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Fig. 1 Bathymetric map of the experimental area (a),

and water depth of Profile A-B (b)

WOIB A, 3 4535 Wi Al UL A 7 R — AR Jb ok 1) i B A VD O
PG 2 GV IR R AR G, 7E g2 3 E S A
B35 45 S 0 TR B 3 LA K Ub e 80 AN R RUBE 9 I8
I AR AN B i B ERE, (A& I — &I A
APPSR R, A SO SR AL T R AR 56
22 AERIE
2.2.1 A H AR

ek L A o — o 2 B A (] R AR 3R 5[] AH
HRA BT, Tz T 2 AR s e, A
PR AR L I AR g T K URAT - e o BR B,
AT AE I b0k B S ARG S 4 A, KA B A [
W B VD AT 5 53 A A ) 4 TE 3R i 2k

X A B L AR e, A N AR AR S
AFR b, AR B (R BUAT S 0 v, A A SR 4R AL IR [A] Y
JET BB YR B, Bl Hz(s71); DG 2 vh 2% ] 45 %
BEFR A B AR, 2 L B 2 [ S R AR 5, 25 () A 32 ]
fift B Ry B BE B L A R AR IR, B me,
R—AA B X K B 1 B B 5 7 51 A N AR EEE
S J<N, B2 33 BEAE ] L) ply o B I 2 50k e K0T

1 & .
fi=% Z F e 2, D)
k=0

P, Fy e B A 20 A 1 B 208

X A R A e, R — 4RI, o)
fite A AE x b5 Gt 20 i Al UK L I A, DA TR
2 23 0] K DR A5 5 5 4 R BB A5R 5 o i
ST K RS K B2 1) B9 R BOR 3%, 5 85 SRR IK
PAZK I g Kl L S0 0L B K P A5



138

M2 4148

222 ERRIRIBTIR I A%

R L b A oy 2 ) B A A R S R S
gCox, ) H AL, RSB RIS {5 5 4k

206,Y) = 810X, ) + g (X, ) + gi(x,), (2

P, gi(ey) g, y) g, (e, y) 73 1) S AT . v A3 o A
IriE

AR S TR UK T U U AR 3 R A S
AT 531, AZUE AR S — o ELAT S5 T HHL 5 i) 1o 1) 1K
U8 DA, A 3 pR R B

1
h(x,y) = ——,
) = DDy T

A, R R AR Y BB D, R AR T U D A AR R A
2 Dx,y) R B G JF SRR

W5 A% 36 PRI A8 T AR 3 S B R BE S g (i,
) 806 2 5T A5 BRI 5

a(x,y) = g(x,) - h(x,y). 4

(i) 3, 36 ok 3 R AN ) %) 0 L A0 238 AT AR UK T s R
AT S BRI e, S AR B A uR . KA B S
B A0 S Sl A 5 8 o AV T b S A 8 A 46 31 4 (R
AT S5 BEA [] )R E V0 3 1) 43 5
223 PigwAbIrik

TR JFC VD AR AT 1) B Ak 3 BT S V0 B 5T A T N
5, TR PR WE(E A B A BRI, TR T
POIEES BN E LEH KA 72 —BUNR D, 2%
HEASE, A SCEE 5 6 15 M VD U R AR 25 A X
Wi LT 280 SL(1E 2),

3

C

L

K2 WX UL S 40E X
Fig.2 Characterized parameters of sand waves
IR BB RARLA C TR e i, B MER TREBRE A, CHMTZ
V60 P4 3 1) 55 2 H 2R 0, AR AR P T 22 [0 (7K V- B L ik
Point C represents crest, 7 represents crest trough, H is wave height and L

is wave length

g e TP A5 2 VR ) 0 10 ) L R RRAE, X 70
Ja AN [ RUBE V038, o3 9 S04 B (B, mT LA E
P e i3 5P A MBI ALE o BT AR SO ko i Y
3 RV, R SR A H PN T %, DR AR T
KRB B4 Frg o [ 7 18 R AT S A0 F 7 19, W5

T SR BN AL, $5e 2 A TR T 09 DX 118 Y0 D W1 )
AHABIE AT AL Z IR B 7K PR B B A Vb P, PS5
AT A 2 00 014 2 L e 2 R U0 IR v o
23 AERE

BT R A R, A S g R L T T
G3 0T R TR A AR . BLRTIT % A AR R Ak
RS VDU S B NEE N A 4 NP BR (1A 3),

JR IR S POR ZUA | ) TR
IKIREH Ja Ak TRERA%
Y
B B
g SESN] TRAS
Y Y
g — 4k Faggde — 4
IR e IR R R
A A
— B ZYERS L
e B2 4 (X R

> RS
B 2

LS

ELARRI
B

5
A AR
=

A

i Vb

ViRt S

K3 Jrikii e A

Fig.3 Workflow of the Fourier decomposition method
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the separation results of sand waves
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Tab.1 Statistical results of the main characteristics of the sep-

arated three scales of sand waves

TR Jei/m P i/m AE/(°)
E A R 366.89 8.03 82.80
e/ ME 192.47 5.13 73.80
FRIME 280.68 6.76 77.30
R KA 91.08 3.93 106.20
e/ MHE 42.96 127 81.10
FRIME 65.59 2.97 77.30
THIEL KA 5.16 0.91 —
e/ ME 1.25 0.06 —
T 3.93 0.23 —
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Fourier decomposition of multi-scale sand wave fields on the Taiwan Banks

Zhu Chao ¥, Wu Ziyin 2345 Zhou Jieqgiong 235 Yang Fanlin ' Zhao Dineng 23 Liu Yang 23 Lu Haohao **¢

(1. College of Geomrtics, Shandong University of Science and Technology, Qingdao 266590, China; 2. Second Institute of Oceanography,
Ministry of Natural Resources, Hangzhou 310012, China; 3. Key Laboratory of the Submarine Geosciences, State Oceanic Administration,
Hangzhou 310012, China; 4. Ocean College, Zhejiang University, Zhoushan 316021, China; 5. School of Earth Sciences, Zhejiang Uni-
versity, Hangzhou 310027, China; 6. School of Geography and Ocean Science, Nanjing University, Nanjing 210023, China)

Abstract: Sand waves are widely distributed in the world and have complex genesis. And multi-scale complex sand
waves often overlap to form a complex sand wave geomorphology system, which makes it difficult to conduct
quantitative research. To solve this problem, a practical Fourier analysis method is proposed in this paper, and But-
terworth filter is designed to transform water depth data into frequency domain, and then decompose complex sand
wave geomorphology into a series of single types of sand waves in different frequencies. Taking the complex sand
wave geomorphology system of Taiwan Banks as an example, three spatial scales of sand waves are quantitatively
decomposed, which are: giant sand waves (over 100 m in length, over 5 m in height), medium sand waves
(wavelength of 5-100 m, wave height of 0.4—5 m) and sand ripples (wavelength less than 5 m, wave height less than
0.4 m). The quantitative analysis method of sand waves proposed in this paper is helpful to study the genesis and
mechanism of sand waves in different scales, and is also of practical value to the safety assessment of marine engin-

eering in sand wave fields.

Key words: submarine sand waves; Fourier analysis; multi-scale decomposition; Taiwan Banks; multi-beam echo sound-

ing



