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Monitoring of bedload flux by acoustics (Hydrophone)

• Sediments moving along the bottom of the watercourse generate sounds called 
self generated noise (SGN). (1)

Bedload self generate 
noise(1)

SGN
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Monitoring of bedload flux by acoustics (Hydrophone)
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Hydrophone

Time (s)

P
re

ss
u

re
 (

Pa
)

Bedload self generate 
noise(1)

SGN

• Sediments moving along the bottom of the watercourse generate sounds called 
self generated noise (SGN). (1)

• Hydrophone measures the sounds in water. (2)
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Monitoring of bedload flux by acoustics (Hydrophone)

Recording the signal(2)
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• Sediments moving along the bottom of the watercourse generate sounds called 
self generated noise (SGN). (1)

• Hydrophone measures the sounds in water. (2)

• Analyzed acoustic signal contains information about bedload flux and grain sized 
distribution. (3)
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Global Calibration Curve

13 Different rivers

42 experiences 
(17 +  25  Geay et al. (2021))

Elwha sampler

Hydrophone

𝑅2 = 0.72
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Towards Continuous Monitoring of Bedload Flux?

Global calibration curve

𝑞𝑠 (g/s)

TimeTime

ത𝑃 (µ𝑃𝑎2)

Continuous acoustic 
measurements

Continuos estimation of 
bedload flux

Hydrophone installed on 
river bank



p. 7Multi-river Calibration Curve for Passive Acoustic Bedload Transport Monitoring

Mohamad Nasr_26/05/2022_ EG22_Vienna

Conclusion

• Acoustic method can be used as indirect method to monitor bedload flux in rivers.

• Field measurements shows encouraging results for the acoustic method.

• Additional investigation is required to develop the acoustic method up to operational 
use.
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Field Campaign 2021-Objectives

Objectives:

• Reinforce the robustness of the calibration curve (Geay et al. 2020)
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Acoustic and Bedload Flux Profile

A
co

u
st

ic
 P

o
w

er
 (
𝜇
𝑃
𝑎
2
)

B
ed

lo
ad

Fl
u

x 
(g

/m
/s
)



p. 12Multi-river Calibration Curve for Passive Acoustic Bedload Transport Monitoring

Mohamad Nasr_26/05/2022_ EG22_Vienna

Acoustic and Bedload Flux Cross-sectional Average Values
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Results-Calibration Curve

2021
2017-2018

ത𝑃 = 𝑎ത𝑞𝑠
𝑏

𝑎 (1010) 𝒃 𝑹𝟐

2017-2018 9 1,27 0.57

2021 15.1 1.22 0.78

All Data 9.7 1.28 0.72

All data

42 points
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