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The seasonal dynamics of Suspended Particulate Matter (SPM) along the cross-shore 
gradient, from the coastal zone to the offshore has attracted considerable attention in recent 
years (e.g. Maerz et al., 2016; Li et al., 2017; Fettweis & Lee, 2017; Shen et al., 2018). SPM 
incorporates inorganic minerals of physico-chemical and of biogenic origin and it embeds 
living and non-living organic matter (OM). The increase of the OM content of the SPM with 
decreasing SPMC (see Figure 1) and to a first order with distance from the coast is a known 
general feature (Schartau et al., 2019). Based on water sample Loss-on-Ignition (LoI) and 
SPMC data from the German Bight, Schartau et al. (2019) have devised an analytical model 
for estimating fractions of inorganic and two types of OM as a function of SPMC. Applied to 
satellite SPMC, the model provided insights into temporal and spatial variations in SPM and 
OM features across the German Bight. However, the model does not resolve how the OM is 
composed of preserved or refractory and labile portions. Their ratios vary due to the seasonal 
formation and decay of fresh organic matter by algae bloom and bacterial activity (Ittekkot, 
1988; Keil et al., 1994). The labile fraction is one control of the SPM transport features as it is 
linked with the occurrence of transparent exopolymeric particles (TEP) (e.g. Alldredge et al., 
1993). TEPs may act as biological glue increasing particle stickiness during aggregation, 
thereby enhancing the formation of larger flocs with larger settling velocities (e.g. Fettweis et 
al., 2014, Lee et al., 2019). As an example, nearshore data from the Belgium coast show that 
Chl-a is high between March and September with the prominent algae bloom in spring and 
with a secondary peak in summer and low during winter (Figure 2a). The particulate organic 
carbon (POC) content in the SPM shows little variation over the whole year, except during the 
spring bloom when the POC content also increases. The POC here includes some persistent 
fraction of OM. This fraction remains unvalued by Chl-a data that may act only as a proxy for 
the labile fraction of the OM. The labile fraction is subject to seasonal build-up and decay of 
fresh OM, e.g. during algal growth or during degradation by bacteria. The “freshness” of the 
OM, as indicated by the Phaeophytine /Chl-a ratio, is lower in winter compared to the rest of 
the year, Phaeophytine being associated with decaying Chl-a (Figure 2b).  
The aim of the present study is twofold. Firstly, we want to validate the Schartau et al. (2019) 
model with LoI and POC data from other areas. Secondly, we want to investigate how the 
labile fraction of the OM, as calculated by the model, is correlated with CHL-a and the 
concentrations of Phaeophytine and TEP to allow model refinements and to generate 
improved data sets, resolving spatio-temporal characteristics of those OM components that 
are relevant for the near-shore SPM dynamics and element cycling.  
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Fig. 1. Organic matter content in the SPM from determined through LoI (left) and element 
analysis (right). Both data set show that largest variation in organic matter content occurs at 
low SPMC. 
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Fig. 2. Seasonal variation of the OM (above) and the Chl and Phaeophytine content of the SPM 
(below) derived from water samples taken in the Belgian nearshore in 2000-2018. Each dot 
and errorbar represents the mean and standard deviation of 13 samples taken during a tidal 
cycle. The solid line is the surface Chl concentration derived from MERIS satellite over the 
period 2002-2012. 
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Introduction 
To  manage  coastal  and  estuarine  waters,  it  is  critical  to  accurately  predict  the 
movements of cohesive and non-cohesive sediments. There are well-established methods to 
estimate the behavior of non-cohesive sediments; however, without extensive knowledge on 
flocculation processes it remains difficult to predict the behavior of cohesive sediments. 
Flocculation is one of the main processes (e.g., erosion, deposition, settling, consolidation and 
flocculation) in cohesive sediment dynamics. The study of flocculation is an interdisciplinary 
work  since  it  relates  to  various  physical  (e.g.,  transport,  settling and  deposition),  chemical  
(e.g., contaminant uptake and transformation) and biological (e.g., community structure 
activities and metabolism) activities. Nevertheless, a widely-accepted flocculation model that 
can quantitative simulating the Floc Size Distributions (FSDs) for a relatively large study domain 
has not yet been fully developed. Recently, Lee et al. (2012) have pointed out that an observed 
FSD by LISST (Laser In Situ Scattering and Transmissometry) instrument can be decomposed 
into subordinate lognormal distributions for microflocs, macroflocs and megaflocs. With this 
three-class FSD decomposition, the accuracies of predicted settling velocities are largely 
enhanced compared with single-class approach. This method has been used in the well-mixed 
Belgian coast (Shen et al., 2018). Nevertheless, it is not clear if the FSDs in other regions can be 
analyzed and simulated in the same way for a broader application. Therefore, this study aims to 
implement an improved quadrature-based Population Balance Equation (PBE), based on that 
given by Shen and Maa (2015), on a 1-D vertical hydrodynamic model (Shao et al., 2017), to 
simulate the floc sub-populations in the Changjiang River Estuary. The long term target is to 
better investigate the FSDs and the particle dynamics in 3-D estuarine models. 
 
Field measurements 
Field work was carried out at station Xuliujing of the Changjiang River Estuary, in the wet 
season of the year 2016. In this study, navigation data of two typical tidal cycles that represents 
spring and neap tidal conditions respectively are highlighted to investigate the water levels, 
flow velocities, turbulences, salinities, suspended sediment concentrations (SSCs) and FSDs. 
Velocity profiles were collected by a shipboard downward-looking ADCP (Acoustic Doppler 
Current Profiler), the in-situ flocculated FSDs were measured with the LISST-100 (type C), and 
samples from different water levels were analyzed to determine the salinities, SSCs and primary 
particle size distributions. Notably, the measured FSDs were automatically decomposed into 
microflocs, macroflocs and megaflocs using the software DistFit (Lee et al., 2012).  




