39 6 Vol.39, No.6
2008 11 OCEANOLOGIA ET LIMNOLOGIA SINICA Nov., 2008
%
1,2 1
(1. 266071; 2. 100049)
- . 7P - . Ta(®)
my (X X
S(@;my, @y, B) =— ?( )~ [~a)~ :I eXp _p(~) [%} -
@) (%) B(%)| @ (%) q(%)| L@ (%)
, 300 500 2000 5500 10000 15000 @, s
7 , Hasselmann ’
, 7 , S(w;my,d,,B)
S(w;H.T,B)  S(a:H.T.5) S(w; .7, ) ,
P731.21
(1990) R )
’ 1
, (1990) Neumann ,
’ g (@) @)’
< S(@3ig, @y, B) = —%| = | exp| ~L2| | 2| ~1|| (1)
@B\ @, q |\ @,
* , 40476018 T 7%, E-mail: wolaiye 2004 renmen@126.com

: E-mail: yjhou@ms.qdio.ac.cn
:2007-04-04, :2008-04-08



542

39

47’ B T,
—q ()
-exp| —— 2 -1
q a)o(f,B)
s B-0
( 1993)B-p
L. H*TR[ B(S 5
S(@;H,T,5)= 2[ @) _a
4’B(5) | @y (T.5)
- (3)
exp| -2 | —2 | _i
|| (79)
. H*TR[ B =
S(@H.T,8)=— D)o
4n’B(p) a)O(T,ﬁ)
— (4)
exp| -+ 2 -1
q|| @ (T.5)
2 =& >
(2008)
B =5.68x107 5248107 -4.66x107 In ¥
iy = 1.36x107 )'62‘37—1.10><1071 In¥
@ = 4.08% 10" )2—7.<)2x10*1+3.71x10’2 In¥
1 5 pg , - LA
A 1
1 125, p=—2"—, g=—o, B
PEa T 170 P
" (p-1) 2 A-1
I Ol e
q\p q A
B , A
> P q
> (1) b}
-~ . -p(%)
L g (%) { @ }
S(@;my,dy,B) =—— — | ———
U @y (2)B(F) | @y (%)
(3 (5)
exp _p(F { & }q()_l
Q(’z) 5’0(;‘)

) ( D
’ ; ’ (X ~15000),
; ’1 ; , |
(1984) ’
0 ”; .;ONSWAP
, Hasselmann 1973 JONSWAP

Ijima 1957 (Ijima,

), Hasselmann
( 1= 4, | )

Hasselmann

(Wu et al, 2004)
H=264x1073 i5.42x10" ~1.25x1072 In(%)
T =440x10" £3439><1071—0.91><1072 In(¥)
B=568x10" 29.4gx10"—4.66x10’2 In ¥
2
( 2 )

5=214x1072 B—1.05—4.2ex10" InB
B=1 261_;‘,1.28+1.97><10’l In(B)

5 =8.57x]072 5 135X107+5.7x10" In(%)

B=7.0x 102 )?3.39x10"—9,1x10*3 In(%)

(3) @),
(3 4)

(6)
(7



6 543
(13 2
9 B
2
0.0006 , _ s 3
6 126 B RRX A 300
0.0005F 2 KH K RIX A 500 ’
0.0004 3 IR RX H 2000 1
o 4 BB RIX 9 5500
& 0.0003} . -
o 5 JEHE R X 9 10000 0.0003 6 o ‘
e KUK S 1 BB K AX 5 300
0.0002 6 LA X 15000 St
2 BB IX 9 500
0.0001 : 0.0002} 3 BRI IX 79 2000
0.0000 - = N - 4 LK RIX A 5500
00 05 1.0 1.5 20 25 30 3.5 40 45 50 = 5 B AIX 29 10000
@ 0.0001} 6 5B KR IX 9 15000
1 S(e; iy, @, B) 2
Fig.1 The growth relgtion'of thr'ee-parameter spectra 0.0000 ) ) ) ) ) )
S(w; iy, @,, B) with dimensionless fetch 0.0 05 1.0 1.5 20 25 3.0 35 40 45 50
&
0.00045 N .
6 1 BB RX 2 300
0.00040 R - CF T
0.00035 | 2 KH K RIX A 500 4 S(w;H,T,B)
0.00030F 3 TS XX 2000 Fig.4 The growth of three-parameter spectra S(w; H,T, ) with
3 0.00025f 4 JEB IR X 79 5500 dimensionless fetch
S 1 e
= 000020l 5 )Llﬁ{i\ﬁ\[%?jloooo
0.00015} 6 LBIKAIX g 15000 F1 TNHEE
0.00010F 1 Tab.1 In situ date
0.00005
0.00000 : L — —
0.0 05 1.0 1.5 20 25 30 3.5 40 45 50 ¥
@ 1 3.0610° 133
2 S(w;H,T,B) 2 3.56%10° 96
Fig.2 The growth relation of three-parameter spectra 3 4.09>10° 203
S(w;H,T,B) with dimensionless fetch
0.00035 R 1«
6 1 BB RX 9 300
0.00030 2 B ORX 3 500 5— 7 2) ( 8 , 5— 8
0.00025} 3 JEBIAIX J9 2000 ,
= 0.00020} 4 I RAIX A 5500
s 5 JE B UORIX 410000 ’
0.00015 e 5 ]
6 JC B IR AIX 29 15000 — )
0.00010
0.00005 2 0.00050
0.00000 —— ' —_— 0.00045¢ S 32 2
‘ 0.0 05 1.0 1.5 20 25 3.0 35 40 45 50 0.00040 ——- TR
5 0.00035} — Mgk
Lo _ 0.00030f
3 S(w;H,T,0) 8 0.00025}
~ ~ %]
Fig.3 The growth of three-parameter spectra S(w; H,T,d) with 0.00020
di onless fetch 0.00015}
1mensionless 1etc 0.00010F
3 0.00005
0.00000 )
0.0 . 3.0
( &
, 1978 1979  1982), , 5 =3.06%10°

S(w;my, @y, B)
Fig.5 Comparison of three-parameter spectra S(w;n,,d,,B)

with the observed result at dimensionless fetch of 3.06>10°



544

39

1

0.00050
0.00045
0.00040
0.00035
0.00030
0.00025
0.00020
0.00015
0.00010
0.00005
0.00000
0.0

——— S L
— Mg

S(@)

T

T

6 X=3.56>10’
S(w;m,,d,,B)
Fig.6 Comparison of three-parameter spectra S(w;,,@,, B)

with the observed result at dimensionless fetch of 3.56>10°

0.00050
0.00045
0.00040
0.00035
0.00030
0.00025
0.00020
0.00015
0.00010
0.00005
0.00000
0.0

——- L
— Wip WL

S(@)

T

7 X=4.09%<10’
S(; iy, @y, B)
Fig.7 Comparison of three-parameter spectra S(w;m,,@,, B)

with the observed result at dimensionless fetch of 4.09><10°

0.000351
0.00030
0.00025
0.00020

T

——- L
— WA

T

T

S(@)

0.00015

T

0.00010

T

0.00005

0.00000 .
0.0 0.5

0 1.5 2.0 2.5 3.0

S(w;H,T,B)
Fig.8 Comparison of three-parameter spectra S(w;H,T, B)

with the observed result at dimensionless fetch of 3.56>10°

4 45iE

b S(a); g’ 7:’ B)

S(@;H,T,8)  S(;H,T,B)  S(w;my, @, B)

E

, , 1984,

, 430—437

, , 2008. .

. , 39(5): 433—438

, , 1990. , 21(6):
495—504

, , 1993. . ,

24(6): 126—131

Hasselmann K, 1973. Measurements of wind wave growth and
swell decay during the Joint North Sea Wave Project
(JONSWAP). Deut Hydr Zeit, A8(12): 1

Wu Shuping, Hou Yijun, Yin Baoshu et al, 2004. Relationship
between wave steepness and wave age in the course of wind
wave growth. Chinese Journal of Oceanology and Limno-
logy, 22 (4): 340—343



6 : . 545

THE GROWTH MODEL OF WIND WAVE SPECTRUM
. RELATIONSHIP BETWEEN WIND WAVE SPECTRA OF THREE PARAMETERS

AND FETCH

WANG Xin'?, HOU Yi-Jun'

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071,
2. Graduate School, Chinese Academy of Sciences, Beijing, 100049)

Abstract Growth relationship between wind wave spectra of three parameters and wind wave is studied, with which
overshot that appears during the wind wave spectra development can be described more clearly. The growth relationship
between spectrum parameter and fetch were studied, from which three parameters and overshot phenomenon that appears
during wind wave spectra developing were tested, and an equation describing the growth of three-parameter spectra with

wind wave was obtained:

et e E I (Fo

With the equation, the spectra of wind waves were obtained at zero-dimensional fetches of 300, 500, 2000, 5500, 10000,

and 15000, and the overshot was described more clearly. However, the overshot does not exist in the whole process of wind
wave spectrum development as stated previously by Hasselmann, but in the early stage of the development only, extenuates
with wave growth and then disappears when the wave fully grows. Tested against observational data, four different

three-parameter wind wave spectra ( S(w; iy, @y, B)» S(@;H,T,B),S(w;H,T,5), S(w;H,T,p)) were proved reasonable. Mean-

while, the growth relationships between fetch and spectrum variance, peak frequency, spectrum width, wave height, wave
period, wave steepness, and wave age were also validated.
Key words Wind wave spectrum, Spectra with three parameters, Overshot



