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Fig.2 Swing process of the parth flowing into the sea from 1976 to 1996
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Fig.3 Distribution of erosion and accretion of the nearshore seabed along the Dongying

Port— Gudong Coast from 1992 to 2015
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Table 1 Calculations of erosion and accretion of the seabed along the Dongying Port—Gudong coast

X I /N i H 1992—2000 4F 2000—2007 4F 2007—2015 4F
A/ % 25.35 100.00 98.31
2l
AR/ km? —14.44 —38.24 —62.15
A/ % 71.07 0 1.69
BEfR 5 km b
AR/ km? 62.75 0 0.08
B/ km? 48.01 —38.24 —62.07
e it
HHR/(cm s a 1) 6.75 —5.37 —8.82
MR/ % 56.82 100.00 98.14
12l
AR/ km?® —101.66 —251.56 —243.84
A/ % 43.09 0 1.84
iR 8 km AR
AR/ km?® 48.92 0 0.15
PR/ km?® —52.74 —251.56 —243.64
RN
HE/(ecmea D) —3.36 —16.03 —15.54
mR/ % 58.21 100.00 96.90
12 il
AR/ km?® —113.92 —414.18 —157.11
WA/ % 41.72 0 2.86
BE A2 10 km TR
AT/ km?® 103.20 0 1.03
AR/ km? —10.36 —414.18 —156.21
ERENS
A/ (cmea D) —0.43 —20.90 —6.90
A/ % 62.68 99.25 68.25
B i
L/ km? —197.16 —674.95 —196.65
mH/ % 37.24 —0.64 31.28
PEFE 15 km A
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HEH/(ecm e a ) —2.04 —19.31 —3.39
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2 i
L/ km?® —229.59 —805.40 —200.47
A/ % 37.88 2.59 48.91
FEF 20 km A
AR/ km? 143.98 41.18 127.77
X RF/ km® —85.61 —764.22 —172.70
RN
WH/(cm+a 1) —1.46 —14.93 —1.24
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Fig.4 The form of the reverse profile and its developing process in the offshore area of the southern Gudong dike
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Table 2 Wave breaking depth, disturbing depth and their corresponding frequency

in the nearshore area of the engineering protection zone

B % R R B / o WM/ 5 Pz H L/ m P/ %
0<<H<0.6 0~0.77 71.64 0~1.38 100.00
0.6<CH<.0.8 0.78~1.02 8.51 1.39~2.05 28.36
0.8<<H<1.2 1.03~1.54 7.18 2.06~3.17 16.37
1L.2<<H<1.5 1.55~1.92 3.59 3.18~5.86 12.67
1.5<TH=.2.0 1.93~2.56 4.48 5.87~9.51 9.08
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Fig.5 Instability assessment of the seabed in front of the dike during 1992—2015
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Seabed Erosion Process and Instability Assessment in the Engineering
Protection Zone of the Yellow River Delta

FAN Yao-shen'?, CHEN Shen-liang®, DOU Shen-tang'**, YU Shou-bing"?, DU Xiao-kang'"*
(1. Yellow River Institute of Hydraulic Research » YRCC, Zhengzhou 450003, China;
2. Key Laboratory of Yellow River Sediment s Ministry of Water Resource, Zhengzhou 450003, China;
3. State Key Laboratory of Estuarine and Coastal Research, East China Normal University , Shanghai 200241, China)

Abstract; The seabed erosion in the coastal area of the Yellow River Delta has become more prominent due
to the influence of decrease in water and sediment entering into the sea, the high intensity development of
coastal zone and the ocean dynamical action in recent years. The seabed erosion process and the stability
change in the engineering protection zone of the Yellow River Delta are studied based on the measured top-
ographic and wave data. The seabed erosion in the engineering protection zone is mainly distributed within
10 km near shore. From 2007 to 2015, strong erosion occurred mainly within the area 8 km away from the
shore, Compared with that in the period from 2000 to 2007 the erosion amount of the seabed in front of the
dike increased, and the seabed was eroded intensively toward the coast. With the extension of accretion at
the current estuary sand mouth and the continuous erosion in the shallow area of the Gudong dike, a
reverse profile of “deep nearshore and shallow offshore” was gradually formed in the offshore waters of the
southern Gudong dike. With the continuous erosion of nearshore in the engineering protection zone, the
contour lines shifted continuously toward the coast and the instability of the seabed in front of the dike
intensified gradually. In 2015, 84.20% of the seabed in front of the dike was in a strong or extremely
strong unstable state. This study can provide a scientific basis for the comprehensive management of the
Yellow River Delta in the new situation.

Key words: the Yellow River Delta; engineering protection zone; seabed erosion; instability assessment;
seawall safety
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