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STUDY ON THE DISSOLVED SILICA TRANSPORT
PROCESS IN ESTUARIES

Wang Hui
(The Deparsmens of Geophysics, Beijing University, Beijing 100871)

Feng Shizuo
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ABSTRACT

The Long-term transport equation of dissolved silica in estuaries is deduced by
using a three-dimensional theory of weakly nonlinear Lagrangian residual current
and transport, and assuming the order of the silica uptake as &%

OSi, + vy 0Si, + wiy % = i </{, 8L10’> + —I—Sio

Ox Oy Oz Oz Oz T

The convective velocity is the first-order Lagrangian residual current, i. e., the ma-
ss-transport velocity (#ppy,viym>win). Si, is the zero-order Silica concentrations. 7 is
the average residence time of silica in estuaries. The numerical simulations of Euler
residual current, Stoke’s drift, and Lagrangian residual current are carried out for a
model estuary and the silica concentrations are calculated for average residence time
of 10 days, 30 days, 60 days, 180 days and so on. The numerical results show that
the Lagrangian residual current has a good continuity estuary. The direction of it
in upper layer point to upper reaches of the estuary. Yet, the direction of it in .lo-
wer layer point to lower reaches of the estuary. The silica salinity curves are given
and the conservative and non-conservative characters of silica in estuaries are discu-
ssed. The results show that the conservative and non-consernative characters depend
on average residence time, runoff, thickness of photic zone and the length of estuary.
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