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Winter Wave Setup at River Mouths Facing the Sea of Japan
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Empirical studies on wave setup at river mouths are important in terms of river mouth morphology change, navigation
transportation, saline intrusion into river and water environment. The main objective of this study is to investigate the in-
fluence of water depth at the entrance to wave setup height at Iwaki as well as Yoneshiro Rivers facing the Sea of Japan,
with especial reference to differences from rivers facing the Pacific Ocean. Frequent occurrence of wave set-up can be
observed in these two river entrances due to storm waves during winter. By combining the results of the present and pre-
vious studies of Nguyen et al.(2007), a technical diagram is proposed as a relationship between wave setup height with
offshore wave height and average water depth at river entrance.

1. I L &®IC

KEER & BARR© I ZIC R E SHEESR S N,
— R EIC B AU O )1 T Ll O EEs  se  B Ey ©
RESHIIITNS VLD EEFShTWE, &5
AARMECHEH L cBRTIEFCRRIEHEETRAELT
BY, WIS wave set-upD FA HSEGENEK T D ABE]
Bense, Ardl, EMZEoMns Sk
RELTw3EEZLOND. EBE, wave set-ups & 135
RTHEESO _EREICET S EBHONATY S
B2, A, 1975 TEh 5, MEEES6m~TmT
b, wave setupm S 3 ImAEEZ 3 b0 L FHEN,
H A o S 73 IR 2 (20em~50cm) % (3 % 51T K
E ERZAN EREOLSTTEICE D, $RDD,
HAERE O] i1 kB8 T 5 L& R ldwave set-up
%@ U TR ORI OIEATRIEIC S v ¥y v 52 TED,
EYBRRE AR T 3 BERO—2II > TW 3 & EHER
Ens. Lal, IhEcHREoLERICEL T
D& BFHB IS TV,

Z T, AW T EHARKEH OF)IE DT O wave
set-up = S KB L€, HROREL 2 W2 MR ICEER
MRHE 217> T & &9 5. —fic, FOKENKEVK
FEJITRE ORTEIC B W TRESE LI W &b,
BI-11T7RT & 91T, wave set-upD FEHIAFHE I (3701 KA
IR Uk F A 5 & 0 & HERl S 1L % (Hanslow *
Nielsen, 1992 ; Haslow©, 1996 ; Tanaka®, 2000 ; FHtf »
2=, 2006 ; Nguyen S, 2007). TD7:%, HEDORNKL 3
NN T O R FE G2 TH 5.

1% 4 B MSe HILR¥AFERE IT¥HAMLATHEEK
27=v- T  FILRFHR TERABIARI¥EEK
3IE & B (I FbR¥MHR TH¥HRANEATHEEK
4E £ B TR AFIERFHR I¥MIATFH

OCEAN RIVER

Breaking
Wave Wave setup

B-1 AOE BT 2K EFOBEER

2. PFEXR

R & LT, BREANCAE S 2E)IITd 5K
RINBLUTERINZZALZ (F-2). CoBforOn
KOL, BT -4, WRTF—5 2 AFL, KuLARE
BOHELEDBRICOVWTER AT/, T0D5B, &
AN OHIZKE O ERIEN, —AOBERBEEHFLTYL

WAKI RIVER
YONESHIRO RIVER

JAPANSEA ¢

j 5

K-2 WHENROFA



H A I U 7 DEREHRIC B 1 3 £ F Dwave set-upr & 367

n(m)

Iwaki water level

- —Fukaura Tidal level

Ho(m)
S = N O

Time (June 2005)
B-3 EFOKRAI - SR ORI 2B

3 (B-2). —HA, KRN i3ARAIE DRI s F
ETBEIENEL, AEIKOBERAIZRT I EBE WV
(B-20b)). TDfcd, MWE)HTIIEOHOKEICKE
& GEAR C 4.5m, KA 23m)93dh 5 GRFAER
eI HEBRER, 1973). F0ELIWEBEEEEL T, M
O#Ic I i Zwave set-upDRBUCEEEZ 726 LTV S
LFEING, Dk, TOZo0uE)IERIEIRE
LTEAT.

ACIKALE LT, BARINTRFZFRICAIE S 28R
B e F=ToflzEAY, KRNIV T EEER O KR
EEBWS. 1, hoDREOKMERIFTICE - &b

EOVEI R E LT, Bl coRNBAEMAL /.

BRT— 7 IcBLTd, RESIcBI2+Y7 7 2D7 —
FEMALTVS,

20082 H NI BARHEH THAE L RREE G E L
BAZNT1ZDREDM, %< DKERKE EDHEE
Ebleo L2 ETRBIRF LY. AFRITBVTH,
COBOEHIRE&12008F 1 A A 52 A ORI OKAE
gaRhhE LTik-TW3, 7/, ToOEfioiEsc,
WIRDSMEE T b 5 EZOKNEBFEICBT 25T H1T-
1o,

3. EE DR AKX EENMHMHE

2008FERZ BT — ¥ It B K REFEIT S ENIT, b
RO oOFO%EMRIC, MRS FR LR O R OKAL
IR A RET 21T - .

H-313EZ 0K B & OEAI T ORI OEKAZ,
VTR O R D FERIBIGL « e & BIWRLTWVWA. [H
Kic &g, AR GEOKAMIZEE-KLTBY, &
i B 13 3 B A B A8 DU 1 1312 TR UIRIE Tz
LTWBZ LR sn 3,

4 REQRINCE S BAOKELESR
B-413 FB SIE, SKAUINEOE T oKL,

DEPFINL, WHEOZECKA EFE, A n=GEONKAD -
(BGD) DEALZRLT VA, 7, RFBREMEES
HOZENTH A, B, TTHALZBMRENET
B0, T\ ET e REFRICKBKMEFIZZORICT
TIREENTVWEEEZISNS, EE, K-4h0KHOD
4RV REITRE N ERIRES, FEE ORI
PRI RE & ZRE ZKMOEE VAR Sh, [IR#
BEENTVB T EDHERSND, T T, EHMNKA
LENDE G T MDA DERTH 2 F)FE « BRIC X
5bDEEZ I,

B ORI (X E 5B EIC L D CCTV A * 5 SIEZ AT
JohTWwa, oL, FORMHETREER
BRESR LN, T, B4 L NEEEREED
A1 57, FEFFERKMO LABR OIS, Fic, 1~
Y MA, 4NV FBOREITIE80cmIT b KSR EFENR
Shb, 58, LROELNBAEZNTOREE GO L
FERBRKOARIRISNLTWVWS

BHB, 14y bAORNT I TEEC R ORNKA O BEE
HIETAR SN, 4 XV FADKIIZK DA
BEThD, i, TP+20cm& D FTHB T &M,
Th&D, 41XV PARKDZEOWDE CIAIICH LA
Fh, HENETLLZLDEEZEZONS. TDXDHIT,
KELD E = % — 57— 5 R OO L Z ¥k 5 £T
BHBEREEATH S,

R-53 1 B ORR 7 — s 2 b Lic, Kz LEREE
LS & OBRETANbDTH S, TITR, K
QIR oD Ry FIRDFTRRLTH Y, i
OFNAERET/RLI, Thickid, wiho( Xy
MTBVT bSO, FEON DK EA2ER
»wohd, 2L, —EHOSKBKEOH NG VIKME
FAERLTVWAIEMNBEDONS, T0iF, iDL >
K—BHOSKRBKRCSEOTWMEONICEXS D,
TS DIKEDSHEL 18 -7 CEERKBRLTOWS b &
Hxhsb.



368

Anp(m)

An (m)

Ho(m)
SO N B O

0.8

0.6 +

0.4

0.2

0.0

-5

18 20 22 24 26 28 30 32 34 36 38 40 42 4

B R T ¥ @ X % FEssE (2008

/ Event A / t Event B I
: ; : r T ; : ; . ; T r : r T ; T T
z . . i
r ——— Water level at Yoneshiro River_________ / [” j
0 1 N |
| it i Doy : 7\ ’v‘ \ i
f : vV A A LS
| . ) \ -1 WA
o > - : A VAR
&/ ' | I
I | . . | | , . . . 1 , } . L . . o
F } f : t } t t . } } } + t — t t !
‘ i !
C — Tidal level at Fukaura ' : -
| i B
] : —
' .
' i /"
‘ ! ' [
\ 'y — ! f \
. - : : : . :J‘ \l N
IVERVARVAR v : ! ¢y .
[ T . | ) ] \ . ! ) | . | L | MR ' ) )
} } } } } } } } } } } . t t —t !
L . .1 . !
L ~ Water level rise at Yoneshiro River '
1 1
, b | 6 -
1, Y, Ty ' i
. P : RS
1 ~ N N
! /‘r/ VY
. | ! -
1 1
1 1 . | | ] , . . . 1 . | . , 1 | \ )
[ T T T 1 T T T T T T T : T T H T T T ]
- O Wave height ! , =
: g 1 '
1 1
1 1
1 ]
y i

4 46 48 50 52 54 56
Time (days in Jan. and Feb. 2008)

B4 SKAQIFOKLL, AL, kG R & i

5. ERINICHIFZAmAKMER

Event A
Event B DKM | DS & FREIC, 2008518 5> 528121
i TOERNTB Y BEOKAL, EHEICB T 286, K
M EAE MEFESOELER-6icRT. ARKLD, &
KNcid, KRN EOBEELKMERIZR SNV,
A XV A, BOBRITIZ40cmiZ EDKE EABR SN B
TEMHERESNG, TOX KR & DR, [
OICBVTEFRRIC K D EVKESEFE s TVWE T &
2k 3.

R-7d, B-5&ERRICKN ERR S &l & OBk
70y LD THD. RIFD, E-6ITRLI D
DA XY MBIZBIRLTW 3, B-50K8) 1 DERIE I
g, BERNTIREYRRE Y T 7o SJBLHSH
SMITNEVHDITE > TV, £k, ZoDA XV b
KBWTED» Y — v BREB->TVW3E, +E#0ES
WIS =M E WA IEREABEBELTEBY, T
D& D BHIEHIBHBIIOVT S, SK%S OIRETET
IMENH B,

3 4 5 6 7
Ho (m)
KA T DENOKEL LR & & ke & ORf%

o
-
N



H A U 7o DRI B 1) 5 £ F Dwave set-upia &

369

[ T T T T T T T T T

.......

0.6 - AT — Water level at Iwaki River ! : L
= Jﬂ : ! I\
§, 0.3 \ o a
s ¥ v

0 i !
;‘ —+
0.6 - i ;
= : :
Eo3' R
f=n T . A 1
FA \f
0+ i
: a
0.6 , !
s -
= 0.3 A i ! -
jon r ‘17& : |
< Al \ \/ \ A A A ‘:" /*: il
0 SN v/ LA AN AN WA AN
E | | | | ! Il | | ! } ] | =: 1 i | |
~6 ! i
g .
Q 2 ;
T3
0 e B L ey eresuym.
18 20 22 24 26 28 30 32 3 50 52 54 56
Time (days in Jan. and Feb. 2008)
B-6 & ARIIEIOKAL, RIEAERAL KO EFR & e
0.4 f e 0.8 ——
| Event A ' ® Wave setup at Yoneshiro River
....... Event B | A Wave setup at Iwaki River y = 0.0898x

0.3 0.6
”~~
5 0.2 PR E 0.4 -

& R e
< i . 'L_s; =~ A _
0.1 A";—" SIS g g2 A A AAy N 0.0267x
AT
S RO — A R Ap
- - KA A

00 ———F—+—+— | 00 SR &

0 1t 2 3 4 5 6 7 0 2 4 6 8
Ho (m) Ho (m)
R-7 AR ToROKE EFRE LS & OB B-8 KAL LA & i & OB

6. AKX LIREE LR EDBER

B-4, B-6ic/R L7 — % 2RV, MikikE &K
TREBLOBRER-SITR L. BShIT, KEDNK
WARRINTERE D REBAKREO EFBED SN S, X

L0, Zo0FIlic>WT, Kb AR EMikERSED
Wakd b EBHRKS. Nguyen 5 (2007) i3 KFHIC
L7z INex U, RRRSEREERD TV A,
B-9ic13, R-8DEIFX» 5B/ SNTzA n/H & ER
/KB WiH, & DBIRAERT. T T, h: WOKETHS.



370 B E T ¥ @

X % FEs55% (008)

X Faced to Pacific Ocean (Nguyen et al. 2007)
® Faced to Japan Sea

— Logarithm relationship
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