNZFNHELZFMLEH 2R LT, - PUE - KINFEETIE, A cilko
7N A U 7 2 Bl Bl o Kief TR R IC, RO D EGRosmI X 0 b oAz L,
FHIR SR D AKALDS AL CIERIEATIRE X b b & o IR At Tz, 2 D1,
B O DB SR L, I DIVE O KAz 2SR IR O KAZ E T & S A0, JE
KIEATHRE & D HIRL 5B LI ELE LT\,
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Ik

FEEBIREOKMPRDE C EZ2RL, RO N
M2 > THANCALE $ 2R OKRMSE L, —TikE
M DIKALAME N T & % #54# L 72, Nakano and Yamada
(1975) &, Kfz7—2 OHFZ 1970 £ £ TEIFL, H
Kb OF KM AR IC D C AR OB RZH TV B,
L 2 L, Unoki and Isozaki (1965) % Nakano and Ya-
mada (1975) TH & 7o KEEHIE AR 1E R WS
FEhTonwilRb H 2720, ZhdORERICIZET
N7 A28 B K & B L, HAWRFE O THEIKAL AR
DHEEZBEUNCRHTE TR WHRREDLH 5,

| 133 Be 1% 1962 ~ 1968 4 D /K HERI T AR 2 FH v 72
W0 44 (1969) FEEPI R E /R L 7, dLMEEIC D
T, 1968 ~ 1972 47 0 /K HEHI B B 2 v TR & 13
M7 U 72 IEAD 47 (1972) SFEFIGBER L LTREL 72,
BEH - (R (1991) 1%, Z @ 1969/1972 4F B 534 i S %
w7z TP HEHEC, 1972 ~ 1981 4 O F¥i0 BRIk G20 AR
2R Llc, MEOHELEDREHEVIE, RAEELRE
DRAEH 10 ~20cm E\W 2 &, JUMIREDKALA 10 ~
20cm R\ C &, % U CHAbH AT IR DK AL AY 10
~20em &L o7l L TH B, ZOKE, HARMLT
1%, SRR OKMI RIS RoTWw b,

1969/1972 B UR D 589 30 SE 0%,  El L IR BT
13 1986 ~ 1999 4F @ /K #EH =2 B R % A > 72 2000 4 5
Y5 (Japanese Geodetic Datum 2000 : JGD2000) %
2002 FFIc N L7z, JGD2000 Tk, FHEL b > L (1987
FHIE) Ik o TARMEIGBED B -0 T, KINE
i % & O 7R KA %2 Rl —BRE TR T 2 2 L 23
& CTH[BE & 7% > 7z, Imakiire and Hakoiwa (2004) i3,
1969/1972 4 EESPH BUR & R C oS 2, duifgiE
TF¥—13cm, PUETFH+17cm, Jul <TFH
+15ecm &7 % C LML, JLFEOEE O T3
BOWREICL2b0TH B, WM EEOREEO LA
V3B ZE B A 1969/1972 4F B R O FRFE 9 I RIR &
LTWw3,

BTl GPS 2 & o CERRIAT oM EEm 2 EL, ¥
FA4 FEFVEHCTEY AR T vy v L O REK
Mgtz Rd 2B TN D XS - 7%, Lin et al.
(2015) 1x, COHEERCTHADOKTHERELE 4+ —
Y 7RO 13 2Pt QBT I 381 % 2003 ~ 2007 4
DA RH L, WEARIGERE 7 VIC & BA55H &

- AL

LT3, V44 FEFVZHOERERTIE, Ul
VAERA 7 O ARAL AR & AR B DKL & b b Ei <
Tro Tz,

WEPERIEERE 7V 2 w792 £ L TiZ, Tsujino et
al. (2008) 2%, XFFGHIE, BRI KX ORI % 8
THMBEOBHMELFRT 27 VEAV T, B
ZRET DL ORI A H =R L%
ERLTC0D, ERfFERELC EE»roEFBICE
B8 DA T, Pedlosky (1996) 2378 L 7274
R ORI Bl 2 RICI 5 KA EM DS E T, &
bR WET BB RO KM S FiRA D & HAHRA
IED D, BRI TARTIRRFE L, FEEE T A R —
VIR E DKM EED 6T IE, ZLTHMEDX
5 HEAREICIA T, Y VHEBIIKLEDFIC
o TR DK ZEE % 4 U S, hEHECk B
b5 ETERFHEFHIELTCVREELTL S,

Ao Hrvix, JGD2000 iz & 5 TP &#E o H ARG E
KRBT AR L, KL A0 DT V2R - A2 E)
DERDOFIAZAA L Z LIcHh B, RABFFETIE, Tsujino
et al. (2008) 23H&/R U 7z H ARG D M R4 DI 7 7K AL 5y
fieMEEd % & L bic, Tsujino ef al. (2008) D Hifl€
T OSERE (F20km) TRBRR S Wi h - 2HEO
BREZEZ D, B2ETE, RITH - 1 BTN 22 KA 2
PETBEANZALDEZHFICOOTCHRRD, FIFET
&, AWK T =9 28N T 5, £, Kf%ET
AL WL O OB O FEKN T — 2 1238 IE2
MELCWw37d, ZOMIEDEENRE X EMIEDS
BIZOWTHENT 5, FL4ETIE, FHOIBREKMD
AL FHABC OV THRRS, FEHETIE, FIZIWM
CUE - ANFERICER LT, o 2 HITIc A Lz 2
[ D SRR EEAT I 5 KRB DO W TRl %, 256
HEliIFLdichTo,

2. EISB D KAER

[El#5% T x TR OEE A,

6u+ 6u+ Ju
at "% ax T Vay
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EERIND, TIT, uldx HoR®E%E, viky /71
D E, (kbR Tl x FROBENE, fidzay
FVRGRA=5 %, gl FEIIEEZ, Ay ($ACFEEKS
MREE, ridiBIEERREE, HIZKEZ, p, 1$¥EK
DEEET, BEE xBNCTHITET 5 L, BEREERIC
BLTlv=0:t%b, ux 0(10Hm/s, (% 0(107)
meETBEULGIERD, x HEADRT —LAKE

2 2
O« X vvze, xmmoER AR,
ox dy

u a¢ u  ru Ty

o = 9ox Mgy T

(2)

pWH boundary

LB, BEREER TR Fraoa ) A ko
0
@@T,ﬁﬁ%ﬁﬁ?%a,mm@ﬂgguamﬁ«@

JEE E 23 QST KCPREIE S, WBIKERRT) Lo
DHDHEWELTAEL S, bBFHBTRICERT 34D
I VAR, WK - UK OBEERIC & BIREAMO b
5 TP H o 12581, 20 e wils & oTcRIc
B9 KB ERIASE T B 2 LIk 208, Z DKM ERH R
A9 R FORITIH S FHORIGH F 72 & OG0 75
g, BER X D Ry A OKMERE, AR
e LTdERcizEERICR 2 TRICERL, EHik
REL L KM ERNZ Y e L e 5, BRI UL % 72
EIRN OEFOFAET 2350 D RITIR S ARAEAHZ D
T, UToffitEz %,

2.1, RIS8 D BRH EKGER

Enfield and Allen (1980) &, JtKAKREEVE A OW#IA7
BT — 2 & 2 AP ARALER & A RS T o HH Bl 2>
5, Jb#f 35 E~dtiE 48 o X T i, KRN 1 A
AUNOENTRIEICBREFI L Tw b 2 E 2R LT,
Enfield and Allen (1980) T, (2) :A4% 4 TH o &
JIEIEICEE N B KE H I, BEREEROFEEROKFETI
7 L HHIRBE LTk 5h, 110 ~330m &7 > T
%, Hickey and Pola (1983) 1%, [FlU ALK ABEM R T
KEEH % 100 m ICEE U E A L, dhfé 42
B~ 48 FE T3, Csanady (1978) 78RR L7z 7=
VHEICEE S arrested topographic wave I & 3 i) EE
BADFEHPRKE W L% L, Enfield and Allen

(1980) DAKHE3OM MBET E 2 Z L2 IEHL 72, KHHF
ZE TR O RIS 5 ARNER DS O BRI 5 &
IS HFI LT v B E LT, BREIFTIE o KAz E R gD
%, BTNV 7 3% v B EORALERNE,

= (3)

Al paCpW?cos6
L gpwH

LB, TCT, AQ BRI OKNES, L IdBRET
MOMEREZ, p, G RR[OEEE, Cp iR, W
FEEE, 0 R EEEP T AEERL, ERIZEF
V2R, BEEENOFIIKEHICEND T LIk
%,

2.2. BREREICH D KAIES

HA DR THmRICHE 5 IR 5 KA E LT,
FRBEFICHE S MEN—ER DK A2, HRiEE
AR S HARUFN R & RTFPEIR R KN, BN S ]
B2 5 T s D WA D BPE DKL 22 D 3 DTSRG S 1T
w5,

FERUE A & ILHEE A & — 7 27 HHR R 2 i 2 FR80E
WowTix, HH (1984) 2R THE I L 28H L 7
A DEHH 5, FREWROITE E, FRWFEDOEOHEN
LA K= 2R REORED KM EICECHESS B
LERL, BT S A TRACEREE D & AEE S5
NIV ALTWD EHEE LT, 2D, WiEH (1999)
DRV HFTIC & B 8Ll 2 5, Ebuchi er al. (2006),
Ebuchi et al. (2009) 23¥FERS L — 2 & 2 RER OB
HH 5, FABROT®E & fN—HRER DK & D
EAEWI L 2EZRAL W3, —J, Tsujino ef al.
(2008) 1%, #fli€ 7V CHEREEE GIE, FHEOKE
LU, EAEENDFERREIETOWRRERE I ENT v R
LTwsELTw3, LaLl, HEOERME T, &
B ASFRFIIC R EHTE D, FREREZAHEEN
TRERERICESE L T, BREERATHRAOBERS4EL 5
DI, FRIRHIOHE WX DA L EEZ NG,

RIS & BRI T A nic o wTE, Toba et al.
(1982) #3, HAMEME & AR D J7 521 i THI 5 D 72 2
5, YT 10 cm BRE ORI 5 7o KL DS IEE
WO BREN ST & #E%E L7z, Ohshima (1994), Tsujino et
al. (2008) |3EUEE 7V Tl % I8, FHEOKEEE L,
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Ik

EEEE S LR D3N T AL T0wB EL TV,
L2 L, fiREFIED (2009) 1%, IREMNZMERHE 2 v
7o BUEE T IVC, P F O KL AT Y AT & B
OHE TR T T2 2 2R L, WBIEERIZT
TRENFTYRATERVD, DL TOHAER
ATV 5, BEOFRBFIEO BRI ClX, EmiEgT
EREESUCESE L ¢, BEERERChOBENAEL 2
DUF, AR Bln O ERE T &, T
BAPEmO KEE Lo KB oA LIBES NS,

BE P EIMc g FE T 5 &, B o B Ol o KAz
&, PO ARDIKALIC 10~20 cm DZEDAE L 5 (Mori-
yasu, 1958 ; 1961), Nagata ef al. (1999) iz, CTD (Con-
ductivity Temperature Depth profiler) & XBT (eXpend-
able BathyThermograph) ic & % &UHl2> &, BBz K
DI EEE LTk E ER IS T0 EHEE L 72, 5
FASTIINCER R L2 L DRI S TED D85 > A
BINEFTHEOERINTI D o708, KDL
T U 72 I & O[T D R O ARNAER DSHERE X
ND70IlE, FHRLZX S IR Haoay iy
NIERTH DI Eh 5, RO BHBRE & FRIC
BB T OB U CHEAEE T E NS v AT
DNED D B,

DLE®D 3 Pt R 5 AKAERHE, WwEh b IffHT
DRV THRNOESIDE L THERF SN T0 B EER
55, WIROEERD S, MhOEFPEL TS
X% 5000m &9 % &, 10 cm OKALZEIC & 2 FEEE
FE2x 10" m/s* L ABEL bhp, —7, BREBRTO
MR EEIR IS, MBI EERARE r 12\ < DD DR SEER S
£ (Winant and Beardsley, 1979) o ¥ (4 7 i 1 X
10°m/s 2w, W uz 0lm/s, KEH% 10m &7
5L, 1x10°m/s" L b, EABEEN LD b2k S
{732, LIeddo T, IRAHETORIR ORAER OHE
Fricid, ACPHEDoZENIREVWEEZ NS, T
TIfZFRF oYK E AR L, =2— by ORFUERE
M3 L, YRR o & 2% Dp i3,

1
Dp: EIDWCPSU2 (4)

ERED, TITC, FETHEYIRE, S 3R OB,
U i3Pfkic & 2 Lo &R 2 KT, FHDEN%E

- AL

ZIEDHUL Wi L L, #OKEORRE v CELE
KNI AQ I ZHAT B L,

1
A =Gyl (5)

L, JEHEVRECpZ, VA VBB TH
O, HOTZRICK > TEE L EXTFREING, W%
BMEL T, KFEZ27 =0 %5000m, 1RFEKHEZ
05m/s, ACHREREREZBECLI S o Tw2
FADOL~100m*/s T2 &, LA L RBIE25~
2500 £ 7% %, JEREERCTHERZROAPBEE S L E, LA
JOVZED T DU CIRIEHREI LA VA E T ab b
T KIEBIL, LA 2 v XY 1000 BLEIC 7 5 &AL
REUTIZIF—TF £ 72 % (H] 213 Schlichting, 1968), LA
L, Matsuura and Yamagata (1985) iZ[Eiiz4 T %
MOAPWE 2 L E, Dl b LA 7 IVRED 20 ~ 200
DHFIPHTIFESUREZ LA 7 LV ZBUS KB B LD
MBS R/ TV 2, WIHT O E RS RE Cp %,
KAz A% 10cm, REWMEU % 05m/s &£ L T (5)
A»roREb B L, K8L%3, TNFIERERTOM
HOHAITIE, VA /LD 15 TOEICE L (Bl
1 Schlichting, 1968), [FRRZATD LA /v X% 25 ~
2500 TH B H 5, Matsuura and Yamagata (1985) A3%8
fMiL7zeBy, FEERTORELA / VABOBRIE,
AR TOREL A IV ZABOBHRIHBML TwD ERDS
Nod, PAREFMOHFEHKMZE, 201048 A 26 H
12, 1993 FELIETIIR D RE WY 40 cm 238k L T 5,
oL EOFIRMHETOE %, FEMER TOMPLRE
ZRWT () X»r o AED 2L 13m/s &£k b, BEENMN
EE LTI MORHETH 555, FFHENTIER L,
OB A DEIURE A5 I B - I IEFRRTO LA/
VAEZ A, WED HERESNAEERTOLA VR
B3 65~ 6500 £ 725, D&, (5) ROEMHEMN 2 ikam 1%
L7, 2 Bede BRI oK 20, IRART © i
229 HETOPE L ERMT 615 L v HRRET, FiRkv
DI EHERDBAREE A T <,

Fig. 1 L B LR oBAfR %, Fig. 1 TIXREAER
ERRIBOBGRERL T 5, i avE 3o |
TR E PR oR IR LK TH %, TR osifiic @
T2 LN DB E RIS - e ARAERI NS v 2T 3
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High sea-level

Coastal - Trapped Wave

Current

= N

Current

/ Normal sea-level

Sea-level slope (up)

=

Normal sea-level

Coastal - Trapped Wave

Low sea-level

Fig. 1 Schematic diagram of current attaching to a cape and coastal sea-level slope in the northern hemisphere.

HEFREBICE D, IO EyRENC @22 U OISR
RIBETEKT 5, T EHT 5720, HRENERTO
THIIE R L D KREL 20, WMo BERED? ST 2
o sedi £ coXT (5) i & 2K ZEEZEL
%, Fig. | Lo BEAIclE, 3o & T 6 a0 HEE
HTH B IHD S0 E THRFERMICEE 137 L, Bk
B DR BHIA I D - T £ e B KALER 23
i, MNERBA> S EIRAENGE CEKRAL L 7% 5,
Fig. | TOFERERE T, T- & LfiL6RhofE
BRI & CIREKALIZF U T, (&R D 5 O Jei
A o TR 72 2 KBLIERI DT S 1, RO Jediih &
TURAANEFE CAERAKALE 72 B,

Ebuchi ez al. (2009) %, FABERORE R L HEN—
MM DKL OB TIC Y 2 5~ 20 H A 02 H)
T, PR ESRERRICEITL, MHEZEE 2 B
WTHBIEERLE, TOZEDS, HMHLICE TS

FRCIR D ARG T &L ETHEE 108 5 v 2% 2 HELN
Wiz h, 2HE D FaRvEoZE ik (5) Ao
NIRRT D E A% %, Fig 1 Lo Rl
T, (5) XELL T,

Guest () = Cease () +5-CpU ) (6)

L7125, TTT Qe BHOTEMDIREIKNLZ, (oo &
I RM DI FRKALZ RS, WOPEHIDIGFEARALE,
DM DIRFEAKALIC, AT OFRNIC & B KA LA %
A KA E 72D, RO VEHE] & BEICIR R AL D ZEB) &
Bippltickhsd, TOX5i, HOFEEZZ OO
INEAKMNEFNCGECE b6 THRALE 22 2 L HIFS
ns,

HAR DI FKAL O FREEZ BT O W CTHA (1963), K
O Ik - JA (1979) 13, ZB)icxt 4 2 BT Ic KD
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& 9 ¥ERIC 3 7z, —7F, Senjyu et al. (1999) i, 73
A& —fEHTIC & b FIRRIC 6 HHEIC 2 7SR A B T B,
Table 1 ICAHFZETH W 72 BEAAT &, N - dA (1979)
k5 1 ~XOWHRS T E2RT, 512, HRfrifko
Unoki and Isozaki (1965), B&H - (LU (1991) i< & %
TP HUED KA, %7z, AW TH SN TP HKE
DYk A% o T Table 112w L7z, JNEE - Hf
(1979) TI&, AEITHEHL 72 (FEW (N3) &l
(N4) o), wMRHE GFEH (J17) L &R (J18) ofH),
KR (A (J18) &/ (P29) oft]) K Ui (HpA
(P11) &i#h (P12) o) oWl ciEss Rz ->TH
D, RO T OIGRICRFELEN D 5 Z & E2RT,
VAR (1963), ANEE - HEAT (1979) 1 & 2 9% 51 7=
HoEHo5%, 950N TH -7, £/, Tomi-
zawa et al. (1984) 1%, HA & EEEDIBFKN %2 BHE
ORI L REH - RIEHIC & > T 14 DiEKIc DI 72,

- AL

HARDHEED 15 DFERD 55, 9 DOBEFIIIHTH - 72,
INS5DITYH, HEROIIT T OWRDREFELE L5
fiZS B s, WoOMmHlOWHROLB 2 R7%22bDE LT
ZEHEMED H B, T D& D BIRANDOFT N OBFE L OBIfR
I, AW TREHARIB RN AR OTER R A B2
HOFHZRA S,

3. BEKET-—%

3.1. TP Z#0BFHRREKAL

SR O HA-RK AL & H AR S B O B A 00 K HE
BRI REAER LS =5 AF L7, 1998 4F 1
H7r 5 2007 4212 H O 10 fF [ 2 EFT g & L, AFH
IKALIEFE B R O SIEMIE 2 i L TH w7z, Fig 21
BRI OALEZ T o S - PUE - RO ARG I,

Table 1 Tidal stations divided into nine regions by Kato and Tsumura (1979), along with mean sea-level refer-
enced against Tokyo Peil in each studies, and the correction values of sea-level for vertical land movement in

this study.
Kato & | Unoki & | Isoda & fCorrectAlonl Kato & | Unoki & | Isoda & fCorrectAlonl
N . Tsumura, | Isozaki, | Yamaoka, | This study or vertica . Tsumura, | Isozaki, | Yamaoka, | This study or vertica
0. Station land No. Station land
1979 1965 1991 1979 1965 1991
movement movement
Region # [cm] [cm] [cm] [cm] Region # [cm] [cm] [cm] [cm]
P1 |Odomari 15 J1 |Makurazaki -2 -15 21
P2 |Aburatsu 8 -9 17 J2 |Akune 24
P3 |Hosojima VI 4 16 J3 [Nagasaki VI 9 -6 23
P4 |Uwajima 2 17 J4 [Sasebo 20 -4 23
P5 [Tosashimizu -12 -6 18 -4.5 J5 [Kariya 21
P6 [Kure 15 J6 |Hakata 2 20
P7 |Murotomisaki 4 17 J7 |Susa 21
P8 |Komatsushima v 13 5 15 J8 |Hamada 18 13 22
P9 |Kainan 4 14 J9 [Tajiri 23
P10 [Shirahama 15 J10 [Maizuru 20 16 25
P11 [Kushimoto -15 7 14 -7.8 J11 |Wajima 22 22
P12 |Uragami -24 0 5 -4.9 J12 |Fushikitoyama VIII 18 22
P13 [Owase -16 2 5 J13 |Kashiwazaki 31 25
P14 [Toba v 6 J14 |Nezugaseki 34 24 -4.6
P15 [Maisaka -22 7 J15 [Sakata 26 -4.6
P16 |Uchiura -2 8 J16 |Oga 23 +2.5 -4.6
P17 [Tago 7 J17 |Fukaura 36 27 25 -4.6
P18 [Minamiizu 5 J18 |Tappi X 8 +4.6 -4.6
P19 |Manazuru I 6
P20 [Aburatsubo 0 6 S1 |Yoshioka X 6 +6.7 4.6
P21 |Mera -2 5 4 S2 |Hakodate 10 8 -5 +6.7 -4.6
P22 [Katsuura 0 S3 [Muroran -7 +6.7 -4.6
P23 [Choshi -6 -2 2 S4 |Tomakomainishi I 5 9 +6.7 -4.6
P24 [Kashima -1 S5 |Hanasaki 13 -4 +6.7 -4.6
P25 [Soma I -2 N1 |Esashi 11 +6.7 -4.6
P26 [Ofunato 7 2 -2.1 N2 |Oshoro X 14 10 +6.7 4.6
P27 |Kamaishi 3 2 -4.6 N3 |Wakkanai 19 22 13 +6.7 -4.6
P28 [Miyako 17 8 2 -4.6 N4 [Monbetsu I 12 14 5 +6.7 -4.6
P29 [Hachinohe 22 3 0 -4.6 N5 | Abashiri 4 7 1 +6.7 -4.6
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Fig. 2 Location of tidal stations.

KA (P1) 226 /= (P29) £ TD 29 %, R Fif -
HAR¥RE X, R (J1) 2587 (J18) £To 18 k%
vz, dGigE O R - AFPEIRE L, E i (S1)
M HAEME (S5) £ TD5 %, HAM - Ak —y 7i#iH
F1E, 1172 (N1) 2 587 (N5) £ Tobsmz v,
CDIED, BIEDFERD I OICEEEOREDHY
Kbiz, HA4ZEOFERDOICIIBEA K — ZiEFEOD
Bz o AWK %, 5 BEOMHRO - I K ol
Z2ROAVEKE RV, £, E3IFTHW I LE
HAK (P5) & AfL (P6) @ HEF-HAKN, KUEH4ETH
Wiz TR RO T B KA, HAMET —2 &
V=& AFUEREMD ST L 72,

ZNZh OB, RS ITV—SKE A (A
KHEER) & OMTHNWZES () 2RI ATy
%o HUAFZK¥E S5 oo BEE 11 JGD2000 2 A v, # o
2007 £ F TIAEFIDWRED H - T G AT SEME 2R L
Too BEEATR 2> & WA /KHE S & Co s, MbTRRR
(1998 ~ 2007 4F) ICEHEHIE Sh TGk Zzof
Jefiliz 7z,

3.2. BREIFROZESDOFHIE

BRI DR E DR, TP DR DR H K
EhilEL D, HOFEITOEROEANKREL, T
& BT 2 BT OREE O RN S WA, BT
% Bip el © TP BRME o in oKL IC BENT O 2 H8h %
T LI B, IR % BT 2ATIC, BT %%
T2 AFEFE D BT DR AL DD dem PLED 2 556
BRI O SR R L, R OO R 2 AT RE
BAICE, MTIRT 320k CiEE0BEDRIEE
iTo7es FERINCADIZE TIT o 7 fli L& % Table 1128
ERS
a. AMER 2011 & HVHIE

(1) w7 (J18) DHfilE

HE A Bt O SMAE O I B B WA (J18) D gt

HART (1998 ~ 2007 48) HFIFEHKALIE, BEEBICH B

EROFHKME D 75 cm RV, #EA (J18) DHUAFK

#E 55 11035 2 & ot it~ 5 b o /K H#E fIE,  JGD2000

DHEIAR (1986 ~ 1999 4F) ICHIEINTE ST, K

HEJ BT 1959 fEic il 5, 2003 LRI AT 0 4 7o K HEI i

T, FpiE 72 BKAERT J6150 ik LT, HigfEdL

FE DK HE A 1959 4E 2> 5 D 44 FERTIC 5 ~ 7 cm &L

L7z 2 EMRENTw 3 (B L, 2004), E1#

PR BG5S i R 4 1 B ALk 7 o 7K HE )

Z 47\, 0 He B 5 2011 (Japanese Geodetic Datum

2011 : JGD2011) L LCTRAFEL CTw3, #iK (J18) @
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Fig. 3 Seasonal variation of sea-level referenced
against Tokyo Peil at Fushikitoyama (J12) (closed
circles), Kashiwazaki (J13) (open circles), and Ne-
zugaseki (J14) (closed squares). Error bars indi-
cate the standard deviations for 10 years.
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Fig. 4 Seasonal variation of mean surface wind for
30 years from JRA-55 off of Nezugaseki (38.75N,
138.75E) (upper array) and off of Fushikitoyama/
Kashiwazaki (375N, 1375E) (lower array).
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Fig. 5 Seasonal variation of sea-level referenced
against Tokyo Peil at Soma (P25) (closed circles),
Ofunato (P26) (open circles), and Kamaishi (P27)
(closed squares).
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Fig. 7 Mean sea-level referenced against Tokyo Peil along the Japanese coast in each study, ie. this study (thick
line), Isoda and Yamaoka (1991) (thin line), and Unoki and Isozaki (1965) (dashed line), for the coast of the East
China Sea and the Japan Sea (upper panel), and along the Pacific coast (lower panel).
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Fig. 8 Mean sea-level for 10 years referenced against Tokyo Peil along the Pacific coast (closed circles), the
coast of the East China Sea and the Japan Sea (open circles), the southern coast of Hokkaido (closed squares),
and the northern coast of Hokkaido (open squares). Dashed lines and small marks indicate mean sea-level prior
to the height correction of the tidal stations. Error bars indicate the standard deviations of annual mean sea-lev-

el for 10 years.
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Fig. 9 Mean sea-level referenced against Tokyo
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rows indicate capes attached by currents.
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Fig. 10 Seasonal variation of sea-level difference be-
tween Honshu and Hokkaido, i.e., Fukaura (J17)-
Esashi (N1) (closed circles), Tappi (J18)-Yoshioka
(S1) (open circles), and Shimokita-Tomakomainishi
($4) (closed squares).
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Fig. 11 Seasonal variation of sea-level difference be-
tween both sides of the cape around the Tsugaru
Strait, Fukaura (J17)-Tappi (J18) (closed circles),
Esashi (N1)-Yoshioka (S1) (open circles), Yoshioka
(S1)-Tomakomainishi (S4) (closed squares), Tappi
(J18)-Shimokita (open squares), and Shimokita—
Hachinohe (P29) (closed triangles).
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KT8cm, 10 Hici/NT2cm, ZHEFHDOL v Vi
6cm Th s, HEBERIZLA~RITAREE—FE, B~
WKHE—FZ2I5 Z EPHI S5 T3 (Conlon, 1982),
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5T LEERLTVS,
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Zific R L, S (Fig. 1 E) ik b #uli (J1) filo
Kbz ERISELZETRENTR R EEZ LN D, 1
¥k 1Z 2> (2008) 1%, GEK (Geomagnetic Electro-Kineto-
graph) L OAFE T ADCP ( Acoustic Doppler Current
Profiler) 7—% 2#Hw <, MFBOHZELAH (P1)
DIRALFZEDZEE DS, KRB FHE LS D R IRERIC
o TWw5b I k% LT, Tsujino et al. (2008) T3,
T+ EinFE KL & FUNTE R DA R AL 23%: L 75 %
ZEEWRE LTS, Fig 13 ikl (J1)—KiA (P1) A
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EERT, HZROMKMIZ TP EMETE R0, ¥
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Jalid,
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Fig. 12 Mean sea-level referenced against Tokyo
Peil around the Osumi Strait. Arrows indicate
capes attached by currents.

Alpo = 1.37 X Ay — 2.5 cm (7)
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Fig. 13 Monthly mean sea-level differences between Makurazaki (J1) and Odomari (P1) (closed circles), and

Nishinoomote and Odomari (open circles).
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Fig. 16 Sea-level anomaly from NLM for the high sea-level period in the large meander for 1999-2001 (LM1)
(closed circles) and for 2004-2005 (LM2) (open circles), and for the low sea-level period in LM1 (closed
squares) and LM2 (open squares). “N” indicates Nishinoomote. Error bars indicate the standard deviations.

High sea-level period in LM1: Oct. 1999-Mar. 2000; Jan. 2001-Feb. 2001
Low sea-level period in LM1: Apr. 2000-Nov. 2000; Apr. 2001-Aug. 2001

High sea-level period in LM2: Jul. 2004-Mar. 2005
Low sea-level period in LM2: May 2005-Aug. 2005
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Fig. 17 Schematic diagram of sea-level along the southern coast of Kyushu/Shikoku/Honshu during a non-large

meander of the Kuroshio (upper panel), high sea-level period during a typical large meander (middle panel),
and low sea-level period during a typical large meander (lower panel). Dashed line indicates sea-level during a

non-large meander.
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2 SEER L, WIDROEKET 7 v VD TT 5 L,
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Spatial distribution of mean sea-level along the Japanese coast
referenced against Tokyo Peil and its annual and interannual variation

Hiroyuki Yoritaka'* Kimio Hanawa?

Abstract

We obtained the distribution of mean sea-level along the Japanese coast facing the open ocean for
the years 1998-2007, referenced against Tokyo Peil, using Japanese Geodetic Datum 2000 (JGD2000).
The mean sea-levels based on the JGD2000 were 18-36 cm higher along the Kyushu coast and 10-24
cm higher along the Shikoku coast than those from the previous datum (1969/1972). As a result, the
coasts of Kyushu, Shikoku, and Honshu were divided into four sections in which the mean sea-level
values for 10 years were almost even. These four sections were, in descending order of mean sea-
level: the coasts of the East China Sea and the Japan Sea, the Pacific coast to the west of the Cape
Shionomisaki, the southern coast of Honshu to the east of the Cape Shionomisaki, and the eastern
coast of Honshu. The sea-level differences at the four boundaries of each of these four sections
occurred near the area of a cape attached by strong currents. The 10-year mean sea-level along the
coast of Hokkaido was also higher along the Japan Sea than on its Pacific side, and this sea-level
difference was concentrated near to where the current attaches the cape. The 10-year mean sea-level
difference between the Honshu coast and the Hokkaido coast was 14 cm, both along the Japan Sea
and within the Tsugaru Strait.

Although the sea-level difference between the Honshu coast and the Hokkaido coast exhibited
seasonal variation, with a peak in November, the sea-level difference between both sides of the five
capes around the Tsugaru Strait exhibited different seasonal variations; this suggests seasonal
variations of the current velocity in the Tsugaru Strait throughflow and the Tsugaru Warm Current
near the capes. On the southern coast of Kyushu, Shikoku, and Honshu, the sea-level in the east of the
Cape Shionomisaki rose due to attaching of the Kuroshio branch to another cape east of the Cape
Shionomisaki at the beginning of the two large meanders of the Kuroshio, which occurred during the
period of study. Following several months since sea-level in the east of the Cape Shionomisaki rose
more than in non-large meander, the sea-level west of the Cape Shionomisaki lowered in the same
way as the east of the Cape Shionomisaki, due to leaving of the Kuroshio branch from the cape, and
became lower than that during non-large meander.

Key words: coastal sea-level, JGD2000, Tokyo Peil, cape, Kuroshio
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