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Estimating Extremes of Wave Heights in Tokyo Bay and Ise Bay
Using Wave Hindcast Data for Intense Storms in the 1961-2005 Year Period

RTERE® - IS - K % - By

Masataka YAMAGUCHI*, Yoshio HATADA * *,
Manabu OHFUKU ™ ** and Hirokazu NONAKA ***

Shallow water wave hindcasting for each of around 100 intense storms in the past 45 years from 1961 to
2005 is conducted independently in Tokyo Bay and Ise Bay. Input wind distributions are made by applying a
method developed by Yamaguchi et al.(2009) to the SDP wind data acquired at on-land meteorological stations
around Tokyo Bay and Ise Bay respectively. Comparison between hindcasts and measurements for many cases
of the time-varying wave height and its peak wave height during a storm at several stations shows that the wave
model yields a reasonable estimation in the outer area of each bay and a slight over-estimation in the inner area
of each bay. An analysis of the error indices confirms the above-mentioned tendency. An extreme value analysis
is performed to obtain 50-year return wave height Hs, in both bays. In Tokyo Bay, the Hs, value ranges from 8
m in the open sea-connecting area to 5 m in the entrance area and a 3 m contour line of the wave height covers a
wide area in the inner bay area. In Ise Bay, the Hsy value decreases from 13 m to 6 ~ 7 m in the outer area facing

open sea and a 5 m contour line of the wave height spreads over a wide area in the inner bay area.
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Fig. 2 Anested grid used in wave hindcasting at points along open boundary of Tokyo Bay or Ise Bay by use of

backward ray tracing model.
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Fig. 4 Comparison between hindcast and measurement for time variations of winds and waves at measurement
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Fig. 5 Comparison between hindcast and measurement for time variations of winds and waves at measurement
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ions in Ise Bay(1).
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Fig. b Comparison between hindcast and measurement for time variations of winds and waves at measurement

stations in Ise Bay(2).

50— 05— 8 10
¢ tpy=0.72 £ FPy=0.66 - Tokyo Bay o 1o Bay
s Tokyo Bay s Ise Bay E6- g
o L / o L = I =6
< 3 x - 2 . - %o -
225 g 2L ime o S
S - 3 S - £ ° IE i ."\"..p =0.88 f L AV
. o ¥ H—Y- £ =
ST 8yy=0.95 ST aoy=0.97 S ok ag=1.04| 2[; it Py=0.95
L L - oH~— I ay,=1.09
0 T T T [ O B | 0 T T T [ O B | 0 Lo VA IOHI )
0 25 50 0 25 50 0 2 4 6 8 0 2 4 6 8 10
U10max obs m/s U10max obs m/s Hmaxobs m Hmaxobs m
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Fig. 9 Histograms of 7 error indices for wind speeds and wind directions at sea stations in Tokyo Bay.
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Fig. 10 Histograms of 7 error indices for wind speeds and wind directions at coastal stations in Tokyo Bay.
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Fig. 11 Histograms of 4 error indices for wave heights at measurement stations in Tokyo Bay.
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Fig. 12 Histograms of 7 error indices for wind speeds and wind directions at sea stations in Ise Bay.
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Fig. 13 Histograms of 7 error indices for wind speeds and wind directions at coastal stations in Ise Bay.

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

sea and coastal stations(stns.) in Tokyo Bay and Ise Bay.

py %10 g, x10? G, x10° U, .. x10

m o y m o y |m o y m o /4
Tokyo | sea | 150 | 88| 5| 75| 98| 8| 81| 21| 5| 78| 99| 12| 77
Bay coast | 187 82 9 45 100 9 76 25 5 47 105 12 75
Ilse |sea |154| 81| 10| 46| 99| 8| 8| 23| 5| 70| 103| 13| 73
Bay coast 79 76 12 32 98 11 58 28 8 42 99 13 73

Area stns. N

condition 7(>85) 7(90~110) 7(<25) 7 (85~115)
Area | stns. | N Lo ” 10° Zop X 10° %o 10°
m o y m o /4 m o y

Tokyo | sea 150 | 95 41 76 96 51 91| 21 6| 76
Bay coast | 187 95 4 63 98 5 93 21 5 79
Ise sea 154 98 2 94 99 6 87 21 7 80
Bay coast | 79 | 96 31 80 99 5] 8| 22 6| 71

condition 7 (>95) 7(90~110) y(<25)
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Fig. 14 Histograms of 4 error indices for wave heights at measurement stations in Ise Bay.

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

indices at measurement stations in Tokyo Bay and Ise Bay.

Py X107 ay, x10° &, x10? H,, x10

ma.

Area | N
m|oc |y |m |o|ly|m|oc|ly|m |oly

TokyoBay | 89 | 84 | 10 | 74 | 115 | 15 | 61 | 40 | 11 | 49 | 103 | 14 | 81
Ise Bay 100 | 84 | 12 |76 | 113 | 13 | 66 | 35| 10 | 68 | 108 | 17 | 65
condition 7 (>80) 7(80~120) 7(<40) 7 (80~120)
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JCOVERREE TR mIL 3 m 2 x, JIEOHE & BT T 3.5 m EERA LD, HEEiTE
W TS b, BIANE S & &0, BN T SWICELT D,

e 400x673

9/25,9:00 Ax=5km

9/25,3:00 5—‘—‘

200 400 km

date lat. | Pc | 1o N
mid.t (°) | hPa|km
9/24.15129.5 | 960 | 68
9/24.21132.9 | 960 | 63
9/25. 3136.5 972|115
400 9/25. 9]39.3 | 998 |167

9/24,21:00

of
76626 9/24,15:00

Fig. 15 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in Tokyo Bay induced by Typhoon 6626.

(2)T71920 5 (Fig.16)
1) &R & IR R E. 5. w.

BEUE 1979 £ 10 H6 B N7 v 7 BOBERE L THREICZ2>7=0h, 10 A 12 BIZiEHLERE
870hPa &\ 5 BN ERAROKIEAFLERT HIT ERE L, WS R I 5 NE FHICH#ST, 10 A
19 H AR LR BRI AT Bl U7z, RRERFO LRI 965hPa Thh 5, R, A EUIREHE 70
~90 km D& TA % NE FANZHEWT L, LM EETHICHE EER, 7V a—3 v VI FRICHKRIT =,
ZOfER, BEEZERICE > TRETHERRHEENAL, BBRRETIE, BENE I KEB R
KENB D STz, WA, RARBIRIKETRED 5072 0 BRI TE 976.1 hPa, B{lR T
977.0 hPa & 2272 VARV, RS CTIEBLAIE L5 6 frlcH 7 2 milliw 2 116 cm A FLdk I L7z, AR
K DFE - ATHARE T 115 4, AGE T 543 4, FEIELEIL 1,400 B, ZKHEEIL 56,000 B TH 2,

2) KRR - BMOZEF S

BRI SOV Z NE FIANCHEIT L2 Z &5, HAETIE S F 0 ORENKRE LT, &K

JEGE T 25~30m/s TH Y, BT 27.5 m/s, BN TIEERALTE S & 59T 30 m/s, ALHUEIT 25 m/s 55
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e D, JRMITERT RIS H SSW Th D,

N JKIKSE - KADZEFEAH

WEIXEAEER O R T8 m 2, W AGE CIXALE O EHIRAHL T 4~5 mIZ/hs< 25, B
W CIERRI O 2 YR AT 2 DB RIS /T T 3 m AN AFISIEA Y, BRI O WA S AT C/RAT
B 4mICiET D, TEFEH THLIEEIX2~25m TH D, WHILIBEIT S~SSW, 7N TIX A e
TS B SW FMIS, PERIMEK TS 225 SE FANC < . BEM BRSO VM Z NE S5 AIc#lT Lz
LD S~SW HAIOREOREIZ LY, BEEEASHE L,

1 200 J 400 600

T

7 10/19,21:00

400x673
Ax=5km
S —

200 0 400 km

date | lat. | Pc | Iy
mdt | (°) |hPa|km

/ 10/19,9:00 ° ’
T7920 10/19. 9|33.5 | 965 |156 I

10/19. 3|30.4 | 960 |125

10/19,3:00
/ 10/19.15 | 37.3 | 968 |170

400 10/19.21 | 41.5 | 965 |170

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

maximum wind speed and maximum wave height in Tokyo Bay induced by Typhoon 7920.

(3) 78506 & (Fig.17)

1)ﬁa¢#llit*ﬁﬁiﬁlﬂ[2] [39]1, [41]1, [42]1, [43]

BEIE 198546 H 25 B Ain U ViEEom Al ECTHEBIZZ2 Y N FHICHETLC6 H 20 H 9K
B 15 O P M C NE FaNc#ER A2 %, 7 H 1 B 3 RpEERMIREET AT (B1f) (2 BREL
7oo EEERFOHLREIL 968 hPa Th 5, LREf%, Ki# 80 km & V9 BV T NE J7 A IC B s 7
EiES, WERER TSR T -, BRUE Bl b W 234D, b TRWEBENE
JEZ Ao Tz, BARMUT TIRsRIEIC K 28 E 25 i L 7z, RIS, Sl <UL I Z R AT 970.0 hPa,
FEIE T 969.9 hPa & 2372 VARV, B T, S FHY OEIC X - TS L5 5002 H 7= 5 &iwliE 2=
127 em 284 U7z, BEGEBZICITROVEIREI N BAE L, ZNUBNRKFREEZ L6 LIZOBNRKMNTH
Do REBUHEDFEE - THAREIL 164, AGEIL494, FEEEFIL 00 M TH D,

2) KRR - BMOZEF S

B 7920 5 & FIERIC, BB OPERIZ NE SV EE CBE) Lz 2 &b, A0S Tl S~SW
T DFRESIE LT, e RJEGHRIE 25~35 m/s OFEFHIZH 0, Sl ALvE ~ VRIS = T 25 m/s, W~
RN R T35 mis &, LB SEHRANC AT TREL 2D, RAAIZEINTSW, BN TIEREAT
SSE, HemB bl T SSW 2 &0, 3 HiEReD,

mKES - KADZEMAH

WEIXENER O P RT 8 m, JHEKEALI O & EIFAUE T 4~5m I LT\ 25, IBNORHEIN S
ABRNZ 23T T 3 m O EIBADNAFIIENR Y, NI ~EEOMHE T35 m, JATIC4 mE &5, BN
B O FHER )5 38 L OV P ORI ~ AU T 2~2.5m & 53 5, IBAA OB SSE~SE, &
N OFENE S J5 1) Z 0 BURIMERL CIlE W 5 aNS, PEERES C E Fmic <, B 7920 50 &
THE 8506 5D A L P MR T/ & S BRI CREWZ &0, WEAMAIC b ORHENRBLD
N, BRI 2R KBNS 3.69 m (7 A1 0 5K, AKEREEFEEOME ), KK
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HER W ST 318 m TH D2, BN ENALRLKRE N, 7o, ABEEFFORITEIZH T 5 L O
EN R 2 MR & BLUE O LR - BEAEE S Lo TiThh T D,

1 200 J 400 600 10 J 20 1
1 T ar T 1 1
V4
400x673
= 7/1,9:00 Ax=5km
I
200 0 400 km

date lat. | Pc | 1o
=" 6/30,21:00 md.t (°) |hPa|km
6/30.15|31.0 | 965 |103

o O
78506 o, 630.15:00 6/30.21| 32.5 | 965 | 104
/ 7/ 1. 3350 | 968 |158
400 71.9]383 972|211

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

maximum wind speed and maximum wave height in Tokyo Bay induced by Typhoon 8506.

(4)L9504 (1995 F 4 A 21 BH~24 HOIESIE, Fig. 18)

N IESERFHE

1995 4 H 21 B 5 22 HICT CHARMEZ @IS L, ) &R - BEiE &<t & b Rick->
WERIEDBFIZ Lo THECTEABERKREBEICfES S FHY ORI AT, 23 BITIEH A28 L7z
RREIZ LY SW HmOsEEN B AREHTIRE Lz, Z OMOERKEDFLAEX 985 hPa FRE & 2>
72D ARV,

2) RKRER - BMOZEM DA

IRAUE D B AT S AN AL ES % 88 TILE AR TELE~DOEITICEEYY,  HATE Tid SW 510 O 50 A 25 IR 1%
LCW5, BUHIE 22.5~27.5 m/s DHEIPHICH D, BIRNOBRLEIMNIAT ThEL 2D, BIEITH
R Z 0,

I JKIESE - RADZEMAM

W EIZB A CIEESRMHEDOFM T 45~5m, EEHIPFET25~3m THY, HEY REI R0, I
1% S~SW THh 5, EATIEMEMD 1.5~2m 2> S ALHM D 2.5 m L EIZHET T, NE FHIZKE < 7
%o BHROLFEETHESITIR DRI WA, 3 mITFELARY, FEEEmEa s, EEM<TsSw 25 %
%,

1 200 J 400 600

1 T T
4/23,9:00
400x673
= Ax=5km
I —
200" 4/22,21:00 0 400 km

date | lat. | Pc
md.t | (°) |hPa

\?'15

1.
1

| 4/22. 9132.5 1000 M52 ax=1km
4/22.21|34.5 | 992 29747 .,
4/23. 9]43.0 | 988 { ”/9; 0 10km

400 4/23.21146.0 | 988

Fig. 18 Low depression track diagram supplemented with a list of low parameters and spatial distributions of

maximum wind speed and maximum wave height in Tokyo Bay induced by the low depression L9504.
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(5)T0115 (Fig. 19)
1) & RS & HUORR 1)
BEIE 2001 A CPEk 13 4) 9 H 4 HRSE ORI ETRAE, NNW JiH, N FrlciEg % &
S>7Db, 8 H Ry NEFGEHALRMHEIZELZ, 0 & ZOHFLKIEIL 950 hPa & 2272 0 Ky, 5]
fex, #EEEZ NW G E Y, 10 BRFHEL S N J7m, NE SR T 11 A 9H%E#tﬁff¢' SR

SR TAHTIC B L7, FERFOFLKEIL 970 hPa THh 5, LFE#ZIT NE HFNCEIT 26T, Kk
A C =REicik i 72, BRBRKICEWVWARE B3 HIEBHSE iEr“unf 972.2 hPa, KB

C 973.4 hpa, £ C 971.3 hpa, B T 973.6 hPa, 7J<F"C 9782hPa % L 572 LB LR L ST,
R DRV ZHERF L TN D, BIEHIT & T TR B R & RIRIC K D E S 2, ﬁﬁmi
1911 FLARE OB 56 5212 H 7225 127 em O EilfRZE (T8506 REDE LR L) MG bitic, &
BB B CEBIC L DR EEZ LTS L2 T4910 5 (7 4 BE) ERSEETH 720, Bk
DOFMFIZEZ D EENC LA WEITRNT-E D ETH D, FEHE - ITHAPEIX 84, EEHEIT 130 4,
BARBEIT 750 BTH 5,

2) RKRER - BMOZEMDH

JEGH 1 22.5~30 m/s DFFHIZH VD, BRATCE RIS TR E <, B O R EMI & BN o b HH|
TS, BANTESL TS 205 SW, I THEMAIO W/ HIERILEM TS, BREH TN EFY 2 L& 5,
B R O FURE B L, R REGER O R ME03E L < EbT 5,

NJAKS - KADZEMS

WEITEA IR PRI TomZ LV, 4 mEEER ) O B BIPAT E TIN5, IS /i
5 SW Th D, BN TILE N2 DEROMZAITICHNT T 2.5 mEEEBED, £ O FHloTHERR
FTL5~2m, WEANRETH 1.5~2max &5, WL SaHie LT, £AZEILSW S & SE Jm
2 <,

1 200 J 400 600

T date’ | lat. | Pc | I,
mdt | (%) |hPa|km
9/11. 3134.2 1965 | 95
9/11. 9]135.2 |970 | 88
9/11.15|36.3 | 976 | 87
9/11.2137.8 | 985 |117
9/11,15:00

200 " 9/11,9:00
400)(()?73_.: 3 \9/11300 o115 )
Ax=5km ¥ P i _/; Ax=1km
Y0 400 km \“‘*””’“’w\u %Qr [k 0 10km

400

Fig. 19 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in Tokyo Bay induced by Typhoon 0115.

(6)T0221 & (Fig. 20)
1) & R & Ui U
BRI 2002 4F CERR 14 42) 9 A 27 B A S0 BERGHEHE T4, WNW 51, NW HFiciE A
T29 H 9WEp /&5 H 5 ECHULAUE 940 hPa, 30 H 9B/ B ALvEfE - C 930 hPa &/~ L 7=,
Z D%, BHEUI N HH, NNE HFEICHEIT 2K, 10 A 1 B 20 BRE =5 2 @i, 20 R I5
HifFUTic B Uiz, ERERF o HLRJEIE 960 hPa TH 5, %@”&F‘%ﬁﬂﬁﬁ B % #& TP AT
ZoidiE, ALMEEICH B L CHAMRICH -, BEEREKIL < ORRE BRI 5 REAASINKEILIRE T
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956.7 hPa, f{% C 961.1 hPa, T-% T 963.4 hPa, # 51 T 965.2 hPa, /K7 T 967.1 hPa, /N4 & T 971.2 hPa,
fili5C 972.8 hPa, /\JFC975.5 hPa TH LMD, EEEZ LRV EVHLREZHERFL T D, B8
I RV EE CREN L2 o h, MEEE, Kl EME - TRE2HE RIEERICER
5 9 EDOEERBE OEELET) AL L, FARICHET 2 @RI 72 om (BLRE 155 17 47)
Thv, BEROBIODLYITRE LR, FBE - ATHARAEITS 4, (EEHEFIL 1,070 81, 2KHE
1% 2,000 B TH %,

2) RKRER - BMOZEMDH

JEGEIE 22.5~32.5 m/s L 0, PEEL Y BEFETRE N, BAIXES T SE S, BNTW HRToh
%, BEUTHEAEZ NNE HINCHEIT L2 2 &g, JRIMOZERZEEAE LU,
NJmARIKE - KEDEMSH

BRI CIEBER P RO 6 m M5 EEIPFTT2.5~3m il b, WHIESHD SWE L5, BN
T, EAT2mBTHS, BHELASIMNCT THHEED 2 m S HAED D WITIEHEFD 2.5 m
ANERRRELRHITTE R, LB ST SSW ], B LN O FEMIC ESE~SE Jrm,  Hl
TSW Hmz L v, 90° < £ 25, ZHITEROHFEIZI T 5k O R E KB 5,

1 200 J 400 ‘ 600

400x673
Ax=5km

10/1

I —
200 & 2100 0 400 km

date | lat. | Pc | I | .
10/1 mdt | (°) |hPa|km

" 15:00 10/ 1. 9]29.6 |945 | 48

T0221 ! 10/ 1.1532.9 | 950 | 80

10/7’9'0‘:/ 10/ 1.2135.9 | 965 | 82

10/ 2. 3|40.5 |975 |120

400

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

maximum wind speed and maximum wave height in Tokyo Bay induced by Typhoon 0221.

4.3 FRBIZEITHREZE - KBS

(1)76524 5 (Fig. 21)

).Lxﬂq;:_l-f,rit*&«qkiﬂng], [38], [39], [40], [47], [48]

ABEIL 1965 459 H 8 HZ 7 A BN £ T4, NW HFEICHEIT Lz b, 15 BlAROR
JiitE B HHEFT )51 2 NNE S EICEs U 17 B 21 BRiE = IR K EEAHT GEEER) 12 kkE, 2>\ T
BEPLEICH EMELE, EREFEOHFLREIT 955 hPa &7 ViRV, [RAI, mIEBHKTEIZEE T
963.3 hPa, {Jt EL{{C 959.2 hPa, {542 T 961.9 hPa, {4 C 968.8 hPa, 4 17/ T 970.2 hPa TH 5, & D,
BIEUIHEAA, JEAARZHEET Lz, = OBBEICITIROE IS HEWGRIEN AW TR%ET 5 & &b
2, PUE - T - PRI KRS, FHCTKENREE Lz, ST, BRI\ TEN S
FESAICHTZ D 84 cm D FEIRAZ A U7 hy, SRR OEMIC Y =54 FEICB W TIX 75 em &
BHEDRELI D o7z, FHE -ATHARAFIL 107 4, AEEIT 3304, FEHEE 1,100 B, RAKHEE
252,000 B CH 0, & ATBAKITHE D RAKIFEENZ U,

2) R KRR - BMDZEFE S

JEGEIZIE STl SE HiZ it THER L, FIREG T30 m/s iz 5, SN TIRE 0B R
IONF T30 m/s SEAMEAY Y, 2 Z & IS JE BRI 1A T =3V T 25 mis, GHEAE O AEE T 17.5 m/s 1S
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F RS, BENIES T SE TH L DK LT, ENTIHIZIENW TH Y, JHAE DN T 180°
< B D,

KK - KADZEMEAH

B EZEAACIEBERMO 12 m BB 0O 6 m I TNW FHI/NE L 725, AL S~SSE Th
Be BHIZBW T EORRNA LI, BN TIEE ONMITHER N FD O 3.5 m RIS I8 5,
ZiE, BROLEMEMIZA S ZHENE CIEEEEEEZIC NW HHOMENSEB L, TofEREE LT
P N~NW O NF AR OB IMNED DA S~SSE TIRiET 2 WIROFEEE FF b 5 R % X
B3 2, F£722.5 mEEBOIENORMMES A B, EEIEB RIS Tl mIZEP T 5, Eiids
WO TSE RV, HARESTNAFD 2 E->T90° LLERARD, ZhidsEEEIRTO SE ik
DOFRE & JE i O NW 7 [0 O 58 E O RS 2 K3 %, =35 T, EEiE 1~2m, EiEiEEcw,
KMTETHY, FEBENLREKICERREORENTDONL TS, WThICE X, B CTEEmR?
ARLIZICH 22D LT, ARREOREDOT-OBANTIES 0 KREWIEEE A U TR IRIL R
M ThHs,

1 200 J 400 T 600

400x673
Ax=5km

[
0 400 km

date lat. | Pc | Iy
Y o7 1500 || () [hPalkm

18 9/17. 9]29.8 | 950 |111] .
76524 o ,/9/179,00 9/17.15|32.0 | 955 | 130
/ > 9/17.21|34.4 | 955 | 93
400 9/18. 3|38.4 968 | 93

200

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

maximum wind speed and maximum wave height in Ise Bay induced by Typhoon 6524.

2)187119 & (Fig.22)

1) & R & HuRiR 0

BRI 19874 10 A 11 H7 4 VU OB b ETRA, ¥ELARN AL EL, 16 HIZIENNE 4
MZHE UC 17 B 2R 4 B 30 3 IS iUE <2 B L7z, ERERFO LS ITEH) 980 hPa Th 5,
F 7, KRBT T4 5 R T 991.6 hpa, #:C 989.1 hpa, JEH T 988.9 hPa, JtEIHIT 994.1 hPa, &
AT 996.5 hpa &, BEEENLOREEN TWA 720, HE VKL 2, ARG B, TUEETHE
NE JAIZHEA T HAWIZHR T, BOERRICHE B L CRIFEFEICE L, BRI AR 3412 5 (5
FEE) LR 6118 5 (FH2=TEm) ObO &N ENT 5, AEREHIZITEEIINZ TERE
PEOVHACR BN THA LTz, BROLHMN:FNA - 728 T, S~SE I OEENKRE L,
£ T 81 em(BIMISE 5 26 1), BPIT 53 em (55 26 i) O EiRzANGER SN, FEHIT 94,
BEFIL 1T 4, RAKPEEIL 25,000 B TH 5,

2) RKRER - BMOEMDH

JEGE VTS PN C U ARSO SR T 20~25 m/s 2> B EFPEHIC 35 m/s %, =8 TIL 20~25 m/s # 52 %,
FEEA T HALHM D 20 m/s 2> HEFTERID 27.5 m/s (ST THERT %, EAIZEICSE THY, F5
BOVEREEMEFETE FRzErd,

) mKESE - KADZEHE A
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W XPREATEHEO Tm LB OO SmIT/INEL 25, HEEECS THD, BNTIHED
WAEDD 4 m P EIRA NW H NS AHISEA D 3t ET 5, WAL SE Th 5, R CITE&EIZ 2 m
LLFIZR %, s S iz & v EEHrmic 45° <, B TCEE&EIE 2m AR THY, #Hm
HZEMNC KR E BT 5, KA, WHMTICEIT 2R KRR S 3.94m, FRBHESIL3.75m
ThHHND, HREREPBI G XL OPRE N,

1 200 J 400 600

400x673
Ax=5km

Ll
0 400 km

200

date | lat. | pc | I,
10/17,3:00 mdt | (%) |hPa|km
./10/16'2100 10/16.15]30.8 | 960 | 94| .

78719 o I/10/16,15.'00 10/16.21 | 32.5 | 965 | 114
.-_/ 10/17. 3|34.3 | 975|168
400 , 10/17. 9|36.9 | 986 |222

Fig. 22 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in Ise Bay induced by Typhoon 8719.

(3)T9019 & (Fig. 23)

1) & B & IR 1

1990 4 (CER 24E) 9 H 13 A~ U 7 i CEMHERED b RIS IEE L 2R B EIL, NW Fhic
HEAT LT 17 HAFAT 9 RRICIHEA B ORI CHUL AT 890hPa ICFE LT-, Z Dk 17 Hn b 18 HIZHT
THEAT 7M1 %Z NNE, NE |Z#H2UC 19 H 20 Rl 23 Fnak LR BT IC FUL5E 945hPa C R L 72,
Z D%, NE FHIZH#EIT 2 el T ZER2 b Akl - sk 5 2 8% C = FEric ik 72, B ERREIT <12
N 5 LA O AR BLHNRUE 1 X R B T 962.1 hPa, |8 T 963.7 hPa, T 965.4 hpa, 4 & 2 T 972.5 hPa,
FAZARC 983.2 hPa TH Y, FEEZFHTeH LTI VKV, 2 OFRERHTIZEEIZIN 2 TRKRIZ XL
D FERZEEN T, SR AEIAER T 167 em (B B 407, BRI T6lem (55 18 47), ZEK
TO9lem (B 1040), BETTI0Ocm (BF500) ZidkLTRY, AR TIENR OKRE IITET D,
REOIEHE AT ARAFIL 44 4, (ETHF 1,000 B, RKHEFIL 66,000 B TH 5.

2) RKER - BEmOZEFS A

BEIL ERAMAITE NE FEICEITLTWD Z s, FEEIZH VT S~SE A O A A il L
7o BRI D AT D 32.5 m/s & HULIZ SR PR g Tl U, 540 BU3S L ONE B C 25 m/s 12
725, W TIEHENE O PR LIFE & =3 o PR LAE CEUE 30 mvs BLEE 52 5, BUREYE F AR &
SHNE, A TIX S Jim, AT B R PEIC ESE, JEHMITTC SSE & & 5,

) mKIKSE - KADZEE A

W BT HSFE BOR T 1l m, & 2206 NW HFAISE 0O 7~8 m IZ[ANT T/hE < 72 b, AL SSW 2
5SZ&EEDH, BRNTITEANS 4 m W &SR NW 7 (%1E SE) (2T TENICHEN Y, FEFIC
T D, 3mEERABANOIRIEREAZE S, A O ERITE S, BRTS FaicE, =
S TIHBEANO3ImOLHEFEERD 1.5m E~E/NEL< D, b SHE SW, WICELT 5,
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400x673
Ax=5km
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200

400
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9/19.15
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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 Ise Bay induced by Typhoon 9019.

(4)79426 5 (Fig. 24)
1) &R & HEsRRY
BEIE 1994 45 (R 6 45) 9 H 19 BIZ Y 7 A O PENE ETHAE%, NNE, NNW, WSW, NNW

CHHBICHEAT HIM AR 22085, 24 H 21 FRZHLAE 925 hPa iICE THREL, a2z o% b H
DUE 925 hPa A HERF L7- F £ NNW H ST 261, AR O R L b2 NW Fm)ic
2z CHEATL, 29 H 19 I 30 sy EFnak LRI A Clrd - bl s 48 - C A AU kT 72, &
JEURR B L2 3T\ b S 0D S AR I AU L I G 960.9 hPa, 43 EC 971.8 hPa, EE4R C 973.2 hPa, B T 978.0
hPa TH 5, EiifFAEII4 R T I152em (@RS EE5407), &SP TT70em (B 1147), B T 104 cm

(5 247), HEPKT 100 cm (640 THY, 2720 K&V, HEILITE TR 7 2 i
EH T BB RO IRNFEPHIZ KN & BRI L 28 EE 726 L, REOREE 1T HAHE X34,
EEREFEIL 200 B, RAKHEE STOMTH 5,

2) KRR - BROZERMD A

GRS O O A Hl & L7z 35 m/s I BB O 25 my/s (2 AT T35, 30 mys ki Ak
AR BRNOILNEHEEZS >, SIS TIXBA DO 30 m/s 2 SHIEHEO 25 m/s 3312101 T E FANC
INEL T2 D, JRIMIEIE AR T SE~SSE & & %,

KRS - RADZEMHD A

WEIIBAEREM TS m IV KEL, BOT6~7T mIZW LD, WHILSHD SSEx LD, BN

11 200 J 400 _ 600
T
9/30,9:00 400x673
= Ax=5km
S E—
200 ; 0 400 km
9292100 | date | lat. | Pc | Fo
] 9291500 | Mt | (°) |hPa|km
» 9/29.15|32.4 | 950 | 85
79426 9/29.2134.2 | 960 |108
9/30. 3|36.8 | 980 |121 L sox77
400 i 930. 9|39.3 | 985 |144 Ax=1km

Fig. 24 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in Ise Bay induced by Typhoon 9426.
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TIHB 26 4 m P ERS NW FRIZIEORTHEREICET S, BETAI2IE 4.5 m EEERSHEBLT 5,
WX SE TH Y, mMIEMITE Sm, JEHMITS FIE <, BNASETIE 3 m Sk I el s
Heo, PR EERT2mEmEAALND, ZHETIIEANO 3 m N OER T Im IR, KA
XS/ SWE LS,

(5)T9807 &5 (Fig.25)

1) & R & SRR 1Y

BEUE 1998 4F (AR 10 4F) 9 A 17 VY U EOVE 5 ECRA%, FEEE % NE FRICHEL,
22 H 13 el AR LIRS AT BRE Lo, 2 ootk, ek - dbpRMF A2 E o T 22 H 18 Rl &
WCE B0, BRI HE B, SFREZE> TRVEECHR T, EERROPLR
JE1X 960 hPa, & JEARFE T < O HARBLIHI UL X Fnak LT 975.5 hPa, %R T 976.8 hpa, Z 4R T 980.0hpa,
FEC 985.1 hPa, 4 /E T 991.1 hPa ZFidk L7z, MR #2134 &2 T 110 ecm (BLHIEE B35 13 /1) &
RYRENVAREEE & HITRE L 72 TIS08 5 Dl A EUZfE D KN & FBUZ KV 2720 OEI T,
RIEBOWELZADED &, FBH - THAHET 18 4, EEWET EHEE (49,000 #) 25
T 50,000 1, {2AKBLEIL 10,600 HIZDIX 5.

2) KRR - BMOZEME S
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Fig. 25 Typhoon track diagram supplemented with a list of typhoon parameters and spatial distributions of

maximum wind speed and maximum wave height in Ise Bay induced by Typhoon 9807.

(6)T9810 5 (Fig. 26)

1) &R & IR R

BEUE 1998 4 CERL 10 4F) 10 A 11 B~ U 7 SO Fifk T4, WNW FHIciEA T 14
Hov Y o Bdbisic B, #1751 % N 2D, DWW TNE FBICAEZ TR EZ@iE, 17 B 16 B 30
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4y GE R VR I WA IR T AT i R L7z, FRJEIL 975 hPa TH D, D%, mmREEHfT, Wil
VLRI AT Bk U, RGBS 2 8 C B AYEIC 7o, B RIS UTV  Hl o Se AL
RUEIELE FN R8T 979.1 hPa, [ (LR (LT 976.6 hPa, J5HUT 978.0hPa TH D5, Fe EEICk T
ZEBRKE S LTER VIR, L L, BEEREE D BB 7244 12 Tld 989.1 hPa, H#:TiX 989.3 hPa
& FREOMIE LY 10 hPa FBREEE VY, Mm@z 1340 2 T 89 em (BUHIEL B85 22 ) AGisk L=,
B, BB, RETII/AI VY, BEIFCIEEE &V D X0 E RIS K0 Y S AL R OTE BN OTE R LIS
EORKMICE Y, WENREICKATL, FE - ATHARAEIL 15 4, EEHEEIL 650 B, RAKPEEI
12,000 R CdH %,

2) RKER - BmOZEF S

JEGHE VBN O H g & FE A D 30 my/s J8 A HRUOISTE B L VESN D 22.5 m/s, ZIETE RO 20 m/s (2 AT T
INEL 2D, BANTIFE SE & 52 D, REBULFEB D)2 ) P65 % NE FIaNZdim L7z DT, Z2H
R =V D /N SNFHESTE T R JRGEE O B\ 7] D ZE I RIZ S £ D D 7e
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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 Ise Bay induced by Typhoon 9810.

(1T0310 5 (Fig.27)

1) & RS & SRR B

BEUE 2003 4 CERE 15 4F) 8 H3 H 7 4 U B ORI L THRAE, NW JSm, NNW JFhiZitk
Bk Lo TT7 BICHBARZEE L, 2O OH.LRENL 945 hPa LRV &2 4 o 72, T D,
BEUIHEIT A N, NE FAICA X T8 A 21 KeftEEa R E P Lk (F.O%HE 950 hPa), 9 H
6 R X L R s AT B L, £ s - Aoke - # by - bRE s &2 T4 R —
VW LT, BREERISEWRRE BB T D RERBIRKUE XZE IR C 950.5 hPa, {5 T 963.4
hPa, AT 967.0 hPa, ##7 T 972.6 hPa, H#S T 976.9 hPa, EBFT 979.2 hpa, &} T 981.5 hPa, 4
T 983.2 hPa, HHT985.1 hPa TH Y, ERERGEVVEZIR- TS, £z, RANEHREIZER
WH-C 81 cm, MEIT69 cm, /MAE T80 cm, M T8I cm, M7 T8 cm, KK T84 cm, &4 HET
65 cm, ZEPKT 67 cm &, IR EVVEEZ L LT-, 2EOEE - T HARHFIL 194, FEHE 610
FR, IRAKHEE 2,400 BLTH 5,
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2) RKER - BMOZERE S

BRGNS O IR A NE J7 I L7z 2 EISfEVy, 395 TIL SE &0 ORDSRGE LTz, HoRJE
BT 27.5 m/s, EOT25 m/s, EBHRT225m/s, R T17.5 mis EIEA DB EIZANT T SE
—NW FEIZA 3%, =8 TiE20~22.5m/s TH O, JLTEHIT 15 m/is &0/ EL< 25, AT
SSE~SE %/~

N JmKES - KADZEME A

BABEEITO m 282 2 &EITE D T5~6 m 2425, BNTIZELO2D 3 m &S NW
FINIER T EE < ICET D, 2 m EEEAEOIZIEEA S5, B TIE&SIE2m XD
NSV, AN E SHET S HAk L D, BNTILSE 2 F L LCREEIT E Fais, LT
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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 Ise Bay induced by Typhoon 0310.

5. KEDBEDZERS M

5.1 HEEIZH T 5 KRS DIBE

() BERKES

1961~2005 4F (45 4E[#]) 94 77— AD A h— LBIlE KL = O
& - m BB 2 B T A 7 BT e U o H O & el D 22 [ 43 A
% Fig.28 12525, HI®IZHT 5 EAIORTIIHIFE (1961
~2005 1F) %, FRIORTFITRKRMEL LT, W& KRR I35
SRR TIE 8 m 2 2723, THEAKEAES O & RS T Tl 4
~5m AT 5, AL S A6 BRITT SW A AT, AT SSE
FHINMEL . BN TIEE O SEBRIZHE T T 3 m &S gL
0, LG RAEEMT T AT 4 m 22T 5, RIS /AT
A 4 m SR B D, WAL S 225 SSW Th 5, 7ufil 3
m P EARO B AN TR & IEEE T 2micE T/hE<
v, FAN 3 m S R OO BRI TR S R > T 2.5 m
ZhHz2 %, WIAEEARES C SE Fic, HMAREE T SW J7H
W<, WIRE R @2 AR L2 A b — 23BN EBNO
3m P EIT T7920 5, & OVERIVEE & HUAEE T T8506 5 T

Fig. 28 Largest wave height HS *
and its wave direction in Tokyo Bay

during the period of 1961 - 2005.
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Fig. 29 IZEEHRIEY & 12, 13 &L LIEBHAID, 45 FEMO o9
AR B R e ERHT 9~ 2 B LR HEAT I & > TR 72 50 44
SR B 00 I 2 R 32 00 % (B /H S — 1)x10° D ZE 53 S
il LCERT, 2210, KLHICBT 5 EOBMIL R YR w-é%‘

(1961~2005 4), FHOBEMOWTIIHHHMR, ( )NOE  ~ L 7,{&0 :
FUXEBHRIE y 2K T, HRZEITIFIEED %BUA 1TED Z 50
EMD, 50 SR B OHEEMI KIE TR IR R O 8 13/ é

S,

Fig.30 % 50 4R @ Hyys & € O LR O %IH
(S, JHEG )X 10> DZER 5y 4 % 7y HELS, 1 50 4FRESR
i Heys OFEERZETH Y, ol IEERZEEZ R, 45 FH O
RIEGEEEHI R 2 R EH T 2> 1572 50 FEffEREE & %
DEBEE D ZEM /3 A 1T TSI

Fig. 29 Effect of data censoring ratio

v on the estimate of 50-year return

61-05

wave height H, > in Tokyo Bay.

NBPNC 52T, S0 el 11——20 4 40 41 20 J 40
ELBABRIT S m 2L Y, | Heoy M | (Hess/He

WSO IE ST 6 m A% B,
Wk C o EEwEe 20 &
4~5 m I CHIRT . N -
IFEMA Sk, JERCET T 3 4ob
m W ESER Y, mRosE | 20
13 & BER O T 4 misk b HE |
T5, £72, 3 mEERO T 50%

20

40
w%

FERICHAT CE®IE 2mi, % ‘

DR THHFITHT T 2.5 miZ

7%, TSEUEEITEASN T 4~9 %, Fig. 30 50-year return wave height Hgy5 and percentage

61-05

BHNTA~6%ThH 1V, sk L expression of its variation coefficient (standard deviation H ;s
BRNOWTITE SW-NE Hajo»  divided by 50-year return wave height) (Hf;‘s})‘()fm /HS"(}(‘;/)SS))XIOZ in
Bl 27 o 7 80 /s Tokyo Bay estimated using the annual maximum data during the
<, WMEETRE U, period of 1961 - 2005.

Fig. 31 13 R R HOL" &
50 FHERBR Hoyyn OTHRIIR & S DEE (H,‘;;OS/H;}(;‘;; - 1.0)0)%1115 ELTRLEbOTHD, EE
Wi (45 4F) &AM (50 4F) BMAEISEWVEEZ b2 &b, MADLEIZARETH S 5, ki
DFEVIIENELTH T 3 %LANIZHIE 2 2%, WA VERIRCVE B oD AL s & B AR C I e R s H ™
D3 50 ERESRIE & Hsg & T 6 %Ll ERE W, ZAUTHIMR RS H, ", 3720 BRI & &
B 5 B3 LA 2 ALE & 0 2372 0 28 LT iz & SR EmR T 5,

Table 3 (FHERIE KIS X OBLIIE RIS P2 000 1372 AR fic I8 v W B 5k 9 2 MBS B AT 1 RS
AHBBEREp, 50 ERERILS Hso & € DIRMERZE Hoso D — R 2 EAT S (ROBHUIM, BRHESC K, il
BN, BEERIREY) & & bICHRUTEE, TIHEBLES, 5 218E, 7205, EeEro 5l
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DWCRT, HERER A F O 7 SR R e
(BRI R v=1) F LU 1961~2005 40D 45 4E[H]
(v=1/3%1) ®2iEY OEEHZOWTITI,
HOATEE (1969~2004 fFDOERID 5 5, 1982 4F

DIRTOE RN L OV 1985 D& EHIAKE R &tz
EDEED IZB W TR RHI FED < 50 FreRIE &

Hsy & FEWE(R 75 H 50 13 3.63+0.29 m, [7] U AR O HER

BRHZ RS < 50 FEfE R A & AR MEIR #2213 3.56 20.25

m Th Y, MEFIXIIHFET D, 45 FROHER G R
T 50 EfE =R m L ARYER 22 1T v =1 126 LT 3.81
+020m, v=1/31Z% L T3.79£020m TH DN 5,

MR IO NI RL, EEFEEST %5,
TEBHIETYH S0 FERFEm & EYERFZITIBIHIE  Fig. 31 Percentage expression of one-subtracted

BHZXF LT 3.05+£0.39 m, #HEHE %*Jr \Z%f LT 3.06  ratio of largest wave height during the period of

0.19m THDIMND, S0 FEMHREEIXITIT 2L, £ 1961-2005 to 50-year return wave height

ﬁﬁ#iﬁﬂ%ﬂ@ﬁA’ﬁ%wiﬁﬁﬁﬂ%%%

FEIZH L THRBEBEOCENELNTVDA, v=1/3
DA OIERERAEN v=1 DEE LY KZ N, 56 2

L& CIXBIAIE BB L OR U O HER G B CIE 50 AR m T N2 223 m & 2.84 m, 45 FERH O

%”%ﬂf3nnMvﬂ)32nnw:m)f%é BORHERIZ 1T 2 B AMEZ1X 1 km TH DH DT,

B 2WRME O N LT L HMUNCEI SN2 LD, HEREEHIBINEE X 0 K& Wi
EOHEEME 52 %,

11 20 J 40
| (HE e/ g;;f, 1)x102%

(F659° JH Y% ~1)x10°  in Tokyo Bay.

max

Table 3 Comparison of 50-year return wave height Hs, and its standard deviation H s, estimated from data

samples of annual maximum wave height based on hindcasts and measurements in Tokyo Bay.

location | data | period | Kyrs. | N 14 P Hsom | Hyom
cal. [61-05 | 45 [15]|1/3]0984 | 3.79 | 0.20
Tokyo | cal. | 61-05 | 45 |45| 1 |0995| 3.81 | 0.20
to-hyo |[cal. | 69-04 | 36 |[36| 1 |0.991 | 356 | 0.25
obs. | 69-04 | 36 |36] 1 |0.99 | 3.63 | 0.29
cal. | 61-05 | 45 [15|1/3]0.995| 3.13 | 0.16
Chiba | cal. | 61-05 | 45 |45| 1 [0.993| 3.05 | 0.10
obs. tower | cal. | 94-03 10 [10| 1 |0.988 | 3.06 | 0.19
obs. | 94-03 10 |10 1 |0.995]| 3.05 | 0.39
cal. 6105 | 45 [15]1/3]0986 | 321 | 0.13
Daini- | cal. | 61-05 | 45 [45| 1 0991 | 322 | 0.17
kaiho | cal. | 88-05 18 [ 18] 1 [0.992| 2.84 | 0.18
obs. | 88-05 18 | 18| 1 |0.985| 223 | 0.13
cal. | 61-05 | 45 [45]|1/3]0.991| 650 | 037
Ashika- | cal. | 61-05 | 45 | 15| 1 [0992 | 6.48 | 0.43
jima cal. | 88-05 18 [ 18| 1 [0.992] 628 | 0.69
obs. | 88-05 18 | 18| 1 0958 | 696 | 0.86
cal. [ 61-05 | 45 [15|1/3]0.991 | 7.28 | 0.40
Hama- | cal. | 61-05 | 45 45| 1 | 0994 | 7.24 | 038
kanaya |cal. | 7490 | 17 |17 | 1 |0.978 | 8.01 | 0.80
obs. | 7490 | 17 |17 1 0989 | 729 | 2.01

ex. 61-05 : 1961-2005
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BANOT 2 71 5 TIRBHAE B L OR U O HER & BHI S < 50 eI 1% 6.96 m & 6.28 m,
A5 FEMOREEE RN RS <EIX 648 m (v=1), 6.50m (v=1/3) THV, HEEEHIES HEEEN
RN EV, L L, HEHERZEIIEBRIE R T 0.86 m, #EFEE (BLHEEHAM) T0.69m &2/ K
XN END, TNEBETDHE, WHEOISITES v, &R TIEBIHIE RS X OF UHIF o He
HERNTEES < SO FEMEREEIL 729 m & 8.01 m, 45 A OHEREEHI LS < fEIX 724 m (v=1), 7.28
m (v=1/3) THD, EHEFETE B CIE 201l m EIEFITREL, HERERTH 0.80m &
DI RENWZ LD, BHLUEE LAEIC X > THERESEOGEENMELS 7o TWnD, Fiz, H#H
ERFCITE R O BN X - THERERZ /NS < 20, R m e EoEEES M L1 5, ek,
MR R OREEMIZ I ETHRIREORBIIAE TRV, £, EEFEESCLKITREILT LY &
L X WA AN

DLl HEREES X OBUIE BHI LS < 50 MR & 1T LB Ml 2 & 22038, AN BN O
FUTNLE S 2 5 2 VR CILRRHER IS B 1 2 ARG E O R E D=8, #HEREEHIES CHEERADR
KEWEEZH 2 HHEICH D,

5.2 RBEICH T 5 EEDIBIE 1
(M) HE&EXES
1961~2005 £ 45 4E[H] 104 77— A DA b —LRIRKE 5
R K 0 AT IR R R B & D 22 [ oy AR A
Fig. 32 1273, HAME AR & IXEA CIEBEEM O 12 m H»
HEOD 6~7 m AT T/hEL< 725, FEmix SSW~S 2
5 SSE FMNZHE TEDL D, BN TIE 5 m O EMHENE N
MEAR~, £ 0 OMENSIEERIC LR > THY, 6 60
m B E IS LT R A IS < RATRICEELT 5, MM
AEHM TR E L4 m, BROLATREEMETImE L2 5, 80
WIE S m @Ko SE 4 P C T E Siflc,  Fig 32 Largest wave height H,,.” and
JEHMT S HcEH <, ZREN T EIXBE AN 4 m its wave direction in Ise Bay during the
OB 2.5 m L FIZmT ThE< 785, ik S2n  period of 1961 - 2005.
W 2D D, WIRRKEEIZEMNIIB W T T7220 5 &

401K

T7920 %, BARNICBWTEANLERS 5 m J#EEK T ,1 20 40 J 60
T7220 5, ALHMA S m S m AR O AL EM & =8 o k< N Sy
- -, (H61—05 /H61—05_1)
1L T6118 5, BV 5 m 25 i o0 B PRI C UL T8719 5 &, $ Qf? 8002750113
20r A

T6126 %5, T6524 %5, ={NEO T T6734 H1Z k> THE
CTW5, B THIVE, 45 4 MR RB @ L EE
DS TIETT220 5 & T7920 5, BN TIET7220 5 & To118  40[
B Lo TIREELTWE LER D, ~r
60

(2)50 FHEEXRKS
Fig. 331X &ERHRIRE A2 v=1/2 & 1/3 & LT=HEIT, 50 4
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Fig. 33 Effect of data censoring ratio v on
the estimate of 50-year return wave height

H$™ inIse Bay.
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M C 2 %LINIZINE 2 2 &2 b, BRI ORI BELRATE TR,

Fig 30 X W RHRINE & v 13 & L TR 50 ERERER HLY & % 0 BBHEK D %IE
(ks HS 5 %107
DZREMBAMERT,
50 AFfE R E TS
SAEHRED 13 m >
S5EAD 6~7 m I
T T 5, 5
WNTIE, 5 miEmEk

jqo 1 20 4|0|f6|0

H 61-05 L n 1 2 (H ?;s_g(i/s) / Hssg(?%)
50(1/3) M q X10°%
20F

401,
P O OIS L O = 8
BROOMEND NW ;
B 5 TH Y, oor \q\“m%
JEPEREIHAT 55 m - 80x77 & ¢ 4
80 Ax=1km {

b b D,
BHOREERAER Fig 34 50-year return wave height Hg %) and percentage expression of its
fUCEEIL 4 m, % yarjation coefficient (standard deviation H s divided by 50-year return wave
WEEMIITImE  pejghy (H a5o3) / H ?g@?f))x 10* in Ise Bay estimated using the annual maximum data
L %o “ITA T Guring the period of 1961 - 2005.
AAD 3~4 m "5
RO 2 m T TS < 7850 BBREIT 2~12 %OFHICH Y, 8 NANDIEE & HIIMI AT
B O PE 3 L O =3 TIE 10 %Ll B & R&E W,

Fig.3b 13 45 4 o 8 fx K& HY" & 50 4§l R I @& Hyysy @ F 2 O % fE
(HSLo JHSYS <1)x10% %, Fig. 36 MBI (55 160) e HOL® & 55 2 s HOLY OAIksE (22

) D%l (HE5 /HE —1)x10° & Z 2NN E L TR %, SRR L 50 4FiR
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Fig. 3b Percentage expression of one-subtracted  Fig. 36 Percentage expression of one-subtracted
ratio of largest wave height during the period of  ratio of largest wave height to second largest wave
1961-2005 to 50-year return wave height  height (H“’OS/H“’OS—l)xlO2 in Ise Bay during

max max2

(HEE JHG ~1)x 107 in Tse Bay, the period of 1961 - 2005.

max
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% < ORI TR R R B 50 ERERE M L 0 9 %Ll ERE W, ERLodEs CIIim Rk (O 1 470)
W MERIR R B RN BT 28 2 (L m I T L2 fEE & D72, fom /A X E s 2
FIK A CREINDMACH 0, WIRRKEEICHT S0 EMBREN LV /NESL 2D, —J, B4
U R e K v L B T S50 AERESRIE A L Y 3~6 %/ SV, TS oM TR R (8 1 47)
Werm & 2 MmO EDN/NS WD, Bl IXR > Te A TR INDMHEMITH Y, 50 FReRE R
IR R @ISV Dy, /&%, LER-T, Fig.35 & Fig. 36 OZE/ /4 OdRIIE & < %F
IET BN, BAOIM, BHDHTIEOF RO X IR G 10D HEEAE 2 EEm L0 7y
REW (BEHERREV) L&ETYH, HIHRKR G 1A K& & S0 FHEREEDEDN 6 %LANIZE &
B0, BEVENLRWGENRD S,

Table 4 |ZBIHEEIs L OHEF RN LD < 50 R R = Hso & DREHER 72 H, 50 DHEEE % U H
A DWTRT, #ERE RN LS <EIFBLAIE BHI & 45 EMOmFIZ W TE 2 %, FEWEDIL
SEICALE S 20U B T, BUATE RS K OMER RN S < S0 MR IT T E43.70m & 3.94m
45 FEROHEFE RN HE S < 50 FEfERIEFE T 424 m (v=1/3), 430m (v=1) THDHIDL, HFEE
IZES ERNBOOKE VY, BRI ORFREIFMEIL 1977~1996 FEFOEEAM D 5 5. 1986 4F 6 A LA
ATCIX 2, THLBET1IRETH Y, RFEEERFICKHZEIHAELH D L, FHIRHER ORFH
R 1 5y, HUIARBEIX 1 km THDZ LA EZBET D &, HREENIIES < MR & OHEEE 8
HEEHZ LA LD LV REVWOIEIHLBE TSNS, BT HIZ, I OREFITE L HI OB G
BENOBHEIER E HREROEGEE L2 Z ERRS TRV L 2RET 5, BRI A2 EES
UL, ZOHEITITRKBRO B E DT ICFERRKEEERHCE N5 DT, 50 FMEE G OHEE
fEIxREL 2D,

Table 4 Comparison of 50-year return wave height Hsy and its standard deviation H s, estimated from data

samples of annual maximum wave height based on hindcasts and measurements in Ise Bay.

location | data period | Kyrs. | N | v Yol Hsom | Hyso m
cal. 61-05 45 15 1/3 | 0989 | 4.24 0.24
cal. 61-05 45 45 | 1 0.993 | 4.30 0.27
cal. 77-96 20 20 | 1 0.981 | 3.94 0.28
obs. 77-96 20 20 |1 0.975 | 3.70 0.64

ex. 61-05 : 1961-2005

Yokkaichi

6. &

p=1111]
ju]

AR THIZMAITOED LD TH D,

DJEGH « A O R RIS R R IZB LT, #EEE & BRI EIC A TELSFET 5,

) m R R Nk U CHERE & B I 2R MIC L < — T 5, A F—ARRKRESICH LTS, 4
PER IR DO RN K & W FUE SO S O BN S CHESE & B X L < e 20, B
PN OBLIRAIH A CHEFE DS BLANE L 0 oo R EWEAIC S 5,

)EBLHIM ST 1T 248 A b — LARFOHEE B - Jal 7 36 L ONE = & B ORRZEFRIE 2 U 3 L OV
BORBIIH SR DOZE T — AT HOWTENENER U CTRTEBEE SIS IniE, Bk - B @B LT
HEEME & B O LW E A FEHHNC R S5, WEIcB L TiE, #ERMEIIE 2 OFRERIZ OV T
PIRNZBIIME L D 10 % ERE WM ZR"d, —F, A P —LRHERKESIZOWTITHRFEE T3 %
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BB T8 %D KX DDOFMICE EF 5,

4)1961~2005 0D 45 FR-ITIBWT, FIUBICRAROMEEZ 726 L £ A b —A01F T7920 5 &
T8506 =, PHEAEIZI W TIZB ST T7220 & T7920 =5, BN T T7220 5 & T6118 5 TH 5,

5)50 4Efle SR i OHEEEIZ K AE T ERHRINR OB/ X0,

6)H B IZ T D 50 AR EITEBA LB DIZHIT TRRK 8m 225 Sm AT 5, BN TIEAW
HPFET3I mAEMZ, RTWIC4 mIZET S, FEEICEN T, EAPLEBRIZHTTI3 mb6
~Tm 2P U 5, BN TIRE 02 5408 & LRI OIS a1 TIRWHEIPH T 5Sm 2 EE b 5,
NHRFIL I L OGHEEIZ 1T 5 45 4R O W B KU i1 50 FFRE=RIE & & Bt ks 3 5728, HifH
BRI DS 50 FREREE LY 6 %Lk ERE WG AAIET 5, £z, (FENEOEH TITERIZ R T
HIF B KU i 23 50 FFERERIE K 0 3 %L F/hE

QYBHEEIB IOz &R UHIM OHERERHI IS < 50 FEMERIE &I B BN OBIHIMS CI13E 0
(BT 28 2R RO TURIE[A L, B OB AR ClEE OERERZ TR S - ZB#EPHNIC
WE D, GHEBERNOBLRIM A CITHREERHIESERRE DO E 5 2 HHAICH 5,
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