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Hindcasting High Waves in the Japan Sea Generated by Recent Severe Storms
P IERE™ « Bprhi—"" « JE a2
Masataka YAMAGUCHI*, Hirokazu NONAKA ™ * and Yoshio HATADA ***

Wave hindcasting in the Japan Sea using either the 2nd generation model YH3 or the 3rd generation model SWAN
was conducted for each of the 8 severe storms which brought about very large waves along the Japanese coastal areas
and/or swell-like high waves along the east coastal areas of Korea, in cases where hourly sea wind distribution is taken
from the MSM(meso-scale model)-based winds products provided by JMA(Japan Meteorological Agency). The
accuracy of each wave model is discussed on the basis of the comparison between hindcasts and measurements for the
time variations of wave height and wave period at any of many stations deployed along not only the Japanese coast but
also the Korean east coast, and then spatial distribution of the storm-generated maximum wave height was investigated.
The main results are as follows. 1)both models reproduce well the time variations of wind waves measured during a
storm and SWAN model yields a slightly better estimate than YH3. 2)in a general sense, either of the models evaluates
well the swell-like high waves along the east coast of Korea but gives poor verification for the swell-like waves called
"Yorimawari-nami' in Toyama Bay associated with February-Storm in 2008 as did previous studies. 3)estimate for the
largest maximum wave height generated by the concerned 8 severe storms is over 13 m in the offshore area of the Tohoku

region, while it reaches over 9 m in the northern offshore area of the east coast of Korean Peninsula.

Key Words ; Japan Sea, recent severe storms, wind waves, swell-like waves, Japanese coast, east coast of Korea, MSM-

based winds, YH3 and SWAN wave models.
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Figure 1 Area of MSM-based sea wind distribution data in the Japan Sea provided by JMA(Japan Meteorological

Agency) and wave hindcasting area of the Japan Sea with location of wave measurement stations of Japanese coasts

96



BEEREDMG DI T= DM E O B ARUED D 78 T HEEN E CORRBNMS 4 2 5 25, 1 B2 & o
RO 5 TN CRIERIT T 5, BERSEE LT, fHEK 450 FEoRE EoIde b 3YE O 5T
AR MUEZE 0 &35, BEREZE U CTART ORROEEIRE LS 20D T, ZOREITEYESZZD
no,

(2) WFREBETIL (YH3)

AU O - 85, NT A= bSiTe 4 WIRIERIEFE BAER, SRR A MUk D
WepeldizE, shoaling, JEAT, JEHEEEE, 1%, MIEMKEZ EBET 55 2 HIROT v NEERERIER £
NG E % HER R RAIII T ALK 4004 SR FF AL T M O fRAx =11 km, HPE 7R OFEAY =8.5km & L,
JEEE A 2 f =0.04~0.5 Hz TRZEEI LTz 248, HZiE20 =0~360°TAO =10°T%45HEI L 7= 36 f#,
WERRE 2 At =5 43 & L7z, YH3 OFEEEIL 10 m @& EJRHY,  CRR SN TV D, SRR E L CHEk 4
W EOREA R THIMARY MVOfE 0 252 %, AEIOFHE TIZ SWAN & RERIZJEEE A7 M ro-1 &k
FERICEAS < EHEINT, 1 o & A RIEEIT & 3260 1,

2.3 FRREBEN (BXERAFLBERSE)

BARHMEF OREEE 2 53 572, OEO B ARG R CALHEMD BRI 2T TEUE STV 5 245
DOWRBLAHLE D 5 A3 2 PRHER SR CHg a7V RETHIE D528 2 52 1T 2 WEiorawt, & 1s
WO (HY, &L, RREIL) B, ST E 8 2 BR < Hok 15 HUR OPGRBIIE B2 5
D3, AT & 22O PR CHERUE & BHANEA & £ 0 ISONTHEN T D HUR OFLERIIFAINT 2D, Fio, FUdkE DL
TWDHE (20124 4 A 3 H~4 AORKIEDOAR) (21F, HALAER O A AR EHAICER ST s 3
B2 GPS WiRFFIER (FAREIE M, BB, R Oftskb W2, Fig 213 22 BREHIHLE &
KEE G2 5, 723, 2008 42 A 23 H~24 HOKRKJERFICIEZA D £ 0T 5 HEMEE 2572012
BIWEE O OB EBRORAE LB T HBLE R« V5,

DT, HEERRFICBT 2 IREIHIE NI Z N2 OBE T 25 U S =KMo B 5 Y 7 b
IR THRREEHWD, ZNUOIFLLTO L) ThDH, 3705 2006 4 12 A 22 H~25 H OIRKIEITKT

o

Rumoi(50m Ve

Setana(53m)
¢
N Matsumae(49m

Aomoriseigan

) —oki(125m)
Wajima(50m Akitaken
Kanazawa(29m Yam_;; ;g ;%2’1)
Fukui(37m Zoki(104m)
Kyougamisaki(47m Niigata(35m)
Tottori(30m)
Hamada(51m),/" Naoetsu(33m)
Ainoshima(21m,
Genkainada(45 Tanaka(13m)
¢ Toyama(20m)
@ Fushiki—-Toyama(46m)

Figure 2 Location of wave measurement stations along Japanese coast facing the Japan Sea.
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Figure 3 Comparison between hindcasts and measurements for time variations of (significant) wave height H and

(significant)wave period T at Sakata station during 2012.4.3-4 Storm, in cases where (a) YH3 and SWAN wave
models or (b) 5 kinds of SWAN models are applied.
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Figure 4 Comparison between hindcasts and measurements for time variations of wave height H and wave period T

at each of 8 measurement stations during 2012.4.3-4 Storm, in cases where YH3 and SWAN wave models are applied.
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Figure 5 Scatter plot between hindcasts and measurements for any of time-varying wave height H, time-varying wave

period T and maximum (significant) wave height during a storm H,,,, under various wave model conditions in

2012.4.3-4 Storm case(1).
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Figure 5 Scatter plot between hindcasts and measurements for any of time-varying wave height H, time-varying wave
period T and maximum (significant) wave height during a storm H,,,, under various wave model conditions in

2012.4.3-4 Storm case(2).
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Figure b Scatter plot between hindcasts and measurements for any of time-varying wave height H, time-varying wave
period T and maximum (significant) wave height during a storm H,,,, under various wave model conditions in

2012.4.3-4 Storm case(3).

Fig. 6 13 KR H gy D2ERI53AT % YH3, SWAN-St, SWAN-Wu, SWAN-MK, SWAN-Ta, SWAN-Iw,
SWAN-Zi, SWAN-Ja, SWAN-WW, SWAN-WZ, SWAN-D5 2O\ TH 2%, YH3 & SWAN-St (T J % il 5
FHHF SR LI DO TH D, ZIUTLDE, WTNOET AL THRKEOMEER (((x) =59, j(y) =147)
RN R ORRIEDTERINTIY, & 26RO REAISCHAEE BRI AT TR PR ISR R &3
W3 222054 % & Do BRI DI KRIEH g & ZAUTHE D JARAT e % Table 212525, e KiE
DOFKAEIZ YH3 T 13.01m, SWAN-St T 13.16 m L IEIExHET 523, SWAN-Wu T 15.12m & 2272 b K& <
72¥), SWAN-Ta, SWAN-Iw, SWAN-MK THIEDfE 14.32~14.44m % & %, SWAN-WZ, SWAN-Zi, SWAN-
WW TlE 12.37~12.82m ThH D, L7 L, Janssen DFEEHE AL %5 SWAN-Ja TIL 1547m % & U, SWAN-
Wu LV EBICREVMER G525, 7238, HIBMELEE 0.05° O SWAN-D5 Tl AfEIE 13.23 m & HiR A4
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Table 1 Alist of error indices for wave height, wave period and maximum wave height indicated in Figure 5.

H T 5 o

model
p Qo p o p o

YH3 0.945 | 1.122 | 0.947 | 0.968 | 0.889 | 0.956
SWAN-St 0.959 | 1.088 | 0.949 | 0.989 | 0.912 | 0.930
SWAN-Wu | 0.962 | 1.149 | 0.952 | 1.013 | 0.902 | 1.016
SWAN-MK | 0.962 | 1.057 | 0.955 | 0.981 | 0.897 | 0.948
SWAN-Ta 0.962 | 1.102 | 0.951 | 0.993 | 0.904 | 0.962
SWAN-Iw 0.962 | 1.092 | 0.952 | 0.991 | 0.905 | 0.959
SWAN-Zi 0.960 | 1.024 | 0.951 | 0.964 | 0.907 | 0.882
SWAN-Ja 0.956 | 1.137 | 0.943 | 0.987 | 0.872 | 1.059
SWAN-WW | 0.955 | 1.045 | 0.946 | 0.923 | 0.906 | 0.918
SWAN-WZ | 0.957 | 0.980 | 0.948 | 0.900 | 0.901 | 0.869
SWAN-D5 | 0.960 | 1.094 | 0.950 | 0.987 | 0.916 | 0.941

Table 2 Alist of spatially largest maximum wave height H,,,.y associated with corresponding wave period Ty m

during a storm and appearance location under various model condition in 2012.4.3-4 Storm case.

model Hnaxy (M) | Tmaxm () | &, J
YH3 13.01 13.7 59, 147
SWAN-St 13.16 13.6 "
SWAN-Wu | 15.12 144 n
SWAN-MK | 14.44 14.1 "
SWAN-Ta 14.32 14.1 "
SWAN-Iw 14.32 14.1 "
SWAN-Zi 12.68 134 n
SWAN-Ja 15.47 13.8 "
SWAN-WW | 12.82 12.9 "
SWAN-WZ | 12.37 12.7 N
SWAN-D5 13.23 13.6 119,292

JE 0.1°00 SWAN-St @ 13.16 m & 1F & A EED LR,

UEOREREERNT DL, BEER RO EE P& 2 A U7z YR KERFO RIS LT SWAN

(Comax = 2.1 x1073) OFEEIL YH3 & [RIERICD e 0 BAFTHY, LA YH3 LV ETEWVD, @HT 5
CaRUIT KV RKREED DRV BT HZ D, WTILEHWNDREDHENIE S Z &0 Wu K (Camax =
2.5 X 1073) 12X 5C,<0 Janssen |2 K B FEEHEE WD &, TN R R NEENEHND Z &M
S A5, EIANBICER IR R TIPSR EE 0.1° L 0.05°12 X A HEREAERICH F 0 E T A LR,

725, OPNTZ DA b — LD H ARUHRFIZIT 2 I mBLNE B & PR R 2 Tl & il 2 %
OfcEEm & ORRERTIL T D, £z, Leel NTIEIRHERRE R4 LI IRITE L OFRKH FHO GPS iR
FEoER L R L C, TORLMEEMRT D L L BIZ, BRI DERFEA B L T D,
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(8) SWAN-Zi
Figure 6 Spatial distribution of maximum wave height H,,,,
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model condition such as (a) YH3
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Figure 6 Spatial distribution of maximum wave height H,,,, during 2012.4.3-4 Storm hindcasted under various
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32201012 A28 H~2011 &£ 1 A 2 HIERIE
(1) R F—LDEER

2010 4F 12 H 28 HIZ HARMEHZ & - TR = T2 LT 29 HIZ =l A CARISERLE & 72 > 7223,
30 HICIZHAMEE MEMICRT S 2 SERKENHE, 31 HISE =REIceE L ORWARISTERLE & 72
D, 2011481 H 2 HETHERE L72. 2R h—ABRZIT HAWER R PR O TOR RIS 5.08m 7> 5 74
PO ZRBET 5.83m &, TS DI T 5~6m O E B S =28, PEH) S A0 FE TiE 4m
IR Th D, &0 LAKEEMOHILTE TIE Sm LA ED RE I @23 < 7z, Oh -« Jeong!'IZ L, ##
FE WA TR 4~6 m O 9 R EEIIRABIHl ST b,

(2) KE - BEADOEBKER & DB

Fig 71305 « JRRERANC R4 D HERE (YH3, SWAN-St) & BUNEO k4 B AN Tl & X
SR> 2 Hh s KO B Tl B EIS AT T Daejin (ki%h =17.5m), Gangneun (13.0m), Jukbyen
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ELBFET DM, YH3 BROCMBMARMEEZAE LD, —F, @WERFETD 20 MERICH L CliE T V38l
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Figure 7 Comparison between hindcasts and measurements for time variations of wave height H and wave period T
at each of 2 Japanese and 4 Korean east coastal stations during 2010.12.28-2011.1.2 Storm, in cases where YH3 and

SWAN wave models are applied.
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I3, RS (BUHIAEHR ; NOWPHAS2010) OFAFL#l S AL/ LR & BKH o> GPS FLéka Nz 5 2 &
(&0, RRENHLSENT 12 THD, HEICB LT YH3 Tt AR X OEEMom S, & <ICEAR
LA CEINE L D R REVEEZ 5 25 D26 LT, SWAN-St Tl B AMIHLS CEUINE & SFRMH S
L, BEEMHS I NSVMEE & 5, FTRREE THRTY, WETT /T X 2 HERAE & IGO0 %HS
XIS, YH3 X HAMIH S TR EDOEE, SWAN-St 13 HAM], sEEHRIWTHOSTH/NIHDMEE
5z 5,

JEAENZ DWW TR ME DS G T HERUE & BUAEO TR B2, e T /M K 2 HERUE & BUHIE O S
T 72V, R e U TREICHAR TR 2 FEMERCRMEN, W O£ 7 /0T b i/ N
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Figure 8 Scatter plot between hindcasts and measurements for any of wave height H, wave period T and maximum
wave height during a storm H,,,, at measurement stations along Japanese coast or east coast of Korea in 2010.12.28-

2011.1.2 Storm, in cases where YH3 and SWAN-St wave models are applied.
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Table 3 Alist of error indices for wave height, wave period and maximum wave height indicated in Figure 8.

H T

Hona

p o p Qo p Qo
YH3(Japan) | 0.839 | 1.201 | 0.461 | 0.952 | 0.621 | 1.063

SWAN(Japan) | 0.873 | 0.990 | 0.549 | 0.915 | 0.651 | 0.915
YH3(Korea) | 0.848 | 1.132 | 0.876 | 0.906 | 0.471 | 0.909

SWAN(Korea) | 0.886 | 0.907 | 0.786 | 0.905 | 0.557 | 0.811

model(loc.)

Fig. 9 13RI EDZEM AT % YH3 & SWAN-St IZOWTH-2 %, WEF /T K B2 AT L < ElTwn
Do T, Wl XALRE PR & AU AR E B O R E ST TN L, M $ NE %
&5, YH3 Tl 6m EEIRO 72 53 7m @ik AR A > TV A, —J7, SWAN-St Tl HAWEOTE
PV T 6 m JEEIN A3 5728, SEEHFEOHEPE TO 7Tm BUITRATHIZ b A b7, B4 51T, YH3
2% SWAN-St L 0 00K E W (AARMECIER R TR 0.75m) 2T TWD Z En3bnd, EEICkT 5
BUIE R L OIS EHTH, YH3 BDOVCKREOOHEFEZ 52 T\ D, KA, BRSO R KM H paxm
EAHE T D ST ooy 8 L O DHHNLIE (i(x), j(y)) (T YH3 T7.30m, 10.7s, (66, 66), SWAN-St T
6.88m, 102s, (72, 66) Th b, LLEDL T, ZDOA h—LRHZIZHAUFEOTERE N oM E R T H
RO VERIRDBE LT T D, ZOREIEL YH3 ° SWAN-StIZ L > THLHRREL EFH IS L5289,
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Figure 9 Spatial distribution of maximum wave height H,,,, during 2010.12.28-2011.1.2 Storm hindcasted with
(a) YH3 wave model or (b) SWAN-St wave model.
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Figure 10 Comparison between hindcasts and measurements for time variations of wave height H and wave period

T at each of 8 measurement stations during 2008.2.23-24 Storm, in cases where YH3 and SWAN wave models are

applied.
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Figure 11 Comparison between hindcasts and measurements for time variations of wave height H and wave period
T at each of 5 measurement stations along east coast of Korea during 2008.2.23-24 Storm, in cases where YH3 and

SWAN wave models are applied.
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Figure 12 Comparison between hindcasts and measurements for time variations of wave height H and wave period
T at each of 3 Japanese coastal stations and 1 Korean east coastal station during 2008.2.23-24 Storm, in cases where

YH3 and SWAN wave models with doubled space resolution are applied.
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Figure 13 Scatter plot between hindcasts and measurements for any of wave height H, wave period T and maximum

wave height during a storm H,,,, at measurement stations along Japanese coast and east coast of Korea in 2008.02.22-

24 Storm, in cases where YH3 and SWAN-St wave models are applied.
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Table 4 Alist of error indices for wave height, wave period and maximum wave height indicated in Figure 13.

H T Hpax

model(loc.)
p o p o p Qo

YH3(Japan) | 0.963 | 1.103 | 0.909 | 0.945 | 0.834 | 1.049
SWAN(Japan) | 0.968 | 1.050 | 0.939 | 0.976 | 0.872 | 0.998
YH3(Korea) | 0.860 | 1.038 | 0.860 | 0.780 | 0.743 | 0.878
SWAN(Korea) | 0.859 | 0.928 | 0.857 | 0.839 | 0.697 | 0.805
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Figure 14 Spatial distribution of maximum wave height H,,,, during 2008.02.22-24 Storm hindcasted with (a) YH3
wave model or (b) SWAN-St wave model.
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Figure 15 Comparison between hindcasts and measurements for time variations of wave height H and wave period

T at each of 4 measurement stations along Japanese coast during 2007.2.14-16 Storm, in cases where YH3 and SWAN

wave models are applied.
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Figure 16 Scatter plot between hindcasts and measurements for any of wave height H, wave period T and maximum

(significant) wave height during a storm H,,,, at 12 measurement stations along Japanese coast in 2007.2.14-16

Storm case, in cases where YH3 and SWAN-St wave models are applied.
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Table 5 Alist of error indices for wave height, wave period and maximum wave height indicated in Figure 16.

H T Hppax

model
P Qo P Qo 14 Qo

YH3 | 0.954 | 1.053 | 0.938 | 0.954 | 0.924 | 0.964
SWAN | 0.955 | 0.985 | 0.939 | 0.989 | 0.922 | 0.957

i(x)

100 | 5

(a) YH3 (b) SWAN-St

Figure 14 Spatial distribution of maximum wave height H,,,, during2007.02.14-16 Storm hindcasted with (a) YH3
wave model or (b) SWAN-St wave model.
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Figure 18 Comparison between hindcasts and measurements for time variations of wave height H and wave period
T at each of 4 measurement stations along Japanese coast during 2007.1.6-8 Storm, in cases where YH3 and SWAN

wave models are applied.
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Figure 19 Scatter plot between hindcasts and measurements for any of wave height H, wave period T and maximum
(significant) wave height during a storm H,,,, at 10 measurement stations along Japanese coast in 2007.1.6-8 Storm

case, in cases where YH3 and SWAN-St wave models are applied.
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Table 6 Alist of error indices for wave height, wave period and maximum wave height indicated in Figure 19.

Hmax

model

p

YH3

0.922

0.962

0.829

SWAN

0.928

0.969

0.842

1

1Em
Ax=11km
[ Ay=8.5km .
50 121x201 .

y

i(x)

100 |
2\

(b) SWAN-St

Figure 20 Spatial distribution of maximum wave height H,,,, during 2007.1.6-8 Storm hindcasted with (a) YH3
wave model or (b) SWAN-St wave model.
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Figure 21 Comparison between hindcasts and measurements for time variations of wave height H and wave period
T ateach of4 measurement stations along Japanese coast during 2006.10.22-25 Storm, in cases where YH3 and SWAN

wave models are applied.

120



10, — T 15— T 10 —————
L2006.10.22-25 1 | L2006.10.22-25 I L2006.10.22-25
£=0.940 p o p=0.841 £=0.990
a,=1.094 o 70912 ] a,=0.973
E=N L o —E\
S 2| g
29 i% %o ] g gé ° °
f ° ] ~ L I
2o 80 o 5l 9 %
- ]
YH. I
—obs. | —obs.
e e e o
0 Hogs (m) 10 0 5 Tobs (S) 10 15 0 Ham,l:is (m) 10
10, — T 15— T 10, —————
L2006.10.22-25 E | L2006.10.22-25 b L2006.10.22-25
p=0.952 ': i%?:;; p=0.974
a,=0.948 1ok o 1l © a,=0.880
pe 3L <
P51 < o < 5 ()
2] 00 9 |\U) °© T
T | & ] 5t ® | o ]
> o SVZAN_St i J o0 SWAN-St ] L 6° SWAN-St |
Q) —0DS. | —obs. | Zobs.
O e e T e
0 Hogs (m) 10 0 5 Tobs (S) 10 15 0 H,?:is (m) 10

Figure 22 Scatter plot between hindcasts and measurements for any of wave height H, wave period T and maximum
(significant) wave height during a storm H,,, at 8 measurement stations along Japanese coast in 2006.10.22-25

Storm, in cases where YH3 and SWAN-St wave models are applied.

Table 7 Alist of error indices for wave height, wave period and maximum wave height indicated in Figure 22.

H T 5 o

model
p Qo p o p o

YH3 | 0.940 | 1.094 | 0.841 | 0.912 | 0.990 | 0.973
SWAN | 0.952 | 0.948 | 0.873 | 0.957 | 0.974 | 0.880
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3)Mukho T [ljE 7 /WC K HHEFAE & BUAIE & OXISIZRAFCh 503, FEINZISW T YH3 IXEHRIE L
VEWEBIZ 5% 5, Yuk 5RI0%E BCIIHERI EIE A b — AR 0S4 TR S L 0 IRVMEE & 528,
HEREHNIBIES & K< ET 5, 2F 0, EOFIRMEIRE L TWDE2, FEHOFEMEIRIFE WD
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Figure 23 Comparison between hindcasts and measurements for time variations of wave height H and wave period

T at each of 5 measurement stations along east coast of Korea during 2006.10.22-24 Storm, in cases where YH3 and

SWAN wave models are applied.
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Figure 24 Scatter plot between hindcasts and measurements for any of wave height H, wave period T and maximum
wave height during a storm H,,,, at 5 measurement stations along east coast of Korea in 2006.10.22-24 Storm, in cases

where YH3 and SWAN-St wave models are applied.

Table 8 Alist of error indices for wave height, wave period and maximum wave height indicated in Figure 24.

H T Hpax

model
P Qo p Qo p Qo

YH3 | 0.925 | 0.985 | 0.921 | 0.887 | 0.604 | 0.936
SWAN | 0.938 | 0.907 | 0.914 | 0.893 | 0.583 | 0.942
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Figure 25 Comparison between hindcasts and measurements for time variations of wave height H and wave period
T at each of 3 measurement stations at far-offshore and onshore locations of east coast of Korea during 2006.10.22-25

Storm, in cases where YH3 and SWAN wave models are applied.
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Figure 26 Spatial distribution of maximum wave height H,,,, during2006.10.22-25 Storm hindcasted with (a) YH3
wave model or (b) SWAN-St wave model.
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Figure 27 Comparison between hindcasts and measurements for time variations of wave height H and wave period
T ateach of 6 measurement stations along Japanese coast during 2004.11.26-28 Storm, in cases where YH3 and SWAN

wave models are applied.
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Figure 28 Scatter plot between hindcasts and measurements for any of wave height H, wave period T and maximum

(significant) wave height during a storm H,,,, at 10 measurement stations along Japanese coast in 2004.11.26-28

Storm, in cases where YH3 and SWAN-St wave models are applied.

Table 9 Alist of error indices for wave height, wave period and maximum wave height indicated in Figure 28.

a
o

100

H T H
model i
P Qo P Qo p Qo
YH3 | 0919 | 1.007 | 0.737 | 0.901 | 0.958 | 0.906
SWAN | 0.927 | 0.898 | 0.721 | 0.828 | 0.937 | 0.907
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Figure 29 Spatial distribution of maximum wave height H,,,, during2004.11.26-28 Storm hindcasted with (a) YH3
wave model or (b) SWAN-St wave model.
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Figure 30 Comparison between hindcasts and measurements for time variations of wave height H and wave period
T ateach of 6 measurement stations along Japanese coast during 2003.12.17-20 Storm, in cases where YH3 and SWAN

wave models are applied.
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Figure 31 Scatter plot between hindcasts and measurements for any of wave height H, wave period T and maximum
(significant) wave height during a storm H,,,, at 10 measurement stations along Japanese coast in 2003.12.17-20

Storm, in cases where YH3 and SWAN-St wave models are applied.

Table 10 A list of error indices for wave height, wave period and maximum wave height indicated in Figure 31.

H T Hoax
model
p Qo p Qo p Qo
YH3 | 0.506 | 0.938 | 0.417 | 0.880 | 0.724 | 0.874
SWAN | 0.484 | 0.788 | 0.405 | 0.758 | 0.592 | 0.814
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Figure 32 Spatial distribution of maximum wave height H,,, during2003.12.17-20 Storm hindcasted with (a) YH3
wave model or (b) SWAN-St wave model.
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Table 11 Summary of error statistics for each of 8 storm cases at measurement stations along the Japan coast and east

coast of Korea.
YH3(Japan) SWAN-St(Japan)
No. storm
H T Hoppax H T Hopax

(year)
p Qo P Qo 14 Qo 14 Qo P QAo P Qo
®2012 0.945 | 1.122 | 0.947 | 0.968 | 0.889 | 0.956 | 0.959 | 1.088 | 0.949 | 0.989 | 0.912 | 0.930
(2010-2011 | 0.839 | 1.201 | 0.461 | 0.952 | 0.621 | 1.063 | 0.873 | 0.990 | 0.549 | 0.915 | 0.651 | 0.915
©2008 0.963 | 1.103 | 0.909 | 0.945 | 0.834 | 1.049 | 0.968 | 1.050 | 0.939 | 0.976 | 0.872 | 0.998

(20072 0.954 | 1.053 | 0.938 | 0.954 | 0.924 | 0.964 | 0.955 | 0.985 | 0.939 | 0.989 | 0.922 | 0.957
@2007-1 0935 | 1.114 | 0.922 | 0.962 | 0.829 | 0.976 | 0.944 | 1.038 | 0.928 | 0.969 | 0.842 | 0.975

(32006 0.940 | 1.094 | 0.841 | 0.912 | 0.990 | 0.973 1 0.952 | 0.948 | 0.873 | 0.957 | 0.974 | 0.880
22004 0.919 | 1.007 | 0.737 | 0.901 | 0.958 | 0.906 | 0.927 | 0.898 | 0.721 | 0.828 | 0.937 | 0.907
2003 0.506 | 0.938 | 0.417 | 0.880 | 0.724 | 0.875 | 0.484 | 0.788 | 0.405 | 0.758 | 0.592 | 0.814
YH3(Korea) SWAN-St(Korea)
No. storm
H T Hppax H T Hoppax
(year)
p o p o p Qo p o p o p Qo

(02010-2011 | 0.848 | 1.132 | 0.876 | 0.906 | 0.471 | 0.909 | 0.886 | 0.907 | 0.786 | 0.905 | 0.557 | 0.881
©2008 0.860 | 1.038 | 0.860 | 0.780 | 0.743 | 0.878 | 0.859 | 0.928 | 0.857 | 0.839 | 0.697 | 0.805
(32006 0.925 | 0.985 | 0.921 | 0.887 | 0.604 | 0.936 | 0.938 | 0.907 | 0.914 | 0.893 | 0.583 | 0.942
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Figure 33 Scatter plot between hindcast and measurement for maximum wave height during a storm H,,,, at all
measurement stations along Japanese coast in 7 severe storm cases over the year period from 2004 to 2012, in cases

where YH3 and SWAN-St wave models are applied.
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Figure 34 Spatial distribution of maximum wave height H,,,, generated by 7 severe storms over the period
from 2004 to 2012 hindcasted with (a) YH3 wave model and (b) SWAN-St wave model.
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Figure B1 Spatial distribution of maximum wave height H,,,, during tentatively wind speed-increased 2012.04.03-
04 Storm hindcasted by use of SWAN-St or YH3 under MSM-based winds conditions.

Table B1 Alist of spatially largest maximum wave height H,, ., associated with corresponding wave period Ty, g

and appearance location based on wave hindcasts by SWAN-St or YH3 in tentatively wind speed-increased 2014.04.03-
04 Storm.

Hopaxem (M) Tonaxm (5) location
a | SWAN(YH3) | SWAN(YH3) | (SWAN), (YH3)

1.0 | 13.16(13.01) | 13.6(13.7) (59,147), (59,147)
1.1 | 15.29(15.07) | 14.5(14.5,14.6) | (59,147), (58,143)

(58,144)
1.15 | 16.37(16.15) | 15.0(15.1) (59,147), (58,148)
1.2 | 17.48(17.40) | 15.3(15.6) (59,147), (57,145)
1.25 | 18.60(18.31) | 15.8(15.7) (59,147), (59,140)
1.3 | 19.69(19.35) | 16.2(16.4) (59,147), (59,144)

DIRS1E SWAN OB/ NS 72 o TEY, 3 WITAINTITR KRR R O ZER 534 1S SWAN O 72328 H LT
RS E B,

IARR IR R B OHEEIC B W CRUEOE N A EORREIZRAE S 5 _XZ DB 51 TRV, 20% (@ =1.2)
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SWAN IZ X D558, a =1212%F L THpgey =1748m TH D, SZEEE (@ =1.0) 12T DH ey =13.16
m £V 432 m K& 5, BENRKIEET /ML D 10 TFEMOY I 2 b— 3 THL D R RKEGE
1340 m/s LAF, Hpgen!E 16 m, a =12 & L72SAICIT g (3 1748 m THHND, a =12 & L72EE
Hoaen ! E 2% ImBAE EED B,
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Figure B2 Spatial distribution of maximum wave height H,,,, during tentatively course-changed 2012.04.03-04
Storm hindcasted by use of SWAN-St under MSM-based winds conditions.

Table B2 A list of spatially largest maximum wave height H,4. With corresponding wave period Tppq,n and

appearance location based on wave hindcasts by SWAN -St in tentatively wind speed-increased 2014.04.03-04 Storm.

Hpaxm (M) | Trraaen (5) location
course change | SWAN SWAN (SWAN)
N1° 12.61 134 (48,146), (49,146)
NO0.5° 12.56 13.3 (53,145), (54,145)
0° 13.16 13.6 (59,147)
S0.5° 12.37 13.3 (59,147)
S1° 11.25 12.3,12.2 | (69,132),(70,132)
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