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Abstract

Wind wave and swell prediction are carried out by using third generation wave models and wind
fields. Although predicted wave heights by SWAN show good agreement with observations, predicted
wave periods are underestimated significantly due to underestimations of wave spectra in the low
frequency range. WW3 predicts wave heights, periods and spectra correctly. The relation between wave
heights, wave periods and wind speeds obtained by WW3 also show good agreement with observations.
The mechanism of decreasing wave periods with increase of wind wave is well explained by the wave
spectra and the combined wind wave and swell model. Several wind fields used as sea surface boundary
conditions for wave simulations are also validated. It is found that predicted extreme wave height and
period by using the wind field obtained from the mesoscale model underestimate tropical cyclone induced
extreme wave height and period and these underestimations are improved by using the wind fields
obtained from the typhoon model and the combined wind field.

F—r
Key Words :

1. [FL®IC

PE BB BRI O EH ) A 5T 5 72 DI &
e JE S O IR A B ONEGHE & OFHBE A SR D 2 L H
2. BARIZET D2EROFEIL, BlgEkTch LK
FHEMTRERSRBVEMES 2L THY, FlAITEAR
EER VIR0, HAHU TR & AR o FBIAY
E OB, ORI TCIE R ARV Y A IC L DR E

— F:RMERE TV, SRUREY, R,

Wave prediction model, Combined wind fields, Wind wave, Swell

3

D BARFHED B O 5T LA G ST 5.

B E S =TT REO—DE LT, Hatlt
ROWIRET VAW RHER D ZE S Hivs. [
5 2 IIPABHEHN T b D ILETE & KRBT, il
I/ SWAN (Simulating WAve Nearshore) 7 i\ /=
WERAHETLZ 0 B O i & R A R L < PR
TXLZEARLE. —F, ARG Y RREES Y 1K
VPRI C SWAN 2 X ZIRHEFL 217\, A7 760 )5 1)
AEMICTRTE RN EZWLMN L. s
X WW3 (WAVE WATCH II1) % FIUV 7= RAETR I L v
AR O FHRE S SGE SN D Z L AR LT3,

* RS TR e R
(T 113-8656 HLUALER SR XA 7-3-1)
E-mail:tanemoto@bridge.t.u-tokyo.ac,jp

*2 B RS R TR R e
(UsRa=AT - 20144 8H 15 H)

-124-

vk ey

PRI TR TV, R TN, kiR
JE ) FE BRI B\ CREMZR IR OB Thiv TR Y,
JEURE OFE R A FeI AR E < L, O
IZBWT IR OERARYZ bARBRIShD Z Ln
WAL VNICX VLN ERTL. DL S RN
GEFE ROBIRET ML 2WRHER TLEZET
HETE 2N OWTIIRGET 2 08135 5.
WIREMEZ TFRT 50 5 —2DOFEL LT, D
BLAMED AT - A IS A HER S 5 A 3edkis
H&H Y, GL (Germanischer Lloyd) M HLFEEHTA KF
A D TCRASATWS., ZOFETHE, Bkt
PAVWSLRTEY, BUEDN 0 (2iudie & pE s
EHIZ0iTes. LinL, KEEHIZRED SR BdH
HUPR T, BRI b —ELL L oE, BE
B SN TWDHT20, AHRIIEIC I D BRHER Tl
R E A N A BN b 5. Z oM A figed
Bzl AlF S ¥ [ 3EEET L Tdh % SMB (Sverdrup
and Munk”, Bretschneider'™'") i & % 30 Mo Tl
REGH LI=ET IV (LR, IRETT V) L L.
JEI 7V CIEEGES T AUE, fAie, a7k
JEHIT E SITHIINT 55, SR ZHALLRGET
WE WD Z LT, A RIRE N & S G TR L,



JEGHEDS & HIZRE < 7D & A REESHOMNT %
EV) BB O 2 B TE 5 Z L 2R LA, £
DA H = ALZDWTIEA S SR TR,

HRIC K DR R A2 RHIE 285510 h, i i
EFRUSHED WA A RER < FHT 20536 5.
AATIIZ < 0BG, BHRKUEIZEE D mnik i) il
WA RETL2ER E 0D, HIRHERET LZITR S
VI ab—Ya O AR RS E LTHWS
ZENZOD, ZOFEIHED P OB X 0 B
{RRIE OB & 2 Nl 2 2 EAREN TS,
-J7, Ouetal™ |1EW CHBRET L OTHlEES % 1
W ERIER AT, Bl e RS —F T 5 2 L &R
L7z, ZOFETHEGHESEOSMUC RS 2 /NG E
lid 2 = ERFEAL AR Y I LV RER TS, fliA
R IR A Y ATV EBRET VORI
JEGHSS 2 R A2 L, SRS oD TIPS O UG AR L7283,
B RRJBGHE 2 TR MERLC X 0, Wil o & e
WO T HEEEE DO FRAEE F2hE L T eu,

Z ZC, AWFETCIEEE & 5 o 2 TS
T OWIRHER FIEICOWTIRRT 5. 2 mTE, F
BifigtT 238 U C, M ROERERET L TH D
SWAN & WW3 O THIRGEE 27T 5 & & iz, AV
A LTI, BEET IV, SRR T LN
IRHE OFRERIT G- 2 D EAR NN T S, 3 TTI,
WEOWPRHE OFE R DA FEW M - AFEE Y & )5
HWOMRERHET 2 & & Hig, RETT /NSO
FERF A BB T 2 A B =X LZOWTH
HINZTH. 4 WTIERIRV I 2 L—Ta ATk B
AR SUEREOD fRfilif iy & M o+l 2475 & &
B2, BEEHET LHI R G & R E o1
252 558 %ETHhT 5.

2. BRHEETIICEZES EEBHOTFA
AEETIIEHIMRNT A8 © T, SWAN & WW3 @ 2 fii
HOWRET VO &, FIRHERE T L OB &
W22 JBUHEE ORI 41T 9 . 2.1 fi Tl 7 /Lo fEE
& AR COFFRGIF A2 AT 5. 2.2 fi CriharEx
JERFIZ 351 S i & R ORERS O Pl 2170, Bl
fEERRGET 5 2 & T, SWAN & WW3 OJRET /L%
P45, 23T, A Y ATS—LETTL, BEET
v, B RRIEGHEY A IR HE R T T L OV BE R SR I
WT Pl S - BHHE SUE R O J IR MR 51 & ek
L, JEGs & il 5.

2.1 FREEEETILOME
AT TIHE = OWRET VE LT, T4

Journal of JWEA, Vol.38, No. 4, 2014

OF N7 b TRRFC X0 BA%E S 7= SWAN Cycle 111
Ver40.91" } 18 NOAA/NCEP (National Oceanic and
Atmospheric Administration / National Center for
Environmental Prediction) {Z J D B% X472 WW3
Ver.3.14' % U 7=

SWAN K O' WW3 DL U3 () TR D

o(c.N
6N+a(f"N)+ (c, )+a(c,,N)+a(cﬂN):§
a

a x oy oc o0

ZZ7T, N, OFEREETHY, MEH o2 F L
HZETZRNAX =AY MLV Ko, OPBFOND (0
FHMERT). o LD ¢ ITHIBRZERG, »), ¢, R ¢
[Z A b V2o, O DI OEITHE TH Y,
(O L N ORFRIZAR®G, ZEMZE (x, y; 0, 0), #iF
WTW5. S, OIFQRTHERENS Y —RIETHY,

(YROLD TR DA i x, Sk 0 oI
R bE 52T,

(1

S§S=8,,+S,+S,+S,+S, +S,, +S, (2)

Sy Sl XFIETUIRIEH, FERIEZH 7206 I ~D
INF—(REELFT. Sy S, 1 TFNFh 4 I, 3
I (M) LIHEND, EOIERIEA BEAER A
EFETFIMELTZHTH D, S Spn Sap 1, THENH
W, MR, PRI L HBURETH .

SWAN & WW3 OF 7 4L bR EICHW SR TN D
% —ATHDET L% Table 1 |27, iiEhlE5 1 &
L CBH3E & 4u7= SWAN (2 S, DIEREE SN TN D
7, BERET L E LTRSSz WW3IZIL S, 1358
STV, ZRUSNOIHAY, Fao—= 7RSS
DEFOFENEIHDLHLOD, 8, & Sy ZRVCHain
EFNUBHNLER TS, FEISEETLO~=aT
NEBIB I, KR TORIRET VOFHEEM:
% Table 2 |23 9. KFEZERD DS 2RV EZTT 57
OIZ, AWFFE TR 1| ORE S E2EF L7
ZATVN, A FEWE I O FRE A F R R A E L7z <
72 D i/ O A fElE 1 & UCHvE L. IRAFHESUE
B ST RO IRIZOWCalgin 2 22 il OV 3 32T

Table 1 Source terms used in wave models.

SWAN WW3
Stin Cavaleri and Malanotte-Rizzoli (1981)
S, Komen et al. (1984) Tolman and Chalikov (1996)
Sy Hasselmann et al. (1985)
Sy Eldeberky and Battjes (1996) None
S Komen et al. (1984) Tolman and Chalikov (1996)
Shor Hasselmann et al. (1973)
San Bettjes and Janssen (1987)
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Table 2 Configurations of wave models

Domainl | Domain2 ] Domain3 Domaind
Spin-up More than 10 days
Horizontal 0.5°%0.5 0.2°%02° 0.05°%0.05° 0.02°%0.02°
resolution (161 X121 grids) (81 X 81 grids) (81 <81 grids) (81 X 81 grids)
Choshi offshore site
. 110°-190°E. 0.0°-60.0°N | 133.0°-149.0°E, 28.0°-44.0°N | 138.5°-142.5°E., 33.5°-37.5°N | 139.7°-141.3°E, 34.7°-36.3°N
Domains
Nakagusuku bay
110°-190°E, 0.0°-60.0°N__ | 120.0°-136.0°E. 18.0°-34.0°N | 125.8°-129.8°E, 24.0°-28.0°N 127.0°-128.6°E, 25.2°-26.8°N
Bathymetry ETOPO2 ETOPOI1
Mesoscale model(see below), typhoon model or combined wind field
Sea surface NCEPNL (1.0
boundary or NNRP (2.5%) WRF (18km) WRF (6km) WRF (2km)
Lateral .
boundary Open Nest down (2-way nestion)
Spectrum 36 directions and 36 frequencies (0.0345~0.97Hz)
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(b) Significant wave period
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Fig. 1 Comparison of observed and simulated wave heights and periods.
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Fig. 2 Comparison of observed and simulated wave spectra.
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Fig. 3 Comparison of observed and simulated wave
heights and periods.
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(a) Significant wave height

10 -
o Observation
8 »  Simulation
1| = = - Wind wave(SMB)
......... S“,e]'
& 6 1| ——Combined model
T4
2 9 0 e g 9 "
0 = ; ; . ;
0 5 10 15 20 25 30
Wind speed (m/s)
2 (b) Significant wave period
- @ Observation
*  Simulation
15 4| === Wind wave(SMB)
......... S“’B“
5 —— Combined model
=10 4 M
- 23
g 8e9ee .
5 - -
. -
0 : ; T :
0 5 10 15 20 25 30
Wind speed (m/s)

Fig. 4 Predicted and observed significant wave heights
and periods of each wind speed bin.
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Table 3 Observed and simulated extreme wave heights
and associated wave periods.

Observation Mesoscale | Typhoon | Combined
i model model wind field
oo 11.3m 7.3m 12.0m 12.4m
45,30 (-35.0%) | (6.7%) (10.5%)
T 14.7s 10.9s 13.6s 13.9s
15,50 (-25.9%) (-7.5%) (-3.0%)
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