wd PASSIVE ACOUSTIC MONITORING
OF BEDLOAD DISCHARGE

® Objective
" Bedload measurement with physical samplers is heavy,
expensive and sometime dangerous

" We develop an indirect measurement method based on
underwater ‘microphones’ which record the sound
generated by bedload particles impacting the river bed.
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Figure 1 : Bedload sampler, aDcp and Passive Acoustic Measurements deployed
in the Isére River (France).

® Method 1 : acoustic profiles

" This method gives information on total bedload discharge and spatial distribution over
the entire cross-section. Bedload measurements can be performed in a reduced time
(typically an hour) and do not require heavy operational means.

" Experiments conducted on 7 rivers suggest that passive acoustic profiles are a rather
reliable surrogate of bedload discharge measurements
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® Method 2 : continuous monitoring from the riverside

“ Provides long-term observations of bedload processes
= Operational use of this method requires further methodological developments
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Figure 4 : Continuous monitoring from the riverside (Isére River, France) : a) the monitoring station ; b) example of temporal evolution in 2017 (time step = 1 hour) § 0 2 4 6 8 10
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P e rs p e Ct I Ve S Figure 5 : Acoustic power at riverbank (uPa?) in function of Averaged

acoustic power in the cross-section (uPa?) (Isére River — Grenoble, France)
" Well-adapted to large piedmont or plain rivers

" Research or River Management applications : estimate of critical shear stress and
bedload discharge ; impact of an event (flood, hydraulic flush) ; monitoring after river
restoration works
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