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1. Where do suspended sediments come from? 
2. Do particles exhibit variations of their size during transfer? 
3. How can we measure particle settling velocities in situ for a wide range of concentrations? 
   

3. SETTLING VELOCITY MEASUREMENT 
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1. SPATIAL ORIGIN OF SUSPENDED SEDIMENTS 

THREE MAIN QUESTIONS : 

Study site and methods 

Main results 

 The spatial origin of suspended sediments exhibit a high inter runoff event variability (Evrard et al. 2011). 

2. PARTICLE SIZE DYNAMICS DURING TRANFER 
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deposits 

Context and objectives 

 The Galabre catchment (22 km²) is part of the Draix-Bléone research 
observatory dedicated to erosion and sediment transport (Evrard et al., 2011; 
Navratil et al. 2011, 2012) included in the french network of drainage basins. 

 48 source material sampled in highly erodible areas. 
 More than 500 suspended sediment samples collected automatically at the 

outlet since 2007. 
 Spectrocolorimetry and Diffuse Reflectance Infrared Fourier Transform 

Spectrometry (DRIFTS) measurements (Legout et al., 2013; Poulenard et al., 
2012). 

 Partial Least-Squares Regression (PLSR) models used to quantify  the 
proportion of each primary source material in suspended sediment samples.  
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 What are the controlling factors of this inter-
event variability? 

 Do runoff events also exhibit a significant intra-
event variability? 

 The proportions of each source material is predicted correctly by Diffuse reflectance spectroscopy either in the visible 
and infrared spectra. The absolute errors of the predicted proportions due to i) the particle size selectivity during 
transfer, ii) the spatial heterogeneity of source materials and iii) the biogeochemical alteration of spectral signatures 
during transfer were less than 20% (Legout et al., 2013). 
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 Some runoff events with proportions of source 
materials remaining very stable: 
 

 Half of the studied events exhibited high variations of 
their proportions (Legout et al., 2013): 
 

 The above mentioned high resolution fingerprinting data set is used to evaluate distributed hydrological models and to 
test two main assumptions on the processes controlling the temporal variability of the sediment source proportions : 

 To what extent does the spatio temporal variability of rainfall control the variability  of the proportion 
of each source  soil material? 

 What is the role of the storage and remobilisation of sediments in the stream network ? 

Ongoing work 

X-band meteorological radar 

2D Saint Venant (Cea et 
al. 2014) or Kinematic 
wave  coupled with 
erosion modeling 

Methods 

Main results 

Context and objectives 

 Are transported aggregates prone to flocculation and / or disaggregation during runoff 
event? 

 Are suspended particle sizes mainly controlled by the source soil properties or the in-
channel hydrodynamic conditions?  

 Suspended particle sizes exhibit a large temporal variability (Grangeon et al., 2012). 

 Simulation of natural storm event using 3 soils. 
  One experiment: 5 bed shear stress during > 8 hours. 
  Measurement of suspended solid concentration, size and 

disagregation dynamics (laser sizer). 
 

 Evidence for  disaggregation during 
the rising limb (Grangeon et al., 
2014) : 
 

 The soil type is important to consider during 
the rising limb (Grangeon et al., 2014): 
 

  Normalization of the particle sizes during the 
falling limb with evidence for flocculation : 

 

Methods 

Main results 

Context and objectives 

 Runoff events in headwater catchments often exhibit suspended sediment concentrations  
bigger than 10 g l-1 (Navratil et al., 2011). 

 No instrument is capable of measuring in-situ and automatically the settling velocities of 
suspended particles for concentration ranging from 1 to 300 g l-1. 

 A System Characterizing Aggregates and Flocs (SCAF) is 
developped  by the group since 2011 (Patent n° FR 1360167). 

 Turbidity is monitored immediately after sampling at 16 
depths with a 1cm resolution. 

 The measurements of the SCAF are in agreement with those done by 4 other methods and for 
7 different materials such as sand or highly cohesive dam muds: 
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 The ratio between the estimated surface settling velocities and the bottom velocities allow us 
to quantify a propensity to flocculate of the suspension. 
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