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Estimating Storm-Generated Winds and Waves and their Extremes in the
Seto Inland Sea during the 1961-2005 Year Period
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Masataka YAMAGUCHI*, Yoshio HATADA * *,
Manabu OHFUKU ™ ** and Hirokazu NONAKA ™ **

The first part of this paper discusses accuracy of hindcasts of storm-generated sea surface winds and wave
heights in the Seto Inland Sea by comparison with their measurement data. Time-space variations of sea surface
winds were derived from the land-based measurement winds called SDP winds at the official meteorological
observatories. Then using them as an input condition, shallow water wave hindcastings in 3 sub-areas of the
Inland Sea were conducted for each of around 200 storms such as typhoons and depressions selected in from the
1961-2005 year period. The comparison is made using not only the time records of winds and wave heights and
their maximum values during a storm but also the frequency distributions of the error indices defined for
individual time record of winds or waves. Results reveal that the hindcastings yield reasonable estimates for
both winds and wave heights. The second part discusses spatial distributions of the maximum wind speed and
the maximum wave height during typhoons hindcasted in 15 representative cases. Each distribution reflects the
typhoon characteristics such as its course and strength. The third part investigates spatial distributions of the
largest wind speed and wave height in the past 45 years and the 50-year return wind speed and wave height. A

rough summary of the results is that their magnitudes are strongly local area-dependent.

Key Words ; The Seto Inland Sea, typhoons and depressions, 1961-2005 year period, sea wind estimation, wave

hindcasting, wind speed and wave height, extreme statistics
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Fig. 2 Typhoon tracks used in wave hindcasting.
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Fig. 7 Histograms of 7 error indices for wind speeds and wind directions at sea stations in Western area of the
Seto Inland Sea.
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Fig. 8 Histograms of 7 error indices for wind speeds and wind directions at sea stations in Eastern area of the
Seto Inland Sea.

Table 1 Mean, standard deviation and range-limited occurrence rate for each of winds-related 7 error indices

at sea and coastal stations(stns.) in Western, Middle, Eastern areas of the Seto Inland Sea (1.S.) .

Seto oy x 107 a,, x10 G, x10° U,,. x10°
stns. N

LS. m | o |y |m o |y |m| o |y |m o |y
West. sea 67 |76 | 13| 57| 101 | 12 | 49| 28 6 63| 112 | 14| 51
coast | 358 | 70 | 13 | 38 | 97 | 11 | 62 | 31 7143] 102 | 14 | 68
Middle | coast | 278 | 74 | 12 | 51| 97 | 10 | 65|26 | 6 | 74| 103 | 15| 66
East. sea 253 |83 | 11 | 80| 96| 11 | 61 | 26 7174101 | 13 | 75

coast | 215 | 76 | 12 | 56 | 97 | 12 | 56 | 29 654|106 | 15| 60

condition 7 (>75) 7(90~110) 7(<30) 7(85~115)
Seto p, x107 a,, x 10 G, x10°
LS. R m | o |y |m o |y |m|o |y
West. sea 67 | 90 8138|102 | 13|70 |27 8| 49
coast | 358 | 95 41561 99 7187 |28 7 | 40
Middle | coast | 278 | 95 5171 98 7|84 | 24 6 | 61
East. |sea |253|94| 7|67|101| 78 |25| 8|56
coast [ 215 |96 | 4| 71| 99| 5[93|21| 676
condition 7 (>95) 7(90~110) 7(<25)
DVWT, Fig 9 [XWEEMEHEO 14 B AU 2R (7 — 2450 358), Fig. 10 (X o
12 I B AU S T DGR (7 —2%278), Fig. 114 iﬁﬁmﬁfg/m 10 IR B A 1T DR (O
— A 215) ART, HRMAEITNT O T H 270 2y, WA, PEEER O IR a0 LR

R (Z2), kbR A, JUETEE, B, s (), S (%ié‘), KB (), Koy (%2),
FES (Z2), TR (), Bt &), SgEm, NE 1), FEPEE () O 4R TH L,

(2 FET IFEERT, K 3ATR, W @R RIS, (22 I3EEE R 5, TENER O R R
A3oN R O, Wi &), FEE (b—x—), Kl (), @il (F5n, #Ek @), &

-
—
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Fig. 9 Histograms of 7 error indices for wind speeds and wind directions at coastal stations in Western area of

the Seto Inland Sea.
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Fig. 10 Histograms of 7 error indices for wind speeds and wind directions at coastal stations in Middle area of

the Seto Inland Sea.
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Fig. 11 Histograms of 7 error indices for wind speeds and wind directions at coastal stations in Eastern area of

the Seto Inland Sea.
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Fig. 12 Histograms of 4 error indices for wave heights at measurement stations in Western area of the Seto

Inland Sea.
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Fig. 13 Histograms of 4 error indices for wave heights at measurement stations in Eastern area of the Seto
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woRY . ABLE ay, OFIME 1.09 23RS KO ITHER B & BB S K0 SN 9 % REVH DD,
BRI p, 1373720 11T, 2 RPHFEHRIRAEG, © 04U FTEHRE LHD D, FHBIEy $ 0.7
AR D, £, RREEICE L CHEENBIMELY 4 % KREVWRETH L, i OFBEEOR
WD, HEEEIZ 30 T b TR & AR ICHERL I = B S 2 L D2 BmIChH D o0, i
B ORINIFTHIHEOFMER LY BIFTH Y, RREEITRT 2 FHR R FEME B 20 EHEH S
%, Table 2 1341 @A HEIE OB A O — B % Pk & Sk Ic DWW CTE & 0 ThH 2 %,

728, py>0.7, a,,=0.8~12 1> &5,<0.35 DD H & T p,>0.7, a,,=0.8~1.2, &,<0.35, U, =0.75
~1.25 DA GA % FIR NG 729 — A O FNG T NI 01 1T 70 %36 L OVA R T 44 %,
AINHESSR] OD YR FE RS DU TP T 34 %, BB T 53 %, HEVEEIT 51 % TH L0, ks
U T3 LR OHEERE R R ROREE L)o@ 2 &0, IR RIS DV TR & HifEsic
BT DN IR B 2 EELZ EEbd 2 RN meansd, £72, EREICELT
Py >0.75, a,,; =0.7~13, &,<0.5, H,, =0.6~1.4 OFFME %2R 7-9 4 — 2B OB (L7055
BT 47 %, REBHEET 80 % TH D Z &#E HERHEIAT 36 1T 2 I i D HETE R FE 28 TR A TR
MICB T2 b0 AERREICLEDDEEX LD,

Table 2 Mean, standard deviation and range-limited occurrence rate for each of wave heights-related 4 error

indices at sea and coastal stations in Western, Middle, Eastern areas of the Seto Inland Sea (I.S.) .

Seto | 0, x10° ay, <10 Gy x10° H, x10

1.S. m | o |y |m o |y |m | o |y |m o |y
West. 112 78 | 12| 51| 107 | 16 | 70 | 37 | 10 | 63 | 109 | 17 | 70
East. 258 85 | 10 | 78 | 109 | 13 | 74 | 34 9174|104 | 17 | 72

condition 7 (>80) 7(80~120) 7 (<40) 7(80~120)

4 KREEBRORKEZEEZKXESDZERSH

41 REREROHE

T 2 CIE 3 CURGE - R & D RESR AN 6f
Lfﬁ@ﬁk@%ﬁ%ﬁokﬁ@&8%$bm
BIRDRREELET) & BRI AN TR R
R L7, Table 3 1Ixt4E H@KQWBIJ*%%T
T, LT TIEE BRI OV TRRE, (10 m &)
B RKEGE U, &R DOZER 540, K (B#%)
W15 Hpx & BRI D ZER 0 A 2 5 2 % RRBEIXIT
i, REEREE LCHEE, PLOORKE, FOR
JE pe 36 LB B g 2 e, & BKILIE UHLE
DN HRER SN D DT, KAXIZBITHHOH
HEAMET 5, BITRAIZ 3z >WThl %
DOEBRFFOFER, SV T 3R U EE O
Retgili+ 2,

Table 3 Name of representative typhoons with day

period where wave hindcastings were conducted.

typ. period | typ. period
name m/d-m/d | name m/d-m/d
T6515% | 8/5-8/6 T9313" | 9/3-9/4
T7009" | 8/14-8/15 | T9810° | 10/16-10/18
T7010" | 8/20-8/22 | T9918* | 9/23-9/24
T7119" | 8/4-8/5 T0310° | 8/8-8/9
T7416° | 8/31-9/1 | T0416 | 8/29-8/30
T8013 | 9/10-9/11 | T0418" | 9/6-9/7
T8219° | 9/24-9/25 | T0514" | 9/4-9/6
TI119™ | 9/26-9/27
a : Western area, b : Middle area, ¢ : Eastern area
* : Whole area (a, b, ¢)
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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 in western area of the Seto Inland Sea generated by T6515.

(2) 180135 (Fig.15)
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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 in western area of the Seto Inland Sea generated by T8013.
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25 m/s AT EVE D & BRUKEICIEN D, O TIX 20 m/s &2 & 5, B TR IS 1T D R AN
KIFIIZ K Z W,

NJKES - KMDZEMAH (FEREE)
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PR T E CIREICIE N B, (PP MO M - B TSIV 2 m Th D,
THI, BRAEOEREICHANT, A TIIEESIZH E D KX <220,

(3)T9918 5 (Fig.16)
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felr C 24 H 6 FEEAEARRILERIC ERE (HULAUE 950 hPa), 9 BFEE L IR AHTic B L CRA
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B2 GO RERPEENA U, JEFIL3 4, FEHEE 4,000 8, 2ZAEE 14,700 B CTH 2,

2) XKER - BRROZEMS M (FEREE)

JEUENE B R K TEBE R D B PRl © S 23D SSE, Pl va il O JEBEEERES & FEERIC AT T SE T
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BB TS Aoy, JAE I IR SEE 2 5 BB IZ 23T T o 35 m/s 3 & HL0 I B% KB OB R T 20 m/s
(2P T, NI TG T2 O JE B, 36 X OV T #ERGH s D 2=l - IR BIE T 25~30m/s & & D,
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P 7 m O HS B KB EE D D BT 2 0% C I B B B OWEIRIC £ THECY, B4 /KaE ke
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TImIZ L%, AL SE ZH0ICEFICEDL Y, FEBGEETE CE, GtT#EEC SW, 7l cl
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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 in western area of the Seto Inland Sea generated by T9918.

DTI1416 2 (Fig.17)
1) BRSEME & Wk
1974 47 (3Fn 49 4£) 8 H 26 H 21 ReH A /S BT THAE, NW~NNW HIcHA T 30 H 9
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H1H9MRBIZEST-, TOH%, ME%Z NNW 5 N HFEICEZ, 1 H 18 Kbl & w28+
VLI HFULAUE 960 hPa T ERE L, A6 D7z EIUE - EHT 2 NNW~N 5 AICHERT L7z, &K
BT 1L 2 TEIR T 966.5 hPa, #21117C 976.1 hPa, #&I11C 979.2 hPa & 272 VARV, HJERFOZERNIZ A
IPEIT BRI H D EmA, B, REOEROIINEEMGTTHAET, & ATHERTEZEN
WL, 19BRRM Le (ZEE)IDKE), 568 - T HARFIL 94, FEEEF 190 B, 12/KH5 10,400
HTh b,
2) RKEE - AROZE/MS M (hERiESE)
MRUFENPNZ LD, REECHEEIZENE 20, HFE VAL, JE#HIT 25~30 m/s & 5
Z D0, BEETIX 20~25 m/s &R/ E W,
NJKES - KRDZEMAH (hEpiEsE)
R PEE IE B EBETRTO NE G OELC L0 AR L 0D, @ik S# S 2 W0 iR EEO 1 m
2B RREEFE T 3.5 m 12\ C SW ISR L, 3.5 m I Em AWERH A28 5, lhikkkieia
NE Th 5,
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Fig. 17 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in middle area of the Seto Inland Sea generated by T7416.
(6)18219 5 (Fig.18)
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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 in middle area of the Seto Inland Sea generated by T8219.
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JRANE AR T ENE, B 20~25m/s & & 5 A%, PEfICIE 25 m/s 2z %,

NJKES - BRADEMAMH (hERESE)
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DO —JE NE %0 OMANBKRE L2 E2vh, T7416 S & FREE O Z & W O 22 /504 35
HILTVWD,

(6)T9810 5 (Fig.19)
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1998 4 (CEAk 10 42) 10 A 11 A 3Wf~ VU 7 T3 B PE 71k CHEUZFEZE, WNW J5H, DWW T NW
TN A2 & 5T 14 BTV U EIC EE (FOAE 900 hPa), £ D%, A& % N JilH, NNE 5
WA ZT16~17 BIZHARE O HHE LA T L, 17 B 16 R 30 4y R VL & IRFLIK AT 12 _ERE L7z,
EATTOHLRENIL 975 hPa TH D, £ D% 21 RFEmE F RS BT fF BFE, & % NNE HicZ
ZC18 H O WetE ] U IR BB AHEIC A LR L, BARWICHRIT 7o, RARBII R 1T 6 BRI 21 - T
£ 979.1 hPa, ZEHT 979.7 hPa, =42 T 978.7 hPa, [T 979.2 hPa, JSHU T 978.0 hPa & k[t
%, 980 hPa LA T ZHMERE L TV, B EMORIE S LTEIN IRy, AREEOBEEICHE S RE & Kl
DI, PEITTEMG LA ORI K AT, FEREFNRTEMICL2RBAEE AU, &K
R ZE XS4 T 87 cm, 7 T 128 cm (1942 LA OBLRISE 155 7 6r), KRBT 138 em (1902 4FLA
P DBLAEE B25 8 7) ZRiek L7, JEH - T HAMFIL 15 4, FEHFE 1,400 B, 2/KHEE 14,700
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) RKREZR - AEOEMSH (REBiEE)
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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 in eastern area of the Seto Inland Sea generated by T9810.
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NJKES - BRAOERMAH (FEERESE)
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Y,

(7)T0310 & (Fig. 20)
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6 H 9RpICbfE 21.5° FRICBEIEL, I HIZZEDOHK NNW FHICHEE2E 2 TT7 H 9 R HREAEIZE
E, ZOREOFLKIEIL950hPa TH D, HIEITZ OFFS LI NE ST 7 m 42 2 8 B 21 B
30 = P URAFUTIC EFE (HULAUE 950 hPa), NE Al OHE(T 2 il CIe R e = (o fF B L, 3R
HARETT U7z, BRIEELHI ST L= A IR T 950.5 hPa, f#5T 963.4 hpa, AT 957.0 hPa, #17 T 972.6
hPa, KPR T 973.5hPa TH D 0H, EFERHIEFITMEY, TUN - TUE - ST )5 7e & CHEMRICHE S
K ERPSEECHE S ENAE Uiz, BRI LEOTUMN - PA[E - Jr 85 o KRR @l iR 221 100~
122ecm IZFELTZ, WEFANEETYH mEAITITE C 88 cem, I T Il cm, #4T 87 cm, KB T 99 cm
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Fig. 20 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in eastern area of the Seto Inland Sea generated by T0310.
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~3 mEEIRBIEFILNE LW — A Th D, FEREME TGP T S 2 m S SR 03 U Ik
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B (FULAUE 950 hPa), #2208 > T B ARSI 7o, W87 P V8 SR e 32 oD e AR T AU (34
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HOE R Gl R AN R E D 0 I b LT SSE i A R, JRGE IR EEME T 20~25 m/s, KBR{E T
15~20 m/s, FCOKIEZE 15~25m/s 2522, 2D ) LAFKEDOE Y-S T20m/s LLEEE D, L
HCIZ RTINS 25~30 m/s DR E A H D,

A mKES - RADEMAH
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Th D, WIETIE, BIEJELOWEED S T8 0950 4 15 CJE B I F T 5 m @AY, (1L
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Fig. 21 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in the Seto Inland Sea generated by T7119.
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(2)T7009 & (Fig. 22)
1) B RSFHE & gHseRR 0
BRI 1970 4 (KFn 45 4F) 8 A 9 H 157 ¢ U v db il o dbi 23° FHIETH A4, 10 H)»
5N FEIZHET LT, 13 B 9 RebfAR I o3 < Hfl 4@ (F.OKE 945 hPa), 14 A 9 REdbf#
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Fig. 22 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in the Seto Inland Sea generated by T7009.
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Fig. 23 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in the Seto Inland Sea generated by T9119.

Lo, £D%, ME % NNE 225 NE [T 2 TR S0 A4 27 B 9 RfIZ .0 %+ 935 hPa T
Wi L, 27 B 16 Fal e R ATz Bl (FU.ORJE 940hPa), &, FBREIAHE 2% T B A% NE
7N HERT U 7oy W PNV P S Vs ) 32 0D e AR U I XA [ C 983.9 hPa, K43 C 973.0 hPa, #2(L
T 979.8 hPa, BYC 947.3 hPa, |11 T 957.3 hPa, [ix &5 C 970.2 hPa T 5005, H EREEEICITV R

WAz T DA FEHF TR,

BRI ERESR BB MR- TV 9 212, BARMEZEOCEE CTBEI L0 T, JUN2 DTN
i HARRECHME AR & i, BERTEERRMELE (FZEROBE & FEE, JUNZIECOaER
FUZ I T 2 IIARSCEAR 72 E OBIR, weEthoHEE, KESECEEOBEE, TN~ E#T O KH
TSR, WOT WML D A7z EIRAEM ~OMEE, EILRICHIT 25U & 2 kK & aEhE, &R
BT D RBEZR Y IOEAREE T L) WAL E TR ENRE U, Zo/RBE, RKZ
BEITH ERED 5,679 BHICOE -7, LrL, BAKEZHE VbR o7oDT, BokgFEIxb 72
WV, RERIFFERRICBWTY VTOREE FTLEWI KEFELFIEEZI LI 0D, [BITICLD
ERARTRVR, B4 ) IERE b EDiLd, FEH -1THARAEIL 62 4, FEDHE 170,000 #4,
RKBRSE 23,000 BEOIE >, MAAREE 930 £ & 72> T 5,

2) KRR - BROZE/E S

VS iR C IR 30 my/s 4Bk 2 2 50 Bk A3 B IR~ & (F 7 VS & JE B o> Axields K OV T R
W, A, ZSME - RBEAE, BTEL, FERGEERE L, RS AREIC 35 mis Az D
MWL A5, & ICHEB#ETE L TR ToR 0 IEWEEE o5, £, BgKETHEE» I
AT TEGEIE 20 m/s 225 30 m/s ~EHEINL, SRR T 25~30 m/s 1272 o T D, B A E
Bj i 3 & PE T SSE Jill, LIS DLW T SSW 2 L D, WTNIZ LA, PEEHWEHEARIC S
T O OFREDKEL TN D,

HREEE C I EUE 1 25~30 m/s OFFHICH D, EEIIEIEE TS, FNLANTSW A 525, W
Ik C IR | X RE B M C 25~30 m/s, KRIERIE D AL KB IS 23T T 25~30 m/s, KRB OILHE & it
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AGEDFE T 20~25 m/s # 525, ARITSEHY THY, FHEEEEE & KBGEALET SSW, fiftk
HEVEERC SSE, ZALLM DAL AGEREHS, KBRS, #EEMEHRE TS 277,

A mKES - RADEMH

PE ST CIX B KIE C 8 m I SIS BE 0 & Bl 2 (i CHE R, 4 IR O FE LS 9 m 5% i duk
HHBLT D, AL SSE 205 SE & & 5, NHETIE 7 m % mil s BTl s 5t o 1l A RN R A
DILVHEIPHIZE L TEB Y, BEEIEIEFICRE N, 4 m BEikid & i) o Eh#E o m i 2 k< B
(ZIRFIPH 2 78 5 o BRI E T SE 72> 5 JE B e E i o B (S TR R 2 b %, f
TEEO DO FEBIZNT TEEIX3m M0 4m BL RIS 2, L SW % & 5, w2
THEEITImICET D, EHERMEOREZZ IR ETIE 2 m BREICED T 5, BEiEss
HET SW, ZZEMEILFEHC S~SSE Th 5, BIUFE CTITE TYERICHIT 2 E 7 m B3P EH T2 m i
NS 2D, BIANE E A<,

HRER YRR C I B R R A R O 1 m S NE FNCHER L, kim0 SALEIic 7 T3 m
DEW @MYL NEFA 2 5D 5, W mIEL SW Th D, K CIIE LK OREL S T THEEIE2.5m
W C D, WmEE SW HimzE & 5, RERFFZITEZHEZN AV A 72H % AR K Sl 3¢
HEEIZEFNENImBLR25mAE EEDY, M RKE,

B HEIR CIIALOKE © 8 m A BERAHI NS Fiic & K F 0, 7 m EEIS R AKE ORI ET
Do WHENELS TH D, KBKIETIE 6 m I EEE QNSRBI OMAICE TEY, 5 milEEs
ZABERRIT, 4 m @A SIS ET S, 3 miEmBiIERICEL, 2 mERBENIZEREEE S,
WIAITIE A D S 2 HIBHEO SWIZIANT TS 2, #EEME CIIIGFIEIEO G2 5 2 m S & # A% ik
FHRICHEAS O, WO WA D 3 m FEW EMAEEEO AR AR L, 4 m @ FEELIC 8 b
N5, WAL O SE 22 S B 7 O S T < .

(4)T0418 5 (Fig. 24)

1) B RS & WK

2004 4 (CERL 16 4F) 8 A 28 H~— ¥ Ve B TRA, W H-D0\T WNW FaNcHETT L,
9 4 B 9Mb## 23.3° ICBELE (FLAJE 935hPa), BEUZZ OHZ0 HHE 2 NW FAcZE
%, 5H9RMEASOT EERNIALE L, 6 H 21 BFE2NDH NE FANCHETT LT 7 H 9 I 30 /3tH
FlRfHmic B L7z, FOAEIL 945 hPa TH D, D%, fEhd, TEFHIZ @i LT HAMIC kT
7oo AAUHEIC BT 5 BRI & 2 NE FIICHE-72 T9119 Sz & K< TW5b, i NiE
JED D B AR K 1 I AE [ C 981.5 hPa, FH1JSC 986.9 hPa, K4 T 971.9 hPa, #21117C 980.6 hPa, T
BIC 951.8 hPa, (L1 962.9 hPa, Ji ST 972.6 hPa, [ifl|LIC 983.6 hPa, #H& T 988.0 hPa, KFK T 992.8
hPa TH L5156, BEEEEIZITV TR & LA TR, AEREFICIE T9119 i & AR, Tuil « F1E
M1 Z hp O RERE CIREIC K 2 8E (B oEE, #IR, BIEHOEIR, BE, RMOEE, B
MR O B OB, BOE TR L) BNEETH Y, W NEL RS B AR C gl
WNTZ, B REHRZIZ TR T 117 cm, ®IUT 143 cm, F% - &4 « KR TENFI 103 cm,
T10lem & I m%x EEb oo, & TR LT OB 1950 4 LARE OB 156 2 47 (5 1 71X T9119
FHEED 145 cm) ICH 75, FEAKR S UL E T ICB W THEEMR O 5 BB T 500 mm % iz 7=
D3, PEOKPEEILREHE ST, RERA O STHARERIL 2,700 [EMICDIE D, 3EFH - 1T RPFEIL 45
4, FEHE 15,400 B, 2KHEE 7,100 TH 5,

2) ZRKER - BROZEMD A

PRI 35U TUTEAR AGE AL E 2> & JE B BCES « 0 & PEER B 220 C 30 m/s EUERIRAMEA Y,
PR & B AL EA D S 1L A RBERFICNT T35 ms b A bD Z LD, T O
TR ) OFRANRRE Lz Z &R M5, AHiL SSE 75 SE 3 X OVABGH#EE ER 1 T SSW & & 5, [F
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Fig. 24 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in the Seto Inland Sea generated by T0418.

FRIZ, RIS 30 m/s 38k (B S) BABIND, T DIENOEZAERTS, Ot & 3G,
T - AR, JEBE S & VEE O M oWk 25~30 m/s ik E 2R o TR Y, AMIES EFY (SSW
~SSE) %R,

RS C I o S & Y 20~25 m/s JEUHIEE, HUERAY 15~20 m/s SIZ A Y, EAiE S FY &
5 %, SR C I B O ROE R PR D 20 m/s 2> B AR 30 m/s B B WIEHM O 25 m/s 12K
& <720, JAANERGRIC SSE~SE, At T S &3, Al AKIE 2 B KBS IERE 25~30 m/s IIZA D,
A AE OALPEMIT 30 m/s 28k 2 5, EAIEKIE TS, #ftKiE T SSE & & 5, #efFt/KIEREBCKR
PRIV BT 20~25 m/s 3k A D, AL ATH T S~SSE, #3# T SSW % 5.2 5, AR5 B RE O fi KRGHE -
JEIE] D 22 W 43 AR VR RHME 25 8 C T9119 BHEDZ L & i ) OFLEREL$ 5,

) mKIKSE - KEDZEFA A

PEEHEIIC F5U TUE 9 m I S 4% KB B L 00 D B PRI IE TN, 10 m i i dak 23 B84 7KGE 3 >
O e R B < AT 5, X S5 SSE TH D, WNHETIE 8 m I @ik 23S Byl > & [F 5
5 ARSI HECY, 7 m SRS %t O (L O R FAAAHEIC -3 <, ML SSE & & 5. 4 m I mEIHIE
L E BB 5 FERE TOIRVER A B, Emb S 2D SEWCET 5, JEPEEE I 3~4 m
EIIZ Y, A S E F IS, GO o & 3G ClE 3 m S S 28 NE FIRNIZIETY, 2~4 m
DWEB DR STV D, HEIEL SSW 205 SW TH D, L EHTHL 3mimknHbh b,
WENIZENZEN SW B L OE 2525, BIME CIXEEIZE FHEEED 8~9 m MOHIRERT2 m A
WL, AL EFICEDS,

FRER YR C I E R OO 1 m A SRR (&1L 5 m) O 2.5~3 mIZEKT 508, K EE
TEH2mlT&E EED, EAIXS 1 SW 237,

HUEBMEEL Tl 8 m I @M AU AGET R DRI B AICET 5, WAIESHV 2 L5, K
BB TIXE O (K B/KE) 235 6 m SR EMAED, 5 m & EARTEEMIZ, 4 m S5 SR
FMIZET 5, 3 mEEHRIIRRE ORI E THEDY, 2 mEERSKRKEOIFIEREZ &, KA
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IRE OO S o SWIZE DD, FREEHECIIGMIENATTLNG 2m & 3 m OFEREHRN T v RITHE
MY, FEMIEIZ4 mERALN5, FIAESE 2.0 & L, LM< S JFmic, mMEH<E Fnic
26T %,

PA IR L7 K 512, T0418 &g DB MHBIZ 35 1T 2 I ) O 22 [ 3 AR 1T eHiE 2 & oD TEALZE L TI119
FRED LD LN D EITW DA, PEEEIR O B%AGED & BT, [EREEHE 2R L0 R T
FHTIZ R HYEECTIE T0418 SRFDI S A LW K&, & Z LSO Tl TI119 S RO &2 T0418
RO EE FED D,

(5)T0514 5 (Fig. 25)

1) B RFMN & HECKiR

FBIEIE 2005 4 AL 17 48) 8 H 29 H 21 B~ U 7 BmiE CRAE, & %2 W H0HIREIC
WNW 5], NW G & 512 NNW FicZE %, 9H 3 H 9Mpcdbf#&21° 40’ , 9 H 5 B 9Wricdbfk
27.9°  (BEREMEMEER) (CR2E L, FOKEL 935 hPa THDH, DWW, JLMFEREIZI> TN
HINZET AT, 9H 6 B 13 RREHAERBR KA FEA4@iE L, 14 Kl & ICRBRFEATICHOR
J£ 960 hPa C L[4, NNE JFalcw@h, TR a2 - CHAMICHIT, NE FrlcdEAR, AN
W VE R IEGT < D S AR AU VR AE [ T 979.1 hPa, S/ T 983.8 hPa, K43 C 974.6 hPa, #24(LI T 982.5
hPa, TBIT973.4 hPa, (L[0T 976.9 hPa, JAJ5C981.8 hPa & 72> T\ 5, HEKFHZIVN, H[E, M
EH G2l & L, BB 72 8% 8 CRMIIC L 28k 858, bR ECRE R CosE K E,
WA NN R COmBIKENRE U, kREERATTEG T 84 cm, #211TI91 cm, 58 T 82 cm,
BT 79 cm, M5 - KBKC 71 em 25tk L7z, SEH - ITHRBAHEIX 29 4, FEHE 7,500 #, =K
BE 21,700 BETH 5,

2) R KEE - BMOZEMF DA

VE LRI CIE 25 m/s JEUSI S B4 /K TE 20> B B Pl 2 8% C R B i Pl £ CHEON S, JA A1 1L SSE~SE
& D, 20 /s SBUXEREETEES, T O JE B RGH 3 L OV TG DR CH , KR
e - IR B 15~20 m/s IC A2, JE A I E B VS C E 7, LoVl C SE~ESE % & %,
FRERYEIE 15~20 m/s SIS A Y, dETEEC 20 m/s 2z 5, JEEIL E~ESE %5 2 %, BERHEHRIT
FOORAKGE 7> B BRI R T80 76 B L 2 B 20 m/s 38039628 0, FL O KE AL PEER C 25 m/s iz 5, Jalf)
I FAFAGERETR O S 7 & REEE#ED SE 7N <, KRIRE R0 & #REE ML FE T 15~20 m/s U2 A
0, JAAIL SSE~SE #5257, KEGEBEETIX 15 ms LA FE2RY, BAbG EFmaes s, #EN
WO R « B A5EE RSB IUNE N~NE FRICHET Lz & IR S D SRR 22 22 /) 0 A &
Y,

) JmKIKE - KEDZEFES A

PEEES CIR B KB R oM THEE T 11 m & RX<, 10 m B &S & H I eI
Do BT TITEEIZIM 20 8m & & D, KENO G EBILEMIZET > TW\W5, A% SSE T
HDH, NETITEZRAKENSIEDD 6 m S @R = H R O BRI, 5 mEERbEO LD
WTFRfHEDOMEIZE EE D, WML SSE 257, 4 m S EMNTENZEIERHT, 3 m
WE D E ORI AE HDHFRETH S, WALE PRI 5 1ZE B i, 7
PR L A IS IE 3 m D I m ST D, WL SW 205 S HINCME <, 7l ClidimiL 2 m
T, ZE#WETComBEECTHS, WIXEFY 2 &5, RO > HE%KEIZBT AN
REVWDIZxE LT, NHET OB @82 HUE ERE WO RREERE OB & D22/ /54 DR T 5

HR R YR C I = VR R B VR R D 1 m 2 DR R AL TE R & 5 VIR B GO 2.5 m 2T T
NW FIIZREL 2D, WANIHLT LH—E LRV, [HEEILVER TS i, S orExtiie
BNEIKTE Sk s b,

117



400x673
Ax=5km

| Hmax—10m

107x147

L Ax=1km

Fig. 25 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in the Seto Inland Sea generated by T0514.

FOAHES I K EORRA THEAIZ I m & REL, 8 mEmmIEARE SR AI, 7 m ¥Rk
PSS PRI O A o 5 7KGE DT < T3 B FLFHKE S B BIREE 2> B 2372 D B TV DI b b 57,
Z 2 TOWEEIERE W, LS 25 SSE 2777, KBRS TIE 12 5k B ALEIZ AT T 4 m %)
ERRANIECY, 3 m EW RN EE L EORICET S L, 2 m SRS KIS OJRWHEZ S 5,
WL S 726 SWICE LT 5, B CITBMEIA TS 2 m OFREMEN T > HRIZ, 3 mEH
BRRNRORIEN Y & b O — 2 RICH T D, EIaiE SE s, JEEMIT S Fmis, FEEMT E
G, 4 m EEBIZA 720, KRIRE, RRE#HO W TN T HALFKEN OB &I~
TEIUT EFEEIZE L TR,

(6)T0416 5 (Fig. 26)

1) & RS & W SOKR

2004 fF (CERL 16 ) 8 H 21 H~— v v VL TH4A, W HH, D\ T WNW~NW Jaic i
7L, 25 H 9WpIEE 207 FHE T 24 HIZHEW THILAUE 910 hPa Z{RFFL7-, BREUZZ D% H NW
FINZHEIT A Reld, WNW Jia, NW Frnb N FHE &0 7en s 8 A 30 H 10 KR LR & IR 4 A B
T Bl L7z, HFORIEIL 950 hPa Th 5, BEUZILN A NNE HFIZH#EIT L TR BEH -0 %
Wi, JEBAEEC I R RBARFARTICE B L, NE J7IC B AYEICH T 72, Wl NI O i (R
B SUE VL IE [ T 969.8 hPa, 1/ T 975.4 hPa, K43 C 965.8 hPa, #41LIC 972.8 hPa, [T 969.5 hPa,
(LIA T 969.5 hPa, JAKS T 972.1 hPa, [l 978.1 hPa, AR T 982.7 hPa, KFX T 988.1 hPa TH Y,
BREEEEIGEWV TR, o, Ko, REOHRZR L TILTS ARV, BEOEEE - @iz fEny,
K E & BICHRADBRE T, SR - B0 - EREZ 7269 & & big, FIIE, L&
SRS, TRREI 7R oW NHED R CIAWEEIHIZ 0, R EE S ENE U, RKEEHE AT
TBIC 117 cm, LT 140 cm, FE T 137 cm, &M T 133 cm, #7T 134 cm, KPR T 132 cm &)
Y REVEE ESTEY, B, F9, @A TERERNS EoRKEICEVEE 2> Tnd, AHE
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Fig. 26 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in the Seto Inland Sea generated by T0416.

IZ LD KETWMFERFICHE SN, EE - ITHAPAE T 174, FEBHEF 120 B, 12KHFIL 45,000
HTH D,

2) XKER - BROZERD A

VE SR C UL S T & RO S B KB AR P, SRS, F M ORI 30 m/s Ak x, BT
W CIRATAIZ 35 m/s & LD, ERIZSE Thbd, £ LT, 30m/sfsa 02 LT 25 m/s JBGHIK
N EAL KBRS, G, JE G & R ORI, VEEEIZ, 20 m/s AN T RG> B JE B
WD RIITHED Do AL SSE~E TH 2725, & EALOJEBGEEhE o# vy, JEBEEEEE ¢
IENW & & 5, 7T 20~25 m/s Ik (B SW), 22 250 - TR E7513 15~20 m/s S (J&lA) SE) 1T A5,

FRE e 1 JRGE 20~30 m/s IS AV, AN SE & & B, AL CEEE A K & VW, BERYE T 30 m/s
JEGHE IR S OO KB PE RIS B AL, —ERC 35 mis iz D, AL SSE TH D, Z DIENRATHIC KK
B & AR 30 m/s SN R & D, KV IR AAUE, 25 m/s SEANRRKE, FREEEER R &
B, KB DOKE 2> TR Y, A KE PO E M vE S, RIBAEEIC 20~25 m/s Bk, =6
[CRBRBBRIZ 15~20 m/s k23 5, BEiZsBteda S HHTH DA, FREMER I C SE J7lh % /R~
R

A mKES - RADEMH

P R IR B4 /K TEER ) D B Pl 5 % T 9 m BBk a3 0, B S 6 m il A
DS RS O [E A /G I ST IE N D, 4 m im0 AR TR IC T 5 & &biT, JEREEE A
B BT, WA E THERED SSE 2> 5 JE B EFEER O B FIANCHER U 5, T3 B0 C ik @ 23 i
DO3mPNLHERImI, FEHTHLEEIT 2m 25 3mIZHERT D, KAk SW Th5, LXK
MEXDY 2SO 2m AR LD, BIFE TIXERZRKED 6~7Tm HHIRFEHO 3~4mIZ/hE<
2%, WML E F VI, T0416 BRFD & D ZEM 5 D /3% — 2 1E TI119 FReDZ i &L FP T 5
D, WEITERAET Im KEL, BT 1 m /I,

R RS C I S R R R S O 1 m 2 DRSO 3 m S TN L, (& LS =
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KoK TIT I OB A 20T T 2.5 m T 5, WK WK TSRS E b3 2%, HiE
W O VG S P RIC 572 5 2.5 m S AR O O i Eik Tk SW A & S, 3 m &I
T0418 S X v H{Al ORI BB L T\ 5,

B C AT KB OB R A 6 10 m B2 K E P HIZE S ANV, 9 m I ek A3 18 s i s 0
(2, 8 mEEIRAK » BKEIZET D, WAL S HThH o, KIS TIXE DS 6 m & MR
HIGACER O AL, 5 m SR EHRNEBEIT<IAY, 4 m SEEERSEICED, BRICIE 3 m S
BRRME N D, KBRS CTIEIE 3 m LA EOWHE A WEPH 2 (50 5, WIEE DO S HhHIERO SW
W2 %, FREESECITEMEAT TS 2 m B L O3 m O ERAFRICHEN U, 4 m 2% m i
D/NELR ORI BB R EELE X O%HRO R ERINRITIEO D, AL SE 225 S HNc <,
BERHHRIZF5 1T 5 T0416 BRFOHE 1L T0418 H e L 0 A AKGE T 1 m, KBKIE & FFEE#ET 0.5 m K&
AN

(NT19313 5 (Fig.27)

1) & B & kiRt

BEUE 1993 4 (CEAL S 4F) 8 A 30 HALME 20° fHTichrE 3 o/ BEAHE CTHAE, WNW
ICHETTL T 31 B2vH 9 H 2 HIZHNT C& % NE Faic#zm L, O FEEH#EA T3 H 16 RFalICHEE
PEFEEIC ERE L7z, EREERFOSREL 930 hPa & B EULIEF IRV 2R > Tz, BEIEZ D%
& NE HIANZH#EIT 26000 T, 3 H 23 IF 30 43t E 0 I B IR I/ e, LA 2 - TR R
fEILAEIC B O ERE, 20 F £ HARMBICHKIT 72, BRI <UL LB BRI 0 WBLIIHILS 00 5 6 ST
T 954.5 hPa, FF1/E T 971.0 hPa, K% T 973.8 hPa, #A1117T 9753 hPa, Jii/& T 980.3 hPa, ZEHT
977.6 hPa, [if[LIC 979.2 hPa, Mil& T 984.3 hPa, /7 C988.9hPa Th L6, HEUT RFEZIEH 125
WA R SERICBEE IS 5 b, WE - FIEHG LA 980 hPa it O FLERHI TR ) & R -
T oo RERRFIIIRIICHE 5 Bk EE - Hab K F I JOFBEUCHE O MRS F 2 LN, WE, PE,
T 7 2 R A: Uiz, B8 - AT AW 13 48 44, FEHHE 1,900 B, 12/KHE5E 10,400 BETH 5.

2) XKER - BROZERD

BIED EFER D NE H~OHELT, b bk, fal, f@ilfhro@m@icfEyy, v Cix NE
FOOROY;, FEMHE TIES T OO, HEHE CIXmENRET 2RO Lo Tnd, T
7205, VEETEECCIT S TR T 00 30 m/s Bl 2 H0IT, SR AGEARTEES, BURRE, F T EEvE
W C 25 m/s 5k, A% KE AL & Es, JE B SE T AR K 0 s, O s L OV
AT 20 mis B & 2o TG, JHTIERGE O S, RO FEE CILRUEIL 20 m/s LR CTh D,
JEVA T B KA S 2 FRONS, 2 2 L0 BRI CIERERTET D IZ N T ANCE S T ENE 225 NE, NNE, N
~EEDD, &2RE LTNE FHOBRAAEET 5,

R YRR C I EGE AR PE S & B O AT 20 m/s L0 K& <, LS OYEE T 20 m/s LR & &
5o BT O TE Y, BN TSW Th o, M T K& < v, BEER Cli
FeFACGEALTESS, KRPRE S - FEES, FREEEEAL BUH A 25 m/s BT, FEIRA A% 20 m/s BRIC A 2, JEA)
WAL KIE TR S 225 SSE, KRS TR S 2 H ALk SSW, K EE#EC SE~S, FIEHET SE
5,

A JKES - RADEMA M

PE AT CIX B AEBE R L 0 5 m S @M AKGE FHEICAE D, 4 m 3@k as & Figikic 4 5,
WL S 725 SSE % & 5, PIETIL NE O ROMREITFE, @ iTFE#EET O 1 m 5 EEs
FORIRERREIZT T4m L EICHEKRT 5, WL 3 m L EORESRTNE % & 5, & Tt
I CTIEEZAKED DARIET 2 SFHD OWIR L N CTHA LI NEF D OWRAFEIT 5133 Th 528,
FEEFIENE &2 & 5 2 b, NIERARIROEENRKEV, R CHR&IZARO 1 m 2> 5 F il
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Fig. 27 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in the Seto Inland Sea generated by T9313.

O 3mIZHINT 5, FWEIIHERO PRI T N~NE, HHITNW %0 ThH 5, mCe=#ci3d e
MITIm, FEAT2m AL D, WANIZENZETNNE BILON 2739, B 52, NE 56 OFRIE DK%
LY, BFFBIRFEOEENREVENEH SIS,

HRERYEER T I 2.5 m i s BRI VE T (R = 5 PE B OIS, B A1 ENE) &V o LI (B A% SW)
IZHABID, RIEIEEEREELERTO E %0 O/, % 1XHE@EiE%ZO SW HoRIC L 5,

HOEREH Tl AL DK E OB R T8 m 2 & ¥, 7 m I EIR AN AKGE B 0O K 57K 0nE Y
W UTICET D, Wi S 2D E 925, KBKE TIX 5 m &AM r BKIED SR AT
ZHY, 4 mFHEESHROIHFMEIC, 3 mFRESHEDBRIET S, BOMIRRRIZIE2 m BB
MNBLOND, O 3/4 < OUHENEFE 3 mll EE LD, Bl S»D SWILEDb D, B CIX
PRI T 20 5 2 m & 3 m O RN IR ICHEA Y, FEAHTIZ 4 mEEEA A LN D, 3 m
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(8)T7010 5 (Fig. 28)
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Fig. 28 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in the Seto Inland Sea generated by T7010.
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FMToH D ENE & & Dk S d, £72, FTH#RE I3z 2 TomBIZ XY, M2 NNE
NH N TEEN4SmIZESERESESERS TV S,

PR Y T I S AL A A S R PEER IS A T SW OB TANCHIN L, WS OB AL 5 m 28z 5,

122



WHEIEINE THD, ZHTHHAA 35 m/s 205 40 m/s (2T 2 NE S5 OFRIEOKEIZ L S, T7010
SR, R P CRLERAY AR E SR A LTz L HER S B,

HERYE CIIAC O KIE D BAMERIR DS AS U, KRB TR » BKIE D N~NW Fhis, EEHET
NESFAYEIBEASIT 20 & SE F IS IRMBIET 5 £ D S % 0 OB IR RE L 7856 O SRR 7238 i D 72
AR S — BRSNS, AFKIE T8 m I EROREEREFICET 2 & &b, 7 m &N
FEAEEED D, RIRETEAND 4 m FREHRDLEDY, 2 m FEREHRIMAHTICET D, BT
B2, BNTOREGEIZHE Y RKE L2, BEHTENZI2m & 3 m O & RR AN PR
O HBERICIEDN Y, /NG SRRV 4 m B BT 2, FEEC BT 2 EIEH 2 REDK
EIZLON, BRRROMEEZ LB, LaL, BEEOEmREE (MRA0MHE) T, O3
RPN SITH LT, &I 3m &0 EVMEE R T, 722 L, SRS O HIZ RS LT 1 km
THHOT, EEPEKFHIOMEISH D DOIFE DR,

5. BE - KEDBEDZEMS M
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HErE P C 30~35 m/s DEPHAZ & 0, FFTC 30 m/s LA T &R,
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Fig. 29 Largest wind speed U’ * in the Seto Inland Sea
during the period of 1961 - 2005.
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Table 4 [IHEHE R BIHER XL 0 1572
R i LR L k3 2 MR AR AT 0D
FER, TR HHBERE 0y, 50 AR
W Usy & & DR U, 50 Z MRNT AT (&
BtoOfEE, GEHIH, @EER K BIRE
BHECN) & & bload, ERHIMIZ 1961~
2005 D 45 FE[R] & LG BHYI o0 2 FEE
hH 2%, BRI 1/7 FANC X 0 #EF
JEGEE & [F] U 10 moE B RGER IZA2H LCT N D,
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U EGE 2SR L 72 B 0 K EEAT o0 ATREME O
(E2, BB RHT 31T 2 f5c U ERE R 0 /K
B 1 ~ 2 Wi & 5 BRI RIEIRR I X 5
EHERI SN D, £7-, 2FEEOHERMA
N5 &, EEHIROMEIC Y, XHER
oy TIEHERAM R L OMEYER 2N & HIT/h &

722, ZHFEEOMEHMIZ SO Tt EAER DR L THRNZ
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Fig. 30 50-year return wind speed Ugy;)’ and percentage
expression of its variation coefficient (standard deviation
U 2155%5) divided by
(U 2155(()15) / U 5(’(}(_85)x 10° in the Seto Inland Sea estimated using
the annual maximum data during the period of 1961 - 2005.

50-year return wind speed)

EERY, —J, MEL

MT B CHMHEMS L OEERZE L BICHEENNR Y KRE <D, ZhuE 1960 FRFTH-0E K E R

(T6118 5 (BF 2 =EFHA),

T6420 7, T6523 %) 1T XK % i EALEA D JEGE DO EEA2 KT,

Table 4 Comparison of 50-year return wind speed Us, and its standard deviation U, estimated from data

samples of annual maximum wind speed based on hindcasts and measurements in the Seto Inland Sea.

location | data | period | Kyrs. | N oy | Ugm/s | U, som/s
cal. | 61-05 45 45 | 0.987 33.6 1.5
Kanda | cal. | 91-05 25 25 0.983 343 2.1
obs. | 91-06 26 25 | 0.980 334 33
cal. | 61-05 45 45 1 0.992 34.6 1.7
Oita cal. | 87-05 19 19 | 0.985 37.9 2.8
obs. | 87-06 20 20 | 0.990 31.7 1.9
cal. | 61-05 45 45 | 0.982 31.1 1.7
Kobe | cal. | 82-05 24 24 1 0.991 25.5 0.8
obs. | 82-05 24 22 | 0.992 26.0 1.4
cal. | 61-05 45 45 | 0.985 43.6 4.1
MT st. | cal. | 79-05 27 27 | 0.987 36.2 3.2
obs. | 79-05 27 27 | 0.993 28.1 1.1
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Fig. 31 Largest wave height H°"* in three areas of the Seto Inland Sea during the period of 1961 - 2005.
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Fig. 32 50-year return wave height Hg}® and percentage expression of its variation coefficient (standard

deviation H 2 divided by 50-year return wave height) (H S/ Haw )>< 10% in three areas of the Seto
Inland Sea estimated using the annual maximum data during the period of 1961 - 2005.

5 b/NEE & FEEOALTRIRCrE A - FAITRE W,

Table 5 (THER B & BLIE EL L 0 572 SRR OB s & BHI R 3 2 IEREEHIRAT I 255 < 50 £EffER
B Hso & & OFEMEIRZE H, 5o Z BRI oy JOBIT R L & IR T, #HEREEHNIHES< 50 4
MR (HERUE) (3 45 4B (1961~2005 ) & BUEEHYIF O 2 B OBEEHZ DWW TH 2 5, 1
FUCIRHER BB R K 0 1572 50 AR E (BUANE) & ZIERFA L, Koy & MT 5 TR
BUAE & HBAIDVMEZ o, L L, XTH TIEHERMESBLE XL 0 2720 RE v, i3 slilg e
HFIC BT 2 EALER OB E ORI L5 LHE S D, £, 2B OGR4 2 HER A

Table 5 Comparison of 50-year return wave height Hs, and its standard deviation Hsy estimated from data

samples of annual maximum wave height based on hindcasts and measurements in the Seto Inland Sea.

location | data | period | Kyrs. | N oy | Hom | H som
cal. | 61-05 45 451 0.994 | 4.67 0.18
Kanda | cal. | 80-05 26 26 | 0.981 | 4.61 0.20
obs. | 80-06 27 27 1 0.968 | 4.04 0.40
cal. | 61-05 45 451 0.997 | 4.17 0.30
Oita cal. | 87-05 19 19 1 0.992 | 4.70 0.52
obs. | 87-06 20 20 | 0.998 | 5.18 0.87
cal. | 61-05 45 451 0.990 | 4.35 0.41
Kobe | cal. | 75-05 31 3110982 | 3.79 0.26
obs. | 75-05 31 29 | 0.987 | 3.83 0.31
cal. | 61-05 45 4510993 | 3.83 0.31
MT st. | cal. | 78-05 28 28 |1 0.985 | 3.14 0.19
obs. | 78-05 28 28 1 0.994 | 341 0.22

126



EHDHE, NETEEEICH E 0 2T, £z, M7 L MT /Tl 45 4EFTERNOHER 2381
EELOHERMEIC AR THRBRRBREICH AL, Ky TidEd 45, EEHAMOMEIZHE S HREHEOB K
%, EHMICREO TR EAER & ZAUSGEWVESHE L2 Z S0k b, ZOBAICIHEERZES
MT 2. —7, ROWTBIT L2HFEOWD 1T EME ORI & EAER OB E T TWRNI &I X
%o ZOFERITERIEOMEIC ) EERZOMDICKBEN D, WITE L, Kok T 2800
FEO L9, FWEEHAR OB TR Le i EAEA W O T D L, BURME (50 iR R)
MRELFHEE A, FFRFCEERZD KRE 2D, 29 LIeBURTHIUE, il CTIXERI O & HIH
B W Tl EAEMTICALE T 2 Rl R KMEFAE T T enEB 2 5,

6. #&

anh
Juj

ARFZECi% SDP JEE R X 0 £572 1961~2005 4E0D 200 7 — A RifE D A b — LR B RS OHERE
BEE 2 E ATSAME & 2 W07 NI 3 M O IR HE R G BES KON LR - I BRI R A VTl |
JEGH - B\ 3 KON OHERDRE B A BERINIC G5 & & b, RERRE RIS T D RoREH -
RIEE DZEM oA, & HIZJRE & & D 45 41 O B KA F KO 50 48 AR B SR 0D 22 [ 534 D
MEEm Lo, BonNMRESE0XIICENIND,

OfiEl = OB I T D9 ER, DRI KON & ISR 2 HER & BIRE I T h 2% 0Tk
HEZLES TR E S, DRI XS RHET 5, 72720, BEEWEE O OHKENIZ & 2 8L H
TSI 2 HREIZORB KR REE 5 2 2RI H 5 DIEEH R,

O ER, 15 EHER & EIRMEE O A SV, Ex O R b — ARFO R - B3 KO
R FNT K LTl T-4% 3 ~ 4 FiSE OB EIE OB E M et I B A2 b o2 L1t k-
TXFF NG, F£7z, filx DR b—ARFORKEFI L OFKRE & O LM b BN & DR L
FoHEREE b LRSS,

@MFEM 72 5 BURFIZ A5 72 B R EGE 35 K OVR K ) D 228143 AR 13 RO R B & 5 BB MG L7z
EERLIORASE S 1R g7 BN

@IS K OB = (B 2 IR B (1961 4R LARE D 45 42H) 36 KO 50 485 P B R 1 7R Vg dek
RAFYEZ LD 23, 2D OWHTIZ 1T 2 H KM I B IZ B L CTHMESR C 45 m/s, PN T 40 m/s, ¢
EZBE LU COMEERC 14~15m, NIERO 5 LR ARIRA AT 29E T om LRI EN D, B H
B ho, APERIRMEIET DN O 9 LI ER 6m LY REVWHRLHHD1ZF 2 ETHARW,

2 EF XM

[1] AHEEBE - KHFFE  KRBICBT 5 BRRRIROBEFE, F 16 B R Ly fESmEE,
pp.75-84, 1969.

(2] [ A A DU [ 5 i R e A P VS 22 VR AR A S5 P - e SRy R o 2 7 4, CD-ROM, 2005.

[3] WO TEME - JEED - Byl — - KRG 5 - /NS « WS N VE SIS BT B i - A
DOWEOHETE, WF L, 49 %, pp.256-260, 2002.

[4] IAIERE - By — - EES - K 7 - #H =2 B L OB BT 5 BRI & o
MAEDHEE, Wi Lram 8, #5514, pp.171-175, 2004.

[5]1 IRATERE « Kig 5 - BphiE— - EES - BEEmE © SDP & B4 W2 NE - PRI 2
45 FEH oM LR T — 2 v FOERKR, BARTSWICE B2 (R LY), VolB2-65, No.l,
pp.186-190, 2009.

127



[6] HIEIEFE « K@ %« Byt — « JIEAES « SDP JBVE BHZ H-S < NTE - NIEOHE LR A O Rk,
LTFEYy—F v (BEREKRT), % 9%, pp.1-13, 2010.

(7] MBS - (LAIEFE « Bl — - KfE 5 07 B2 361 2 BRHERIZ D < MR S O HERE,
TARPAFCE B2 (MEFET%), Vol 66, No. 1, pp. 126-130, 2010.

[8] IWHIERE - HELEDS - Kig 7 - Brhih— - AEPEpLE - SDP B EHZ IV 2NE - WIIZIT 5
WIROEWHER 27 A0, LAPSGwICE B2 (B 17F), Vol66, No.l, pp.151-155,
2010.

[9] Yamaguchi, M. and Y. Hatada : An extremal analysis system and its application to the estimation of
extremes of meteorological and oceanographic elements around the coasts of Japan, Proc. WAVES97,
Vol.2, pp.932-946, 1997.

[10] &M BT : BEAMUET] WEHED ORI —RIR L e~ OFil—, 1 REHEHETT, B
i<, pp.267-326, 1990.

[11] (W) HARKZRWHE @ 1940~1970 BEERIKE 30 248, H ARG G W=, 139p., 1973.

(121 FEEE R - iR R O, KRIEFEE, HAURHR, pp.584-616, 1989.

(B3] AEE & - rH & (%) : RO BRKE, EERRES, 637p., 1999.

128



