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Fig. 1 Location of the study area (a) and study area topography and sampling point locations (b)



54

M 46 &

Z G MSE AL R 85 (OCTANS 3 000), 2% 43 & 68 45 JE /)N
T 1mo J5 4R K A CARIS HIP(8.1 hit) % {4
HEAT AL 3, ARAT =R B K BR AR, B A% o R R
5mo A FH IR LCBORE 45 3E 17 2 2 DR BURE (18] 2a),
e S0 2 G UL RR ) E AT T4k L P 07 1 6L 4
(0.71 mm. 0.85 mm. 1 mm. 1.2 mm. 1.43 mm. 1.7 mm
A2 mm) FEAT L, XF T A E R /N T 0.71 mm AYIT
FR i T Cilas WOG KL BE {SGHE AT KL BE 4341, AR 4 Mc-
Manus® 73 B 3575 07 B S HC8E (2 1),

ST X I AR I R R A W25 3 (1] 2b ),
Ma 2511 FI| ] Delft 3D i 4 A~ 5% X Sk kA 7 T A48,
Ji% i1 AR F ETOPOT #4i (43 B8 1943 ) Fn s il
IKERE A o A FH bRV B 30 1) 3 747 S 36 U ASE
14 = R D - R DA VAL A5 LA IR AR AR & SR,
BRI B P 5 .
32 WL SERRE

SAE AT, X SE AT X R 43 o BT X3
RH T AR R FZEA (70, AR 46 22 B0vb ik e 1
£ 0.5~ 1000 m §8 Bl N, {XA7 20 B e 1) e R <

KA AFRX/m

237 000 239 000

235000

KMy Az Y/m
2087 000 2089000  ®

2 085 000

2083 000

23)17)

AL-H6 XH45 (20 25 20 15 10 5 0
0 TS TA A I —

11 1000 m, G A/ X HUS AT B8 2 040 s s b
PG JE, PEFE 1000 m x 1000 m (5 TE X IRAE A X
B 0 X AN 5 IX R AT IX BRI 4, B B AR5 IX 38
K53 Hp 48 A X B (K] 2a), FETF V0 250 A sh BUR
43 # 5 15 (Dune Parameters Analysis, DPA ) 3BV i A4
JUIFSHIESE . DPA 43T 15 6 R A 4 BL s e
T DX JF v U0 0 P 34 5 S R K, kR
AN B A R ) RUBE VD U AT s, T i i A
T 7 ) T AR BRI e SR 2 A (I 3), i A T
RV B LA RRAE S e, o (H) SR ik
e 5 T A U0 A8 TR T A (B 22 T P S, DK (L)
Al 2 KPS g, x ty eFolgg
2 AV Yy 2 CBD(FE 4). R, HHAE AR X e
2 LA S 800 B AE & IR AR R ME S8
33 FERETEMNRRN

K B9 X 1Y) 32 B2 R BT AE i R A7 IX &) 4 R
25 DX B AT R /N 5 U0 Dl R AE 43 BT X B R R — B
H1 T OB BB 358 057 7 4 A AR 5T X35 P 14 4 A1 AR G
Wi i, 85 R 2 VIR B IREO S I AN T R E

KA AR/ m
235 000 237 000 239 000
b | |
T
(=3
[=3
[=}
2
(=]
o
[=1
(=3
[=}
%
[=}
o
[=1
[=3
(=]
)
<]
[=}
N 1
=
=g =
[=}
S
< —
o™
] =]
#iE/(m-s™)
18 14 10 06 02
| ss——

&2 B X SR X HeR) 43 (a) S 9% X I 3 43 A1 (b)
Fig. 2 Division of the study area into topographic blocks (a); flow velocity in the study area (b)
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(In figure a, the location of sampling points is consistent with Fig. 1b; the highlighted block numbers are consistent with the

discussion section, namely C6, D5, G6, and H6)
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Table 1 Analysis of sediment grain size in the study area

WU S, KHAEAR (X, Y) R E R4S /mm SEHRIAS/mm 1 % Ski IEAKg
1 234 390.35, 2 089 369.64 0.018 0.017 0.11 1.59
2 235 749.38, 2 089 300.49 — - - -
3 236 156.23,2 089 988.77 0.035 0.051 —-0.06 0.93
4 237 274.26, 2 089 404.45 1.67 0.793 2.47 2.15
5 238 645.86, 2 089 355.64 1.212 0.562 0.15 0.17
6 239 321.13,2 090 149.12 0.42 0.138 1.11 1.31
7 234 594.79,2 088 177.97 0411 0.384 0.28 2.02
8 236 512.66,2 088 230.15 1.069 0.418 0.75 1.38
9 237 882.27,2 088 408.36 0.893 0.641 0.99 0.71
10 235597.45,2 087 382.92 1.825 0.897 2.27 18.79
11 237 029.50, 2 087 248.24 — - - -
12 238 300.83,2 087 306.05 0.921 0.696 1.32 0.72
13 234 112.46,2 086 885.32 0.399 0.264 0.48 2.35
14 235411.88,2 086 316.78 1.012 1.048 0.07 0.74
15 236 861.26, 2 086 283.38 0.862 0.624 0.89 0.66
16 239 536.19, 2 087 054.35 1.322 0.554 -1.22 0.19
17 234 473.39, 2 085 449.62 0.481 0.488 —-0.04 0.74
18 235933.93,2 085 205.56 0.496 0.289 0.52 2.07
19 238 433.44,2 086 109.93 0.951 0.983 3.59 0.12

20 235 087.54,2 084 265.07 1.743 0.896 3.29 11.85
21 237 511.41,2 084 651.73 0.057 0.048 0.24 1.08
22 239 268.64,2 085 134.73 0.951 0.765 0.86 1.45
23 234 256.04,2 083 389.00 1.354 0.739 -1.23 0.35
24 236 449.20, 2 083 981.86 0.346 0.346 0.17 1.93
25 237 729.99,2 083 445.16 0.47 0.355 0.56 0.88
26 238 795.51,2 084 102.13 0.331 0.283 0.53 3.09
27 234 785.21,2 082 652.36 0.431 0.467 0.57 1.27
28 235792.27,2 083 016.51 0.198 0.091 0.58 0.87
29 236 898.33,2 082 425.01 0.037 0.036 0.16 1.15
30 238397.08, 2 082 632.88 0.051 0.047 0.21 0.99
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Fig.4 Sand wave parameters
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Fig. 7 Correlation between geometric parameters of sand waves
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Analysis of geometric parameters of submarine sand waves in the western
coastal area of Hainan Island and their correlation
with environmental variables

He Yiwei®2, Ma Xiaochuan', Gao Min>, Gong Teng3

(1. Key Laboratory of Marine Geology and Environment, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071,
China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Geodesy and Geomatics, Shandong University of
Science and Technology, Qingdao 266590, China)

Abstract: Quantitative studies on the spatial distribution of geometric parameters of complex submarine sand
waves in the developmental area are rare, and the correlation between the complex geometric parameters of sand
waves and environmental variables has not been clarified. Based on measured data of water depth, sediment grain
size and flow velocity in the western area of Hainan Island, the environmental variables of the study area were quan-
tified and extracted. The morphological parameters of complex submarine sand waves were calculated using an
automated extraction and analysis method, and the correlation between sand wave geometric parameters and envir-
onmental variables was analyzed. The results show that the morphological characteristics of submarine sand waves
in the study area are complex and variable, with an average wavelength ranging from 64 to 340 m and an average
wave height ranging from 0.39 to 4.13 m. There is a strong positive correlation between wave height and steepness,
as well as between wave height and the average angle of the lee side. There is also a strong positive correlation
between wavelength and symmetry, and a strong positive correlation between median sediment grain size and the
average angle of the lee side and wave height. The development of submarine sand waves in the study area is less
influenced by water depth. Under the action of tidal currents, sediment transport is mainly by traction, and the
erosion of submarine sand waves is relatively weak. The evolution of sand waves is mainly characterized by vertic-
al growth and migration, with wave height growth prioritized over wavelength increase. Under stable tidal flow con-

ditions, regional sediment supply and sediment grain size can both affect the scale of submarine sand waves.

Key words: geometric parameters of sand waves; sediment; correlation analysis; distribution characteristics
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