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a, e. Separation results using PM method; b, f. separation results using improved PM method; c, g. separation results using JP method;

d, h. separation results using spectral integral method (similar explanation for the following figures)
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Fig. 5 Separation results of wind-sea and swell under pure wind-sea conditions
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Since the significant wave height of swell separated by 2D method is zero, » is NaN (Not a Number)
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Fig. 6 Separation results of wind-sea and swell when swell dominates
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Fig. 7 Separation results of wind-sea and swell under pure swell conditions
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Since the significant wave height of wind-sea separated by 2D method is zero, r is NaN (Not a Number)
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Fig. 8 The variation of statistical indicators of separation results under four different wave conditions as the ratio coefficient changes
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a, e. Separation results under pure wind-sea conditions; b, f. separation results when wind-sea dominates; c, g. separation results when swell dominates;

d, h. separation results under pure swell conditions
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Table 1 Comparison of separation results between the
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r RMSE/m Bias/m
SR EPMIE (AU ) 0.87/0.78  0.72/0.60  —0.45/0.26
YO A PMIE (VA ) 0.88/0.85  0.50/0.49  0.12/-0.13
SrBOHEPMIEE (XVH)  0.94/0.93  036/032  —0.06/0.02

Horp, ) i o TEIX B, R A RO 5 T SC 2D Y
WS PR FE— B0 MR /N T 15 B, IR DLRGR O 3
T, RZ VAR 530 B4 320 09 W R 00, BRI
FRA 1 SCHE B A 38 1Y L ) R 8 15 3078 KUOR &
SRV IR 3 S B O T A A L) R B 0l Dy 1,03,
L1, Jf 58 SOZ 716 R4y BE PM 3% i 43 BE PM VA1)
A3 AN A 10 P, B A R T AR v kb A3 A7 A
XF LR b, 43 A B 0 XUIR R TR A G 5 800 il 3 T
£ 0.90, 0.88, iR 2 FE 2 0.46 m, 0.42 m, {25 %
K ZE-0.03 m, —0.04 m, A WAESZPR R b, [F AT L
3 2 R RN AU TR 32 S R PMR Y L R BT
B L6 H A 1D vE TR 09 KU 4 B 45 A (3R 2),

6 4iit

AR SCHE T SWIM 4 Vg YR 1% S H ) 43 1) i 4 o
5 B, @i R i 5 i R 3 NI LA s — A
ST, P B — AN T TR B AR AR AR DL 2 R R S R
AR S o X 43 A 2D 1 R0 4 Fh 1D ik
HEAT R TR 70 B 45 5 LA, 19 B0 FEAS X A0 TR 32 1
PR, BHER) PM L/ B 45 R 2D IR A R
LT . AP B RCR R o PM 3, (H T BARAG TR
TR 5 A T 9 R TPk RN B A0 2 1 G R B A
22, AR A D E o B RE A B A R . I
2D 43 B AT B KR A TR BB i, A SRR A TR 4
S el AR KR R L TR 2 RAER R 4 R 3
SAFOL, 4> B 4 B 1D Bk BEAT KU 20 B 45 9



70 WBEEM 478

a b

10 100 10 100

r=0.90 r=0.88
£ = y = RMSE = 0.42
£ g RMSE=046m . %0 g g =042 m %0
= Bias=-0.03m = Bias =—0.04 m a4
s Wl g : i’
. E - 6 =T
= 6 . = 00 & = 00
X » i =B = e
" . £ ® L g
& 4 - 40 B &R 4 I.. 40 ©
b= z 7
& 2 20 ® 2 L. - " 1 20
& & -
L I
0 . . . 0 0 > . . 0
0 2 4 6 8 10 0 2 4 6 8 10
T Y43 B RARAA R R /m T YA B IR R R /m

B 10 43Bt PM 32 59 XU 20 15 45 R

Fig. 10 Separation results of wind-sea and swell using the piecewise PM method
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Study on separation method for one-dimensional wind-sea and swell
under different dominant wave conditions

Wei Yongliang', Pang Denglian', Gao Zhiyi?, Tang Zeyan®

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2. National Marine Environ-
mental Forecasting Center, Beijing 100081, China; 3. East China Sea Development Research Center, Ministry of Natural Resources, Shang-
hai 201306, China)

Abstract: Mixed waves in the ocean typically consist of wind-sea and swell in varying proportions. Separation of
wind-sea and swell components is frequently required for research or operational purposes. This paper focuses on
four existing representative one-dimensional spectral wind-sea and swell separation methods (1D methods): the PM
method (Pierson-Moskowitz), the improved PM method, the JP method (Jesus-Portilla), and the spectral integral
method. Using two-dimensional wave spectrum data provided by the spectrometer onboard the China-France Ocean-
ography Satellite, a comparative analysis of the separation results under four wave-dominant conditions —pure
wind-sea, wind-sea-dominant, swell-dominant, and pure swell—was conducted. The results show that: (1) The PM

method and the improved PM method perform better under wind-sea-dominant and swell-dominant conditions, re-
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spectively. (2) The JP method performs poorly overall and is insensitive to different wave-dominant conditions; the
spectral integral method performs better when wind-sea dominate. (3) As the proportion of swell in mixed waves in-
creases, appropriately increasing the frequency ratio coefficient in the PM method can improve separation accuracy.
Based on this, a piecewise PM method considering wave age is proposed. By adjusting the proportional coefficient
of the separation frequency to 1.03 for wind-sea-dominated conditions and 1.1 for swell-dominated conditions, the
separation results obtained are more accurate.

Key words: wave-dominant conditions; wind-sea and swell separation; China-France Oceanography SATellite;

wave spectrum
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