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Fig. 1 The Zhujiang River Estuary and research area (a) and the distribution of observation stations from December 15, 2010 to Decem-
ber 24, 2010 at Modaomen Estuary (b)
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Tab.1 The parameters set of the observation instruments
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Fig.2 Three observations of the bottom boundary layer and

corresponding tide types at Denglongshan Station
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Fig. 3  The time process of wind direction and speed during the observation
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The positive (+), negative (-) values of the axial velocity represent the flood tide, ebb tide, respectively
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Tab.2 A summary of flocs fitting parameters for particle size distributions at typical profiles
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Fig. 6 Experimentally obtained steady-state particle size distributions with different shear rate (a) and time process of flocs evolution (b)
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Fig. 7

The time process of shear rate and simulated mean diameter of particles (a) and particle size distributions (b) at M2 Station
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The turbulent dynamic mechanism of flocculation of cohesive sediment in
the Zhujiang River Estuary

Ren Jie', Zhang Ying'

(1. Center for Coastal Ocean Science and Technology, School of Marine Sciences, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: This thesis aimed to analyze the stable multimodal (3-peaked) particle size distributions (PSDs) of flocs
in the Zhujiang River Estuary with the field observation data getting by LISST and the bottom boundary layer obser-
vation system during the dry season in 2010. The results show that the mean diameter of the basic building blocks
of flocs, so-called primary particle, is about 8.3-9.0 um; the mean diameter of microflocs in a range of 36—-100 um,
and macroflocs have a size range of 180 um to thousands of micrometers. In the neap tidal periods, the suspension
sediment of halocline is dominated by the macroflocs with strong flocculation process; the mean diameter of flocs
is increases and is controlled by flocs during the moderate and spring tide. The dynamic change of the tide has little
impact on the multimodal PSDs and morphological parameters, with aggregation and breakage of the flocculation in
the dynamic equilibrium. Study results further demonstrate the turbulent dynamic mechanism of flocculation by
combining the turbulence data collected by the bottom tripod and the simplified Population Balance Equation
(PBE). It is that, the high shear of the peak flow would enhance breakage of macroflocs to microflocs and decrease
the mean diameter of flocs, on the contrary, aggregation is much stronger than breakage. It also shows that PSDs are
in according with observation by solving PBE based on gaussian moment integral method. It turns out that PBE
which containes the turbulent dynamic mechanism can be used to study the flocculation of cohesive sediment with
turbulence and PSDs data.
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