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Table 1 Studied cases and the mixing indices

calculated conditions
case

te(m) uc (m/s) N
a 1.0 0.1 0.18
b 0.5 0.1 0.22
C 0.5 0.2 0.40
d

0.5 0.3 0.57
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MIXING AND SEDIMENT TRANSPORT IN ESTUARIESY

Zhou Jifu Li Jiachun
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract To simulate estuarine flow and transport of salinity and sediment, a quasi-2D math-
ematical model is proposed on the basis of the oscillatory boundary layer theory and component
decomposition approach. The influences of fresh and salt water mixing on sediment transport and
the spatial and temporal variations of maximum tt'lrbi‘dity are addressed.

To begin with, the difference of vertical velocity profiles betweer oscillatory and unidirectional
flow is analyzed by accounting for characteristics of estuarine flowv. And thus the mean velocity
is decomposed into runoff and tide components at fizct. Subsequently, a theorstical expression for
vertical velocity profile in terms of its depth everage is derivec Ly applying the universal logarithmic
law and oscillatory boundary layer theory.

The derived exprassion is then used to establish a qusi-2D model to simulate sediment trans-
port in estuaries. For sediment transport, the model is focused on the dynamic processes, such
as convection, diffusion, suspension and settling. It simultaneously models flow pattern, salinity
distribution and sediment concentration field. In particular, turbulent bursting effect is considered
to construct a reasonable pick-up function for estimating sediment suspension flux at the bottom.
The influence of compact process of bed material on the incipience and the flocculation settling
process in salty water are accounted for as well. The model is validated by field data and proved
advantageous in more physical implications and less CPU time demand.

By case studies, we have finally obtained the dependence of sediment concentration on mixing
indices and sediment supply from upstream river. And the formation of maximum turbidity and

its shifting with mixing indices and tidal phases are also discussed.

Key words estuary, oscillatory boundary layer, mixing index, flocculation, sediment transport,

maximum turbidity
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