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Abstract: To investigate the stability of a coastal lagoon
system with a single tidal inlet under the influence of a
double-guide-dike project, an ideal model was established

based on the largest costal lagoon with a single tidal inlet in
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North China, Qilihai Lagoon. Scenarios were set with
different variables, including critical erosion shear stress,
critical deposition shear stress, sediment settling velocity,
initial bed elevation and runoff. The tidal prism P, the
maximum discharge @,,, and the cross-section area A of the
tidal inlet were collected when the ideal model attains the
equilibrium state in each case, and then equations about @,,—
A relationship and P-A relationship are established to
indicate the stability of the tidal inlet. It illustrates that the
@.—A relationship is more effective than the P—A relationship
to show the stability of the tidal inlet. Then, both @,—A
relationship and net erosion or deposition amount are utilized
to calculate the time costs for the tidal inlet and the lagoon
to attain the equilibrium state in each case. It indicates that
the lagoon costs more time to attain the stability than the tidal
inlet; critical erosion shear stress causes more effect on the
tidal inlet; the lagoon is more sensitive to critical deposition
shear stress, sediment settling velocity and initial bed
elevation; runoff brings about the similar influence on the
stability of the lagoon and the tidal inlet.
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Fig.1 Geographical location and constituent parts of Qilihai Lagoon
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Fig.2 Hydrodynamics and sediment transport in Qilihai Lagoon under real-world conditions
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Fig.5 The simulation results of the ideal model under typical parameters
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Tab.2 Time costs for the ideal model to attain the equilibrium state
7,/ (N'm %) 0.10 0.12 0.14 0.16 0.18 0. 20 0.22 0.24 0. 26 0.28 0. 30
Ton/ 17 14 10 9 8 8 8 7 8 9 8
Tro/4F 20 15 13 11 10 12 12 10 10 10 10
Ty /4 48 47 47 37 33 29 29 30 29 27 27
7,/ (N\m %) 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0. 20
T/ 7 7 7 7 9 9 9 14 16 16
T/ 4F 12 13 12 12 14 14 16 18 19 18
Ty /4 29 27 31 27 30 39 44 49 52 52
w/(mes ') 0.000 1 0.000 5 0.001 0. 005 0.01 0.05 0.1
T/ 6 5 5 7 6 8 9
T/ 14 12 11 11 13 14 17
Ty /4 35 29 26 27 30 47 58
H/m —0.1 —0.2 —0.3 —0.4 —0.5 —0.6 —0.7 —0.8 —0.9 —1.0
Ton/ 17 16 11 9 8 5 6 6 5 6
T/ 4 23 19 18 15 12 13 12 11 10 10
Ty /4 46 44 42 30 29 27 25 25 24 24
Q/(m*s ™) 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Ton/4F 7 8 8 9 8 9 8 9 9 10 12
T/ 4F 12 12 14 15 15 20 20 19 20 21 23
Ty /4 30 29 28 31 33 32 39 38 40 44 54
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