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SUMMARY

The wave models for the Yellow, the East (the Sea of
Japan), and the East China Seas have been developed and imple-
mented for their practical uses.

The SMB model was employed to calculate the wave charac-
teristics generated by the steady-wind field which is dominantly
occurred in the Yellow or the East Sea. The major patterns of
the wave distributions in the both seas were presented. In
conjunction with the SMB model, a wave dynamics model has been
developed to calculate 'wave-induced motions such as orbitall
and mass transport velocities, and bottom shear stresses in a
shallow water. The model was then applied to the Yellow Sea.
The result shows that offshore areas extended from the west
coast are persistently subjected to the strong wave action and
bottom shear stresses due to the geometrical orientation in
the prevailing wind directions of the Yellow Sea. The wave
actions in these areas were found to be strong enough to cause
the active shoreline erosion and the sediment transport along

the west coast.



VNumerical wave prediction models, such as DSA-5 and HYPA
model, have been applied to the Far East Asian seas, and they
were tested to analyze their forecasting performances in these
regions under the various marine wind conditions. Their
hindcasted results, compared with the limited observations,
show that the models can be used for an routine operational
use, though they need further calibrations with high quality
field data. The data obtained through long-term observations
are lacking in the seas adjacent to the Korean Peninsula.

Although the wave characteristic changes due to a varying
water depth were obtained from a wave-spectrum transformation
model, further research is needed to predict the wave condi=
tions in the shallow water such as the Yellow sea and coastal

regions of the Korean Peninsula.
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Ak 10 7k ¥eE, A8, S, S RERREES SEY 4 KRS #Hmst
o $ot ol E QlFte, fEvet Figimol A B ELEBe HEY FAEs A
2 geRse] sba gler, i THREH SR, THEES WRHARHE =3 4
& S T gtk Wt B4R ASEES BHR Bt B Bl B B
B SR WA EWREHEA ExE o ok, g BEEHMY &
i, KREEN 5 BREXY KBt EgEd v EESE AYx ok
olel3t EERES Moyl At X@EA feliviel EEEEC 49E BWRE
23 e BEsteYl A& #re il rh

—#eE wE KBS ¢ EES B dx Jod, q2 HEM ER
o BAER BB HEHA KR 2 FolA BHE 1~30secq] WEKE
# ke vhato R RE REMR olv Al gt &l BaHE EHEEA, M E
oA=& REste olA (Fig. 1-Distk REY £E pEERY 29t ol %
T4 o BHER 9 BRiFel 2t shalch

g Bl S WES MRS B EREI Age] mEN B4, KE R BED
¥ Sol wet eEsEtt & g ok #Ee fsd ERAY BRE, kREH o
2} o] B4 P BEL A 9=, o] FY] AUt Wil wat o & ¥
Bt BYE Zte BRI Bado ke —wd REg Y HEN FEA
o] wAERT WK A8 WM Eid et ey, 2 8L BE fithol
= gEs g o, flE Y, bE~FEA sacE AA B EEe i
HE me mrEAd dallA sHE 2] wRERE 2 H9, FHEs arelde it
HEC A8lA 7t 7] sk REHES YebiAl Soh ol o whAVEA R BEES
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el A= kR A4 7P Ad BE Rt Bedoh 3 wsEe K
#3 mERR Bl HiEst 2 BiKe 49T BEe HREH wER
Ul A2 XSHER obF-a o & whA Yech zEd Eigeh Zol vl Kol
F2 Bl Al v WEKHEC A BEEEZ A ke A Y WA, e Hihel w
E WRESF, BABHR 5ol WAkl T pEE vlAA Ao olg 3ol 1 B
e KRl met RS BAg 2 BEL A GRS 9 =He, #pso

F HEAE vt Al K £E REERC] 23" BRE
W B, AR o, =3 BEEBEHRT AT EF FALC RES Ak

F HEE] £E AFL 9o 2o BlHdAT wE#E ERS W
A BPE BERES #itel Hold FgstA o, BlEd A AGRRY &
B BEIH gt X@EEE 2 TRl Hal 4 megs] ZalstHc.  HVEd
A BREE S AAZ vt Agrgd #Astd HEY HEKRE ®RRsH
5, IR BRER ] wlmrh #E EE Hded, EVEAAE HE ¥ GR
o Futs et
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sl BmE REmie) Rt BE

®eE FERRS 2 KR, @R, BEE BEoEH, fhERd 34 % s
#ol #ESol A2 o2 (Fig. 2-1). wehd & FEl A& BE R At
o ®ME Ik 2 HILHMEEMl B wEMK, vEom R BRSO HES HR
o= s et

B1E wEES 9 RERY

2-2-1. ®HB

e ®E, A&, &5 g3la Jeon, Al 2L HKe Adx
Ark A KRel % wUWES T ABEAFESN AZHA, FEE BRE
igeoll ojsl fEYE (R o A= 2 vk o HES 130 &kt o] v}, 2 F 200
mol Wl o) ke HA S # 1L/5(28& M) & AR ste, TiHAEL 1,543 mo]
3, BAKES 4,049 m (43°00'N, 137°39'E)olt},  Hig el kTR
% BAEEC] HAmstL e
e FOE ¢ B2 5 HEL vad Festa EES KE web o2
R T Bol W Bt £2 BELoltt  webA Hie KR ©l
Boiol A B4R R Al A As, KEFEHESY sl A 22 iRe 9




F& FEAG S At AL A Feoh EF Kol Z7] WFel ol i

of FiRE FiREE 23"t

2-1-2. @R

Mise B ~ IIEEWE %Es), BREN ~ERRE Ers E5Y
ot EE, 48 ~KEHE REHES ESdch  Eeel EES 75,000 kib|s,
PEKEL 101 mol 2 BAKES BREHK FAEANA 22Tmojch  szd ¥
setzm WES #Bpel wrh o M-S sl THsld 2 MAS A%
phimeld e BAES 43S 12 FuE wol wx Utk BEmEe 4
Zo] Hol gl ol WEIAY WRS e 43S A WA "ok

2-1-3. @R

Fidg (¥, Yellow Sea) & HEAEZD @4 AR Eelgo gov
 EELES UHPEE AZSE RoZ Bms THH 1y Emils LIt
of AFA AAE oy dud @ BFILH AFEE AAste go2 FE
sha ek FWisE BEE A3 @RL 404,000 kn'o) s 5 KES 4dmo) ot
RAKES 18 BF wEel 103molcth  migs EMl 82,700 kn’ ZFikEL
21 m o] o},

Bene mERe FEES dxdod we a0 HER ojFoy 3w,
EaE-S ol Hebele, EES A2 maEe] sl ®iolnh weld B
A9 BgEES AL kRl AT WA FgnEm Fdde
Kol om, wixrt el wel 7] W ol WER BEE 2 WS pEs

A et
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2-1-4. WXH®

HEHEE hE PRE B HAll AASk glow e Eiest

ot BBl o8 ks T AAE 2 kFY #ENEEEE R

Zol AEFES AA Ml B3, HoRE M BRoZNH BRERAES 7

A Wl Felde] vk XIS @A 752,000 kn'ol 1 FiHKELS 349
molck,  BRRAEL AES LF 2,719 mojo},

o] ¥R KF ol Bl A7l AEA FHA Aol oH A" BAY o

$e 7hg wol WAl ek

528

2-2-1. REmEN & Bk

i 5

WP HRRAA BRIV 52 BEEE FRstc REEES 44
=% 2ok (R&WEAT 1980 ).
A AgZ AP REEBZA KBS 2O Ad ot BRE EEE

1o 120 140
1020
40}
1002
1040
30
S.F.C CHART
1020 1976.12.25.21h
120

Fig. 2-2.  Typical pressixre pattern during
winter season,

o2 BAstm Sevhet HEe A
Aol AR e FEHRERO] o
olw| Saute Lo SYHL
o2 zshe WY LFERE
o] 2o} (Fig.2-2).

A, 4239 AYAA RER
BEH JLAFH BEEC RA B
Z g5 kol o122 S, BTt
B3t shfol A AT (B0 S
Jubel T AEE EHILE



ojth,  olw BE WA BHEEGRC] £, ALHd =& REEES 9utst
o} (Fig.2-3).

A, WHEZol T2E HREo AA S, M EYIE Lo R
AX et LE &R0l o (Fig.2-4).

A, ERE] BTl 33l 37 =& WM BEEdA ®E = #HikZo
2 A&std fevet g ko] L2d do] o} (Fig. 2-5).

AR, HEHE L RZRE @A JtEstY $2ve} K te® AEY o
ojc} (Fig. 2-6).

110 120, 5 130 140 110 120 130 140
g '] \
4o .
40 4d
1024
@ (H 30 1020
S.F.C CHART S.F.C CHART
1978.6.2%5. O9h 1030 1979.1.29.09h
120 120
Fig. 2-3.  Typical pressure pattern during Fig. 2.4, Pressure pattern causing a strong
summer season. wind over the seas near to Korea.
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Fig. 2-5.  Pressure pattern causing a strong Fig. 2-6. Pressure pattern causing a strong
wind over the seas near to Korea. wind over the seas near to Korea.
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2-2-2. #pEAYQ| BIRO| R

Fe el e oA wERR BR B A Q7] Aol & BwiE
ol 4o vl S FEe] BEY T Aot oiub BERAY 2 Erd AA3 8
HET 'Rt AREC A A wiEe e FAs ok & Aok Fig.2-79 uh
FAC S FElvet Weel AR £E BRI RE FHEH o5t R,
BERERT HE SAE BR Aok o B o3ty FEie2 £ A
E gERC] Mg At oo B v WEAS HE/ Eoh KBRS
wige] wet vyl Holsb Ak I R WEMAAAM A HESE w2 vt
T2 EEARSCIH, ool dkHEAR R dtEACI £5E ¥ HlmdAs
EER 2 AtEREC] 7t A6k, ez e @EA R EEA JHEo ok
—H e FERA AT LBERFY uido] A% LASt BEE R HiERM
Bl Ae JE RIS vho] wlwA Al st}
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Fig. 2-7. Standard wind roses for the winds observed at the various coastal weather stations.
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FHIW BRDMA HE

WA 2 REe Bl vidlste] Zobsh woRBEE P kR oS & EE
A2 Bwe Azt A of2cef

REPIEA (1980) 9} AFZA o]l vhehd 7] Ao vl A o] W2 JE8 vgiol 4 2
¥ oAie oh 2o

AFA AFHRES] RBEETANE HEHER Tk kol it A4d &
A v X FEEETH 6.0~6.5m, HieEdel Higiw ol #5.0~5.5
m, 225 FEREGFE 8L H 3.0~4.0m JFole BEED o] A gob
# 3.0~3.5m ARZ Holch IAEHERY REABTIAAE EEs sl
7HE FEob ®K AHEEEE 5.5m Yol o] 2oy, o] il el # 4m,
ZE| 5 B LRl AT 3.0 ~3.5m AER gl A b ok EEiLER
i@ﬁﬁiﬁ?ﬁl Ae AEERZF M 52 B LS AT BRE Add dgss
MiEZ 3.0~3.5m Axolw, chgo] FigEES HEEHAA 2.0~2.5m 7
BHRE 2 ®WEFRlA 1.5~2.0m 52 717 Do},

ERE etet mEAH BEH TEES 54T Al dmelAd 4P Se
#g 3~5m HFroln], FHigel ol AE 2~3mALE HERERS SEBERE
HEch 2~3m F2 PEE Holoh KA HXHE LA HEE e A
+ Mol 7Y w2 EEF D4EH, CH AR BANAL BEEEE 5
~6m Aol olErt. WRCl XS SY Wi 1 Ao A4 Ao
d~5m Axo FHEEHE Bolx Fiol A KBS FRE A2s= 2o n
T EHE Holo
RS A gl

rN
22
2
lo
fru
o

AIRE JESREC o3 WS SAvt Bk o9



o]l B2 Ex, Kol 2-ed o kREEs) vnd Ao BE B0 EE
BoU EN ERERS AL A REEAE Fastw o Tl @S Alde b
Hol ojsia puse]l Badch s 2 EM LBERS Fh A SAR AL
o JEFE~ b F@Eel oA Bas e Wwme St Weh  KER, MEE
9 op EEREERel A9 b 2 wRe A RERC ddAd BasHe, e
2 #EMN ERERES 2F FHAA A Aot dEEel ok






BlE B =9
E1E BEBHR B2 gE

LA 3 B (Wind- generated gravity wave) 849 78S H}HA
3t7] 1% W%+ 194171 tH Helmholtz 7} #2773k Instability Binog A%
5 givh. 2 #%,Kelvin-Helmholtz instability, Jeffreys’ sheltering hypo-
thesis (Lamb 1945 ) & Fiphy o2 MBSy 93t RE/E 2 5 A=A
o BIRIol A= Fstarh 1950 FRel| B4, whaol A #gKE 29 Energy
transfer mechanismol| oj3t A42Hy] RSl ¥l Bl i3 ERm RA
o] mAlgEstd o, R MEH Rl A BERMoR %23 T 3
A &sket zefste, @S BESY| YA e EiEEERC] 3 EBK
(Semi -empirical formula) 2 EHRK GRS TEEXREES BREHNS &
af gaEske] of shych »

BEREBES BRALE 98 SBEs 19405ER £k HRKE f  LEese
93l Sverdrup & Munk 7} Faol W& EEE FEI Zlo] #kelsh 1950
FfRel] 3|4 Bretschneider (1954, 1958 Dol 9|3 sk, WREEEE, R
fi¢] Non-dimensional parameter of 93 Hz%: ( Significant wave
method) o] FERHJE o7|A FHEKe BAE BE#EFdA 4 & fRez
FE MEES 1730 FEshe BRAAY FEHER wHEH, ot e
‘L BlHES BRES FEst EOS S etk BB F vk ¥
REBR S RS AEstd gob.  S-M-B(Svedrup-Munk -Brestschneider)
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e #EH MAE(Steady state) oA EREZ £ ¥ obizt BEE BRROl
st THG) M) Bol EAH s givh @ %ol RES 2ol AR(Wind
field) o] #fbr} &3t BB Wilson (1955, 1965) 0] AHEMES BERER st
PEESE kel AT, o] HEL F2 BELILEN R ER=xz Aok

¥ LIRRE (Sea -state) & —RIGSE ofe] BREY el BB HEXE
(Wave-wave interaction) & JE| B2 HiES S WA =k o)
W LIREES 7MY BfEe] 2 EiEESHAl RESI= HkL Fourier seriesof 9]3

sk

rsl

JiE Spectrum eo|vh. Pierson et al.( 1955 )= KB Spectrum® &
L BE¥IE #EASe], P-N-J ko] 98t Parametric spectral model & BE%
slgich. 1957 48 Gelci %2 ¥R Spectrum & Energy balance &< ®A
3te] AR Spectrumipk (Discrete spectral method) o] o3t HB®H Tk
S ATz HEBR Zdo EfS il o %, DSA-series B
e EEES HEHES P BBk BAR dstd #A s o, 1970
FEREE Tzl A S ko] mEgERel RS Aok

B ¥R A W Phillips,Miles o] B 9 #iREs Mo kK HE

rlo

F-# (Nonlinear wave -wave interaction )o| 23 Energy transfer
mechanismol| tjgt 3 (Phillips 1977 ; Hasselmann 1962 )9 =%
EREES BRBE 3 b BEd w4 BRY ER Adx EFEIERS
FELEERE Y MRS BUEGEEERY #EOE WBEBRKRUL SHNCoE BRI
ok ol2f3t RS vt o® St Inoue (1967), Barnett (1968 ) ,Ewing
(1971 ) % oj2] Aol o8] Spectral Edlpdsge] & #EEE 24 5 ek
1968 ~ 1969 4Eoll 2% EiEs A#iE9] North Sea ¥ HEIfIZES] JONSWAP
(The Joint North Sea Wave Project) oA £, odZ, vdags v 29
of 2} FRZCHERR T B So) HEBHSY Hoh BES BEBRERS EEINNC

v (Hasselmann et al. 1973) o]& +ZEZ 35} Parametric wave model



(Hasselmann et al. 1976 ) o] BH#=%Ucl o] ¢} &7 North Seaof gt
BERBE 224, =3 5Yo] JLEHFEE NORSWAM project o] 4] Hybrid
parametrical wave model (HYPA)o] 5= o} ( Ginther et al. 1979,
1976,1981). =2 4t #%#ES] Fleet Numerical Weather Central® SOWM
‘model (Lazanoff and Stevenson 1975), u|@lgt=9 GONO model ( Janssen
et al.1983), 42 FHEEES MRI model (Uji 1981) %9 o2 ¥oyiE®R®
Edo] BB old ¥ BHRBERZLS HEFERES] sl BB SWAMP
group (1981, 1982) o] HE = gl o},

A BEHN A BERLERA A S KR ik 2 R e 28 £
Btz @8 AE 2 BEe BERES BHey A3 ERBEEA o Bl
BEEZE S LI 2ste], AZkkel 4 S-M-B model,Wilson mo-
del, Spectrum ol 9§ DSA-5 model, HYPA model, &¥gol 412 Spectrum
ol A BWE model T FREEN] =HE KRRIEH Parameter F 7Y F
AE WRHHBED HaA dstaAt el

A

F£28 Bz (Significant Wave Method)

3-2-1. S-M-B &

S-M-B#:& 1940 4Ef¢ Sverdrup, Munk o o]o] Bretschneider (1954,
1958 ) o o) BB Hko2A, BEEH AREE LEBIE EE, KB, KX
PEgE (Fetch length) , IR%EEsf (Duration) 2 # 1o WiEE#Ae] Non-dim-
ensional parameter 5 A}o]9] Graphical relation& #EHste ¥EHEB A

(o]

ERS= Zolrl. Ijima and Tang (1966)-& o] 2|3l Graphical relation &
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S HBERMARE BEAZ 24 BEHES BESH slgdh 2 & Bk
AR BHHEL W2 BB ot WEs o gov, K HEEAN A= Shore
Protection Manual (U.S.Army CERC  1977) o] Jebd BGHAS
G oA
7b. Bl 58
EES Z8E U v EEfAA WERNL b 22 AR 9
A BE= ok

gH

o= 0.283 tanh[00125(—)042] .................. .1
£ =12 tanh {0077 CEE )0 i (3.2)
%t— = K eXD{EA(ln(gz))2 B In (£ )+C]2+Dl (gz)}
........................... (3.3)
K = 6.5882
A = 0.0161
B = 0.3692
C = 2.2024
D = 0.8798
H: % (H 1ve)
T : Bk Ay
g« ENImEE
U E#
F 1 RiXERBE
t o IRERE
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. BERS HE

—fe® EMEOAS BEBLES BEES BES wol WA =n. Bk
(Shallow - water wave) ¥ 3R (L/2)0] A (d) Bch 2 Hlsl MEE
EHA e, Wl WRERe] MEEAN KBS o)A BEEE AT %
BolvA ] BoSh BENES Bt H2 R D BADE %ol  vehire
Eaie] EEEch 4 S HAES HA "ok Bretschneider ( 1954 ) 9
TR Rl A% pehd ol , 28 FEel B TolA BHElAS BEBLEL B
fEuch WES BV R4 o BOSel dehdeh 2eDE Bk BB B
el AgEo] oi$- B Parameter 2 Jehtol, ol & M MHARL &

sy

F
0.0125 (%)M2

%I} = 0.283 tanh [ 0.530 (%‘3)0-75] tanh { |
tanh (0,530 (%2)0-75]
................................. (3.4)
gF
T 0.077 (2= yo.zs
—gr—U= 1.20 tanh (0.833 (—311—13)0-875] tanh { Lt

tanh [0.833 (%—?) 8.7

gH, U2 : &S Non-dimensional parameter

gD/U? . FHKEES] ” "
gF/U% @ mRiXEREES) " ”
gT/U? : IREFE " "

A7}4 D& KRS veble, WXEEE (Fetch length)el el HugKE
(Local depth)& Ei5e glolvh $1o K& HiERe H@s vh7kA R
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o poXpEgES] #Efnol el el SBEAZE #ind-E dehie, =] BEY KR
o) BT wet k&S BHst B TS vebd ek FiEKEe] e Z 58
(gh/U? >3 ), 99 A& HiEdS BAKXI Zokald

3-2-2. Wilson &%

HE o] whE HEE HAste 8, B H#C BB B9 ols AR
Roll A = Wi} BTl wheh B 2 AfS kst BWES) o 2o —%3 A
e HRo 2 e SMBS FIAT WiRS #Ee F#EASL Wilson(1961)
+ BRol BEstHA EfTsle 8RS Bty EEet B #LE Tt K
e BIRSISIEE o] ke —ER Rif Uol 93 WXESE Fol oisle] HH

® Hs 3 Fo# Cseo A3 @gAo® FHES

gHs, /U2 = 0.30 [ 1—{ 1+0°004(gF/U2)Jz‘}—2] ........................ {3.6)
Cs. /U2 =1.37[1—{1+0.008(gF/U2)_§.}"5] ..................... (3.7

Bed Hme WAEE 9o £& h¥iodlM Usl Bl wa} —gEsde BE
sted, R(3.605% (3.7) & WkIEH 2 #oHshd o3 e #EAS %

4 % gek

dgs _ K° “‘F%)z
T = T e (3.8)

1 1 1
K32[K32— (Ks - g[IJ.IZS) 2 ]

5 c
dcs _ 3% K (1)
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oh o Ko kIl @B HEEmeh o] #ine @R uhgel o3t el A9
AFrel REEst . A& vebdeh whebA, BRARE T el ﬂ% BES e
o] Folzckr, & (3.8), (3.9)%F Fimsle] Yt wEdA FREE R B
HE T 4 Aok F, wREHES B —EHE oxek atE VR 2 B
B oRelA EoE, W&, B %ol —esthn REshd, WkERAS LB X%
Befl tiol Aol REH S AERS U G, ;) 25E o3t 7ol vepd 5 gl
£},

Hs ( #i+1., tj4, ) =Hs(x;,t;)+ il'is (xs,85) o Ax -oeee (3.10)
_ dGCs
Cs( %541, tja )—Cs(xi,tj)‘*‘g‘ (Kist;) = Ox oo (3.1D)

oWl Ax = BEEE Cg(=Cs/2)q og et &, CgAx/At <l HiB, At
Wi 5ok Axich o #ETR RSEE AtE HHER (ox;= Cgr At),
Cg >nx/ntQ HBE 025 BHERE (At; = o2 /C) ERT

WRS feEste e oA Rl A KBE + Av 2 @A) HAE EES
T & Fel #etel BT R RRdel =2 Aol #E JehiE ABEE  fF
etk oW mglel & HlAdlAl EFESHE iR el A Al BRoEFH 2
Beglol 4o W, B ¥ EES rEdth ey, Rl ZA EASAY
el A ZA RAEsts HBE WRe #Esty I F X@G.8) &
(3.9)% Cs/U< 1.370]3 gHs/U2<0.3¢l HElelut Razstd, 2 K9
Bl = A 3 HEH, BIER Al Bl v KRS HETH Tl oA
FZ B RHe v Alst BkE WiRS o) ol BiESHH Xstw V&
(Swell)o] st

Wilson #%:-2 HEiAfEe] sl ®MM wkd, TFstxat sk 3 salhel o
o ZEe) AHIEE, B R EAS widl web itwey] el KR



Spectrume] A3 Hite 4 F gk 2 2 gl Ao RERY EH
Spectrumo] Fo{zlchH Wilson Rel 2 V8] -3} Jyimadtd i 5ot o) BtRE FIR

Ste] R Spectrum-g HET F = 9t}

F3E W 29 Ey (Wave Spectral Method)

BRe ¥ e FIAT WEBME Pierson % (1955) 0 93 P-N-]J
model ol 4 B2 HE Kot o] 22 BAS Bl 29 EYERE(Spectral
shape) £ 2 {He] Parameter 2 83 HE3l= Aolth Gelci et al. (1957

)2 Xt BEw Spectral energy balance ffi&el 23 FRE FEHEEH
ke AR o, ole BEREE Eo A48 Yehly] et FAlE— ¥
45 (Frequency-directional components) & %3l HR~%ER ik (Di-
screte spectral method) & {3t ZAo|ch

743 BRIl EBw el HiRAaYERY Brle] jB#-S Spectral energy

transport (or balance) o] ®, o] o3t EE{R=-S }&3} 7o},

F : Z&kjuhy o] x| %E (Two-dimensional energy density)
D I EE (Group velocity)

T : &4 E3 oj={E (Energy source)

<

A7\ AVRAEE Fe LB ©, BEE f,HRN 0, Bt %59 BHE #rs
ok ¢ R-& Wave spectral energy o iy #{L7} Spectral energy 9
kel BE) % R EY ERC o8l tiE= Energy source o iR
+ A& dvepich

—48 —



& HEENA = Gelci et al. o 93 DSA-5 model 3} Gunther et al

(1979a, 1979b, 1981) o] ¢]& HYPA (Hybrid parametrical wave prediction) model
o ol Aol A% E #Ko] W K model %& EEIon ol sl
g s stalst oAl gkt

3-3-1. DSA-5 model

DSA-5 (o}7]4 DSAX: fiES] Densité Spegtro—Angulaire.ﬂ o A FAE
o} 729 ) model & Zahxo] Gelci group o o8 glE=9 o, Fiig French
spectro angular methodo] o3 MERBHIEKZYEH Pzl DSA-series]
Bk rdo|th o] e 19704 LkE T BURKEEA JLRTEFS %L
S BEsts o ERA=ED deh oo A WAL oln mEM % (1981
&) #MHsl ksl YLEBE ArME EAKXERE MRES] SR .

Spectral energy transport equation & 23} Zo] yepdch

%+A.ve=s ................................................... (3.11)

e
<

4.3

= _V"'— Tz (U—2T)3 cos2(@—¢) — T E-e
for T< U/2, |@—¢[ <§ ........................... (3.12)
=e(T,0,r,t) : Energy density
l??l = gT : Group velocity in the direction @

4T



U @ & (knots) T : EBBH
¢ A , 6 : BEETHM

E (Total energy) = [2" [ e dT dO

o] mele] K-S Source Hol HEERI] &7 EiEHK o2 YehiH, LA
o VA figael o) AIE (S T BB (Turbulent eddy viscosity)
o T BAE (So2 s By Acke ol

3-3-2. HYPA model

HYPA (Hybrid Parametrical Wave Prediction) model & ¥ LiRkfEo] o
g A 204} EET ke 2Rp #Eol qlo] North Seac] 4o K
BELE ¥ E@lflEF 3] JONSWAP 1973 Experiment 9 NORSWAM Project
(1977) o] R Biol MEE BEBERHEYolsh  ©] Model & F2 &
o] Rz g kB gAFeta [REHEHS Hasselmann groupe] 234
R mszElol s gtk Baf 49d B9t HYPA model of #3F B2 BZEHRYX
(Hasselmann et al. 1976 ; Ginther et al. 1979a 1979b, 1981 ) Zo]
BER=lo fomF, old w3l FMI AE-S AWMty 2ol o] EAERC 23| A
ot RS EststzAk Shek

HYPA model ¢ EAMRL siadol o<t Mli/EmRe] ¥ HREES BEE
gt Wind - sea model 3 ¥ EEC] A7 oFai Al Mol vk BAMEE Srel ¥ LK
BEE vl & Swell model 2 EfHdrl. o] F Model & X EES Lo} ¥
bR whel MEMTHoR dfEg oA ¥ EIRAERHERE BUE Model 3lrt.

zrlo] EARYE o3 Zo] vehich
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aF =
a9y . = T ceeveeceecesereeeesirinanianenanesenereeenons (3.13)
51 + Vv

T="Tin + Tnt. 4+ Tdis

F=F(f,@,?,t) : Two-dimensional energy density
\Al: Group velocity for (f,0@)
|V| = g/ans
T : Source function
Tin :Mean energy input from the atmosphere
Ta : Energy redistribution between different wave
numbers by nonlinear interaction
Tais : Energy dissipation
2—D energy spectrum F+= FEH 7o H@a 09 HHE o3 ol &
BElch

2 v
E(f)*=Z w29 for—= <@<Z ..,
F(f,@)={ T 5 S0=3 (3.14)
T
: T
0 or I@l > 5
E(Sf) = [F(f,0)dO : 1—D energy spectrum -« (3.15)

7}. Parametrical Wind - Sea model
JONSWAP | HogiERel ofstd, Bl Wind-sea) o] @4 2 AR A
vhhol] o & ol x| Mine} s MY JEEE MHE{EAH (Non-linear wave-

wave interactions)© ZXE Fig.3-13 728 7#oEs ~#d E3prES B 4 9t}
olelgh =¥ EYL 5iHe] Parameter, F fu,a,r, 0,,0, EA VeI 5 9
o B2, Spectral energy balance equation (3.11)-& £49 Parameter

space Z #jEste], thg2} 22 Coupled equation o2 vjepd 4 9ich



fm

Fig. 3-1. Mean JONSWAP spectrum with the
definition of the wind-sea parameters.

i’j = 1 ’2’3)4)5
a1, = fm :Peak frequency
@, = a :Phillips’ constant

as =r :Peak enhancement

factor
(=1 for the P-M
spectrum)
=0
@¢e= 9% peak width
as= 0y Parameter

Dy : Generalized propagation
velocity matrix

S; :The transformed source
term for a;
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o37|4] Dijk. matrix, S; HS 919 58 Parameter & H#E Frd ok (Gu-
o)
AR

nther et @l.19792) $] £< {FMH3I] AY Spectrum-g HfECE 7L F

omn, Wind-sea model o BHEEYE v=/fu u/g) 0.13 (u : gL 10m of A9
R ) o] o},

. Swell model

vhero] k&l (v £0.13, = u < 0.13 8/ fa) Bl = W EEEEE (Wa-
ve phase velocity) 7} BESE u®Bch wlZ274 =o] uvigdo 2 HE oA & Bk F
ook zEER, wEE MY KW HEERI Atmospheric energy input Ab

o]¢] Dynamic balance & #t##& 4 ot z2st wiic FESR  Spectral

Spectral ener-

shape & ##5sl=) ol UL (Swell) 24 BlEA g o

gy transport equation o] 4] Source function T=0 % =3 Characteristic R-
ay Method (NORSWAM 1977) & FEH sk v &l g ®&E T3

t}. Hybrid model

Hybridmodel 2 7}, ¢} v} of & E®l3 Raste HERES BRste de A

B Z Lol 3 @R B 39k okl el, ¥ K4 9 Spectral energy
transfer 7} o] o AL & HERE o] rl. EES 1€ 8] Energy transfer

of dgt Dynamical criteriat:= t}-23} 7o}

[e]

1) < feql sl & EAJkS Spectral energy: &2 A=

—

. 7|4 fc & Cut-off frequency 24 o}l o] EH=m
o},

fcz(i—)"l{ Jo (—2n{ 1-(}%)4}:{7 ........................... (3.17)
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i) £>0.9 fal SRl U Swell o) Energy = A $Hsoz m
fedel o) #, & oA E REFIEZ Peak frequency = ##4L
gv} (Hasselmann 1963).

iii) fw<f<0.9fn9 BiE# $HKo1-E Atmospheric energy input
of a4 v&e] Energy 7} #inE ek o714 A e WL KR
ol YA RoEd —FHT = A#clr, g3 o] Yed F

o+,
fo= — 8 U B
v 27 U cos@ O 2ol W3 HEEK EE

Miles - Phillips o] Hzpd| 2l6le] Energy input source func-

tion & ch&3} 7o] £ 4= 9l (Snyder 1974).

SO, ) = B(O,F) F(O, e, (3.18)
omf (<L 1) 22 i C for 1> f, e (3.19)
B ={ fw Pw v -
0

F(O®,f) : Swell energy density
Pa,sPw P 57|, 9 HE
C 0 0.0

A E7tA HYPA model of ¥ HAAFEO MRER oo firgs] ufAsH
Stk Fig. 3-2 04 3—4%& 5A9 HaAFEa ARHIFHMAA  BUEHEZ
RS YRl Zloleh Fig. 3—2& Rdlol ASdE JukEEFAIAY BRE, Fig.
3— 3L AR Ve KHoR SRS = ¥ LIRES el 2otk
Fig. 3—4 a,b+ & BFEANAY oz 238 E3 579} Frequency bin
of @Az Wave energy o ¥fTHE £4 Xl Zeolth
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Example of wind field input for the HYPA model.

Fig. 3-2.
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DEUTSCHER WETTERDIENST (
83/01/25. 12 GMT +12 WAVE PREDICTION

Y5 SHELL  2,M/155 IN %BIREUIDN
/!0 WINOSER 4.M/10S IN OIRECTION

Fig. 3-3.

Sea-state predicted by HYPA model based on the wind of Fig. 3-2 over the
North Atlantic.
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Distributions of the spectral energy (a)and propagation direction (b) at a specified




BaE EBBEE Bpzd

3-4-1. BEZHES #R

Kol ZEol A MIEE AN W K Site] wheh BAESE K B
CHl: s, B 2 2 EABTE ) < B 98 Wang and Yang (1981 )
o] mzamyel EelS MEHMo R dhe] 2 EXfika} FMRzEH ik (Finite difference
method) & FIMS @iEH BEED S Mzsialch

A 2Hle @EERe AT BRTEoR SEsd Bl BREAAE RERE
AEYS Rulygge & BTEvthlEs KES KES ADADSS BB fF

% 9 JEEEAS SeeliAY RERS TA BEANE B (F, B ETF
1, BE 2 vz )E kTEA ko zd Bl ~HER L BUEREES
g oA BEEE EEAEFS (F7F ) EiERelA Bl B
K, IR R BEE Bl o7 A BABR

3-4-2. IERMW TR

7b. EAEE
Bifgol A9 st EF (2o A ) i At BERAS
ABESS ulEA 7= As gt 43 =
7D Wine] #ElA BiEE MEd e ok AL ARKER g 9%
diAE 2 BRI e FEDS ol EE] BBl o= 9
B% (Transfer) BiRo] gtz BEFLE & RoEeol B WEE
el Mol mIEEshe
WD BEmEe] ERE S8 Aok

rlo

Bt Be &



[TR] Gkl oeeeemeresesresins e s - (3.20)
b ¥l HECL WK 23 Rl w2 ##ks) Ao
[AU] € EU, oreeermeemoeemeresniemientsnensseeaeseeee s anaes (3.21)
QU G| € U woeoereeeeereieemeeesieieeeeeseassesseeeesaenees (3.22)
2b) ool g HelA Rl =& #Lrt glek

0E
5% = () sveerrereeeenenetiieiner e en e r e eei s (3.23)

o] = JiRo] Steady -state ¢-& 9|m gto},

v R ER B i BERR
B9 E3 (Wave - number spectrum) & FEH(—FH@E)=HEFS o
3 722 BfR7E ek (Phillips 1977 )
S(1,0)dn = [k SCE,0)dE Jk=atm weeeeereereeriee (3.24)
A71A S(n,0 )= BAEB2H9EH, S(k,0) v BEAHEH, »2 BEH (=
wHk-U), k& B, 6% Ko HEHE, 223 £ =C(n) & 5Bk Disper
sion relationship)o|c}, EH o AM BRMENAY FR(JUAZ  Fi
E)E wFE 02 R BEH-FR 29 EYJY #d At X oS3

7k,

[k S(k,0)dk ]sz(n)
S(n,0)dn= (S(%,0)dn]----(3.25)

{(# S(%,0)dk Jp=G () o

3t , ke EFEN HFFER (Kinematical conservation equation) &

0k 7

ﬂ + Vv (w-!-k-u) Zm () eeseeeereieeeseriiiiiie i, (3026)
ol v EWINAE (Steady state) 9] JRel HalA= 9k /9t =00 22

\va{ = O ............................................................ (3.27)



ok ol MM, nol FELAAE —EFE dul@ch @ed R (3.25)2
s} 2ol sl KET F ok

v

S(n,@) = (n) Se (n,@) ............... (3.28)

(ko S (2,0)dk Jp=Go(n)

9o & (3.28)0l4 S(k,0)dk:= HfTHMAC] 09 Efr BHEM FLESS
Bl AAE iRz

AE(2;0) = S(E,0) dE everremiemsessnmenssennenccees (3.29)
oln] o] F£& o] &3 & (3.28) &

S(n,0) = ) So (1,0) =+eeeveee (3.30)

(& dEo (230) =G, ()

0.

o2 BPY F gor K(3.30) & ~HEAHIFE HAstE o BES H AR

mRoleh.  webd S(n,0) & Al AL Al BERAEANA So (1,6) 7t
Folzjof stx, k9 dE(k;0)9 FE BLE AA HFEIL

o Ee) RAEA 2 R

MR Ea el EAR(3.30)L B4 ANAE WM, k9 TEHA 5
S Rk o d o5 9% HARE WM BAA (Wave-number con-
ol wEMMES ool dalAE K.

T

servation equation) (3.26) o]t}

29) o2 fEEESA ZHHAL =,

n = (gktanh kh)%—i- uk 5@ + VESING, -ereereeeeeeee (3.32)
[

A7 wsk vE S ro yHEY Koolel, we MEAREE, 223 ne
el EE (BT Al EREO otk



38, FE#HEE (Wave -number vector) & JEEEE ] &S Ztec)
°lF o= Fdshd gt Zrh

dCkws®)  9(ksin®@) .
s = S (3.33)

webA ERle) RSl FoiA™ K (3.32) 9 K (3,33) % o g3ke] KK,
kol ol #THMA, 09 FEIRR] HHE FES & ek

g BRIV A REX
ok e "W dubed ez REKXLS

<l

-‘;_:— + WV c(SV) = Q crereremiiiiiiiiiiiii, (3.34)

o, Fet iR EBE EHo dalAe KX (3.34)) FE ke MHEIEA
o5t ol R 2] BEEZEo] FrrE ook 3tv)l.  Longuet - Higgins and Stewart

(1960, 1961 Dol ostd EHEIRRES HiBR HFERS oS3 2ol

P N ou
(Eut+V) ]+ Sap

ax, T m= Q cereeeerneeereenein, (3.35)

o714 BRFEL ®lA (Tensor) zejz 3HEE WEE 9n|sts Sep = Radi
ation stress o]k o] R (3.35) & EAMBE 7D & ukFHA7 & Rkl 4] o
L 22 AEHERA EESE ouviAld HAsH stgeluix g EdY  #E
+ HET F I IdeF 22 EAK L dErh

% (dE (k) (u+V00s9)]+;9% (dE(R) (v+ Vsin®) )

+ Sxx% + osey ¥ 4 Syyg—; + oSyx 2% —q...... (3.36)

ox ay
o 7] 4]

Sxx = dE(k)[% w52 @ +%(2§— 1)
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Sxy = Syx = dE(k)% sin @ @ . (3.37)

Syy=dE(k)[CX sin2@+%(2§ - 1))

ubebA] el A k3 69 BREHE 28 stFel A B AT &@HE A
(3.36) 0l fRAstH dE (k)9 FmHIA HHE SHEHT & A=t

g A st A BAE FE BEES BE, RE ¥ BEERS 93
A deojdel. ol & BRel ¥ Him ¥ BRI PRE FE B (Monoch-
romatic wave)of tis|Alal Pz gow Spectral dissipationo] gt o
7= A gdsdsh  ole dAAEol el w - EASHY] WEel Eimkid
B BGBECl o137 WEeleh Y BEEER A ZFEIY Y
Hi/> Sy, (n): Hasselmann and Collins (1968) ¢ Collins (1972)o] 23}
e vk glom o)+ fisl fle WiBiut AT + YUt

_Cr gk
Sy (n) =95% aicoshikn Y S(n) <u> -oeeveeeees (3.38)

4714
_ R ___
<u> - [Zs(n) An nz COShzkh ])
Co = WIEE BERAR,

sSw= k" S(n,0)do.

Bgol el =2t T3HoZ BESE T vl o Wl oy Edel EA
t A7k BERHY (Empirical) BifhREe] AA= oy & BllodEe HiR
o] # o13x] (Total wave energy)d| ZAZ F BRK (Divoky et al . 1970)
< o] & HESE FHESCL

(Hs /L5 = 0.12 tanh (Kh)b -eereremremsemsinmseurmsneennns (3.39)

714 BFE b HEREE 2vlsied, FHkE, Hst =9 Exd 28" &
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YA, E9 Hs =2.828VE ¢ A7} Q082 ol & MiBolA Jdzd e
ol AlgHe Foh

oh. BRI
shebes| ER o) Bige] WEE Hk FERASS Rddde] 485e o] TL
27 YaAE heT 2o BREMEC] KESH.
S HRE  AH BB 29ED Sk.6).
PO AT B HE S mgs BRAL o $u mEES  EHE
BRI
MR SRR KEES LUl = SiA Y SKEREC] Bl F
Hol 4 B aleh.

3-4-3. BERT B8R

EeliEmel BRARES HEe] AN E Elwmne JAY EFE (Fig. 3-
5) o el & MTMriohl KD WEES ANAU WREHE A
ok Hk HEXES HRES M (Finite difference form) 2 EBISH
FolR ALEKE TAZ olF FERET BFREIF Soluzrh oW FHEF
B WY, #F 2w ks ks BARE AYSGE ¥ ok HAEA )
A2 7H IR BRA A FoL.



(1,D y onshore a,n

X
NESEN
¥ i-1
Nx
* 1
i+1

i-1 i i+l
0

(1, /V offshore. {a,n

Wave
direction

Fig. 3-5. Description of the local grid for a wave spectral transformation
model.

FE FEEES de 2ok

(1) B X (3.32)3% KEMH FEE@ER (3.33) & KFRlA
EAel vtEA = K, ko KA (Wave angle), 0% FHEdch WH# k=
% (3.32) & Newtonian iterative /S o] &3lo] #HEstz o] e oA
# (3.33) o] g3t Row by row relaxation HEES o] & o] ®& Zo]A
09 2 Kk ol FHEAES B BRI k2 09 gEe] R(3.32
o R(3.33) & HFAEBRE WMANNA BtFHAZ w7z REdeE o= REHEL
o BfFol wHEE wizkx] ASTe

[Xnew — Xodd|
| Xnew |

(2) & BTN sakol x| dER)E ANERS FolA K kst 07



2 BEE KX (3.36) % Zojyzgozn F3v}  FHEHEL Row by row
relaxation method & o]&3}gith
(3) BfEmI o EojA Rt HEAHEXRET Fel A3t BiENL

ZEM (Nu-
merical stability) & Z7] ¢&l4 = Domain of influence #§%4:(e.g. Roa-

0

Ol

ch 1972) o2 %¥H

oeh. 714 6, & AL Boke] FAMol T wWebd BTREE KE.4D
o o) A=A

(@) Belym 2489 Fo17 WMol M Aol WA Lo 2L HEel £
AR ZHER & BFHA GRAHEY, S(n,0)F o 5 HEMARG R

(3.30) & o] &3fo] A 4bshe).

3—4—4. =2H2| R/RE

& Bulol FA BEEEERE (Numerical scheme) & Wang and Yang
(1981) o] Shiau and Wang (1977) 9] ~%E#ZA (Refraction of wave
spectra) & 7k My A7) Rulo] B@E Fx ek o] scheme & o] &3}
of 2=m3t ¥EMfcl 4 Pierson and Moskowitz (1964) 9 gﬁfﬁ(& £HE
Ho B A4 fERe Krasitskiy (1974) 9 @iTEl #R (analytical
results) & HESte 2 —HFo2A o] 2o FHE FHEEREA N3 F&4E
< #&#stgdel (Shiau and Wang 1977).

Bel fERel e EREE Fol3 SREFEC] 3-4-29 7k A AFd EE
BES A=AE Fasisrtel =t Dok B2 B BREE 2 kT
&E] MES}EL



58 WEIEBRA (Wave dynamics model)

BRNBEDL WLS BRED a4 HBsE THTES Orbital vel-
ocity), EEEMEE Mass transport velocity), WEEHEel ©lE Amy ¥
(Hydraulic force) e TH ol KES Parameter & 7¢ 4 AES
BRI 3ok (Kang et a/. 1982).

& Bigel At EER MEERI A HRel % BEBE, ERY 3 HEHd 5
depel BEHRES B MBS Yt WEEol Ao 4 TES) Bottom orbital
velocity) o ¥ER 713 X1 B EIHES (Bottom shear stress)-& FH&S3}
A Ad e 2L BERS EASC

3-5—1. BRES EFX

BREEER shd, K&t A2 BT (Progressive wave) st K
dolA x# HEoz ETY =9 FFERS &3 2o

gﬁﬁﬁﬁz .nzams (kx+o't) ....................................... (3.42)
a = % :Wave ampl i'tude
k =—2Ll:Wave number
Y =~2T£:Wave frequency (rad/sec)
L :Wave length
T :Wave period

BEIAA (s, 0= CMEGED g (x—ot) - 3.4

Tk C2 = (g/k) tanh (kd) «eeoeeeresseen: seearnassrases (3.44)
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=N FEEEE
a & k d
KEXRS u =99 _ %L cocsohsh gl:d_; ) cos (kx— ot )

N . 99 _ agk sinh k(y+d) ) _
EERS v 0y ~cosh (k) sin (kx— o6t)

¢
............................................................ (3.46)
BEXRRANA S BEXEHEE (KFERS D
—0-:15%1 (sinh (27wd, /L))~ -orevene seereeeeresiiasieninanaians (3.47)
BEE#EE (Mass transport velocity)
d/L =z 0.3 8
_ a*9%% cosh 2k(y+d)—+kdsinhkd
Un =5 ok Ed h (3.48)
d/L < 0.3 ¢ 358
20k
Un =m [ 2cosh { 2&d (g—1)} +3
+ kd sinh { 2kd (3p2—4p+1)}
inh 2kd
+(3 31“21“21 +_g_ Y2 =] )] reverereeerennneeenns (3.49)
(r=y/d)

3-5-2. BEEUIM BEED

gl A9 WiBEEIS MWERE 7}7lo)o] Oscillatory boundary layer flow
Z ERAZIek. oldl, XEIREE (5, Rough element & FE BT ) o w2}k
Flow characteristics 7} 3A #{tslo], o]o we} @EAAY HEEIE #
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{t3kAl ==k
FREREES] KEAHEHIQl Roughnesso ot BB E# (Transition criteria)

<=
0.4 < h/Di £ 5 cereeervereriminiiiniii s e (3.50)

o]t} (Rouse 1937).

h ¢ r.m.s roughness height

D: : The thickness of the viscous sublayer
(= 12v/Un™)
v : The kinematic viscosity

Um*: The maximum frictional velocity

i) Smooth bottom (0.4 = h/Di) o4& Flow characteristics

2 Reynolds number Rl &4 zA A==l

T

U

Y

R =

1
d (v/g )% : the wave displacement thickness

R > 1009l 1&8oll: Turbulent flowrs} L=}
ii) Rough bottom (h/D: >5) o4 3= Roughness Reynolds
number o] 2j8j4 Laminar X Turbulent flow & @Es ol

Uh
v

Ry =

Transition criteria -2
66 = Rs = 815

o]t} ( Kajiura 1968).

B AT ES (Maximum bottom shear stress) & Quadratic stress
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law (Komar 1976)¢] st +3 4 AUk

Cr : BEERMRK
D YEAKEEEE (water density)

U : The maximum bottom orbital velocity

=l

BEGAE Cr = HERY K =& Wave boundary layer 949 Flow
characteristics o] o3& ZA #gch AF7A LEgED BElel =2w
Kajiura’s turbuleut oscillating poundary layer theory(Kajiura 1968)
o oe) FED grol Lubeh EHF 222 vehtzm Yok (Teleki and Ander-
son 1970 ; Kamphuis 1975). BB Crol #& MItRR2 o5 2o

i) Smooth bottom (h/D: < 0.4) 9] #E&

K I _ KN 7C, K
2Cf'%+1nE?'a:_ 9 + 2 —r+—%lnﬁ+lnR """"" (3.52)

o§7]4, K= 0.4, N=12, C;, =-0.0593, r =0.5722 o]},
#3], Reynolds number R <200 <] fﬁi%ﬂ]‘-r:-,

Cf ~ 1R reveeereemssosmoninii e e (3.53)

ojt}. Z, Laminar flow 4Hol A= EEERHEIl Reynolds number o

RH.65tct,
ii) Rough bottom (h/D: > 0.4) o #:8

_K—-l-ln—l- =TCC2—27'+an+ an ..................... (3_54)
Cst

Crt oZo

Z,= h/30 : Nikuradse’s equivalent sand roughness

]
9Zo

= 30 R2/Rax.
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Fig. 3-6.  Kajiura’s frictional coefficients in an oscillating flow; (a)

for a smooth bottom,(b) and for a rough bottom.
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Fig. 3.6-2 Kajiura (1968) Hifol 98] Folz EEEHES Reynolds num-
ber o] w2 #LS JelH Zlojt}k. Smooth bottomo] A& Reynolds num-
ber 7} Eid 3k we} Crr) #fnsle], Rough bottomo) 43 Roughness7} #

el wet C 7b stk
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BIVE B i ¥
PR 2 A 2 AR

1€ SMB 3 KR HE 2W

BPE FERELE F2EAA Jled shet 2ol HHi¥g, R, HiE, H
X#HEE IA BESEE 4 BERY BEME, KE 8BRS £ Az de B
el i H LEM 7ol ttE2H, I 2 BE KRS AER: Zel mEH ¥
B BHHEE 3A izl
e vt BigimRel A @RS 22 vzy —EI EEK (Steady wind fi-
eld) o 2 ol3l 7+ ¥ ko KB # HME BESY] st BMEAA 7=l
SMB & @M
FgEEs Aol 7 AL Hilgel A e BEE 54 2siA EEm, B
e HEEE(H )9 BHCT s )7 sHEssdch 9 mEpe) A2
Hetste] Figkgel 40m Al FEael vlad ¢ B dealde #Ek
TS EASt EEet BHC AlAdE don, Wik HE Bl A7 K HEel4
o} A wpE, RFol 7t A= elA 9 (Hydraulic force ) & Al 4bstgich,

4-1-2. BB BB

hERARES BRE A FeiM R BHFEE BT S
S H#oZ HIMEY EHdc(Fig. 4-1). ®RY a7+ Aoz ©
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o >/
; 9
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8

Fig. 4-1. Geometry and bottom topography of the South Sea of Korea, the Yellow and the
East China Seas. Numerical grids are shown along the coastal boundary.
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1,000 kn, HEZFO2E f T00kn ol o], WEMFL =1 Bt 545 e
o}, FBAES H 40 m RAZ EEEERT M KBl Fot # Lo Rkl
wel e B4 P BEAEA KEY JEFE e F Aok HET FHAE
# 100 m 2 wEHE-S vlad Hetstd fRREdAE B 450l BEd A
of Bgel EHiol g ol ma=lojof T Zo|ct

BE FHE R

A HBTEY 7HAL EHFFY AX=AY=29kn(=15.5 n.miles), ¥TH
2640 (=55 X 48) o2 Wa¥y, Fl, X 45 BEA £33ty ( Fig.
4-1). & BTFEol= #iRKE (Local depth), %R #E (Fetch length ),
28]z wind fetch & vwhe} #iBKES F#H3 FHKE (Mean depth)o] AJ
et kREE} FHEAKES 45° 74 571 AmE N, NW, W, SW, Sof w2}
Folzieh TS AT WES & BTECIG —Ed Am, AEE st
of SMB Z¥g¥ BHTA T AHS, AmMEe @V FHEs o

2 3 FEA JcHEEgRS RE 20 knots ( 10 m / sec) 9} 40 knots ( 20 m /
sec) Y o] Fyg Lo KBHME Fig.4-2, Fig.4-3o] Yehilch

B 20 knots o A5 (Fig. 4-2), 1~2m Q4o &7t PEKE HAE
Be whet vebve, 2 BR BE 4~5sec? SAE Bolx Uk ddEEel
el wREMSL 7 71 BERFE, EREEY BEdAE ~3m, ~6secol I
BAHE Mol ook Biol 40 knots 2 2719 F¢ (Fig. 4-3), BEHH
HH-S B&E 20 knots 9} ALY ETHEERA A< EE 2~4m, Bf 6
~8sec? e WeHw, FEEFHLEY BRAAE KE 5~6m, BHf 8~
10 sec o] HAitE#E-S vep L Qlch o] 9 o] X Fo] JLAEFER| WA B
WS P A BiTEdA M 2 sErh BESY, g2k wEe] K&
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thweat wind (20 knots); (a) the significant wave height (m) and (b)

for a nor

of the wave characteristics

the significant wave period (sec). -

Fig. 4-2.  Distributions






b ARA BE % 5 ook

BlEol A 7|53 BRHE 20S FH, Lo BB EHo| sl %%
HE BERS RE 7trtol oAl Maximum bottom orbital Velocity (M-
BOV), Maximum bottom shear stress (MBSS) & &3} o}

Fig. 4 -4 JLFR 20 knots Yl FHigel 4] o] MBOV S} MBSS| 5 ihke
F vebdl Aotk Selvhet maeE wES det dAE 34 Jeudn 9o,
=3 A7k, AREBER(KRE) A4 5 24 Yt e HdFEg o
5 f BEE RENAS fiE (MBOV) 1~20cm/sec, SEifES (MBSS) 2 0.1
~3 dyne/e’z ehie] s o 2 RE Kol ¢ WEEoz & u, HH o
Skt lel,

Fig. 4-5& JefE 40 knots U9 SakigE vebdl slolch  E3E 20
knots o] BcotE JiR EHol BEFRB AFL uXE fmo BEmozy
H oS de] dojal 9l g7ix 4= 9e e ey B dadda s
WK EC 412 Wio] 1~10cm/sec, BYBTHENS 0.1~1 dyne/cm*@ES] 5%
Bolx glow, kel WA L MM E 10~ 1000m/sec 9 1~20
dyne/c’Z Gebdel, gkl whel 2 Sk S S Yehin 9SS HoRg.

BEB WHH, GEBY St ALH Ll FHAC) Hotd 2%d Hu
TS b EEREEOl A M 7] kRS 2] WSl R WEst =
ot okt BEEY 2 4 FS oAz Qeg et

Fig. 4-62 54| EiwEolA 713 A8 @EHAl sl A R 40 knots
(20m /sec) Ao} wWEHRAAS FES HEWEH HHS Jepid Aol o,
B B, 5 A7, a3 4 @ wEEEd A LERY A9 ws
& =719 st WEENY S Holw ow, #43 BeE LW BEEE
AL WES BREBHOZ Qd] WEE A A¢e vy 4SS Ha Fz
Ak ol 7 WGl el A= EKE S (Bottom shear stress) ¥ i

—18 —



Figure 4
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y (cm/sec)

Distributions of the wave-induced motions for a “orthwest wind (20 knots); (a) the bottom orbital velocit

and (b) the bottom shear stress (dyne/cm2 ).

Fig. 4-4.



( JwofouAkp) ssaxls reays
uwro110q 243 (q) pue (99s/wd) A3100[34 [€31410 W6II0q 2yl (B) {(S10Uy Qp) peads purm e 0] 1daoxs ‘b ‘1 JO owres oy} SV Sy 8y

‘1o

—80 —



( LWO/ouAp) ssalls Ieays Wolioq Yy}
(q) pue (99s/uId) AJ100[9A [€31QI0 UI01}0q Y} (B) {(SIOUY Of) PUIM ISOMYINOS B I0] SUOTIOW PAONPUI-IAEBM dY] JO SUOTINQLIISIY 9-p "8I

—81—



(Bottom orbital velocity) & ##° B&), 2 wES #EWA oW ikKE,
B BahSo EAS dde v|XNE2R A dbl, v BEE FHRLE AT
B3t piRiES ©ld] ##s= Hydraulic forceo] 2|3t RafEfS o2 ol

T 5940 2ale mam 24 2 RS o] mEm BRoR st
B2o| Fig. D of& N, W, S, SW el o3 mrsol 4 B&, M, Bo-

ttom orbital velocity, Bottom shear stress %7} &5 9t}

4-1-3. ® & -

HgE ko] # 150mol o}, dliel (B3 AFH (~300m)
S BASnE LR 2,000m o] o] Fgolch (Fig. 4-7). Hel b~
T Hel BEEEE £ 180k, LE~EE HrosE & 900kt L
o kol & WS F3 AFEHT EmEH, @EHE KE 200m ppte @
IS 23 FEue EXHEw EE 2 oy, sigel HES s AA
e ARl 2L HHe AYx 9

e

T

e

BUEETE SR

HE BTEY MRS AX=AY =29k, ¥FEL 3619(77TX47) HE #
gEel ek K Fggol @S 42 SMB BigE BN AKX @A
=, 465° HFEe] 8 Al HAA —EF AEST BES], FREFS BM
7 & #FEAA FHES Fig. 4-83 Fig. 4-9& JLHAC]l B#E 20 kn-
ots (10m /sec), 40 knots (20m /sec ) =] Hig Lo WRHM KES 2
ol 2

JEE B 20 knots o] EBE ¥ kol A EE2~3m, BRI 6~Tsecs HAE
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Water Depth in Meter

Fig. 4-7. Geometry and bottom topography of the East Sea of Korea
(the Sea of Japan). Numerical grids are shown along the coastal
boundary.
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Boln e, kRS /b 7l R A 7 2 gigel vhendel
40 knots o) EE HES| HAEMOIA ANH) FHBEAAN L B 5~8
m, BE 8~1lsec o fHAig Holo, $-euzbe Hask HRD EHEISE A
A @inste] B 8~10m, JH 1ll~13secd HA4E Holx Yok o2 A
S8 744 @EEA Yt ARG HWAAT s 39°N LE )Y
By Rt W ol WILEECIA Jb AR BERE) ABDS ¢ 5 A o8
7S EE (N, E, SE, S, SW, W, NW) o] i3} BE 40 knots & =j9] #H
% kol A19) MEREHE AMEZL Kikel Fig. Eof Maslol ot —% BiEE
Botshns kol oA Zold WREBN) oA MEEY Bmo A glen
2 fmelAdE BRNE 2L EEA gt

B2 Bk BiEBE

4-2-1, DSA-5 =24

7t =27 &M

jd

DSA-5 Erlg g3}y 9ste] Fig. 4-103} 722 8 HTHEES 74
stich. 29 AN Bl hRFSKES] HEE MRl 19814 47 #¢ 1/
20002F(60°N) o2 upof wel 2 FHE BTl Az, 55 AX
RREES) %L BI (Ocean Data Buoy Stations) &¥ EAS sk Hsol
Buoy Station No. 6, B%H#< Buoy Station No. 4 9X| 9} & #HTH
o] AR5 skt

#F 747 : 45 n.miles (=83kn)

BF 4 : 1500 #FE; (50 X 30)
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Fig. 4-10.

Numerical grid for the wave prediction in the Far East Asian
seas with DSA-5 model. # indicates the locations of the
ocean data buoy stations operated by the Japan
Meteorological Agency.
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ATERE PREREA A 5FFol 43 wiksts HREE 2475t o 647
BHEA T2 ANAZE o] ANEHS AFEL B# w7 KT Bl
Aol Rimst Bl =, oled Bmae toE ke T4 BRE Sl Kirst
Aow obF @ElAw 74 B gEbrt o] Folx A Rg HRfEel7] W Hof
LA B8 ANL 27b5 st 54 BRE ST SREE mEd SR
OIS Tk fF¥S AASH z, oW RE 5 knots 2 15knots
o 4 85 knots 7}x| mHslPz, BEL w/8(22.5°) ke 16wy w FH3)
At

15 knots £ V £ 85 knots, AV =75 knots
0 £és2m , A$=1/8(22.5°)

wrebs EE 15 knots m|uhe] whako] ofF R oA & FAFAT BEKREE
£ 85 knots & 31t}

¥ ERS KRS wAKmES AAFolA Y gl o8 dFe won, o Y
5% #Ffdte 24w RKEAR (Tw) 2 XEEE(Ta) 9 o] (AT=Tw-Ta)
dol &HA gt

dubd o2 ol Btz st sldelde Tw 2 Tao BAERE 1% =&
Aol AT FEij FHiEc HARRES WELRSR Buoy 6 2 (ODBS No. 6)
o} &5 gl 93 3t (Table 4-1)% AHS3tfz, HER(Vs) & Fd74
o AgdFaols Asglch & LR (Vs) S EERS K Vs/Ver o g
t}$-2] Matsumoto - Yamashita 2] & ( Matsumoto 1978 ) € A} &3} o}

Vs/Vgr =0.840.02 (Tw—Ta)
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Table 4-1. Seasonal mean values of surface sea water temperature
(Tw) and air temperature (Ta) at the site of ODBS
No. 6 in the East Sea of Korea (provided from the
Korean Central Meteorological Office) 4

Season Tw(°C) | Ta(°C) | AT(°C) Period of data

Spring (Mar.~May) 11.01 9.8 1.21 | Mar. 1 ~May 31, 1977

Summer ( June~Aug.) 18.9 21.4 -2.5 June 1~Aug. 31, 1980

Nov. 1~ 30, 1979
Fall (Sept.~Nov.) 20.2 16.7 3.5 <Sept. 1~Oct. 30, 1980
Dec. 1, 1976 ~

Winter (Dec.~Feb.) 12.16 | 4.33) 7.83 Feb. 28, 1977

. BE FHE
B#gERe] 4 BB FEme 16 BHE Frle 640 F71 Tz
Msted & 96708 er 5 A4St
16491 (0): 0 L0 227, A6=7%(22.5°

_ﬂ_lt_l!

96 eT’ﬂ
6F7)1(T): 2.5 4T« 22.5sec, AT=3sec

o] gpzto] A4bE Z AAHFY 967 ergE Mz o AL BEREL A
Abghet,

E=§%6T,0ATAO

H1/10=0.16 yYE (cgs) (=¥ H1/3=0.13VE (cgs) )

Tmax = MAX ( gj er,g A6 )

fmax = MAX ( ZTZ er,g AT )

DSA(er,g )9 A4 A=Y Ag=45n.me] diF A7 74 AtE 1547

JAN
o o], wepa ul 647k vhek QA H EE, EE AT 43 dF EUG go
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2 Abgsted A 4rsheieh

HERTE Sl B B¥e BR oMAE A% U E A5 A7 E ¥
o %, B A A9 g AUAE B4 Folh

mulode] FAelAE A el ol 0 ol e WA nk Ao 9 el A
o2k oA WA e wekd e A9 49 43T o
23 e Aol FPE F 4 Y 5T BE A4S T3 S5 #of Aok
UAE FAo) O M BE ALT YD S 24 AR A 4o)4 16 %
gt 6 Frlol W3 & 96749 DSAS stEstw Hi/n(Ee Hiso) 2 7%

HAT AR F b+ F7] Tmax o} W fmax & 73 5 et
1

& A AT Aot el A H &2 AHe FYEE Fol7] Aot A4 A
At 7 A4S 22.5n.miles(=42kn)E E 4 22 782 YA}

Fig. 4-113 Fig. 4-125 A4< 77 45 n.miles, 22.5n.miles & A&
el FAA 4R Bal stz $2EE debd ZAolth o] wlmdlAE EE 50kn-
ots 2 kA st ox, 24 A7k 7 3=

Ak A7l Fage we i) TA WRANE BEREe] 7F5 e
on, A e F A Hol7k AY ggT & F Utk wey AF AR
ote} Az} vlmo| NE AALRA ALE 45n.miles B 3t AE e ALLst
At

-
1o
i
o
id
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Fig. 4-11. Wave height (H,/,o) distribution calculated by using numerical grid AR = 45
nautical miles for a south wind (50 knots).
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Fig. 4-12. As the same of Fig. 4-11, except for
reduced grid spacing A¢ = 22.5 nautical
miles.

o BH 'Rl ww
£ ol ol 4= DSA-5 2% AAXE wlwsty] Yt BA RRES &

A4 #2525 (ODBS ) & F2 Abgsider, Asfo Az oA A2 #
5 (3EB)E ARty BA REEAAT 19739 o5 o2 wHEEHH
Buoy & HA B« M w1 2 XM 22z Figol AFAA s 2 714
E ool 347 A er EAste] A4A e Stz vk orlelA AR BHE
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WIND SPEED (KNOTS)
N
o

I.:lllllrllllllll"l'_,_‘_'_—'_‘_'ﬁ_r_
O 6 12100 6 12 180 6 2 180 6 (2 160 6 12 0 & 12 180 6 12
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1982 MAY
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1982 MAY

Fig. 4-15. As the same of Fig. 4-13, except for May, 1982.

Hiigel KM £ (No.6) 3 HzH #5 kol 43 (No.4) Buoy 9| #4548
o o¥olcy, ODBSY % 16 FHFY aief % 7|4 A5A4E T & A7olA

B
Z23 BE, R, ZEAKR 2 BEE B WEEH ¥ KETS Table 4-29
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Table 4 -2 . Measuring method and accuracy of sensors for
ODBS No. 6 (after J.M.A. 1978).

Element Measuring method Accuracy
o Mean values during 10 minutes + 3 kts
eed
Wind sp at T7.5m above the sea surface :
. +0.1°C
Air temperature
Water t at 3 m depth below the + 0.2°C
atér temperature oo, gyurface
mean wave height of 20 waves +0.5m

Wave height

ODBS o] #HJll WEE 20 HFFHo2H, o] 2 FFstw (H)Z 7453 R-
ayleigh gt sbx A Aol 2ste] Hisw0 st E A 4bsig o

Hiso = 2,03 xH
DSA—52H o #E #HFMS AL =4n.miles(At=15hr)o] A=Y
om, of 6417k A hREKE BEE S R A A T3}, FE

YBAA FX AL sHgch
Fig. 4-13, 4-14, 4-15o| M= gl A 1982 #=AZ 7|7k F vidto] vl A

A 7174 Aegekel Sl 4E w (His0)o BEES FEMS vt

o

B 9w d7IE Sl A7 FAHA AFAH Awbq e FA e
Y Qon, s3e A= AR FERE 3A Velva ok o]l &5 B
o #Et S Aot =s Xeol ARRE A

Average Error =§E (Fi-Mi)

RMSE( Root Mean Square Error) = /ﬁz ( Fi -Mi )2

Scatter (%) = 100 X RMSE /Av.M
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Table 4 -3 . Statistical results of the comparison between
the hindcasted and observed values at ODBS
No. 6 in the East Sea of Korea.

Sea suface wind(knots) Hi1,10 wave height(m)
Period
AV.ERR|RMSE |SCATTER (%)|AV. ERR |RMSE | SCATTER (%)
1982. 1. 24-
82. 2. 10 4,98 | 8.39 50.1 -1.0 1.62 41.5
1982, 3. 23-
82. 3. 31 4.72 ] 9.11 69.3 -1.06 | 1.52 47.8
1982. 5. 18
82. 5. 24 2.50 T.67 65.2 -0.84 | 1.27 48.1

19824 14, 38, 579 vlad A& 7175 471% Sl o3 2e oy

B %2 ODBS No. 69 #&xxch HF 2.5~5 knots 2 =4 sglor}, sz

o ASe ZHe A4 BEE wENS AT Im JE g
Fig.4-16 & A&} oJAx ZafollA #ullsl BF (F5B )} DSA- 5 2ul 9

A A E ol

ook
S

oty BE ANEF HL MREE vnd Fegdos, RES
10 knots w]7ke] Giek. LAE Aol Y3 = Zohol 49 AL DSA-5%
Wel HA 4y B 15 knots muhol gk, 1elPE W3 mEE  HHA
(Local wind)ol oa) 43 pifiolshr] 2ok Yol A wayslol  shsof
& g (Swell)al Aos ¥ 4 ook #Et 547 &Rol osbd 2o FEME
BN BE(Hi )8 T 0.1m 45 22 ez dehyo:
Wave (Hi,3, m), Av.Err: -0.06, RMSE: 0.27, Scatter(%): 50.

AL WA A 4IRS gt BAE F o A4 2o A4
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4-16. Comparisons of the hindcasted and the observed wave height (H, /s,
in meter) at the Eocheong Island in the Yellow Sea.
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Fig. 4-17. Scatter diagram of the observed and the calculated wave heights (in

meter) during Jan. 24 — Feb. 10, 1982. The solid line indicates the
least square linear regression of Hy = 1.1 + 0.46 Hy; correlation
coefficient = 0.59.
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Fig. 4-18. As the same of Fig. 4-17, except for during March 23 - March 31,
1982. Hy = 0.9 +0.37 HX; correlation coefficient = 0.57.
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Fig. 4-19. As the same of Fig. 4-17, except for during May 18 - May 24, 1982.

Hy = -0.5+0.877 Hyx; correlation coefficient = 0.66.
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H,/p EEY @@ sEEe] 2% 225 Fig. 4-17c4 Fig.4-
19 7= depfigles ol 5 Atel o Aozl BhERE o8 Ft

4-2-2, HYPA 2™

g 2 200~300kn Hr} o] Wolxl Hig koA AEHY

R =T 4549 BAE AGe EREC o8 A #Ess B3 (Wind -sea )7t &

el 3t HigR WaRRe® g (Swell) & Adsden2ya Yeutes B

EAREES] #ME EH-S Yol B ¢Jsled HYPA Z®IS gl Hiol 2L sho
BEFTE S o}

HEKRTML Fig.4-20 3 o] so] zow, BFHE AX=AY =50 kn, &

FEE 71470 (21 x 34), BRI At =30min. 22 FHE3} Flow

chart = Fig. 4-21o} Je} 9o}

BiE St R

AgHol AT LRl HigS L wRS 7Fog st $lvel  HAgs
(52, IF AAF) A oF 300k Holxl Mg brxle BE 3.5m/sec?| 553t
vpado] £m, o wel Wil BAE mEdAE BE 20m/sec FEE A A
2 95 Restd] #Hms TEE dAdEe] v HEdl o3 wERREY REE
#S HiE HEstE ot dLRel E7] AT F RE 847, 10417, 1247,
14 A7 A=A W& HAREZE Fig. 4-22014 4-25¢] bt glch 84
7+ A A (Fig. 4-22), BEEe ®ES ¥HE 5m, HEgdd ¢ 1004in
Wol Al VAT WS o) ¢ ARske (H&E 0.3m RS ), oF 200 kn o X IR
7AA 1m A} Wgol Asksle] UtEE vehd el Fefo] Fgte] e v
2o} Agtsleo] 1ot 14 A7 A (Fig. 4-25) ol & Hagatol 4 oF 50 km g of
A WL EE 0.7m, 100kn Wolxl ¥ L ¥@ 1.2m, 150km "olxl ik
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Fig. 4-20. Numerical grid for the wave prediction for the East Sea of Korea with HYPA

model.
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Input wind data

Converttou,v
components on grid
Interpolate if necessary

Compute swell
characteristic rays

Sotre data

l

Store data

If required, transfer
energy between
wind-sea and swell

Sotre results
every 3 hours

Advect swell energy

Update parametrical
wind-sea

_End of storm?

Comptue significant
wave height etc.

Sotre all results
on magnetic tape

Fig. 4-21. Flow diagram for HYPA model.
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o] Zelof A Al4dl vt} ~HEF A9 Z Frequency bind| Fub W&
Table 4-4of vt} gic} Fig. 4-26-& 233 55 el A v&e At
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Fig. 4-22. Wave height (H, /3, in meter) distribution predicted by HYPA model
with a 8 hr-wind duration. Broken line indicates the division of
wind fields with wind speeds of 3.5 m/sec and 20 m/sec respectively.
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Fig. 4-24. As the same of Fig. 4-22, except for a 12 hr-wind duration.
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Fig. 4-25. As the same of Fig. 4-22, except for 14 hr-wind duration.

— 108 —



H'/!.(m)

3.
5 2
e ULREUNG—DO
|4
[
®
2 -
=z 5 . .
0 2 4
Time (hr)

Fig. 4-26. Variations of wave heights (H;,;3, in meter) due to swell propaga-
tions at the Ulreung Island and Pohang. i

Table 4 -4 . Frequency bins (in Hz) in the wave spectrum output
of HYPA model.

BIN LEFT MEAN RIGHT
1 +042500 045000 -047500
2 -047500 050000 . +052500
3 -052500 055000 +057500
4 -057500 - 060000 +062500
5 062500 < 065000 +067500
6 +067500 +076000 ~072500
7 +072500 .075000 -077500
8 -077500 -080000 -082500
9 -082500 .088750 +095000

10 -095000 -100000 +105000

1t -105000 . 110000 «115000

12 115000 .120000 -125000
13- -125000 +130000 135000
14 -135000 - 148750 -162500
15 +162500 175000 - 187500
16 «187500 +200000 -212500
17 +212500 -225000 .237500
18 +237500 +250000 +262500
19 +262500 +287500 +312500
20 -312500 +360000 +407500
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Table 4-5. Swell-energy at Pohang area in the East Sea of Korea.
(m/Hz)

No.| TIME BIN 1 BIN 2 RIN 3 BIN 4 BIN 5

1 {00.00,00.0. 0. 0. 0.

2 102.00.00.]0. 0. 0. 0.

3 104.00.00 (0. 0. 0. 0.

4 106.00.00.|0. 0. 0. 0.

5 108.00.00.|0. 0. 0. 0.

6 {10.00.00 |O. 0. 0. 0.

7 112.00.00.|0. 0. 0. .300E-04
8 {14.00.00.}0. 0. .260E-04| .208E-03
No, TIME BIN 6 BIN 7 BIN 8 BIN 9 BIN 10

1 100.00.00. {0. 0. 0. 0.

2 102.00.00.}0. 0. 0. 0.

3 104.00.00. |0, 0. 0. 0.

4 106.00.00.{0. 0. .200E-05{ 0.

5 108.00.00.0. .400E-05| .110E-03} .204E-03
6 {10.00.00.| .400E-05| .460E-04| .160E-03| .176E-02| .264E-02

7 112.00.00.} .144E-03} .526E-03| .708E-03| .360E-02| .889E-02
8 {14.00.00.| .758E-03| .233E-02] .269E-02| .132E-01} .137E-01
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(Table 4-~5. continued)

No. TIME BIN 11 BIN 12 BIN 13 BIN 14 BIN 15

1 100.00.00 |0, 0. 0. 0. 0.

2 102,00.00 (0. 0. 0. 0. 0.

3 104.00.00.}0. 0. 0. 0. 0.

4 106.00.00.|0. 0. 0. 0. 0.

5108.00.00.| .168E-03| .324E-03]0. 0. 0.

6 {10.00.00.] .127E-02| .198E-02| .220E-02| .980E-04|0.

7 112.00.00.{ .418E-02| .556E-02| .481E-02| .735E-02{ .433E-02

8 {14.00.00.} .720E-02| .172E-01| .976E-02| .116E-01} .642E-02
No. TIME BIN 16 BIN 17 BIN 18 BIN 19 BIN 20

1 {00.00.00.]0. 0. 0. 0. 0.

2 102.00.00.10. 0. 0. 0. 0.

3 104.00.00. (0. 0. 0. 0. 0.

4 106.,00.00. (0. 0. 0. 0. 0.

5 108.00.00. (0. 0. 0. 0. 0.

6 |10,00.00. 0. “10. 0. 0. 0.

7 |12.00.00.] .600E-040. 0. 0. 0.

8 [14.00.00.{ .600E-04| .380E-04]0. 0. 0.
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Table 4-6.

Swell-direction at Pohang area in the East Sea of Korea.

(degree)
No. TIME BIN 1 BIN 2 BIN 3 BIN 4 BIN 5
1 {00.00.00. 0.000 0.000 0.000 0.000 0.000 -
2 102.00.00. [ **%xssdnsn [Frdkrsnkknk [xhdkrdrkrnk [Frhndkrhrsk | hkkkhhdxsk
3 104.00.00, [**#xhxhsds [hrdkhdhndhnks [Fhkhkhdkhhd [*hhdhhhrhndn |kkkhkrkrdhk
4 106.00.00. |**xrxskann [Frshrrsrnd [fhdkhhdhhhd [Fhkrhrhrhk | hkkk ks hank
5 [08.00.00, |**xkkrsksh [rkrkhkdndhsn |[*hhhhkkhdkk [hhkkhdkhrr® | khkhddhddhs
6 [10.00,00, [Frxrrsrssn [rasrshrndn [*rkrkskhhhh [Xrakrhhhdn | *rkrdhkthk
7 112.00,00, |#**xxsrntn [rxsxssrnsn [Fnndnnhndn [*rskxnxxsr . 248, 198
8 [14.00.00, [**#kssknnsn [exskrkrrss [kusrrshrnsn 225. 000 235.008
No.| TIME BIN 6 BIN 7 BIN 8 BIN 9 BIN 10
1 (00.00.00. 0.000 0.000 0.000 0.000 0.000
2 102.00.00, [***%xtksnn [rdrkdnsrns [ddkrdkhdhns | Khrrdhrndhns | khkrhnsskns
3 04.00.00' hhkkhhohhkhkd [hkhhdhhhhdh [hdhhhhdhdd |[dhFhhdhhdrk | khrrroddnt
4 |06.00.00, |*rrsrsrstn |rokkdkhkkdn |hokdkkhhkkkd [Rokkkkkhkohk | khkrkxhkhsh
5 ]108.00,00, [***x®xdkskd Ik xkdhdddds 270,000 246.501 246,037
6 (10.00.00. 225.000 248.198 236.725 233,587 239,883
7 112.00.00. 235.840 241 .425 241,521 240.279 232,945
8 [14.00.00. 231,825 238 366 236,958 234.127 237.115
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(Table 4-6. continued)

No. TIME BIN 11 BIN 12 BIN 13 BIN 14 BIN 15

1 }00.00.00. 0.000 0.000 0.000 0.000 0.000
2 102.00.00., |[**wssktndn Prrddxddhndkd [hdrddknkshkd [Fokddrddond [ Hhkrhdhrhns
3 104.00,00, [*rrxsrmkos [Fhrrnhhrdkn [Fhohsh sk hhs [Krkhshhhrsn [ £xdrhhhsds
4 106.00.00 |#FrHxssasds [Fxdkrdkrhhhs [Frhrrddhtns [Frhrhtdhdns |hxkxhhhdns
5 108.00.00 257.319 256 310 [Frxsxksnnn [raxmdndoks [hodorkknnn ks
6 {10.00.00 250,641 248 .525 243,435 270,000 [#%xkkxrxxx
7 112.00.00 233.035 233,282 241 .550 243.055 240,610
8 114.00.00 233.012 230.819 235,190 241 918 245.320

No. TIME BIN 16 BIN 17 BIN 18 BIN 19 BIN 20

1 ]00.00.00. 0.000 0.000 0.000 0.000 0.000
2 102,00, 00, |**¥*xksxnkhk [hkddkdkdkhh |[Fkkdohdokdhk kxkkkkddk [rraxs ok
3 104.00.00, [*xxssrknss [rodnmdnrns [hkokrkdddrs [hakkhhrdhkn [okhkdhkdnk
4 1 06.00.00. |*xxanassns [soxrmirnmdd [ddkdhhdrtsd [Hokkkkkhrdh | hokdhkdnr ks
5 [ 08.00.00 [**wwsskrkts brxskkddknsn [odkrhokdkhk | hkokohhakddn | Xkddhkrhhkk
6 110,00, 00, |*#snrnmsssn [xhmdsnrnkns [rxkdhkrrns [hrkkrddnns [orkrsdddx
7 112.00.00 270,000 [Frxwssksonmn [xakatmhdns [hkrkkhnins |hkarhhkxa
8 114.00.00. 270 .000 270,000 [#%HHkkskskson [kt kdohk [Hkkkkkk ok kx
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BIE mEEAR KR BN

#E 54 UEE FHtE HECE AT AREIRY 8 ERE(Sea-
state ) o #{bE o 3317] $ls] DSA-5 modelo] gAI= gt

of Bele] ik, MBS Hdte B feve FHAG S AU RA AG-
NES (1981.8.), CECIL (1982.8.),ELL1S(1982.8.) o] #|fR= #BuEH7t
Ao, o] 59 ETREE Fig.4.2To) e gk
3 A& A FEFE AA HEE Jb bW ME ELLISo cisfA Wil-
son (5 Bt Higm B Mol Ry Hp#ts: HHEceH,
BaERet vl astgich

jm

4-3-1. R&BE2 B LR 2t

BB AETT REBROl et Aol A2 8 BREEbs g el o)

#J3te] DSA-5 model o] R Ut Aol A Gkt FHEHKTFEA o 6 47w}

oo HRE ST S vidERIE AHE W E EESMA R By A9

£3#f7H o] Graphic systemol o8]+ HEoZ —a ot

AGNES = 1981 8¢ 274 JbRFH BRI A Bt HIHE, .
BEBEE AH FEE W 98 4 BA 4£F=9doh(Fig.4-27) . Fig. 4-
283} Fig.4-292 87 3LH 00 GMTS} 8H 31 H 12 GMTe| w3t # Lol
e (Hi1/0) sk ETHAE vebd ZAolel, =2 o] 39 RIS 5k
5 F-1~F-60 ®#753ct. AGNES ] HfTiEHo] 3 KM

o) HAKLHEE ODBS NO.4ol4 #3d W EAE 9 HEet BRESHTA 9

gt 3% zela BP9 Al4bd EEE Fig.4-30 o) BERSI A3 RAR
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Fig. 4-27. Trajectories of typhoons during 1981-1982.
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Fig. 4-28. Hindcasted sea-states during the typhoon Agnes, at 0000
GMT 31 August, 1981. Arrow (—> )indicate the direction
of wave propagation.
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Fig. 4-29. As the same of Fig. 4-28, at 1200 GMT 31 August, 1981.
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Comparisons of the hindcasted and the observed values at the
ODBS No. 4 in (a) the observed (—) and the estimated (---)

wind speeds in knot and (b) the observed (—) and the hind-
casted wave heights (H; /1¢) in meter.

# S4knots (8 31 H 00GMD) fos], o] Fol i zao] Zuh (Bl
o2 A2E)Ho] KEEMI ABH AT ol B HARBEREE o7 7

QLA

2~

Table 4-7. Statistical results of the comparison between the
hindcasted and observed values at ODBS No.4 in

the East China Sea during the typhoon Agnes.

AV . ERR RMS SCATTER (%)
WIND (KNOTS) 7.9778 15.7158 54.7801
WAVE (M) -0.6411 1.8228 27.9622
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upeke] A= SiTE7E BEEE S £ 8 knots & Ao YENeH, HE
= BB £ 0.64mEE F2 Aog veudn oy, dAZ R
BRE ez o

CECILZ 1982y 8¢ 5% FBAAKFVE LollA BAeESIY REZHWE JLES
o FEIEPHIE LS AY 8¢ 15U 445} (Fig. 4-27). Fig. 4-31 3
4-320]= 89 119 00GMTS} 89 129 00GMT A ZHuls JE i | 9
EEsfA 2 ETHAES JdeRd Hojth o] 3o FHFIE s 5 F-T~
F-120] #sle] Aot Fig.4-33 o) Al= CECIL @ik ETREEAIA 73 &
BS mHWEG A WD AE Y BES S BEY BEHED RH i
gt o, 2 #EtA el A ot ok 2k

Table 4-8. Statistical results of the comparison between the

hindcasted and observed values at Seogwipo of. Jeju
Island during the typhoon Cecil.

AV .ERR RMS SCATTER
WIND (KNOTS) 4.9000 9.7893 103.3169
WAVE : (M) 0.2521 0.7407 31.8864

BEEA S48 A7 LY S AEE BAMEC 54 5 knots A
Ebstos!, HEWE EF BMENT T8 0.25m A debdon wle el
e mgch

ELLISE 198210 89 219 K& kol B3t BE AME AH X
¥2 Jt kst 8Y 29q] £E= et (Fig.4-27). Fig.4-34 9 4-35¢ 8
9 269 00GMTe} 12GMT 7o) BRAMHEE Febdl Aoleh o] ol ¥
IR SR S5 FI3~F18 o) iiskslol Aok Fig. 4-36 B
EEEel A W RHS FHEES HEE o, o9 mitdd #AE
chgst 2ok
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Fig. 4-31. Hindcasted sea-states during the typhoon Cecil at 0000 GMT
11 August, 1982; wave heights, H,/;o in meter. Arrows
indicate wave propagating directions.



382.8. 120 7 gisl

Fig. 4-32. As the same of Fig. 4-31, except for 12 August, 1982 during
the typhoon Cecil.
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Fig. 4-33. Comparisons of the hindcasted and the observed values at the
‘ Seogwi po of Jeiu Island during the typhoon Cecil; (a) the
observed (—) and the estimated (—) wind speeds in knot and
(b) the observed (—) and the hindcasted () wave heights

(Hy/10) in meter.
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1982.8. 260 7

CHINA

LA A A R A SME Gy S SUENY SN S SN Sat By

Fig. 4-34. Hindcasted sea-states at 0000 GMT 26 August, 1982 during
the typhoon Ellis; arrows indicate wave propagating direc-
tions, and wave heights are H1/10 in meter.
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As the same of Fig. 4-34, except for 1200 GMT 26 August,
1982 during the typhoon Ellis.

— 124 —



WIND SPEED ( KNOTS)

(M)

WAVE HEIGHT

Fig. 4-36.

the Hupo of the east coast of Korea during the typhoon
Ellis; (a) the observed (—) and the estimated (--) wind speeds
in knot and (b) the observed (—) and the hindcasted (--)
wave heights (H;10) in meter.
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Comparisons of the hindcasted and the observed values at




Table 4-9. Statistical results of the comparison between the
hindcasted (DSA-5) and observed values at
Hupo in the East Sea of Korea during the typhoon

Ellis.
AV . ERR RMS SCATTER
WIND (KNOTS) 5.1000 12.0042 98.7997
WAVE: (M) 0.5950 1.1245 74,7176

HRE Sl o3 BEe BuEEct ¥ 5knots 24 vepkdes], DSA-
5 model o B3t EEEE F 0.6 m &g 24 vebdeh Fig. 4-36 oA
B upel o] A2 A —Fstw low, WEHS Aol HElA K Sk
Holxl WielAe BleR HI P Ao BFHT

4-3-2. Wilson £ 2|8t FR #%E

Wilson & Bt o] #73) BBE Rl o L@el:
FBBS & 25s Hro @A 3 B =t AEREdAY BRE BHcts dH
TEmo R wol EAE 2 gk ol A ¥ #MRELES Hstd HEER
Lael ELLIS ks Rire] Eisnmol 4 mif MRsests e
sk ok, '

SuLE FHEel A BB ELLISo| o3 vitREs A4ty dd BAR
sl 4 W E ARES EAHNoS, KEY BES 0.5 647 2
Aoz WECH HAd uhoh 2L FHER 2 BEA web vlYLEE FHE
G} Fig. 4-37& wppREel AAASE @A vhepd Zoldh M W
ol 4 ELLISo| o3 ER@H e Esh NEo| Y, & WRHMF BE)
weg A4y skl EXMS KMo 157402 9MES KEmS Fig.
1-38 ol A 9} 7ro] REeHeATh KREME N0k~ 1,200m2A HiEE o
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Surface wind fields claculated from the Wilson

-37.

Fig. 4
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Fig. 4-38. Major wind-fetches at 15° intervals from the Hupo area,
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Fig. 4-40. Comparisons of the observed (—.—) and the calculated (—.—.—.—.—)

values at the Hupo harbour; (a) wind direction and speed (m/sec) and
(b) wave period (sec) and height: (H, /3) (meter).
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Fig. 4-40(b) o 4% # 4%l e} @S WWESH szt ELLIS7}
HEE Jrkshr] §il 279 Mlaiel e #EE7F @ o Ao, REAE
ol =i 279 pikol = FHEfEZ BRERT 24 vehdel

iy

el RS HERRSRE Table 4103 ch

Table 4-10. Statistical results of the corhparison between the
hindcasted(Wilson method) and observed values at
Hupo in the East Sea of Korea during the typhoon
Ellis.

TYPHOON-NAME : ELLIS (82.8.25-82.8.27)

AV .ERR RMS SCATTER
WIND (KNOTS) 3.3926 4.3278 67.8571
WAVE : (M) -0.0611 0.4184 26.2337

BhE 7ol Beigo] ek BECIME Wilsonikol % BmitsfEs B
BE A2 BEFSA Ve, BRS kLMol AUzt 21H 188 ol
o A (ER) ol 2o BENGE 348 4% vz gdeov, FHEE:
Mol A ZA Wk RS MR oW 29 HINESET Byt ok =
3 Fig. 4-40 o) A5} o] Bikel & ol 71¥ e & 4+ Uk KEE &
@3 ELLISS 749% 84kme) s EMTME o8 A% DSA-5 modele]
A5} (Fig. 4-36)7F 93)2 WAES) BHmEMel oS & —HFS vepich

RAH iRk BEBR#R
mEEd R Emt 3 BARAE) BAS 9ot RBWUEH (%
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B U AmNE BEFER)CL 9E e EHLT ERel & BUS @
o B ~HEYos Su Al ~AEde AL o RS BAR
@Eo] vlnd Fshn WEES ER £EAH 1/ 1745 K fk
£ BB ET RAWE Wiko] HAA Fonz k Eelel M) Soldhn
(Fig.4-41).

4-4-1. BRTFEH

29 BTM(Grid)e Fig. 4-4204 Hi: ule} 7to] W, Bio] ©T

2 F e 9 RHUEL A5 BF 2P 4 5D gk BT

I yHmeg 1570,

4-4-2. A U BRES

2elo & TR FHIABH(M.S.L.) S Ko 3 K&
BHE ADAN 2 Beol ok wE x, y REEE ABAAL zde 4
Bl BREANN T FFAHAEY So(n,0)7 BE = FEeikrue] HEss
RE HH & BFEohoh] Folxol dhh AAL ol Wl % 2uARY K
B A 253 FSeh weba & Bigeel A BN (Waol 42 ) o)
AV 7} S0 SR B—stA At BEsted W, a8 So (o) of
Jiad ol A SHEE, G(0)F Fo2A SCn, 0)2 Ruch o714 G(0)
2AE R (A 203 (A.2D) € @Holo TAAAES BRI A
B(H)S 2RE o9 Fou mms ~AEds PEE A2 4u4a LA
Sgom R (A.21)9 ol ASmEEt & 2 o] @At
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Fig. 4-41. Wave observation stations and bottom topography at the offshore of
Hupo harbour.
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4-4-3. FRBA EHA DHZU| LR

7h BRBA B
Eigkol A2 FHBBAL Fig. 4-41 o)A 2 v} 7o) Kigo] 15me)
W, ol A #BEWRX FE st (Ultrasonic wave gauge ) & o] 8-35tod 3l 2k ol
A ERE (19 43~1235]) o & EEstch WRELH A 517 Figk
# (Zero-crossing method)§ o] &3t H#HWm, H,/s R &M, T/ 5
BRI Al Absta o] ol N3t #Eiteel BEE i 25 ok (IE
WEEE  1978) . 7o) SR AHEARAL FHAA n Jdonz BEKE
2o FAL YA BENE HEAA FERES A= old2a et
7] Zoll 4] &HS #EE oS FFT(Fast Fourier Transform) & o] & s}&

|

>

e, S()E A v ok HFAT4 1983) . 3, FERY BERR
BE Fotstr] Sste WA A2zt #y dkmol . KEE 18 mA Rl ¥Rl
Waver ider buoy & Bste # 4047 WERBEHS LA o BURERF
HA =75 (0.5% kA9 HREHK) S 2 EF LA o] &3%

P AP (Wind-generated gravity waves) o A%, oulbd o2 ujate] %
#1379 Ux|3oz (e.g.Mitsuyasu and Mizuno 1976 ) # el 4| = BEHEME
o B%HI #THAS R A—stoha RE A

R el ol &8 BRERE b 2t

Table 4-11. Selected sets of wave data used for the
shallow—water wave model test

SWave Hs (m) Tz(s) Wind

ta.

Time W, W, W, W, |U@/s)*| Dir
1982
Feb.24,03h 1.72 | 1.49 | 4.52 | 4.62 5.1 ENE

June 27,15h 1.30 0.90 5.35 5.28 5.6 NE
28,15h 1.03 0.83 5.84 6.16 3.0 SE

*+ Thewind speed was obtained by averaging 6 hourly values
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o REHE 2 R B
o MMM ERAENA BEHE 28 EY (W, oA sFaded )
S AHOoE 3t Af=0.0195Hz, A0 =10°74 2 FAHEKER 0.049Hz
~0.303Hz 7.8 3 FEAER 120°~240°% 77 4#8 obS 1827 (1459}
X 1343 mowe] =9 EY S (f,0) 5 ZEwE 2 BTl At
st ek o] 52 R Bddde M3 e AR R HRAG
St BmARE (o ¥, B & ALY 5 Atk X ARAAE &
RO FASRE o ERE il —xme EBEESE Fz ot %

g BRERIE 95 Wl 42 S (f,0)e dalAat wEER =t &5
ste] k3 2~ EY S(f)E Fig. 4-43~4-45¢ HEHN I EHS 4 £
Fotgeh o714 BEEER 3 dFAY BARKL AL EHEE
ZE= A 3

or9] @ EollA B whel ko]l Eule] FHEMRT BUEHS dA A=
AHEeh el & Bl AE Ko BT R BABRSo) #o) @Pel o
3 +E ol 7hF (Mechanism) & & F loo} =3 Blo K& FHILER
9 g RpEsko] B ~MEY 2 ¥ HHAEES BUsSE ¥ #4TE 9
n] gk},

o] e £E RO BHS M ¥k (o - FwEl Kl 2z ®S A
e 23818 FA7] w Foll Y ol H F3Po] A& Aoz Acdsv ol

Z wgel AL heA ol d3E mAHk d 74 m(ED) =
¥ (Ocean currents), ¥ ( Tidal current) S} w2y (Wind-driven curr-
ent) ¢ & 4 Atk A%l d3 HEERS 7 BRAAE BEEY I
o 3t o= WABSET 2 EH | HAKK B4 | Non-linear.
wave -wave interaction o] @EZ3}A| vehd Zo| BZ o] Eo W3 HII} I
%o FEo| ).
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Spectral density (m2/Hz)
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Comparison between the measured and
the computed wave spectra at 0300
GMT 24 Feb., 1982.
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Spectral density (m2/Hz)
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Fig. 4-44. As the same of Fig. 4-43, except for 24
June, 1982.
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Spectral density (m2/Hz)
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Fig. 4-45. As the same of Fig. 4-43, except for 28
June, 1982.
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4, ¥ IR &N kol A9 ¥ EEE Buoy ¥oRel DSA-5 HBER S A
£E EFAS A, S (H, /0 & BWERT F5 1m 2 9o,
ASE S4To® el B Bl 2o F8 2.5~5knots 27 Vepekoh

5. KI5 &l EolA BE oA TEd Bl o7 Mg I koA
o EEREAY BLRES F2o}r] 9iste] HYPA BHRW S @MAch Rigio
ZHE o 300km WolR ¥g Lol Al B 20m/sec (40 knots) 9 HJLBEol A& &
o, 10 BRI A58 #ol s oF 100k Bl WiEAR RAED V& BES 2o
S, 1ARSH ol = R Wb 129 BES 2 % dE Aoz
ket

6, B4R BB ¥, DSA-5 Rulo] BB} HRA Bt HEelA,
¥Eme #®xh 0.6m FNS) BEFS KRS Bgov, 53 RA BB Ko
WLRRE BMES Wilson figkel ¥ #EECE oS EmestA BRI 2
#l2g DSA-5 2wl.e ¥ EHR BFHT 2ulql Aoz BErHch

7. KO FEH KHET 7o) B WM Alolo) ML HEh ol K
ML 71277 F dole MZRE #ASE BERS B 2 &K RV
BIGH Wl LEEREo| =nl, KPEERC LK @18 BB WEH K
go] o3 Wmol A wet WM ED A g FEBgel A9 2
teERY Aoz mytdch

T

L

k3

FE v Aig BLe BEso® BAHE BEHEYEL BEKES EXT
R Be AGHES M43 Ytk o & Fo)7] ddllAe REstn K+
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A, BRS| REEY HESR

vhekol of s ARH WKES BE WH =T BRI Ste ol W% R
BAISt HHES MRS ol Eoh.  webA ol 7t RRAIES mke T EmSH
Ltk dlele B @AY oe et 2 mEA Akl o &sla Utk
BORBHERBM ST MEMG 2 AFHED L FRBES} BELENS o 44

oA o3 F8sheh

A.l. ¥KE 8o HELSA BEK
¥kES BE S -2 K4 ¥ (Harmonic waves) 5°] fBFHICo=
CEmBE o Yelhd Aolgm BEStY ofgd o] AT 4 Ytk

n(3,0) =3 7:(%,0)

i=1

::VJ‘: ai(wi,,gi) CcOSs (wit-;i;+ei) ........................... (A.l)

AZA p(X,t) #@AKES 71FeE I wokme #i,
X t(x,y), EE B EWH,

: g4 Bl (wave - number vector),

wi RSB ARKEE(2T/T),

ei RO WY {48 (phase) o2 0% 2 g Alololl H—3BHA| 4AA

ghet,

a; CRGWEY RIE .

WKE Bk, 79 ROoWES] Hime: Bukes Advds BREL F Jo=

]

2

2 i 2 = wE 99 Sfivc dubd o2 F#H 54 (Gaussian or Normal
distribution) & w&c, F, 79 HEEE @m#Hc ched ol FdE 5 ok

— 1565 —



A7V A me= (p*>ols () =00l
A, BRaEH A Wi (H =2a,)9 WREESH, p(H)T Rayleigh dist-

e

ribution & o] ¢t ( Longuet — Higgins 1952):

P(H)= = exp (—HZ/H2 ). coreeemmsmmeermeemm, (A.3)
o 71 4]

. N )

Him = [—-N—EIH?] T LT TITRITTIPIPTPPEPR (A0

H, = gad A BieriA o 4 EEo)
wave) 9] #24 o] 2t F4Hs| =tk EF,

K
Z,
rlo
&t
i
pa (i1}
cd
3%
1o
&
=
fo
&t
N
=
e
<

z
[od

i

Ho = 24/ 2m,
............................................................ (A.5)

= 242 Iy
o}, olw| ¢+ 5o iEHe(Exo]ltt Rayleigh distribution of &3} #tk g

Ui
EES MAERFEIL Table A.lo] yeht et

A.2. THRAESY A4 EF
WKE L, » (KA. 1Y Rokel N3t B KEE FESIE oA
(E)o] &2 ai®ol HHsIEE AL AEHERM (w;, w; +dw;)dl FESHe
iz = chg3t Frol FAldrh
E (wi, ki) = %pgkigéi tg";‘élivi a® (w;, k)
. i W

= pgS(wl,;l)dwl dk’i. ..... et eseeaiaeereesetattaaanns (AG)
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Table A-1. The relations of characteristic wave height based

on the Rayleigh distribution.

Charaoteristic wave heigh H/Hrms H//mg H/Hs
Standard deviation of

free surface, 0, = Vmy 0.354 1.0 0.250
Root-mean-squre height, Hrms 1.0 2.828 0.706
Mode, #(H) 0.707 2.000 0.499
Median height, H(p=%) 0.833 2.355 0.588
Mean height, H(=H,) 0.886- 2,507 0.626
Significant height, Hs(=Hdﬁ ) 1.416 4.005 1.0
Average of tenth

highest waves, H o 1.800 5.091 1.271
Average of hundreth .

highest waves, HlAm A 2.359 6.672 | 1.666

A7H o WAKS W, gE ENNEE 22n S(wik)E BEHES #H
d%gs, &, 79 AHEAYE FFCEE B3] 2YEH) oo EE oA &
H E3ol 2} g},

~HE8 S(w,k)E ky=kcosl, k,= ksind 2 HAE o] &3] 3KTT A9

ER S(fok,002 HHT F Uk

Sw, k) = S(w, ke, ky)

— Lscw,k,0

X

= %g;S(f,k,ﬁ), et e e e e e ae e e (A.T)

2% Hia4H E® (Directional spectrum ;o] 7}tl3)

)
o 3KkT £HE o 2RE g3} zbo] FI 4 Yt



=3, KA. DEPH 22 FAEg 77, 4df & WaT7E, 40 FhEste 79

Variance & kol &RESIA 2oy

fatdf 0,+d6, 2
S(f,a)dfda:fz 02 Elan]?, e (A.9)

2 el 4 9w

o2 :S_”S:"s (f,0)dfdo
ZS-ZY:S(w’ﬁ)dw AO . e e (A.10)

1x7t A ed 2 HE S EJE BR, 0o ) #Hshd T3t

S(f) =5:{ SCF,0) d, -woeeeererremeeeneneereeiesetee e, (A.11)

S(w) =§—’; SCw,0) df .  woeverrrreeeeiireie e (A.12)

m, =5':°S(f)df, = =2, =1, e 2. eeeererree e (A.13)

A7I A ma 2 nk RAEo|n, 53] m, ot M8 Fiel A= oo s} gt
= 2 - E ------------------------------------------------------------

ma=o = £ (A.14)

webA stResl Ed, S(f)e RO EY AEK ESR oo SAS el &
o 2o ERAS ERS skl Aol KA
s Ede W2e S(fU Sw)Rek S(T), EHEYERL o) Soke A4S

7t 9tk Bretschneider (1961) e o ha)
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S(T) = AT3 exp (—BT). eveeermmiie e (A.15)
4 7] A
A =5H!fi/ 16,

B =5t /4,

°|3, fov S(f)e RBAWB (Peak frequency) o] tf,

BRel REEH Y REmS &S ol E Alolol MERMER7E Table A.2 of
Al ALl e,

FEEHER ) S(f,00F gutd o g 1%kt ~HEHF HEsle ohea 7ho)
EHH o,

S (F,0) = S(f) G(B) . worereerermrsenimmiiiiinii (A.16)

Ag71A G(0)= FHrAap Eweld A SfmmE (directional spreading function)
24

Table A-2. Characteristics of wave periods and frequencies

Period or s s
i
frequency Symbol Description Equation
: . Average period between _
Crest period T successive crests Te = m2/m4

. Average period between
Zero-crossing | gep

. T successive zero up- A= mo/m

period z . z
crossings

t which S(f) | dS(f) -
Peak frequency| f frequency a (f) 0

0 is a maximum at £ = £,
Peak period ! T Perloq at which §(f) T = 1/f
P a maximum P e
. e Average period of the
Significant . . _
period T 'hlghest one-third of TS = 0.946/fO

the waves
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o 7] ol 4
G(ﬁ) = C(s) cos?S %(9_5)], .......................................... (A.18)
sl r2(s+1)

C(s) = B C TS5 IR e (A.19)

223 I's Gamma function, 0 S £ #TH MO, sE shabel ]| 582
BES el = o] Mitsuyasu and Mizuno (1976) o] 23l s+ RAEHG %
REEEE (Fetch) mfolot. vt 2hddt s ddnde] de| o gslz

cos?(6—8) for |6—0 | (w2
0 Otherwise = srerseeeseesmscceaiinnnan. (A.20)

( St. Denis and Pierson 1953)

a8
G(0)= { S cost(§—TF) for |6-F | (/2
0 Otherwise = seeeesesersnsneennenens (A.21D)
A ( Barnett 1968)
o .

st B2, S(f)9 Mt WABES BH U BREHS SAERSZ 2
B AT MRS fXdctn g gher o] relAx AR gl ol &5 e 2
EZe P-M A% E# (Pierson Moskowitz 1964) 3} JONSWAP ~%|E# (Has-
selmann et al.1973) o|c}.

P-M A# 3 .

B
I
—160 —

2
s(f) 28 exp(—

= (Zx)éfs ) | Teerrtessvesmseccnecrcaniisianiineneioaes (A'ZZ)



7} A
a=28,1x 1073 (Phillips’ constant),
B=10.74 (g/27T Ut
oled, Uwst WEL 19.5m Fojojsel Rolct, o] A#ERE RS B
o] Rl o# Aut ZEEHE Aol AN E wRERIT HRH A ¥ B
ol 48] iRel A &-=rt,
JONSWAP £#H EH :

1

agt 5
S(f)= ey e P [— = ‘fio)_ﬂ P e (A.23)

o7} 4]
b= ex (~(f=10 20f2)
. _{ 6,=0.07T for f<f,
6, =0.09 for f>f.,
a =0.066 (gF/U?)""0%,
fo =2.84 (gF/U%) -0 |
of £ EW L shbe) ggel wREM HRS W Aol WA P-M =

HEHG F7 #PAZ A SE r+ Peak enhacement parameter o|u

S(fo)/Sem(fo)oltt.  Fig. A-lo] P-M =s]Exz JONSWAP £s| Exo] K
&5 9o},
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S (f)/Spm (fe)

(P.M.) spectra.
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B. RBBA X EHT
ALfE Egigel s W shako] fMS Mo 2 shobstx BHMES ¥

BBE 2o Az o] h&E flste #md dFS BA BT RESEHR
Bl sk

43t shakg 1Y

X

r:!_‘

(&= Fig. 4-10 9 grid point no. 526 ) oA s}

c},
Table B-1. Description of field measurements at the Eocheong
Island in the Yellow Sea during 25 October -1
November, 1983.
HEFE | A S 9 A | B2 A B | v 2
o] A x | ’83.10.25, 17h | B9 HE, T3 176m,
v} 23 ~11.1, 10h Aanderaa meteo station.
o] X x | ’83.10.26, 15h | A X B KIEE: 40m,
s} 2 126°57’55”E | ~11.1, 12h Waverider system,
36°07718”N spring tidal range : 5.8 m
7. v
BEe 8 105 742 10 5 F5E 232 AR & WERZ
7 A 7 BE vladl g ol Lo 7| EH U o] Z1EE 57 « BEIS BR

RI7 A= B AL Table B- 20 A &4c},
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Table B-2. Hourly wind speeds,and directions (Eocheong Is.,
Oct. 25-Nov. 1, 1983).
Day 1HR 2HR 3HR 4HR SHR 6HR
WS WD WS WD WS WD WS WD WS WD WS WD
Oct.
25 - - - - - - - - - - - -
26 1.1 8 1.0 SW 2.0 ENE 2.7 NNW 4.9 NE 5.2 NE
27 4.3 WNW 3.4 NNW 3.7 NW 4.0 NNW 5.1 NW 4,3 N
28 3.9 WNW | 3.8 NNW | 3,7 NNW | 4.9 N 4,8 NNE | 4.6 N
29 3.1 N 3.4 NNW | 3.4 N 4.8 N 3.7 N 4,0 N
30 4.9 NNE 5.3 NNE 6.6 NNE 5.8 NE 4.8 ENE 3.7 NE
31 2.6 WSW | 2.3 S 2.8 W 9.0 WNW | 3.6 WNW | 3.7 WNW
Nov.
1 0.8 WSW | 1.9 WNW | 2.2 NNW | 2.1 NNW | 2.2 WNW | 2.2 N
Day 7HR 8HR 9HR 10HR '11HR 12HR
WS WD WS WD WS WD WS WD WS WD WS WD
Oct.
25 - - - - - - - - - - - -
26 6.0 NE 5.1 ENE 5.4 ENE 4.6 ESE 3.8 ESE 4.3 E
27 5.2 N 4.9 N 5.6 N 5.9 N 4.6 NE 4.3 NNE
28 4,6 NNE 5.2 N 2.4 NE 2.7 ESE 2.7 ESE 1.9 SE
29 5.5 NNE 5.7 NNE 3.3 NE 2.7 NE 3.1 NE 1.0 ESE
30 3.1 NE 1.4 NE 2.0 NNE 1.0 NNW 1.1 W 0.8 SSE
31 4.8 WNW 5.8 N 3.6 NW 2.8 NNW 4.2 N 4.0 NNE
Nov.
1 2,5 N 2.3 NW 1.9 NW 2.4 NNE - . - -
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(Table B-2. continued)

Day 13HR 14HR 15HR 16HR 17HR 18HR
WS WD WS WD WS WD WS WD WS WD WS WD
Oct.
25 - - - - - - - - 4.7 NNE | 3.4 NE
26 3.3 E 3.1 E 1.9 ESE | 0.6 E 1.9 ENE | 1.0 NE
27 5.8 NNE | 5.2 N 4.6 N 3.8 NNW | 3.6 NNW | 3.6 NW
28 1.0 SSE { 0.8 WNW | 0.4 W 3.4 WNW | 1.9 W 3.4 W
29 1.0 NNE | 0.9 WSW | 1.3 NNW | 4.0 NNW | 4.3 NNE | 4.2 NNE
30 0.9 WNW | 0.9 W 0.9 W 1.4 W 1.9 W 2.2 W
31 3.5 NW 2.2 N 1.9 NNE | 1.7 NW 1.9 NW 2.5 NW
Nov.
1 - - - - - - - - - - - -
Day 19HR 20HR 21HR 22HR 23HR 24HR
WS WD WS WD WS WD WS WD WS WD WS WD
Oct.
25 0.8 NE 1.1 N 2,1 NNE | 2.5 NNE { 1.9 ENE | 1.7 NE
26 0.2 CLM | 1.8 WNW | 3.4 NW 3.4 NW 4.6 W 4.2 WNW
27 3.7 N 4.2 8§ 4,1 NNW | 4.2 N 4:7 N 3.4 WNW
28 3.4 WNW | 1.7 W 1.6 W 4.8 W 4.5 NW 3.4 NW
29 4.3 N 3.0 N 3.2 NNW | 3.6 NNW | 4.0 NNE | 4.3 N
30 2.0W 2.2 WSW [ 1.4 WNW | 1.3 W 1.6 W 1.8 W
31 3.0 Nw 3.1 NNW | 3.7 NwW 4.1 NNE | 5.3 NE - -
Nov.
1 - - - - - - - - - - - -
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L 2 |
RS g 3A7meh 20 27k o2 7 (Analogue ) 9 x| & (Digital )
Je 2 7259t mEHol 2o 0.5% PACE /EH gAEr| e ZT#
# 2 BT A4S AF 8 20879 7 EF 1024 5ok 715l ) £~
s B2l kg o] £3te] B4yt olwl HmE (Degree of freedom) = 20,
fy (High cut - off frequency) 9} f, (Low cut-off frequency) & Z7 0.67
Hz o} 0.044Hz 2 sgich &4, B Hmaxst 0.5m o3kal 715& @
8 (Calm) A2 zaisted SiFHKel A Batstgich
SRR sl2to] BiMES-S Table B-30o] AA G2 o) &7 vt

Ol

WES shol & 95 Fig. B- 1o BHE Aeais 8570500 R
& 5m/sec o|stoln MES N~NW7 SAlstglon @ie oE vt (B
BOol Slal Avisislch wEE 2m olstelm WHI(Tz)E 68 oA
LA vmA sl wEe) BES EEEE EMAA AR A
EARE BERcE o X7t #in- BB 7t A4S 2oz MmAM ¥
BEES BS G Fa o (Fig. B-2). BWils BmEss v 24 248
WE2A wEEES A0 BE D KEES HEATH BB BE
9 WS A9 BHEAL wEsith wekd ol d HRE #35 ANA A
259 oj2e Lo RMIMS BEel 2Esich
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Table B-3. Characteristic wave parameters (Eocheong Is.,
Oct. 26 - Nov. 1, 1983).

Hs Tz Hmax THmax Hmax/
Mon Day Hr (m) (secs) (m) (secs) EPS Hs Remarks
Oct. 26 15 F
18 calm
21 calm
27 S 00 0.38 2.73 0.67 3.00 0.509 1.763
03 0.82 °3.26 1.32 4.00 0.564 1.610
06 1.03 4.33 1.81 6.00 0.673 1.757
09 0.95 4.35 1.45 4.00 0.730 1.526
12 1.02 4.51 1.56 6.00 0.713 1.529
15 0.99 4.27 1.81 4.00 0.687 1.828
18 0.83 4,26 1.22 4.20 0.667 1.470
21 0.61 3.84 0.89 4.20 0.706 1.459
28- 00 0.7 3.73 1.28 4.00 0.640 1.803
03 0.67 3.47 1.14 4.00 0.642 1.702
06 0.58 3.52 1.19 4.00 0.613 2.052
09 0.41 3.38 0.69 3.80 0.623 1.683
12 0.38 3.40 0.65 3.60 0.533 1.711
15 calm
18 0.45 3.02 0.72 3,60 0.543 1.600
21 0.48 3.01 0.8 3.00 0.583 1.792
29 00 0.48 3.20 0.73 4.00 0.603 1.521
03 0.57 3.29 0.615
06 0.48 3.14 0.82 4.00 0.559 1.708
09 0.47 3.26 0.78 4.00 0.536 1.660
12 1.05 4.00 F
15 0.75 4.00 F
18 1.06 4.00 F
21 0.39 3.43 0.70 4.00 0.603 1.795
30 00 0.48 3,29 0.88 3.80 0.681 1.833
03 0.48 3.48 ' " 0.659
06 0.76 3.79 0.602
09 0.63 3.97 1.09 4.00 0.633 1.730
12 0.58 3.95 1.00 4.00 0.618 1.724
15 0.51 3.75 0.93 4.00 0.622 1.824
18 0.41 3.56 0.75 3.60 0.610 1.829
21 0.39 2.98 0.71 3.60 0.589 1.821
31 00 0.53 2.81 0.92 4.00 0.478 1.736
03 0.89 3.33 1.41 4.00 0.579 1.584
06 1.04 3.97 1.86 4,00 0.630 1.789
09 1.04 4.05 1.45 4.50 0.665 1.394
12 0.95 4.13 1.60 5.20 0.681 1.684
15 0.96 4.34 1.69 5.40 0.694 1.760
18 0.99 4.50 1.97 6.00 0.711 1.990
21 0.80 3.99 1.47 5.60 0.659 1.838
Nov. 1 00 0.64 3.60 0.95 4.00 0.571 1.484
03 0.42 3.69 0.68 4.60 0.602 1.619
06 0.37 3.33 0.60 4.00 0.612 1.622
09 calm
12 calm

N.B. EPS is epsilon that is a spectral bandwidth parameter
F means a faulty record.
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Fig. B-1. Time series data of the winds and the waves measured at the offshore of
Eocheong Island from Oct. 26 through Nov. 1, 1983,
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C.1. RRAS BREFHE

BeR A whghd 2 REMEE ofd BASH EHER (PLOHBE) I RA
of BHPl whet BT whR (B v Ao debdth webd FRE
e RS BEREES 99 oh3E A4 5 oo,

RAAS RESHE o Ko2 BAY £ 3
P(r) = PC + AP exp(—ty /1) ceeoressmmmssmessesssmesereeeee . 1)

A7 A P(r): RE Dol A BERE rim HojX Bio] REE

Pc : BRS L RE(mb)

AP i BRS PLRES 2ol (mb)

fo BRSO EERRC] RS HE B7kx o) A2l
r el A SEEED (R 35D, wo (Ve/r) aem Coriolis Y (£Ve) o
Fge ol FRE

2 P
Ve + fvg = _1,6_ ................................................... (C. 2)
T Qa Or

o714 Pa: mES FE(=1.1 X103 gr/ch)
f : Coriolis Rt (=2 Qsin¢, Q hERS] HBAEE, oo HE)
Vg : R (Gradint wind velocity ).

R (C. 1) (C. 2)o4 Vg

Vg =F() = (252 exp(-ro/r) + Cr/2) 35(Fr/2) v

BRol #ibsly ke fEEstd BEAY viate Fo)ol WEEHE 2%
B, U, o2 SERMRS BRFMoZTH ME BEMAED o FAs A
E, avbF BASLE mAA Tok (FOLEBE, Symmetrical wind velocity,

LB, U, = C () orererreerernrii e (C. 4)
o714 B, Cy & 0.6~0.70% KFgol AL el H2 C, 2 a9 it
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£ 029 2xKo FRstd ol e A4ele) AT (REE 1975)
C,=0.424 + 0.01 y — 9.286 X 1075y2 weeeerrererirercrnnnnennn. (C. 5)
@ =27.6—0.424 y — 3.571 X 1073y2  cereerrvomrreereniunnanns (C. 6)
2ol A RES A9 wE EED o] Snz MEMS BT o9 o
FE ek o ¥A MAS BEol wet Ar)E vzl ®R5S $9) vk (Wind
velocity of field)ol2} ap = Z7l&E R (C. T)E Frd= thg3 2o
F= o
(1) B} whe BES EEAAT 2L Hrow Bt
2 £} vhRel e EEEE 2 BRSO Al vla g,
(3) 2o whEES) BAMY MEMLGEE, Vo ki 13o 42 ofd =
ol ot

2o} uhakmE, Uzzcz%g_:%)v .................................... c. 1)

4714 C,& C, 5 o] 0.6~ 0.70]ck
debq BEGE BEC % RE 2 RAS U, 9 U, 9 uE4Res oo
3} 7o) Fat & ok,

U=C,Fir)( 1 +M2—M(sin0——/_§coso)j% ............... (C. 8)
B=tan'[( ¥/ 3+2Mcoss) /(1 —2Msing )] -weeeees (C. 9)

714 M=V /F(T,)

C.2. Wilson 0| 2|8t BURHTE

7h BRBEAS] WMEH
BRI Lol 4 Bge] BAslE gtn A AHE B (EARAAE FTARD
Bggo] 3m/sec Lol Big RESPI)S EEstw, 2 Held EF7E 0mol
i ﬁﬁﬁ# 0m/secql Aefoll A = B} FHERM, Uodl fEHoZ #HIRE~
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2, Axoll A FRoe] Bty BaEsttt. A 339 EEAKX (3.6) 4 (B.7) o4
gax/U%ol FAoian BEste &L Az, axubg AYPshedl LAt B, At
(hr) & 34 o3 2
yAN 1/3
Ato = S x_di__on(ﬂ?) .................................... (C.10)
o G

ol At, 7b Atel 1Az7kEch Zom ojdA T3k At, 9 AxE o] &3ta, 29
At apolol AYPste A, Ax, ()5 KN(C.11) 3 o] Foto] Fm, Wi =2

Axy = 1.6T(AL - U) V2  coviicciciiiiinice (C.11)

gz BYE AART (LT EELE Ax9 Ax,v BATH) .

BB, H,o= 0.2424 U, A%, V2 () coerenenenenennenenen, (C.12)
o , Co=  1.173 (U, Ax) /3 (m/)8) ererremeressiernnns (C.13)
ﬂﬁq R Ts: thcs/g (S) .............................. (C14)

o Bme] B 4 E8
22 oA BEd BEE, CG(=C,/2)E At EE At, b #TT
Bhao) A, RE LY BEogoz8E (Fig.4-39) % (C.15) =% (C.16) 5%} 7

R MR R 2 B RES 243 &, A 3% X(3.100% .11 F
AX,
U, =Ug,, + " (Ul,l‘Uu,l) .................................... (C.15)
Uy = Us,s + °(U34 Ug,g) cooreeeemmeemmesssnnnnnenannnneeees (C.16)

ol &3t} Pigol #ETE A EE Bl =E BMLES Tl BEXoE B
R a M) WIRHERHE T, L A3 g4 B A% e F
Ho® WRHENEO =2€ WA of F4L dRssich
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Fig. F-1.  Hindcasted wave distributions during the typhoon Agnes, at
0000 GMT 1 September, 1981. Arrows indicate wave pro-
pagating directions and heights (H, /;,) in meter.

— 201 —




Fig. F-2.  As the same of Fig. F-1, except for 1200 GMT 1 September,
1981.
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Fig. F-3.  As the same of Fig. F-1, except for 2 September, 1981.
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Fig. F-4.

As the same of Fig. F-1, except for 1200 GMT 2 September,
1981.
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As the same of Fig. F-1, except for 0000 GMT 3 September,

Fig. F-5.

1981.
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Fig. F-6.  As the same of Fig. F-1, except for 1200 GMT 3 September,
1981.
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1982.8. 12027

Fig. F.7. Hindcasted wave distributions during the typhoon Cecil at
1200 GMT 12 August, 1982. Arrows indicate wave propagat-
ing directions and heights (H, /;p) in meter.

- 207 —



1982.8. 130 7

/N~

~
e = = = = e e\e
s o \+" -

ﬁ
N
,
-
:

“« =~ s .~

L S Y

Al » 3‘\ 4 '\
(o)

L 2 Y W W

Fig. F-8.  As the same of Fig. F-7, except for 0000 GMT 13 August,
1982.
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Fig. F-9.  As the same of Fig. F-7, except for 1200 GMT 13 August,
1982.
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Fig. F-10. As the same of Fig. F-7, except for 0000 GMT 14 August,

1982.

—210—



19682.8. 14.12/7

Fig. F-11. As the same of Fig. F-7, except for 1200 GMT 14 August,
1982,
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Fig. F-12. As the same of Fig. F-7, except for 0000 GMT 15 August,
1982.
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1982.8. 26.18Z

Fig. F-13. Hindcasted wave distributions during the typhoon Ellis, at
1800 GMT 26 August, 1982,
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Fig. F-14. As the same of Fig. F-13, except for 0000 GMT 27 August,
1982.
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Fig. F-15. As the same of Fig. F-13, except for 0600 GMT 27 August,

1982.
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Fig. F-16. As the same of Fig. F-13, except for 1200 GMT 27 August,
1982.
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Fig. F-17. As the same of Fig. F-13, except for 1800 GMT 27 Augut,
1982.
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Fig. F-18. As the same of Fig. F-13, except for 0000 GMT 28 August,
1982.
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