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Re-Evaluation for Return Values of Wind Speeds and Wave Heights
in the Seto Inland Sea
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Masataka YAMAGUCHI*, Yoshio HATADA * *,
Manabu OHFUKU™* ** and Hirokazu NONAKA ***

Applying a method developed by Yamaguchi et al.(2009) to the wind data acquired at land stations located
around the Seto Inland Sea, sea wind distributions in the concerned sea area are estimated for each of the 14
strong typhoons in the 1933-1960 year period, and the wave height distributions in 3 areas of the Sea are
calculated on the basis of shallow water wave hindcastings for each typhoon driven by the above-mentioned
wind conditions. Then, combining these hindcastings with the data samples of wind speed and wave height
during the 1918-2005 year period estimated in our previous study, the largest value during the 1918-2005 year
period and 100-year return value for any of wind speed and wave height are re-evaluated in the Seto Inland Sea.
Main conclusions are that the spatial distributions of winds and waves are well-documented by the typhoon’s
characteristics such as its course and power and that some of the powerful typhoons during the 1918-1960 year
period reinforeced by the 14 typhoons in this study may have brought about the largest value of wind speed or
wave height during the 1918-2005 year period in most areas of the Sea.

Key Words ; the Seto Inland Sea, wind speed, wave height, strong typhoons, year periods of 1933-1960 and

1918-2005, largest values and return values
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Fig. 3 Grids set on three areas of the Seto Inland Sea

Fig. 2 A nested grid used in wave hindcasting based used in wave hindcasting and names of small sea area,

on backward ray tracing model bay, strait, channel, measurement station and city.
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Table 1 X RHEF 24T M X% 15 r—ADREAL A O 17 7 —ADE R ZE 727

Table 1 List of name of wave-hindcasted typhoon and its day-period.

No. | No. | typhoon cal. period No. | No. | typhoon cal. period
() | ) | name (m/d.t) (1) | ) | name (m/d.t)
T18-Jul | 7/11.18-7/12.18 | 17 T4902” | 6/20.18-6/21.18
T21-Sep | 9/25.12-9/26.08 | 18 T50287 | 9/02.12-9/03.17
@® | T3310" | 10/19.02-10/21.22 | 19 T5029” | 9/13.14-9/14.10
T3412% | 9/20.14-9/21.12 | 20 T5115Y | 10/14.10-10/15.10

T3504 | 7/27.02-7/29.18 | 21 | @ | T5313” | 9/24.00-9/25.23
® | T3507 | 9/23.15-9/25.15 | 22 T5412 | 9/13.03-9/14.12
T3706 9/10.18-9/11.18 | 23 T5415'9 | 9/25.12-9/26.15

O |0 | Q| N DN | |W|N |

T3805 | 9/05.00-9/05.18 | 24 | @ | T5522 | 9/29.00-9/30.21

@ | T4114 | 8/14.06-8/16.06 | 25 | @ | T5609'" | 8/16.03-8/17.21

10 | ® | T4125 | 9/30.06-10/02.06 | 26 T5612'% | 9/09.12-9/10.12
11 T4216> | 8/27.06-8/28.03 | 27 T5915" | 9/26.03-9/27.03
12 | ® | T4222 | 9/20.12-9/22.10 | 28 | @ | T6011 | 8/10.03-8/11.21
13 T4326 | 9/19.18-9./20.18 | 29 | @ | T6016 | 8/28.09-8/30.09
14 | @ | T4416 | 9/16.06-9/18.06 | 30 | @ | T6118" | 9/15.00-9/16.20
15 T4516Y | 9/17.06-9/18.14 | 31 T6420 | 9/24.00-9/25.22
16 T4609 | 7/28.12-7/30.12 | 32 | @ | T6523 | 9/09.00-9/10.23

DYashima-maru. ?Muroto. YSuou-nada. YMakurazaki. > Della. ®Jane. "Kezia.
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Fig. 4 Tracks of 17 typhoons used in wave hindcasting.
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Fig. 5 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 3310.
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Fig. 6 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 3504.
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Fig. 7 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 3507.
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Fig. 8 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 4114.
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Fig. 9 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 4125.
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Fig. 10 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 4222.

TH20m/s N5 25 m/s A 52 5, B EALO@IEICHEWVERENZIEH T NE %Y, BElTS FHY 2R
I, KRB TIEEIE 15~20 m/s 2 & 0, FANCHIT TRoRREL 2%, BHEL E &Y <, U<
NE, Ml CSE % & %, LEEZOBROER L SRIZE > TR KEEIZH E D KE e,

N JKKSE - KADZEFAH

BRI B L P T CIX B AGESE R T o m, BT T4 mZ 52, 4 m i@l EskKEom
AbT7 1 2 R0 12 FREE O A @ %, WL SE Th 5., W CTHEIXEBG#EED 1 m 25 B )
FOFOHR ET2m, BT C3ImIZET S, HMIENTY 2 &5, B PyEsdef <1 2oME)»
O DO AR FEIRIZFEVEE W SE 2 600, Z OR8G5 < 72 2 BT vE 0 7> & IS T mix SE 7
M72> 5 N~NE W<, L - INEBE & Cc IO 1 m 2 omEHlo 2 mIZ¥x 5, #W
ENTHD, P TIE, b OKEEE, HEE O 1m25RERIO 2.5 m 2T T SW I
K& 75, WANEINE Th D, —J, BEEMTIEIEEIL2 m9, HEIEN~NW &2 &5, HEER
TIEAKESER CHEIX ImZ &0, 7Tm AR REERHEEICET S, 6 m @SBRI KED
EIERERE HD D, #AIE SSW~SSE T 5, PNHEOREEE I BN oIS PRI A T 36 K OME BRI
OAFHEIAFIT S 2 m O ERAZ LN NW 3 IO WSW F IS EGHRIcHEocR Y,
EERMT 3 m &R S, AT T SE J7if, $%E CTNE FMTHDH, KIS TIEK»
BKETOWE 5 m ML TAK L T4mIZR Y, 3 mEEms s EIbisioEs 521 E T
HoH, RKIREPROEIRETHESIZ2m, BERTImTHY, bEVREI R0, FabSEHD,
NZHY, WHRIDRELTWD,

(114416 5 (Fig. 11)

1) BRI & WIRiR©

1944 # (BEF 19 45) 9 A 13 AIEfE 20° , B 134° (T A L-BWIRKIEN LW
FELRN D NW FAIZHEA T, 14 BRIZERIZZRY, 15 BREPRAREICEH 72, 2ok &Eoh

140



DREIL 960 hPa FREETH 5, 16 HICHEUTHEIT M4 N i\, DWTNE FRIZEE L, fEF5a ik
T 16 ARCEICIUN IR e, K2y, IREZR TR D BARMRICHT, fER 52 Wil Lz,
B AL U (3R V2 S IR AR C 975.7 hPa, K4y C 975.8 hPa, JA/ T 979.1 hPa, [i(LIC 980.1 hPa, &
HUT 978.2 hPa & L% S HE 0 KUEIR FAA LRV, BEIEREE - ZENZ WS I Z ROPE
HHEZT2EDZETHDLN, RKFEFERFRINIOHT- D720, FEMITERH I LTV RN,

2) XKER - BROZEMD A

Foe RV | P S M IR B /KB T 20~25 m/s, JRUAIIE NW, PO e B IR BRSO RIS, G
F#ET 25~30 m/s, AL NW, JEBH#ECTIX 20~25 m/s, JEUA X PGSR ER D NNE & B\ C NW, 222538 -
SRS T30 m/s 205 35 m/s B8, AAIE NW, F#ECH 25~30m/s, AAIE NW~WNW % & %, 25
BN, PIUETJE BT 2 B CRGE 25 m/s A B X B IREUEKIC 72 > TV A, R T b R 20 m/s
225 30 m/s 55, AR WNW O AN I 53 % (5 oD, Kz rE vE ] & AL oo 7K 5 C 20~25 m/s i1 & 72
ST, EEHBSFERIEIZ/NE W, B TG AKGE TR O 25 m/s 2> HAEE O 35 m/s (JERAIE S 7
M) EREL, KIRBTYH 25~30 m/s OIEE (EAILFE M T SSE, LT SW) %52 5, #KElEC
WEAEEE & B D 20~25 m/s Z BRI IE 25~30m/s 2 R L, /ANEEFE T30 m/s 2z D, EEIE S
0 (SW 5 ESE L ILWEFH) & & 5D,

N JKIKSE - KEDZEMD A

B K B P CIX B AKESER Tom U Ea2 L 0, BEAGENTAmIZEIT5, xS
FHETH DN, BT A CIINMERAER R (NNW J70) ORENREN LD, B NNW O
iR & S HOHEIRIET D, PVETIXHE@IZEBEALM O 1 m 225 SE FHIcE KL, gH#d
EINETSmIZET D, WIAENW TH D, Zhidkild s k51, MlEERESICHY 5, &1
WEIRATUT TN R AR RS ERKEICE TRIEL, T CTOREICHRWERL 525 2 L BN
SHND, BURFE TIEEEIZRA L, WIS NS NEIHE L, KBS - 2258 X055t CIixril
THEIL3ImE G2 5, WAITLZE#TNNW, FETW Thsd, PR CIIERO 1.5 m 26 H

1 T 200 J 400 600

400x673
Ax=5km
I E—

0 400 km 50M

date lat. | Pc | Iy
mdt | (°) |hPa|km ~ L
9/16.18 29.2 | 960 | 53
9/17. 6|31.8 |960 | 51
9/17.18 |37.3 | 973 | 89

100

20 40 | 60

100
161x186
Ax=1km
107x147

150F 0 20km /6‘\" RN L 100} Ax=1km

Fig. 11 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 4416.
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Fig. 12 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 4609.
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Fig. 13 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

150r

maximum wind speed and maximum wave height induced by Typhoon 5313.
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ARTHBEARE NS & &bz, Ui, WEZRETREAED, ZOkEMNE BT ICE
2 INOVHIIER CHR 2 BUK B H D SR E N R AE LTz, B - ITH AT 144 4, AGEIT311 4, K
EBAEEIL 6,900 B, RAKHEEIL 182,000 1, AAAHEEIL 688 £ k.5, ZoOREITA 2HME (9 A
26 H) (KL 7= T5415 % (AFEAEE) ORIEZ 727,

2) XKER - BROZEMD A

BIEO SUNHERT L, JEIAE SE T SRR E D 0 ICZE LT 5288, SHY ORMNEET 5, Kk
JEGE V3 76 SRV C U AT D 30 m/s & DS R B0 B4 KGE T 20~25 m/s 1, (FPEEC)L S
7« ZIRWET 25~30 m/s A U T D, FREEECT S U4 T 25~30 m/s, HUAIT 20~25 m/s & & D,
FUESHEI T b B FEME T 25~30 m/s, KBRS T 20~25 m/s T 5 DITxE LT, fL 0 KE TIEFEL D 25 m/s
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PHAEEHD 35 mis IZKE L 725, BIAIEAERE LTSE & & 5, AREJERFITME T N4k T 20~35
m/s DFRJEIR & 72> TWB 2, B EFL BimEWFSOKE AL TR 2 S JEEE#EC 21 CRGE S K& U,

N JmKES - KADZEME A

B K B U C PR C I B % KE S A HAKENIZ 1 mIEA A Y, BHKERKT8~9 m
WRIES D, PEE SSE T D, PUETITEE EE B T 8 m 2> & [E H B B O 5~6 m # 4% C
SO AR S E O 4m (2725, WAL SSE Th 5, FEBG#EE, O, BNE CilEid4m
226 3m, ZEME NS, mHT3Im ThDH, WTENENOMBRFEIZSCTERFIHDH W
XS HD & LD, FEESR CIREEIXEMO 1~1.5 m 2> 5 Pl S BT 00 3 m (2 T W 5
MR T 2, AT E Th 2D, REHE CITATFKERE ST TI12m &2 &0, 11 m &R
(ZHEAY Y, 10 mIEDS KE %2 S D, #miE S~SSE Th D, PO REEEMETIIiE & 13 rE B o
I AE ST 7> & AL VE J5 10012/ B8 B M s KOV D 4 m 2@ TR 5, I SERBLXONE T
bbb, RIRETIIEADOK » BAETS m, ZINLRKEILI T4 m, & HITHFMIT L 0 HRl
RS ETImAZ LY, KIRKEDFOBEIEMT2m 25 2%, HAIEE O L OERIZEIT TS D
SW HIANMH <, T5412 SREZITAATKIEICB T 2 @ERNEE Th 5, ZIUTAF/KEIZIIT 258
JE\E T %, EFERIC, BZAKERICBIT 5D RE,
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Fig. 14 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 5412.

(11) 15522 5 (Fig.15)

1) &R & HeskR e B 0o

1955 4 (HEF1 30 4F) 9 H 20 H 277 A SO R ECHA, 25 H 21 IR S TR (
ODRUE 930 hPa) MR 7o, £ D%, NW HANZHEIT L, Mo L 5K 2 N 7 micis L 29
H 19 RFE RS 408 - T 29 H 22 Wi KRRV S REEEE - 512 R U7z, RFERF o> 0 5E T 945 hPa
EHERI SN D, BIEGZIUVN ZHERr L B AR 72, AR C_EFERT D B AW H AR IX T5412 50
HLor LHLT D, RAKBIISTE T VLS T 947.4 hPa, LR C 954.8 hPa, REANC 964.7 hPa, fiiF
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T971.2 hPa, FBIT973.9 hPa & 272 KV, FuM, HF[E, WEOE MG CTIERBRENKRE i, Kl
Wb ROV, F7o, MLSA SR E WS NS IR O —CIEE AR A L, i To
B K EIRm 72513 1950 4E LA O BLRIGEER S B35 7001 H 725 104 em (BB 1021 T9119 = HED 145 cm)
Thb, E -ATHRHAEIL 68 4, AEHEIL 3144, FEMLEIT 19,000 #, 2KPEEIL 51,000 1,
MM s 1,194 BICET 5, MO FEHERRIEFTITL U,

2) KRR - BMOZEF DA

BTSN Z el L C B ARYEA NE FINCE#E T L2 2 &, @i b 2 El [ SE~SW 0 5#

PSIRE L TN D i KRG 137G 5 vk C e IR O 35 my/s 7> & T8 - JEI Gk, TR - 2okl
T 25~30 m/s, BEKIE T 25 m/s Atk & 52 5, AUAIE SE Th 5, TR CIERR@E T 20~25 mis,
JAIES TH D2, AL TIE20 /s FEDL Y, Jalm s SW & & 5, B C IRk < 20~25 m/s,
KR T 15 m/s 705 25 m/s 59, FLOH/KE CTREEO 20 m/s 2> S ALERD 30 m/s, JAAIEL S~SE T, PE#l
W P CTEGE S 5 m/s FREE /NS U,

NJmKES - KADZEMEA

BRI EIE, PEERHE CITE % AGERER T 10 m 25 %2, KENT 8 m LN AHICILN D, A
SSE~SE T® %, N CIEMW B LB o> 7m 2> 5 NW J7 AN RIS EMO 5 m 28 Txf
FEDOIL AR EDILWHEP] T4 miZ2 5, JEBGEECIERE - HET 5 mEEmA A5, 4 mEEk
RIS ZE D, WML SE~E Th D, FTHRBTESILI3ImdDOWTENLLT, 2= - IR
BT3~4mTHY, WiEWTNnd STHFEY 2T, MMBORETIIE3m, EREZEX D, F
R CIRE S IIR MO 1 m S Ao LS wE (&) © 2.5 m 2T TN HRICHENT 5, K
ML 8 C SSE & & 75, HGHWIHE IR & 1T AKGESE N C 8 m, A B/AKIEIZE DT
Tm&ED, 6mEEIEASEFKEDIFIEEMWITIEN 5, NI OREE#ECIIrE AN S NW FhNc 3
m B EI ARIRICIER T 523, EEIEdH E D K& <RV, L SE THh D, KBTIk
Ko BAREMET6mZ &Y, 4 m @B g BALE oS, # O RS 3 m ISR EA
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Fig. 15 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 5522.
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e RIKBOWFETIE 2mBETH D, WEITBRICHENIIZHONT SHH SW HHEIEL

(12)T5609 & (/NTREE, Fig. 16)

1) &R & R ©. B [ 00

1956 4= (IEF0 31 42) 8 H 10 AV Y U EOR I ETHA, AT LRN S N HFHICHET Z2Hi i) T
15 B Ao T i B2 @i, 16 B UM O 5 EICE LD H, NE FaiZdsm LT 17 H HA
WA -T2, ZOMOEBROHFLEEL 965 hPa TRV 2R~ 7=720, BEOAMEIN:M IS
Ao To NSO DU [E CHR AR & m s 364 Uiz, & ISTUNAEBEO T cideimic L 0 #7208
FEWAE U7z, WUT OB HLRIZ 31T D i KSR 22 152 RIS 55 12 6012& 725 90 em (5
1471 133 em), @A TT77em (B 3447), BILT65cem (B 22041), FREITG66cm (5 1941), KK
T90cm (5 2047), M7 T73cm (5F2300), THY, FHEEREOSHWNEL TWD, o, Sl
(&0 B TARENAE T, R KA CRA L kKl bl bh TRkRIZAR -7, 3E
F AT AW 36 4, AGE 213 4, FEHKE 36,500 B, 1RKHEE 10,400 B & 72> TV D,

2) XKERE - BROZEMDH

BEO HAWETO NE FOEITIZME, SEFHY OROER S, W& VICET 5, B RKEGEIZE
SR C VA AT 0O 35 m/s 3k & L B A% KIE T 20~25 m/s, JF TG R & R PR X OV T
B & 25l « IRETE T 25~30m/s, TR T 25 mis AN &R0 TV D, JRIMILL S - KRS
BT DS, FNLSOWEE T SSE~SE Th 5, W CIIEuEIT 20~25 m/s, AL SSW~SW
Zo & D, BV CITRE S, KPR, fOEKE O HER &b T 20~25 m/s, IS HY A 52 D,
BRI A AUE 2 F NHED D LIZWICEEN D T ENCHEFT L7200 C, BB PR 2 38 1 5 ik
REGE VP SRV S HE T 5 mY/s BREE/ N S U,

N JKKSE - KEDZEMFSM

PEE R CIEE % KBV T 6 m DR K Sk AN & Tl Ic £ TEL WD, LS 2°H SE

600

400x673
Ax=5km

20 40 j 60
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Fig. 16 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 5609.
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Thbd, NETIE, EEITETHERD 5~6m, T <HNRIOFTEREESTH Sm, sHEOILDRRE
EJEBEEDIRNEIPA T 4 m 2 52 5, EANTE TR SE 225 JE RO E S <, i e
THEEIZ3 mPE, BT 3~4 muitk, JABEETIE3ImE LD, BEOWROWEMITS FY 25
T FEEER IR A AR O 1~1.5 m 2> SAEHEMO 3 m G THIINT 5, R SW Th 5,
Bilm (EEE 20/ m OKEE) 2200 T, NEOFEIEIC L D EmEA 2.5 m RIS 5,
BERHER CIE, WA ROKERER To~Tm A LY, 6 mIEA Ky B/KEICET D, AT SEHD T
B D, PIHEOFEEEMECIINEMYEEGT < OFFEVEE 2 5 NW T2 2 m 28, /NE &I T 3 mika
FHFHRICHEA 20 KBS TIE 5 m I EIEANE O OK 7 B/KED BB B A 2T TIEY, 4 m
WA KBRIE OVERIN % S D, F 7o KRIKEOF T 3 m i EIR LR 5,

(13) 16011 5 (Fig.17)

1) &R & Wk ©

1960 4% (IBF1354) 8 H 9 H~ U 7 i BAL ik cR 4, HEREA NNW D0 NW i
£, 10 B 9 B/ NS RGE &P 5 B A, 11 B 3 FRE APULAE 980 hPa TR IRAFITIC B, &
s, BEAAEZRTHAMEICHK T, Z0BRIZWhY 5 TREEMTZND b DT, AT 47.5 m/s
& D I RJEGE A X723, BRI I3/ S 0o 7o, EAREAUE B B S 12TV S T I C 980.2
hPa, ZJEH:C 990.3 hPa, [i|LIC 9953 hPa, SHUT 996.1 hPa TH Y, HEAN EEZAEICEZ T2
EERLTVWD, BRI K A2HERDUIMEZ .0 ET 25 9RICKATNS,

2) RKER - BROZEMD A

BRI ER G 2> 6 R ERG O Rz N FRICHEE L7722 & 206, BROEEISE O ERE) - 5
Ga 3 UWIRF SR LA 1 9 o BRI 6 BRI O AN & 72 2 RREEME 0O /)N & B O sl = ©
25~30m/s LV, ZTIHMUGICHIT NS RD, T7hbb, FEEECTI1Sm/s 815 25m/s, &
WECAC KB T 15~20 m/s, KBRIE T 15 m/s Ailt:, PEEBHEE T 10~15m/s & 5- % 5, B AEAcF7KE

. 400x673
= @11,1500 7 4 Ax=5km
8/11,9:00\"/ L
200 0 400 km

date lat. | Pc | Iy
mdt | (°) |hPa|km
8/10 8/10.21|32.7 | 980 |162

*? 21:00 \\n 8/11. 3|33.2 |980 144
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20 40 j 60
76011

100r .15

161x186 1/ L
Ax:1km 2L o150 ‘\I N 75 Hmax—~10m
. 107x147
150F 0 20km $ 100t Ax=1km

Fig. 17 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 6011.
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TE#Y, TOMOWHKTNE "D NW THDH, WTHIZLA, BEIZZENIEERE 20,

N JKES - RADZEMAM

BRI BTS2 m LR &/ SV, EITEHZAGE TIZ—E L2V, WIETIEN %D %
AR RV IR A AL PO 1 m S ER O 2.5 mIZKE <225, HEMIEZNE~N ThH D, ¥
bbb, WEOBMITH (NW 75 SE) Em (NE~N) 2349 90° Hie2, HEixdbdim Ok &)
26 EE O RZEERE R - B BN THIM L, KM NE2O NA L LD T, EEOEnm & ik
IR T 5, —J7, ALFERID 5 BRI~ DO & OHIK & 17 NE~N O%Fs 13 K @ 004X 72
JCIE D EEBICE Aev, BB TR E I KER R TS m 2R L, 4 m RS RO KIE
BERZES, WINE S ZHb &35, FREM TR & IZAMIAIN S SW FRICHE KL, /NEE
FAI T 4miZE#ET D, FEMIXNE 76 ENE ThH D, KIRWE T, A7 BAKEDND 3mSR
AT THER D, KBGB O R TR EIX 2m T, KKEOERETImBEETHD, FhE
BODOSMHLBRO SW HHIZEDLD,

(14)T6016 5 (Fig.18)

1) &R & HusKR© B ©

1960 4 (WEF0 35 42) 8 A 18 A/ 7 AE O G THA, NW FIZEIT L0, 25 Bk
22° FHECHERS A NNW J7H), 29 H Feidbi 31° fFU7C NNE FHIZHE U 14 Reb i mifhiric BRe L
7o AT CIIRAKAUE 969.8 hPa Zitsk L T\ 5, Z D%, &R EHT P4/ < B A
7z, B TORKBIISEIX 980.0 hPa THLH0 D, EEHRLBNIHEVEZ TR, UHE -
HE - T TIXERRMRIC LY, TR &0 T SE - oKKEENE LT, BRE
IR 2B R D EREHL ST 872 2 @ T 1950 GELARE D 2 (22872 5 123 em (5 171 T7010 5 HF
?235cm), BIEDAHEFICASTZ/IMARET66cm (5 14 01), NEOTFTE TI5em (G5 1001), &
AT 92 em (B 1247), WIAT 74 em (55 16 i), #7 T 108 cm (55 12 A7), KRBT 106 cm (55 20
L) THY, FMEICH LI TIER ) REWEL, WiEOR M THRBBRBEOE LTI L TV 5D,
FEE - ATH AW 61 4, AGH 1454, FEHE 600 B, 12/KHF 45,000 £, MfopkE sS4 £ L 70 o
T3,

2) XKER - BROZEMD

HEE T6011 = & [FEIC, MUEHRS & FE#T 2 NNE HFANZHEE Lz 2 &, ARGERICE
NI NI 3 T 2 R - B AN K & < B b L, BeRJEGEH 3B BURE I O A RIS A - 7= BER MRk
T RO A0 KOE T 25~30 m/s, KBRTE T 20~25 m/s, A 1E SE 7> 5 SSW OFREE & 72> T 5,
HRFRIE N & 72 2 R C R 20 m/s, JEA E &Y, A RRREE O AN & 7 B vEE K ©EGE I 15
~20 m/s, JEANTZ5WE - INGEORESGZRVTN~W Lo Tnd, WL LA, EEITZEN
E LR 720,

mKES - RADZEMHDA

BRI EIE, PEERHESR CITEZAGERERA T4 m TH Y, 3 mBElN B PHr < ICE TV D,
Hx SW CTH 5, WIECILHEEIFALVERD S B RN g THm L, - F#vEE S BT 2 m,
BPHET3Im &2 LD, WEIENW 225 N H 25V ENNE (2845, HEBTEER C i @ i3 m #ipo
1.5 m 2> AP 2.5 m (21T T NW HFRICRE < 725, AL E~NE % & %, ALl O fi# oK
EECHE I 2m AT, AL SW Th o, HHEWEECTIX, ALOKIE T 8 m & BN RS B FI2 F
CIREPHIZIES B, B MIE S~SSE Th 5, #EEEMHEC I A O NS FIYEIAT T2 3 m 3803 fick
WRITHER Y, PNEFEICR AR T 4 m A MBS 5, WAL SE 2 & 5, KBTI, HEElx
Kor B7KIE T 6 m, KEEEALEIMFA T Sm, RIREH RO ET4m, & H IO KRBIEEF O b
AT3Im AT, WIEE DD S BIERIZA A 5 IZ-24TC SW HF i<,
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Fig. 18 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 6016.

(15)T6118 8 (E2FEFAA) (Fig. 19)

1) & B & geskip e B [ ho

1961 4 (BF1364) 9H 8 H==U = v 7 BfHETHEUIIEE, W Hn, DV T WNW Fi], NW
Fi & REEHEI D ICm & 28 2 THEIT L, 14 RIS B BIZE Lz, ZoMERUTMEIIHsEL
THULAJE 890 hPa il 72D h, D LE X7 14 BIF R TH 900hPa ZHEFF L 7=, £ D%, MX %N
JE 6 NE HAICAE X T 15 HEEERE 2@l L, 16 H 9RRE =S IROE J712 B, 85 - %
P& AR C 13 Rl X IRRIR T E FEE T OMICH L L7006, 18 RRZRER P EHERIZE L T
HAMEIC 72, EREERFOHLAEIX 925 hPa Th 5, B EERIRIZIT VO HLE O B ARBLIIN R E 1 X 7 I ¢
930.7 hPa, AT 934.7 hPa, KBKT937.3 hPa TH VY, FEHITIKV, Z OHBERFICITREBIC X 5 HE
AIUE - TG 2 IR EIC KT, F 72 R OIE et KE R B #E D 15 5 CRHBURE 72 =il
L DRAKKENE U T, KA, B REIREZE X RIS Tk 1902 LIRCTF 2 (L dH 7% 245 cm (5B
1AL T3412 5 (EEFEE) KED 292 cm), 7 T 1942 FFLIBETHE LIS H =D 187 ecm, AT
H 1950 FELIBE T 1 LICH725 187 em Th D, FEH - T HAHEIL 202 4, AEGEIL49724, F
EBAEEIL 61,000 BR, 1RIKHEE L 384,000 B, MfAEEIL 2,540 TS, 722U, @ENIfE O EH -
THAHZITE®RTH D,

2) XKER - BROZEMD

BE OB U TR BN & 72 2 W7 PO P8 S0 R TIENW 30 DR O35
s, —J7, REOLRETICH T2 D/ BKEC KBS 5 I ORI T 6 B O ST O R B
IR ANXRFEHE D ORRRFE LA R, e RJBE TP ERER O 5 B & B#E T 25~30 m/s, {3 P04
FH R )30 ek C 30~35 /s, JRIGTE « LR T30 m/s & & S, BIFIENW T TH D, THEE
I CIXRIE T 30~35 m/s &72 0, HMAIOELRENZITANT T35 m/s 2 5, LT 25~30 m/s,
KEHET25Smis LLFCTh D, IR E LTNW iz Rd, BEHERO 5 HREE#S CIdh oL
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VWP CEGE IR 30 m/is B %, ARISORMI O 2K T 25 m/s LU R AR, AT E S LT NW A
D &52 5, KB TIIEMIL30~45m/s TH Y, BIETREW, EAITEROBIEREZ KB LT
W% TH5H, FFAKETIX30~40m/s & & 0, BT 35 me/Lh EOWEK & 72> T s, Aai
BT W~SW, HESLIFE T S %70 Tdh 5, T6118 S HFIITRBRIE 2> & Fi F/KGHE O B4y 0 sk ©
DY 35~40 m/s & D WVITZ UL O TRIES, V4 & BREEEE T O - T 30~35 m/s DIREY; & 7o
TWD, I FEOBLAIEEBHI BT T6118 B RED FEBIFIIC 36 1 2 i K RGH O SEEHR Z Fi v 72 11T
BIDFERIZ L D &, 40 m/s B YA GHKTE O 980 B KBRE O BRI T, 35 m/s LA T O
B KIRE OV B O U= CHEBLL TR Y, RIFROME L B L BET 5, EMmnE
BEoOfr X v #eE Uiz kMo fE R Tix, JB) 12 O A KRS & A0t AE A 2 6 ddeic
10 DYFHESTEERICHAON D, ORI E L TAMIEDRERE EHFAT 5,
N mKEE L RADZEMND

PEE R I B W TR X B KIETR R O 8 m L& THIRD 6 m 12725, WHITEEA TIXSE Th
D0, BPHHRTIINW 2 &5, DF0, BPHECIINERAERROEENNEN SEIET IR
PLECHL 72 %, PYECIZILORIGFED 2 m b B PO 5~6 m I CHIML, Rk NwW %
&5, N TIINMER AR OZEN AT 5, PR CIE, EE3dEvEflo 1.5 m 2> 6 /5 H o
ZIRRINZILHAED 4.5 m IS T SE FAICHE KT 5, WL NW F0 Th D, HEHMR T
WETATAKEOBER T 15m, AT I0m Z &V, 9~10 m O ENFLOKEDIZIERIEZ 5D D,
WIx s vl &35, FEM T, He3dbflc2m, RT3 m, MEMTH4mzEZHEZD,
PENE A Se 5 PERIC NE a4 & 5, KIS TIEA » Bkl & 0 ALl 5 m &k &0 im0 %
FEEEIZIE E 720, KER DM TIE 4~5 m O EAENR Y, FEOMHEIZ—H 5 m & Bb
D, WML SW Th D, T6118 BRI IT R IRIE ORE & M T HE 7 R 35 DIFZE 8L 2 £ 5 5 B
BNIZAD DT, KEE O FAUMESR & R\ CHREO D D IZHE RN R E <R b7,
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1 w ‘ y 50 100 J 150 200
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Fig. 19 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 6118.
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(16)T6420 5 (Fig. 20)

&R L HIsKRe B ©

1964 4 (IEF1394) 9 H 17 HZ 7 AEOMHME ECTHAE LIIRKIEN NW HictEAT19 H 15
Bl BEC 2> 7= b, 21 Bl BB O R 5 ETHLAE 895 hPa DA BIEICHEE LTz, DO\
THHRO BT E A N iz, 24 BEIJUNEE 7 TRl 2 NE J 2R U C 4 LU e S o 1 2 U
(2 bR, EVEEETIUE, AN AR LT 25 BRI =REIc kT 7o, BRERFO FULAUE T 945 hPa
EHERI SN D, BRIV A 0D S AR U (T ALIRE C 957.3 hPa, B IR T 954.2 hPa, FF1/S T
965.5 hPa, Z ¥ T 972.8 hPa, [i[LI"C 975.4 hPa, il T 979.4 hPa, ff1/7C 985.7 hPa & 72> Tk 1,
JUM A & DU ETH e VARV, P B AR Z OB E « BEH 7 123 2 TR itk TR & Fedkd 22 21
K DWENFH Lc, F72, KRB CREBE @l X2 8ENE Uz, RAIZ, KBRTIE 1902 4224
P DBLE RO TH 5 H -2 182 em (B 1 A71% T3412 HHFD 292 cm), A7 Tl 1942 FLLE
D 3N H 725 168 cm (55 1 A01E T6118 ZHFD 193 cm) ZFtdk L TV 5, JE& - 1T ARIH#E 56 4,
AEH 530 4, FEHEE 10,000 B, RAKEE 35,000 B, Mgk 594 £ Lo T D,

2) XKERE - BROZEFESH

BRI DY [E & AR 5 2 BEER TSNS T NE HFHICHEIT L2 2 & s, W7 N C IR E e 1
M ORGE & & BT RFH I b Uz, e KRG 1T, PEiuEk <3 EBh#E & B AKGES X ORI -
%#%%ﬁ% BT 20~30 mvs, JEBLEED HA G #ED WP IZ 3BV T 30~35 m/s TH Y,

AT IR O DR T 35 mis & EE b5, AMIZBRBTLAN~NNW Th b, FEHWER T, fH

%%@m%%?m~wnm,%%f%~mnm%%¢o:@ﬁ@?@ﬁ@$bﬁ@@bt:&#a
RIS ATEIC R & < B kT 5, BV O 5 O CEUEIL 25 m/s 725 30 m/s mit:, KRBT
25~40 m/s, FEMF/KIE T 30~35m/s TH Y, ﬂﬁiwfﬂ®ﬁﬁ?%s%0f%éotﬁb,ﬁ@m
HEORHE LA TIEEEF L BLEEN D 72012, AT /S, 20X 918, Te420 SR
& ATKBRIE THREZN 2 AR E L TV 5, /\”%K%L BT 5L HH R OBHERE B Z VT b
She X o e S =i NHEIC R 2 JRGE D 2SI A & 4 5 &, W= NHED B R o 5 5 &%k
T CIE 40 m/s JEEIR A L IZ FE T, 30 mys SN THEIIC E T A TEY, AETIL20~25m/s &5
VNI IR T 30 mis B & D, PR TS 20~25 m/s, SEVERL D 5 HIEEEME & KRB T 25
~30m/s, FEFKET30ms &8> TWNDH, ZHTASBEIOMKRE AT, KRG T/hE < EH%KET
RKEWHEZRTIE, IS HFET 5,

DRRNKES - ERDOZEMR»H

WE S NYEPE ST O 5 b, B KGE TIXER D O E 9m NEFYEER T 6m (2725, #1A1E SSE
Bl D, W CIEN %Y OB K > TR IEE PO 1 m A 6 & D 5 mlZmid T
T 5, BRSNS TIZAMED D OIRIR & NHED D OIRDIBET HIRBICR-~Tnh EEZLN
Do R« HEBTIIEEX2~3m, FETHL2~3mAE LS, WEHITWTNE NAEY THDH, +
FEIR CIE R RN @I L2 2 & 0D, 3~3.5 m O &I Pl & B ORI BT S, B m ik rE
DO T NE, HM O T WSW Z7R~d, SRS TITI B KE TS 10 m L EOBE A AS L, 8
~9 m B RWEIF A HD 5, WAL S Th D, #EEHECITNMTERE) S 3 m O & RIRIC
JER Y, NS OHAT 4 m SIS A WEPE A (5 5, A SE & Huib i AL REE T SW F e,
P C E FEICE < . KBRE TR 7 BKED SALENS 7 m @RS E TRERHFRE TH 508,
6 m I EIk IR E ORI, S m KA TICEET S, KIRCHE®EIZ4 mAE S %, KIBORE
PO FETS 3~4 m I EI A WVEPHZ 5 5, WANIXIER S 2 WIX KRB OB FIZH N9 1EE S
Jian G SW G <, %@oE@LLV%#Q%W%%%ATQL%htﬁ%’%ék%@ﬁ
BB K EGHEEIC A Y, L biBETmICiTyy S~SW OFRJEANIKRE L7722 005, BOIRIER
THE 4m Zx DFERBFEEL TN D,

152



1 200 J 400 600

400x673
Ax=5km
| S E—

0 400 km

T6420

" 9/259:00,,
el

9. & A
° % 9/25,3:00 date | lat. | pc |1
9/24,21:00 mdt_| (%) |hPakm
924150085 9/24.15|30.9 [ 940 | 83
i 9/24.21(32.1 950 | 75
Y 9/25. 3|34.0 | 960 | 65

b

1001

161x186 3
Hmax—=10m

Ax=1km
107x147 0 70km
150F 0 20km 100F Ax=1km

Fig. 20 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 6420.

(17)76523 5 (Fig.21)

1) &R & HEskRe © 006

1965 4= (BEF0 40 4F) 9 H 6 HIZ¥ / BB O M FI2%4, NW FICEIT L TLEWZmE 2 N
HNZEZ, 9 HEREEMEIZE L, F.OREIL 940 hPa ThdH, D%, NE Hallikm LT
10 H 8 il F |2 @A R 22 5T ke, &)NEHE oS B, fFEEO g, SR ohnd)i
(2 T8> TH% B ARSI, REBm2 o CAuiiE 2@l L7z, 225 LR ARF LR
JEIE 940 hPa Th 5, HIRBIHISUEITZZ N L E BRI UV 2= F IR T 946.9 hPa, {5 T 952.5 hPa,
Wi 952.3 hPa, [l C 964.1 hPa, ZEHE T 966.1 hPa & 72> CTEY, LEFEH HIRWRIENHER ST
%o BRI &7z D M E B & d 7 CIXRAMIC X 2 BUKEA el L, KIRECidEmic kv
REBREENE T, WA, KBTIE 1902 4 LARE OBLAISL 155 4 (212 & 7= 2 e KEiiw 7= 216 cm

(36 1A71E T3412 W5 KED 292 cm), M7 TlE 1942 LA CTH 24712 H 725 190 cm (G 1 {71 T6118
FRED 193 cm) ZFLEKL TN D, FEE - AT HAIE 73 4, AlE 883 4, FKEME 4,100 B, 1=IKHE
& 50,000 14, MARPEE 619 L Lo TS,

2) KRR - BROZEME S

S I AR 70> > % P P o A R e RN )T AR~ D B SR O SE I A, W PN O P8 I
TIENW %0 QR FEMETIEN D NW 28T W %0 OR, F S TILE D SE Zf% T SW
T OFURRFE LT D, S KRG P8 i s L OV M C 20~25 m/s, JEAIE NW %70 &
LV, FRUFTERE LR, HEHHEO 5> HGEEE# Tl 30~40m/s 2 & 0, TEROM)I, A5
I C 40 m/s ik 2 5, JEAIX PO NE~E 2> 5 # il SE & BFaHEI 0 I8 (b3 5, KIS CId s ix
25~40 m/s, AL S~SSE, #F/KIETH 30~40 m/s, [ SSW~SSE # 5.2 %, 2D X 912, T6523
BRIV TR EGER 30~40 m/s DRREZIZR AR E LTV D,

JKES - KEDZEMDH

153



PO CIE, BHRAGEDEER S 6 m IS B THEGE < I E TIERNTE Y, &Pk cH %
X SmAEH x5, AIESSE Thbd, WHlECITEEIZILORIBED 1 m» b SE FEIZmid TE T
WEBED 4m ~& LIEWIZREL 25, WAIENW THEH00 5, ZHUINERARIRICK D, TEsifEg
T, EEEACTER O 1.5 m 2> 5 B O ZBE R Z T O 3.5~4 m IZAT TRE < b, Rk
BEBORANTY ThDH, HEMR T, AOKERERTO 13~14 m M5O 10 m 2725, 10 m
W E I EE AL D, 8 m I EIRASROVKEDIFIEREEZ 5D 5, FHEM CIIBMHE S 3 m
W RIS RIZIEN 0, 4 m i b /N E B RCE BT E CIRWEIAAE O . /NGB O T Sm
Wtk b BT 5, WEIEZERMICRELS BT 20N E Y, E F0NEET S, KRB TIEK Y &
KB LY N HANZIEDND 6 m I SIS AL &z & EF 0, st REOZEBICIEL S m i sikss, #f
Pl 4 m BN ET 5, KRB O R TIE 3 m &N 2l E 5D 5, WK » BT S )
SYBERICHE D DI E SW H NS . T6523 SHFOI L T6420 SHFOW & & b THROVKER IO
T CREVOIZH LT, KBGETHIT/NEV, ZHUTKRBGEIZI T 2 5RO RGRIC 2R E L
TEIUFEDZETRVDY, T6523 Sl & LT T6420 5HFICH AR 2> 5 K 0 B 72 KPR T D3¢
HEICEGT D S~SW DJEAN LY BWEFEIRW 7= L EZ b5, 728, SRIOMEEIL T6523 513
T6420 5 LA DRI L &l a2 RIBIZH 725 L2 & W) AL 3 L b5 E LR,

400x673
Ax=5km

76523 ;

9/10,15:00

Yy { 9/10,3:00
o 9/10. 3|31.5|940 | 74
j 9/9,21:00 9/10. 9|33.8 | 950 | 88

400 : :
11 50 J 100 150 1 25 50 75 J 100 125

S/ 76523

Hmax— 10m

25¢
50 K%

qqqqq

50f

1001

161x186
Ax=1km

757
107x147

150r 0 20km 100 Ax=1km

Fig. 21 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height induced by Typhoon 6523.
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Fig. 27 Largest wave height H)"® and its wave direction in the Seto Inland Sea during the period of 1918 -
2005.
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1/53) and percentage expression of its variation coefficient (standard

5

) )>< 10* in the Seto Inland Sea

/Hiiys

estimated using the annual maximum data during the period of 1933 - 2005.
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Fig. 31 Change of 100-year return wave height (H o0(13) / H () — 1)>< 10% in the Seto Inland Sea associated

with extension of the data period from 45 years to 73 years.
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Fig. 32 Percentage expression of one-subtracted ratio of largest wave height during the period of 1918 - 2005
to 100-year return wave height (H v / H 13030_(?/53) - l)x 10” in the Seto Inland Sea.
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