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Abstract

When wave propagate the shallow area from deepwater, many phenomena
will occur due to the different effect of submarine topography, energy
dissipate, bottom friction and current etc, such as reflection,
refraction, diffraction, wave breaking, shoaling transformation ,
non—linearity wave—wave interaction and so on. Since the sediment will
be transferred by interaction with tide, wave is one of the most important
hydrodynamic factors of harbor engineering. Wave not only change the
environment of shallow sea, as well as the coastal production,
construction planning, marine transportation, fishery, seaside
enterprises, marine tourism and so on. While the development of economy
and more and more human activity, ocean engineering, engineering venture,
a high quality of the wave forecast is required.

This paper used SWAN (Simulating Wave Nearshore) as a mode of
numerical simulation to build the Xiamen Bay project. At first, we
designed an experimentation plan to study the wind field, water level and
tidal current that effect upon the wave growth and propagation, in order
to responses the most important influence of depth—induced dissipation,
current field and water level to the wave growth and propagation. Second,
use SWAN model to simulate the wave field of Taiwan Strait , put the numeral
results in use as boundary condition of Xiamen Bay. At last, use the tide
simulation results of Xiamen Bay as the initial condition and the waves
simulation results of the Taiwan Strait as boundary condition, select the
monthly mean wind force in July and the one in October input to Xiamen
Bay, fully consider the power input, white capping dissipation, wave
breaking, bottom friction and nonlinear wave—wave interaction, we use the
SWAN model to simulate the wave field of Xiamen Bay. The result shows as

below:
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First, the height of wave in the northland of Jinmen Island is low
because of depth and the blockade of Island.

Second, the height of wave in the inboard Xiamen Island is low because
of the lee.

Third, tidal current is the important influence to the growth of wave.

Keywords: Wave; Tidal current; Interaction of wave and current; Xiamen

Bay



IV REE 22 18 S

F—& 5

(s

I\

1L1#ARER

1L.1T1HREX

M5 S SN N P YA 2 LW IR B INETE: L) P DA B G =1 S LR T ST
RN T 28, ERIAEIESS; FN, R O ADOE AR B
AT, R AR A m s . S0 BRI ARIE MG
WAL AR R X MR TR, 2. JL, JKEh T &AM
WIS 2 R, HEN T RFA . X AT AR B KK ™ AL B 5
M o

A CE EWFIER L 3 SR A BRI R S st T2 a il i . TR 1Y
PARALIRNURJE , S I R /KAMAAZ e s Y v I B AT R AT A5 ) B 53 1) 3 25 A
B R B RN AR O U TR K TR O TR
FREBI AR TFARRIRIIR 24l BHAVE, X BE U T AR A 93 1)
B R A R o L, T AR AR T T R R B AR, PR
T A RN BB, R I AR LA AT S M R S AT A YR BT SR A
L AFRIEFEAE 72 LR S I R R U S5 AT S MO A I N 2

1.1. 2 BiREXHRE T

PR IEHRE 2 P i N R Y IR 2 — o BN R ) AL HE, N
VPO U K, SRR BlE. N DERYINAR, SR HB AR KT
BRI IEE KR A (A AR AR 52, B33« KRR D) o AR &R s) )
IR MHIZT, 3 BRI KA« ity S SE SRR ) A Ut 4
WIRBERE S I R RACHUS — RGN E Y, RS, XSk
RIAE: — IR, skt e, BRI R
BRI SRS ANB, SIEE AR, AEsh R AR KT 230 B A A 2



IV REE 22 18 S

BTG =R IR RN AN g (R, 3 SRS I LA S sl N vl g
FRE, AR TEWR AR AE T (K 18

IR P, HR w0 F BRI I i /s, - DRIMAERIE ST Hh 90 iRk
P HRAWE s IR PTRE LW 2 R LR N AP, W TR, ATLAA%
JEHIE 2R A5, DAL R A AT 5t A5 A B

MR BEAT RN, T KRASERAE L, I e VR 1R 532 T A e
SEM, IR B B AR A A R A R AR (D
IKIRA IR P BB RE R IO HERR, (el my ok, (20 HUBAR ™ A (KR BE AR AL
B, PR BREI ARG R, (3D ZKIRm N B e R a, A T ANRIEAN
BOIRMEE, WA FEm MR (4 HUBSERCN b i, 2B oK
VI R RS ORI R BEREIN, IS T IRl s 4%
PRSI B RE s M REEIHAE KN T REEHERUS, Demiii/l: MReE A TfE
EHERUR, MBI K. T EKBAR SO R K AT EAOCR, BORNIN
ey PHFIK G I R o = gk tanh(kd) , PBEOELE K IRBER MR, 1]
AR I BRI SRR S LA 0, NI S BB IR T 5 SR AT

X BARAERE T, A R =R R DU I g i ) B A 5
BEse; —RBIRBIBHIIT; — R HeA B AR S IR BT I AR A
7 =4t BUEE . AFPZRTEAMBENLIESEREE . B I Al SRAG R AR R 5 Bl Ik
ARERE CLRiE 2 OO A2 ) I RE A5 Rt VE DR} 5 332 SUBL K4k 2
BEES IR LRG0 — RGO R, DU LI S ke o PR Yl L% & 5, W
IEE B 5y %2 2NN F 2 B 2R S0 T AR 2 o ) BRI W SRS UAE g 1 3 ) 27
WEFE A B AT, e AR B, ] E R4 AT 5 R TR
I, A7 B TR FEAR A R, (B AE AR RATBLAT L RO (1 TR o 4 7K B K %2
PSR AN B RIRE IR, ) BERCRL A LU RN, A9 RN SR R i 4
K. BARFAR M EAR L BEIRAG ) B L WA e L A T A, (EL'E S I ST TR
SRS A, 0 I I AN A A A 4R 5

BEAE VNI BEEEOR LA IR B v A BB V5573 (R LT3 A e, A 4
PR PR AL AR AR EE AT 2, IO H i BB AR T-BL. 1
S TR Ay, Krop AR GRE o 1 1) AR IR r (1 B RO il i, ] I ) A



IV REE 22 18 S

b Ak PR K2 T T i) AL, A A8 5N 1R ) B A\ S 1 RA BN IR 1R 5« DAL,
HOA BRI OPIR « WI A I e U DAL e A2 A T the A5 3] 1 okl
ZIIN ] BEAh, R R AR T S 45 ROk 4 e DB AL F A I R S A A
e

I FPRIF T 1 IR 76 1T 4 Ay VS8 R AS ) g 7 A P14y LR ) 3
Fo WM T 15 BRI R B (s I K AR,
A I A F I 5T LA 3R, IR AR L ME AR R 9 H S 75 11 4
o A, Frl e 4 (i) AR KRR i T AR A, ARt
o) BRI 5 5 /DT SR ARIUGIR T A VF 2 AN TRl SRR L 9 i) AL ISk B AL
INATBEENILGR o — A AN ZR 57 B AL PG ) 7 Al g T3] e AT R H0
WA MRS B (R AT O ), LT & A4 e Th A K K )
ERKBE, BT LK IR dEPEANAR A 285 DA (1 B[ 23-27]

1.1. 3 BIREH 5 B W

oAl 30~40 FFEARNATTHED RHAEIRBEAT I T . WETUREIR B 4R 7 1
SR ZHBERIE PRE J7 IR A R TR S s & ke ok, B ik 45 Rk B
BLEREL, W T HEIRAOBEHLE 5 — 5 i 1) A O R A PR R B,
TUFIRA G BN K R, GERAEDE SRS [ (K40 A0 e TR e ok T
RIS By doc B BRIV IR 5 3, 1714 A LA YR ABLAD 5 V2 1 e P10 1) e Ot
s NPT AR IR : (DD BERE MR AMZERALE]; (2) B AEdH=s ()
PHCAR AL 3 18] o AL RN o BEAG R B 77 T T R R AL, REVR S AT AN T
RIE.

e 20 4D 40~50 fEAR, DLESZAELL Jefferents HLHIHRRFAIE D & 58 =
S A FIR) Sverdrup-Munk 773k A MU RAR I S — AR R B PR B
60 FACLUG, HERDIFUAE A AR TR 0 IR A
Phillips—Miles MUK AEPHE (8] Hasselmann FRIUE—I AE S AR BAE AL
I 5 R WS, TR T A Pierson-Mockowi tz #(P-M %)% JONSWAP
B ff)—2 Neumann 4 R 2% A4, B4R Neumann #5 M1 Bretschneider %8 £

FEHRRPHRARR TR vt A R R, (B EA R ARG, el



IV REE 22 18 S

YR A I e 5 A B G R B ), 5l 2 SR 1K Fourier 3R] 5E SUA
— 3 B S HE IR P-M AT JONSWAP % 2 ph SIS YR 10 s il i 28 i o0 A AU
13201, £ Fourier WhRsE S, i HAFE AR HE, 2 JONSWAP L 74k
T A A B R RGN B A KSR IR AN TR, B BLAEATS AR 2 e A 5 F PR YR A
Az —.

20 40 80 FEARLLG , KRB B FURITHS UG T KIS0 - Snyder 77 1981
SEH i E T Phillips-Miles HLHIMIBCK R AL, 45t 1wl BEEE B0 AL )5
PREC, T RET TS 2H B R A 5 R BT — AR IR e R A
FEAE— R PO T O B A A IR I AR 1, Rk 55 0% (A T A PR
Wolf % (1988) TEMEIPr b RBHATIE Gl IR « WV XU B A e A0 11 S FH
T, G5 AL BV AT P AR TR IR 23 1 A 7 R A IR AR A 5 RS (R B TR AT SR 7 Ve 7K
LW 4. Janssen (1988) M FH LM WA IR ELIS, WFSURBILAEHG . <54 L,
Gy YR E] FRAH ELAE FH RS B 28 R 23 W B

TR I, TERR MK, DUAR AR B A A s 1 e, e M i
AT S AR GRS 5 AR KSR, — A AR B4R F e AR, Fill
Rt AT ) o SR s o« — AR T A 5 I NS A eV IS A A AR 7K 33 P )
WA AR AL B BLSE?E3A ) Abrea et al. (1992) g bl xd i AR YR IR —AH )Y
MEAER, JLFREA R TRk, imAREEZ H T-55k5. Eldeberky &
Batt jes (1995) fit i 7MiMt TAE, 4 SWAN 424 T4 20 = HIp A H A A .
Eldeberky (1996) 5k 3T LTA A3 (Lumped Triad Approximation).

SWAN A5 [E Y IFST . W7 2503300 ) SWAN [ ik 1) 7 2 At =X 0 dpl it i 5
KA, Xt 1990 4F 15 5 &5 RRA 3 A< DMt By, SRS seim &
IR TR T XL, LAl 4E A5 S 5 R AW o I H A SWAN BEHS 0 5 1) R
TSI = K B WIR I AT B X, 45 SR W TR 10 7 ) g
IR G R BB R B LU AT 1 22 . s O T SWAN BT TR
[RI 7K IR 0 IR AL R IR S0, AR R T30 22 V5 T Ve K IR BB T B
FRT G VS FEAT LI I, DU e e 5 A0l 25 R4 LA, SO iE A 2 2R R
Uf. Shan—Hwei Ou %5 H] SWAN HLAUNT & V5 5 BRI K & KIRIABEA TR, 13
PR NG PHILEIR, PR H SWAN BEAUIN S i W RS o] LLER s v S0RS K. F. Cheng



IV REE 22 18 S

SEAE R AT U S RS PR X B AR N, B RVE S ek, 3R ANR] A 3t B X
s, R DR R R 211y 3, AR 54 SR S B v A 4

&AMk, B =ARTRAK IR SWAN FEACRUE A . T . s K, It
HBTEATR SR R K BRI 7, BB AR 45 R4 s 1R [y w4k DA 5 2
M.

1.1. 4 i RHEEER R E M

PR WIS R AR e XA T — AR RO R S (ESE BRI R 3
B ARy, ALK EN ) 5 BRI AAE R A AR, T BRI A5 1 «
7 W PARALIRNS K T 77 L 5L, AnBIRAL AR AR T 5 D B3 oK AN A3
Wit a5 R KB I I A3 ARARHEOR ™ AR R, KA ATIE L LA 1424k
FUEPAIRATE o XA A AR s G R SE O W S, (AL, e e VR A it
TR AU R AL 5 A B R 2 /K 30 ) 5 TR A A F BT,

KK SIS PARFE WIS, ASDE23E 73 BRI AN RS R IR AL I T3 fe
B8, 2 18 T R 7 A8 AR R A A A T I S, AT TV 2 B R 5
SRV R TR K 2 R AR L S B IR Y, B R S B PR A v g
TR TR BNy B P AT A (Rl A A i = AR AR AR o — B WIF SR A AR Y i1
Jies THE T Ut R B EE AR KM [40], (NS 50 A= ATE M L
TR VR A B E A AP B (18 22 TR) AN 1) 3 A A, HANBE 58 4 S il
JUFCIEE 5 /K DR I ] 23 AR A 0 TR KT 5 0

VIR R AL PR AR PTG 2 R Y o el 3R v SRR 37 ¥ oL S
e 7, DT AR REA T BSOS TSI, ARAULIN [R) 25 K R X LR I M, P A
H A — ST ) U BB IR AR, A5 8 RIS B B I A2 461
FERGRIAE R 77 AL RIIR AR S Y. 7« et 36 R 4 T (R S B D 1. A RN 31l
WA, SRS B R 20 AN TR, K
AR P 7R RPN it Vi TR R T IV 62 N 1 2 VA TP s e G LA
MATRZ RAIBARE N RIS DI S AT Longuet-Higgins, Stewart $2 i
PBOIRARST Y A, RN YR v BB RIS IR U T 5 b i Ay
(RO F K S issh it w .



IV REE 22 18 S

PRI, k2% K PR R R A [ 254, AT AN D3 S Tl A BE S U0 =
YR WILFEER R KRS I, Xie et al (2001) ¥ PE4HITE T R
St 2R T B VIS ) FOR TS DI Sy (g . H A, X TRtk ik, il
B v 2 FRIBIRONT TV g B8 PRE 5 12 g 1) 55 W oK 2% BB TR = A ZK U 14
H B2 18T HRI N 0 K e, R AR Y O W ] 38 4y 4
# 2. wIEL Mellor (2003), Xia et al (2004). ¥4:ifF. @Mk (1999) 2
NBIBFFE AR AR I AT S = A5 N g PR 2 ) 23 A1, JFIES T W1 R R
(B, T (1) 43 AT R4 8 I T 2zt 32 L 3 [ - 1) (R it B T 08 0y, fF DR,
A I FH T ST S50 A S I ) SR vk S K R

TR WIS TR, R DOR, BRI R 2 N
B, SRIGLEREAS/ IR R B, BRI KSR (0 PS5, X SR N IR
N IEETT S, 2% IR S R ZOR B IRAL RR R 520, SRS F2% R TR A i 1
SN, K BRBUE S A BRI I 0 o B A DL BB IR A B 7 1) A
TRELZ N\ BIR BE

1.2 KXFERAE

AT ZE R R R AR SWAN B T8 KOIRAS R, IRIERIT 5
R, JExS R AEREAT 70 #r

W BN T AR, ARG R BRI A e R A E
SWAN 22X ) I FHERAR o

5T MER T SWAN B NI, FERC, SOk, AR, MIh4
8 S R R R R B E AR,

B RO BE R UE R AR AT, W R WAL RO R
AL

FVUE SR G KRB E AL R A5, T 1T TSR A 15
PSSR AL R A, 0TIV KRS I KGR AT AU 5, T4
DRI R VR A R 52 T

HIE Hig.



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

