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Re-Evaluating Extremes of Typhoon-Generated Wave Heights
in the East China Sea(Supplement)
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Masataka YAMAGUCHI ™, Hirokazu NONAKA** and Yoshio HATADA * **

Nonaka et al.(2013) re-evaluated extremes of (significant) wave height such as historical maximum wave height over
the past 65 years and 100-year return wave height based on the hindcasting of typhoon- and low pressure-generated
waves in the East China Sea connected to the Pacific Ocean. However, typhoon T1102 in 2011 was overlooked in the
candidates of the intense typhoons in cases where the wave hindcasting was to be made, in spite of the fact that T1102
might have brought about the highest waves in some areas of the East China Sea. This study shows that T1102 gave rise
to a 1.5 m or less increase of the historical maximum wave height and 0.5 m or less increase of the 100-year return wave
height in a strip of sea area from southwest of Okinawa Island to Ishigaki Island which are closely situated to the typhoon
track. Also, it indicates that the effect of either wave model difference such as YH3 and SWAN or input winds difference
such as typhoon model winds and analysis-prediction combined-winds on T1102-generated maximum wave height
distribution is not so significant, in cases where the wave height difference is less than 2 m at most. In addition, the
possibility of new occurrences of the historical maximum wave height in the East China Sea associated with the most

recent typhoon T1408 is preliminarily investigated based on similar wave hindcasting.
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Fig. 3 Spatial distribution of T1102-generated maximum (significant) wave height on hindcasting area with grid
distance of any of (a) 40 km, (b) 10 km and (¢) 5 km.
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Fig. 4 Contour lines of water depth in the sea areas around Okinawa Islands on 5 km distance grid and locations of 5

measurement stations of coastal waves.
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Fig. 5 Comparison between YH3 model-based hindcasts on 5 km grid and measurements for time variations of

wave heights and wave periods at 5 coastal stations during T1102.
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Fig. 6 Spatial distribution of maximum wave height H;:8-12 over 65 years from 1948 to 2012 (a) and effect of T1102-
generated wave height on the distribution expressed by either (b) difference AH:3-12 or (c)normalized relative
difference AH3-12(40 km grid).
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Fig. 7 Spatial distribution of maximum wave height H, 812 over 65 years from 1948 to 2012 (a) and effect of
T1102-generated wave height on the distribution expressed by either (b) difference AH:3 12 or (c) normalized

relative difference AHXE-12 (10 km grid).
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Fig. 8 Spatial distribution of 100-year return wave height H,q, (a) and effect of T1102-generated wave height
on the distribution of Hjy, expressed by (b)difference AH;y, and (C)normalized relative difference
AH, (40 km grid).
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Fig. 9 Spatial distribution of standard deviation of 100-year return wave height H; o, (@) and effect of T1102-
generated wave height on the distribution of H;,,, expressed by either (b) difference AH, o, 0r (¢) normalized

relative difference AH, o, (40 km grid).
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Fig. 10 Spatial distribution of 100-year return wave height H,, (@) and effect of T1102-generated wave height
on the distribution of H;o, expressed by (b)difference AH;y, and (c)normalized relative difference

AH, (10 km grid).
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Fig. 11 Spatial distribution of standard deviation of 100-year return wave height H,,,, (a) and effect of T1102-
generated wave height on the distribution of H;,,, expressed by (b)difference AH,qo,and () normalized

relative difference AH, 0, (10 km grid).
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Fig. A1 Spatial distribution of T1408-generated maximum wave height on hindcasting area with grid distance of any of
(@) 40 km, (b) 10 km and (c) 5 km.
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Figure A7 Comparison between YH3- or SWAN-based hindcasts on either 11 km grid (YH3) or 0.1° grid(SWAN) and
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the combination of MSM- and GSM-based winds condition is used.
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Figure A9 Comparison between typhoon model-based or MSM.GSM-based wind data and measurements for time

variations of wind speed and wind direction at 5 coastal stations during T1408.
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Figure A10 Time-space variations of T1408-generated wave heights estimated using any of (a) YH3 wave model
under typhoon-model winds, (b) YH3 wave model with MSM-GSM-based winds and (c) SWAN with MSM-GSM-
based winds at (1)July 7, 21:00, (2)July 8, 12:00 and (3)July 9, 0:00 in 2014.
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Figure A11 Spatial distribution of T1408-generated maximum wave height estimated using any of (a) YH3 wave
model with sea wind coefficient of 0.7 in typhoon model winds, (b) YH3 wave model with sea wind coefficient of 0.75
in typhoon model winds, (c) SWAN wave model with Komen formulation and parabolic-type C, formula under
MSM-GSM-based winds condition and (d) SWAN wave model with Westhuysen formulation and parabolic-type C,
formula under MSM-GSM-based winds condition.
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Fig. A12 Spatial distribution of T1408-geneated maximum wave heights estimated using SWAN wave model associated

with ECMWF winds and that of maximum wave heights-generated(quasi-maximum) winds.
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with NCEP winds and that of maximum wave heights-generated(quasi-maximum) winds.
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Fig. B1 Three hourly track and central pressure of T1216
in the East China Sea.
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Fig. B2 Spatial distribution of T1216-generated maximum
wave height on hindcasting area with grid distance of 40
km(after Nonaka et al'l).
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Fig. B7 Spatial distribution of T1216-generated maximum wave height on any of (a) whole area, (b) zoomed area and
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the combination of MSM- and GSM-based winds condition.
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Fig. B8 Spatial distribution of T1216-generated maximum wave height on either (a) zoomed area (3'grid) or (b) focused
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Fig. B9 Location of wind measurement stations set at light houses on islands facing the East China Sea.
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Fig. B10 Comparison between MSM winds data and measurement data for time variations of wind speed and wind

direction at light house.

169



360 50 360
T1216 T1216 T1216 T1216
Y pu=0.974 £5=0.950 .| py=0.882 y=0.967 ]
g apy=1.12 o3 200 a0=0.91 8 g agy=1.30 240 apy=1.01 :
< oy=3.2m/s - 0,=31° § <2 0y=6.6m/s - 0,=22° H
2 > o . 2 . o 1
S . E] S « & El Py
> N < < > on . N .
20 ,O 3 Kunigamisaki Kunigamisaki 20 Y Itesaki 3 Iltesaki
L 120 o8 2. 120 e
o s 10| Swd
MSM-obs. MSM—obs. MSM-obs. MSM-obs.
0!
10 20 30 40 50 0! 10 20 30 40 5 0
Usgaps (m5) Usgops (m/s) 0 120 005" )2 %0

120 . 240 360
Oons(” )

Fig. B11 Scatter plot of MSM winds data and measurement data for hourly wind speed and wind direction at light

house.

FFHIT B TR E A %, MSM B REmHLE TR SKHIST 2 2 &E03bhnd,

Table B1 % MSM JEEEAUSY =10 m/s DR SIZOW T B COFIEE R & MSM RUE KL v k7= 10
m &R ES K OYRIANZ B3 5 RAZEEIE O S — B & H153E 5 (No.1~No.15), Hugigs, Jan - JRGsG
OWEEEE (h m) & & HITH2 5, PREREISHBEREp, MBIV CER A E S BEARO Al Ea, 35
F 2 FVHPEF R TH 0, JHHE - A L CENEIIRTU L0 %35, BB LT,
Z DIFEH MSM JRE S K OB EH 09~ 2 e REGHRUSY,,  UShs, & Wi# DU, /ugks. & 5% 5, it
DX, BIEEIT1/7FANOBEHIZ LY 10 m mERGEU,  IZE# L T\ 5, £7o, Fig B12 13474
Eots (6) Bl7ay b2 %, BEIB L COMNZERIRDp, 23/ SO o 3800 RG2S MSM R X
VBN EED 72O TH Y, ZOBNAMIETIUTHEBITRWICH T2 3Ch D, BT 258
I (AMeDAS M) TiX, W& OMFENFIE BT 52 Lo, @IUZEEFIRZIS 1T 5 BHAIEGE ORI SER

Table B1 Alist of error statistics on winds (light house).

No. light L U 0

house pu | Gou | ou | Upiax | Unie | Usiax/Upiax | Po Qog | Og
1 Irisaki 82 0920|103 12| 180 | 17.8 1.01 0.998 | 1.01 | 10
2 Hirakubosaki 75 10829 | 1.14 ] 22| 180 | 165 1.09 0.996 | 1.06 | 17
3 Ikemashima 34 10797 | 114 | 26| 187 | 16.0 1.17 0.997 | 1.02 | 13
4 Kumeshima 54 | 0917 | 128 | 43| 245 | 220 1.11 0.998 | 1.04 | 17
5 Ikeijima 53 0871|137 69| 329 299 1.10 0.992 | 1.01 | 13
6 Iheyajima 117 1 0858 | 1.21 | 6.6 | 37.8 | 40.1 0.94 0.931 | 1.00 | 26
7 Kunigamisaki | 64 | 0974 | 1.12 | 32| 355 | 33.0 1.07 0.950 | 0.91 | 31
8 Kasarisaki 60 10794 |120| 62| 302 | 268 1.12 0.972 | 1.00 | 11
9 Nakanoshima | 65 | 0.865 | 1.06 | 32| 20.0| 215 0.93 0.959 | 1.20 | 46
10 | Nishinoomote | 15 | 0.865 | 1.26 | 3.6 | 20.0 | 16.0 1.25 0.962 | 1.00 | 8
11 | Kusagakishima | 141 | 0.743 | 146 | 7.6 | 33.0 | 24.0 1.38 0977 | 1.05 | 20
12 | Satamisaki 67 10678 |135| 56| 248 | 175 1.42 0.952 | 098 | 18
13 | Itesaki 84 0882|130 | 66| 268 | 266 1.01 0.967 | 1.01 | 22
14 | Shikisakimisaki | 57 | 0.351 | 1.11 | 54| 194 | 187 1.04 0.970 | 1.01 | 10
15 | Oosezaki 2511 0.729 | 2.63 | 145 | 39.8 | 202 1.97 0.958 | 1.07 | 34

o

. ) ! bs . .
h:m, oy:m/s, Ui, Ul :m/s, adg:
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Fig. B12 Location-separated plot of error statistics on winds (light house).
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BUAEGEDS MSM JEGH (2 T 1/2 FREE L /NS WD T, 2 RS, 1328 L TREWEE & 5,
B EERS &, MSM JEGH & BHEGE O T KU A 5D CRIF T 5 2 & 0K RARIRIC A D &9
W2, WNiREZAE ET 21F 8 MSM JEGEMEEGE 0 REWEHANICH D Z L R3ond, £z, BmiciEL
TI@2 5, OXRWEH, QEEIRCIEL MSM JEH & BHRR OAFIC T o 5720, 2 TR HIRA
FE0g M 46°, 34°B LN 310 L K& <720, [AEROMEM A, FREIITI (gpP3 L V/hEWY) OO, o
THALILDA, &L LTEMSM ERZBHIER & 27 ) LSFETHEER D, ZORMEITRITIC
£ 5 MSM JEEBIOVERGEFRIZ I TUT B OBIIRE B 7T — X AL STV D b LivZe Ve A2 s
T5,

Fig BI3 (X8 > YT T 2 MBI & 5 20 FEETOZEHIZIS 1T 5 AMeDAS SRS O E 473, =
NI B & RIS i U CIRWEEHIC 34 %, Table B2 13 AMeDAS HisIZ 3517 2 R - JRlA)
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Fig. B13 Location of wind measurement stations set at AMeDAS points on islands facing the East China Sea.

BEHI KT DR AR & RSP Z DD/ — 2 52 5, Fig BI4 X5 fREE O (AMeDAS) il
7y aeasd, BENCBE L TE, REERE (pg, age, 0p) 1EWTHLOHIETH MSM JRDKEEE A2
NI LAY 5, BUEICE L CiI@AbE, @ T, @R, O%FF, ORASO 5 R T3 o
KM 27~ H DD, py, Aoy, 0y, UL JUSLS. DWFHORAZEFERE §, MSM A3 72 0 SO E 4§
DI L ERET DN, MO TIXE <iZagy UYL, JUSLS X MSM JR\D 2372 V) O KT 2 R~ied 2,

FI 512, 20 HisH 15 ﬂﬁ,ﬁf“ iéﬁ?E'JJ_LL T MSM U S L0 272 /N SUVMEE B2 D, MSM JEUZ (322
WEERD O JGPTHIE O BRI TE EFN TV RN ENRER EB X v,

I bIT, BINERE 22 L, ﬁvﬂaﬁﬁk&ﬂ@%ﬁ@ﬁsﬁ S DITHR LT, BB %)
RNEW, bbb, KB EITAENT2.70m, FRT347m, Naha T573m (7272L, ©—7
R, 4METS5.03m, (FEETS.00m ThHoH, Fig BIS LR « AHIRSRSNZ T3 2 HERE & BLAE
DI A Rldr e By OOt (7 Fig. BISIZELED 122\ TRd, HERAEFIE MSM+GSM G AakE A A
NEIEET D 0.1 FHETOD SWAN & 11 km #4F#8TOD YH3 (2N T, 3 BFEFRICE S 005 (307 #%
FHETD SWAN [ZHS<, 0.1°B 2T 11 km B TIXHFER (HUR) 1S3 2 HIEMEEN R E T 5
Z DB, SWAN, YH3 OWTFN bl K@ a 522 D%t LT, HEAGER )20 = 0,05 (307)
8D SWAN CTIEEE T 2RI OV, BRI Y — 7 LU CEUINE & L </FET 5,

PIEDREREZF DD E, DEDL Y TH S,

DBEEE T /VEE AEME T 5D YH3 7 MCEED < R DR RIEH g 135 14 m THDOITKEL
T, MSM * GSM Akl E A1t 5 YH3 TldHpmeen % 18 m, SWAN TIZ 17 mUA T THY, HBED
BAIl 3~4 m KEV, ZIULMSM - GSM AAE, & <12 MSM JED EGE ) 5 BE T /L RO BIEZ 6 m/s
PlEEEDLDTEDTHD,
2)ZEMIREIE % 0.1°, 0.05° (3) FL V0.5 L7= 3 BEBED nested grid 2 L 7= MSM + GSM & AJEA )
ST TO SWAN IC L BFBIZE 5T, Hpgum(TEEAEED B2,
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Table B2 A list of error statistics on winds (AMeDAS point on airport).

No. AMeDAS h v o

Pu | Qv | ou | Ubiax | Unlee | Usiax/Usiae | Po Qoo | Og
1 Kyuutou 5510514222 | 10.1 | 227 | 11.0 2.07 0.965 | 1.01 | 10
2 Kitadaitou 2910958 | 1.57 | 63| 223 | 149 1.49 09771099 | 7
3 Ashimine 1010909 | 1.33 | 53| 314 | 240 1.31 0.994 | 1.03 | 15
4 Kerama 5510836 | 211 | 95| 256 | 15.6 1.64 0.995 | 1.02 | 15
5 Kitahara 1410925 | 1.19 | 33| 245 219 1.12 0.997 | 0.98 | 11
6 Aguni 1910850 | 1.93 | 9.0 | 299 | 1438 2.02 0.997 | 0.97 | 13
7 Shitaabaru 2310738 | 1.60 | 54| 175 10.7 1.63 0.997 | 0.98 | 11
8 Tokorono 2310920 | 142 | 45| 180 | 13.1 1.37 0.996 | 1.00 | 13
9 Nakasuji 2010710 | 1.62 | 59| 174 | 11.7 1.49 0.996 | 0.97 | 12
10 | Kagamihara 5310764201 70| 17.1 8.5 2.01 0.998 | 0.98 | 10
11 | Shimoji 1810832 | 1.11 | 19| 17.8 | 16.1 1.11 0997 | 1.01 | 11
12 | Yoronjima 22 10889 | 1.49 | 8.8 | 394 | 345 1.14 0.985 | 0.96 | 17
13 | Okinoerabu 3710901 | 142 | 7.1 | 355 | 250 1.42 0.976 | 0.97 | 16
14 | Amagi 8 |1089% | 1.17 | 38| 300 | 277 1.08 0.988 | 0.97 | 13
15 | Kikaijima 1510928 | 197 | 96| 298| 158 1.89 0.989 | 0.97 | 11
16 | Kasari 1410908 | 1.16 | 34| 27.7| 232 1.19 0989 | 0.99 | 8
17 | Yakushima 44 10665 | 1.12 | 1.7 | 142 | 125 1.14 0.909 | 098 | 9
18 | Nakatane 2410821 | 201 | 74| 189 9.3 2.02 0.964 | 0.96 | 12
19 | Kashiragashima | 87 | 0.932 | 1.98 | 9.9 | 324 | 19.8 1.64 0.991 | 0.97 | 16
20 | Kamioodu 8510865 | 147 | 64| 256 | 177 1.45 0983 | 0.95 | 17

o

. . 1 bs . )
h:m, oy :m/s, U, U, :m/s, agg:

3)MSM * GSM ARESIED b L1 2 IRATERDC, s LT Westhuysen 512 K 205 - JlE% v
% SWAN IZ LAUE, Hppem!E 16m55E 720, FFLO SWAN (C; <2.1x 1073925 Wu DC,;7 & Komen
IZ XD DR - W) OFERED 08m/hE< D,

A)HBHR AR 2 3B\ CEUE O] 213725 72 MSM + GSM ARG T YH3 IC X D H gy 13 166 m % &
D, SWAN IZ L DEICITVMEE 525, ZAUE, SWAN O X 9 ([ZEEEHREF RO O3 EEHEHT 5 &
& B ITHEE OEIUREC I FIMEARRET D Z LIS T 5 B2 b,

5)T1216 FfIZIE, MSM BUTSC 60 O ITHleE 5, AL EHI20NT TET 2476 TOBMR & 2272 v X
SFFETHI LD, ZORBEIIDZRVEWES 25, LL, JUNETETD S ALFEE O G m B A7
T HAETIE MSM R IR Z e 0 EE D DMEAICH D, 72721, KT BRI AT 0O 58
T - RRERFET LT, WERTHD MSM BORE AT UHIAE L7722 S 123 570,
6)T1216 FEZiX, MSM BULHE > HEIH L7- AMeDAS Bl 20 #if (ZZHEICIRE) O H B 4~5 i TL
DR & 5 AT, MoOME TILRKRZ2RHME & 72> TV ET, RSB 28RO A & KRR
725, ZAUEL MSM JEEBHZIXBLIEEEHZ & F 405 RPTHIIE O A3 IR S L TR N Z & IT &
LHEHERIESND,

TR FEOBRIHLSIZI T DR EZ FET 27201218, SIS T CORRIER N SLETH D,
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Fig. B14 Location-separated plot of error statistics on winds (AMeDAS point on airport).
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Fig. B15 Comparison between hindcasts and measurements for time variations of wave height and wave period at

Ioujima station.
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