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Stability Criteria of the Riverbed in the Weakly Mixed
Terrestrial Estuary

GAOQ Shi-zhao', JI Zi-qing®, YOU Zai-jin'
(1. School of Civil Engineering ,» Ludong University, Yantai 264025, China;
2. State Key Laboratory of Hydroscience and Engineering-Tsinghua University . Beijing 100084, China)

Abstract: For the stability criteria of the riverbed in the weakly mixed terrestrial estuary, the oscillation
effect of tidal current and run-off is reflected in the form of Reynolds shear stress by using Reynolds time
average method. The energy consumption rate of the weakly mixed terrestrial estuary is established by u-
sing the generalized force and generalized flow constructed through Reynolds shear stress and according to
the principle of minimum energy consumption rate. And then, the stability criteria of the riverbed are ob-
tained by the external value analysis of the energy consumption rate of the weakly mixed terrestrial estuary
by using the variance principle. According to the criteria, the stability of the riverbed is correlated to the
flow velocity gradient and the mean flow velocity. Moreover, the changes of energy consumption rate per
unit volume flow at different slope are calculated by using a wedge-shaped flume model. The results indi-
cate that the energy consumption rate of the flow will increase when the water body in the wedge-shaped
flume is disturbed, and with the self-adjustment of the water body, the energy consumption rate decreases
and finally reaches to the minimum energy consumption steady state. Therefore, the water body in the
flume follows the principle of minimum energy consumption rate. These have also indirectly verified the
applicability of the stability criteria of the riverbed.

Key words: weakly mixed terrestrial estuary; principle of minimum energy consumption rate; riverbed sta-
bility criteria; Reynolds time average method
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