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Characteristics of Ripples both in Morphology and Sediments in Golden
Beach Coastal Zone, Huangdao and the Relationship with Hydrodynamics

YANG Junsheng, GE Yuzhu, WU Qiong, WANG Jing, WANG Miao

College of Geosciences, China University of Petroleum, Qingdao 266580, China

Abstract The Golden Beach is a typical high—energy coast without barrier, with wind ripples being developed in the backshore and wave
ripples in the upside of the nearshore and swales in the foreshore. This paper analyzes the morphology, the sediment granularity and the
hydrodynamic conditions of these three kinds of ripples developed in different environments, and it is found that, 1) The wind ripples in
the backshore have a longer wavelength, a lower wave height, but a bigger ripple index as compared to the wave ripples. Both the
wavelength and the scale of the wave ripples increase from the land to the sea. 2) For the wind ripples, it is the crest sediments that contain
more coarse grains, while for the wave ripples, it is the valley sediments that contain more coarse grains, and the coarse grains increase
their number from the backshore to the foreshore. The sediments of the wind ripples and the wave ripples in the swale lack the suspension
components. The frequency distributions of the ripple grain size in the backshore and the foreshore take bimodal forms, while the
frequency distribution of the ripple grain size in the upside of the nearshore takes a unimodal form. Using the sorting—kurtosis figure and
the sorting—skewness figure of the ripple sediments, it is easy to distinguish the sedimentary environment. 3) The mean grain size of the

sediments has a certain linear relationship with the flow velocity, the water depth and the Froude number Fr. According to the
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experimental results, the ripples in the foreshore formed in the falling tide indicate a weak hydrodynamic condition, which may be related

to the quick change of the flow velocity and the water depth. 4) The regression equations between the sedimentary characteristics, the flow

velocity and the water depth are obtained after the stepwise regression analyses.

Keywords Golden Beach coastal zone, Huangdao; sedimentary characteristic of ripples; hydrodynamics
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Table 1 Sample analysis data
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= P Fanns [E35:3 1 P ik R WE cm cm Mi/cm [/em 850 FREE
/D el

HB-01 1.68 0.66 0.16 1.25 1.73 0.65 0.16 1.16 4 0.4 2.1 1.9 10 1.11
HB-02 1.69 0.54 0.06 1.02 1.77 0.57 0.00 1.03 4.3 0.4 2.2 2.1 10.75 1.05
HB-03  1.59 0.65 0.15 1.27 1.80 0.71 0.16 092 45 0.4 2.3 2.2 1125 1.05
HB-04 149 0.58 0.12 1.24 1.69 0.63 0.16 1.09 5 0.5 2.6 2.4 10 1.08
HB-05 1.57 0.62 0.12 1.27 1.86 0.67 0.08 1.07 5.5 0.4 2.8 2.7 13.75 1.04
HB-06  1.56 0.58 0.05 1.05 1.75 0.60 0.04 094 6 0.4 3.5 2.5 15 1.4

HB-07 148 0.59 0.04 1.16 1.72 0.58 0.08 0.94 7 0.5 4 3 14 1.3
TC-08 1.48 0.67 0.96 -0.20 1.16 0.70 0.68 -0.04 18.00 1.20 15.00  3.00 11.20  5.00
TC-09 1.26 0.55 1.00 -0.01 1.49 0.62 1.03 -0.09 1680 1.50 10.00 7.00 11.20 1.43
TC-10  1.80 0.58 0.95 -0.18 1.51 0.74 0.89 -0.14 16.67 170 10.00 8.00  9.80 1.25
TC-11 1.78 0.58 0.89 -0.17 1.55 0.65 1.02 -0.20 1600 2.00 10.00 5.00 800 2.00
TC-12 1.69 0.63 1.20 -0.22 1.59 0.72 1.00 -0.24 15.00 1.10 8.00 7.00 13.64 1.14
TC-13  1.69 0.55 0.87 -0.11 1.57 0.65 1.02 -0.15 1460 130 11.00 4.00 1123 275
TC-14  1.95 0.45 1.12 -0.11 1.68 0.67 1.05 -0.29 14.00 1.60 8.00 400 .75 2.00
TC-15 1.43 0.68 0.99 -0.18 1.64 0.64 1.11  -0.25 14.00 0.80 9.00 5.00 17.50 1.80
TC-16  1.85 0.61 0.98 -0.23 1.71 0.70 0.837 -0.24 1200 140 7.00 500 8.7 1.40
TC-17  1.82 0.54 0.94 -0.14 1.77 0.68 097 -0.23 12.00 1.20 800 400 10.00 2.00
TC-18 1.55 0.65 1.10 -0.16 1.55 0.68 1.00 -0.22 12.00 1.00 7.00 5.00 12.00 1.40
TC-19  1.80 0.53 1.05 -0.11 1.66 0.51 1.17 -023 1150 1.80 7.00 500 6.39 1.40
TC-20 1.72 0.55 0.87 -0.06 1.69 0.66 099 -0.19 11.00 140 7.00 400 7.86 1.75
TC-21 1.76 0.51 0.95 -0.13 1.75 0.61 0.86 -0.27 10.00 1.20 8.00 2.00 8.33 4.00
TC-22 2.02 0.48 1.06 -0.18 2.03 0.49 1.11  -0.18 10.00 1.10 6.00 4.00 9.09 1.50
TC-23 1.83 0.57 0.85 -0.18 1.82 0.64 098 -0.25 1000 1.00 6.00 4.00 10.00 1.50
TC-24  1.56 0.61 0.98 -0.05 1.51 0.65 0.95 0.00  9.00 1.10 6,50 250  8.18 2.60

TJ-25 1.96 0.53 0.89 -0.17
TJ-26 2.04 0.41 0.99 -0.12

JB-27 2.33 0.37 1.05 -0.92 2.25 0.46 0.95 -0.34 19 1.5 11 8 12.67 1.38
JB-28 2.36 0.40 1.12 -0.43 221 0.45 0.99 -0.18 22 1.2 14 8 18.33 1.75
JB-29 2.21 0.31 -0.03 1.20 2.20 032 -0.05 1.17 16 1.7 11 5 9.41 2.2
JB-30 2.18 0.31 -0.02 1.26 2.23 0.30 -0.06 1.23 15 1.6 10 5 9.38 2
JB-31 2.13 0.32 0.03 1.11 2.17 0.32 -0.06 1.14 12 1.9 8 4 6.3 2
JB-32 2.19 0.31 -0.07 1.10 2.17 030 -0.04 1.16 10 0.8 6 4 12.5 1.5
JB-33 1.92 0.40 -0.02 0.94 1.91 0.43 -0.04 0.95 11 0.9 8 3 12.22 2.67
JB-34 1.91 0.41 -0.01 0.97 1.97 0.42 -0.06 0.96 11 1.4 6 5 7.86 1.2
JB-35 1.93 0.36 0.00 0.94 1.96 0.36 0.02 0.97 10 1.5 5.5 4.5 6.67 1.22
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Fig. 2 Morphological characteristics of ripples on Golden Beach (Sample numbers are the same as in table 1)

4.2 BRIRHLEEFFAE AN R BBk, HAME AR R A 52 P Bl = B,
421 JFREENEMEE LE_EERLE S HFE HE AR AL DU Wik iz J5 SR LTR 8l BRBR O 3=, kB 4

S U VA ALk U SR DT RR AT A 5 A S TR 0 g1 MRS 2R S = By X, A2 3 ] - [m] gL s ) S v AR AR
B RS- PR AR - 1.2 (0.4 mm) F12.32(0.2 mm) , H Y YRR A A 2 LA 508 DABKER A 43 3=, 32 il - [
AL IR TR R BE AT 238 43 A1 St T S ) HEL R R AIE s U 1 TR/, REMER 2 5 U B X TRk R A R
TURR AL 2 3 43 A F2 A Ay BRI ™ | W (0T 1 ~F- 7 R A2 {E IARAR LT b i R TR BE 32 53 A7 R I U AR RPAE o (V< i
2.320(0.2 mm) ; WA B HT AL DR 3G £, 4 i/ TEMER AN R B BRSO S TG %A 2 4, Ak FH R
SRR DMK (K 3) , F 4 £ KSR TR Y iz 7 FE R T R B ME TR 9 70 A R iE ) o

0.25 5 035 5 0.45
, — Pl s — Pl
g — s il 5% — WA 0,40
030 '
0.20 -
025
0.30
£0.15 e e
& o, 20 X 025
& z z 0.20
=
- Roas R
0.15
0.10
0.05 0.10
0.05 s
0 0 0
FIPRLAR @ IR FIPRLAR @

3 JEIRENE LR L AR RAL IR 5 7 i 2k
Fig. 3 Frequency distribution curves of ripple grain sizes in the backshore, foreshore and the upside of nearshore
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Fig. 4 Cumulative probability curves of the grain size in the backshore, foreshore and the upside of nearshore
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Fig. 5 Graphs of ripple grain size parameters in the backshore, foreshore and the upside of nearshore
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different sedimentary environments
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Fig. 9 Relations between flow velocity, water depth, grain size, bed morphology and stratification
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