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Suspended sediment propagation in a long river reach: spatial and
temporal dynamics of the Suspended Sediment Concentration-Water
Discharge diagram for several hydrological events in the Northern French
Alps.
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The relative propagation of water and suspended sediment is a key parameter to understand the suspended sediment
transfers at the catchment scale. Several studies have shown the interest of performing detailed investigations of
both temporal suspended sediment concentration (SSC) and water discharge signals. Most of them used temporal
data from one measurement site, and classified hydrological events by studying the SSC curve as a function of
water discharge (SSC-WD diagrams). Theoretical interpretations of these curves have been used to estimate the
different sources of suspended sediment supply from sub-catchments, to evaluate the effect of seasons on the
dynamics of suspended sediment, or to highlight the effect of a critical change at the catchment scale. However,
few studies have focused on the signal propagation along the river channel.

In this study, we analyze sampled data from a very well instrumented river reach in the Northern French
Alps: the Arc-Isere River system. This gravel-bed river system is characterized by large concentrations of fines
sediments, coming from the highly erodible mountains around. To control the hydraulic, sedimentary and chemical
parameters from the catchment head, several gauging stations have been established since 2006. The continuous
data measured at 4 gauging stations along 120 km of river have been analyzed to estimate the spatial and temporal
dynamics of both SSC and water discharge. More precisely, about 40 major hydrological events have been
sampled statistically between 2006 and 2012 from the data set and are analyzed in details.

The study shows that the mean value of the propagation velocity is equal to 2 m/s and 3 m/s respectively
for the SSC signal and the water discharge. These different propagation velocities imply that the suspended
sediment mass is not only transported by the advection of the water at the river scale. The dispersion, erosion or
deposition processes, and also the suspended sediment and discharge supply from the intermediate sub-catchments
must be considered. Moreover, the SSC-WD diagrams are modified from one measurement site to another along
the river. The spatial changes of the SSC-WD diagrams highlight different type of events, from local debris flows
to generalized natural floods. A conceptual approach is proposed to better take into account the channel erosion or
deposition processes in the analysis of these diagrams.



