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The 11th International Conference of Cohesive Sediment
Transport was held in Shanghai, China, during October 18—
21, 2011. The conference was hosted by the State Key Lab of
Estuarine and Coastal Research (SKLEC) at East China
Normal University (ECNU). Over 90 researchers worldwide
participated in the conference, which included four keynote
lectures, and more than 60 oral presentations and 20 posters.
All papers appearing in this special issue of Ocean Dynamics
are original scientific papers that have been internationally
reviewed, focusing on the following:

» Physical processes of fine and mixed sediments: erosion,
transport, deposition, flocculation, liquefaction, and
consolidation

+ Field and laboratory studies of these processes and instru-
ment developments

* Numerical modeling of sediment transport

* Benthic boundary layer processes

e Sediment movements related to wave, turbulence, and
rheology

*  Morphodynamics of fine and mixed sediments
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* Sediment behavior under human interference: dredging,
trawling

» Biological and ecological aspects of fine sediment trans-
port processes

This special issue contains 19 papers. The subjects of these
papers include two on physical processes, five on field and
laboratory studies, six on numerical modeling of fine sediment
transport, one on benthic boundary layer processes, one on
morphodynamics of fine sediment, two on sediment behavior
under human interference, and two on biological aspects of
fine sediment transport processes.

An integrated model is necessary for the simulation of the
cohesive sediment transport during storm events. Yang et al.
(2015) developed an integrated atmosphere-wave-3D hydro-
dynamic and cohesive sediment transport model. Flocculation
and hindered settling for cohesive sediment was included. For
the cohesive sediment transport during storm events, the fac-
tors of wind, current, and wave all play a dominant role
through the wave-induced shear stress which to some degree
determined the erosion and deposition fluxes.

Tan et al. (2014) present an experimental study to evaluate,
using a laser particle size analyzer under varying flow condi-
tions, the intrinsic particle size distribution (PSD) of two expan-
sive clays, a Ca- and a Na-montmorillonite and the influence of
biological, chemical, and hydrodynamic factors on their floccu-
lation and PSD. The significance of understanding the floccu-
lation and PSD of expansive clays is also discussed in terms of
sediment transport under different aquatic environments.

What is the influence of downstream morphology behind
dams in the Yangtze River? In order to evaluate the change in
grain size on the tidal flats of the Yangtze Estuary, a highly
schematized tidal flat model is setup and broadly reveals that
observed deposition rates are large because of the high
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sediment concentration, the abundance of silt and seasonal
waves and offshore tidal asymmetry. van Maren et al. (2013)
point out that the deposition rate will be marginally influenced
by reductions in clay or fine silt but strongly impacted by
reductions in median to coarse silt.

Van Prooijen and Wang (2013) propose a new way of sche-
matizing a complex tidal basin into a 1D basin. A new formu-
lation for erosion of fines from a sandy bed is proposed in the
transport equation for fine sediment. The model gives direct
insights in the variation of bed shear stresses, suspended sed-
iment concentrations, and mud fractions in the bed.

Chen et al. (2013) measure the micro-morphology and surface
charge distribution of quartz sand using the electrical force micro-
scope. A statistical relationship between micro-morphology and
surface charge distribution is obtained. A fitting equation between
surface charge and non-spherical curvature is also obtained.

Vested et al. (2013) develop a method to simulate long-
term morphodynamics of estuaries dominated by fine sedi-
ments, which are subject to both tidal flow and freshwater
discharge and wave conditions. The models and scaling fac-
tors are applied to predict the morphological development
over a time scale of up to 10 years.

Verhagen et al. (2013) examine the feedback processes that
occur when particulate density currents move over a soft mud
substrate. Five different interaction types are described, and
dimensional and non-dimensional phase diagrams for flow-
bed interaction are presented.

Jiang et al. (2013) explain the changes in net sediment
transport in terms of physical mechanisms in the North
Passage of the Yangtze Estuary. The SSC revealed that the
estuaries turbidity maximum was intensified due to the deep
water project, especially in the wet season, and an upstream
shift and extension of the ETM zone occurred.

Vanlede and Dujardin (2014) apply geometric analysis
method to study the exchange flow and sediment between a
harbor and the surrounding water. The method can provide some
insight into the complex relationship between hydrodynamics
and sediment concentration that determines harbor siltation.

Hejazi et al. (2013) developed a numerical model to simu-
late wave—mud interaction. Application of the new model in a
combined system of viscous fluid mud shows good agreement
in determining damping and water—mud interface elevation
for various wave heights and frequencies compared to exper-
imental data.

Lee et al. (2014) study multimodal particle size distribution
of fine-grained cohesive sediment. Four modal peaks,
consisting of four-level ordered structures of primary particles,
flocculi, microflocs, and macroflocs, were identified and
found to alternately rise and sink in a flow-varying tidal cycle
due to shear-dependent flocculation.

Lietal. (2013) use field work data to discuss the sediment
transport process and formation mechanism of the mud depo-
center off the Zhejiang- Fujian coast in the inner shelf of the
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East China Sea. The results suggest that winter is the key
season for sediment transport and deposition. The turbid layer
is the primary channel of sediment transport.

Liu et al. (2013) investigate the consolidation processes act-
ing on an intertidal mudflat in the Yellow River delta. Results
show that sediment discharge from the Yellow River experi-
enced a high rate of consolidation after initial deposition.

de Lucas Pardo et al. (2013) study the water—bed exchange
processes of a lake’s muddy bed. The objective of the study is
to determine the influence of the development of the thin oxic
layer on the water—bed exchange processes, as well as to es-
tablish the role of bioturbation on those processes.

Soltanpour et al. (2015) test the effect of a thin fluid layer on
near shore by numerical model and wave basin experiments. The
results can be utilized for better understanding of the complex
wave transformation phenomena under real field conditions.

Niu and Yu (2014) develop a numerical model for wave
propagation over a multilayered muddy seabed. It is found that
the underlying mud layer plays a very important role in the
wave—mud interaction and greatly affects the wave decay rate.

te Slaa et al. (2013) analyze the settling and consolidation
behavior of silt-rich sediment under laboratory conditions in
specially designed settling columns. The settling behavior of
silt-rich sediment is found to be in analogy with granular ma-
terial at concentration below 150 g/l. Above 150-200 g/1, the
material settles in a hindered settling regime where segrega-
tion is limited or even prevented.

Nakagawa et al. (2012) describe the persistent existence of
fluid mud in Tokyo Bay, with thickness of a few decimeters.
This fluid mud may be the result of abundant organic material,
formed under eutrophic conditions in the bay. A diffusion
model was setup and calibrated for estimating the vertical
distribution of suspended sediment in the fluid mud layer
and vertical flux of that sediment near the bed.

Zhang et al. (2013) model the development of floc charac-
teristics at early stage and steady-state of flocculation. Model
results show that the normalized floc size distribution is time-
independent during early stage of flocculation, and at steady-
state, shear rate has no effect on the shape of the normalized
floc size distribution.
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