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Suspended sand
* Important spatial and temporal gradients
*  Physical sampling time- and cost-consuming

* Difficult to measure continuously concentration and grain
size Use a hydroacoustic

method to establish

sampler time series of
B suspended sand
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Using a hydroacoustic method to establish continuous time series of

suspended sand concentration and grain size in the Isere River, France
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Theory

Active sonar
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* Based on the principle of sonar
and the Doppler effect

Backscatter B
* Dominated by sand

C .
o IfS = L2 s high: contribution
sand

of fine sediments, too

Attenuation (a)

* Geometric distribution in space,
viscosity of water (ay,) and due
to sediments (tgeq)

* Dominated by fine sediments and
high concentrations

Deployment of Acoustic Doppler Current Profilers (ADCPs)

Vertical deployment:
High spatial, but low
temporal resolution

Horizontal deployment:
Horizontal Acoustic
Doppler Current Profilers
(HADCPs)

High temporal, lower
spatial resolution

-> Applied in this study
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Theory: Use ag.4 and B to estimate the concentration and grain size

Concentration Grain size
Relate ag.4 With the concentration of silt-clay sediments

L€ Attenuation caused by a particle depends on its
and B with the concentration of sand
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Study area: Isere River

* French Alpine River

* Richin suspended sediment, particularly sand

* Highly engineered (dikes, dams for hydro-power generation)

- Requires sediment management and knowledge on the suspended T —
sand concentration and grain size mo »* sicr

Turbidimeter
Discharge
measurement

Dam of the
Lower Isere

Sampling at Grenoble Campus Dam flush, Beaumont-Monteux

Data: IGN



Applying a bi-frequential method
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Step 1: Continuous HADCP measurements

* 400 and 1000 kHz ADCPs Determination of a4 and B
* Measurements every 10 min * Establishment of time series for both
frequencies and a4 and B
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Step 1: Regular solid gaugings

Point sampling using US-P6, US-P72 and the
Delft bottle

Information per sample:
- Sand and fine sediment concentration
- Grain size distribution
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discharge-computation with uncertainty estimation, using water
samples and high-resolution ADCP measurements (in prep)

Dsang (kg/s)

Mean cross-sectional suspended sand
concentration & total sand flux

- Vertical and lateral integration

Mean cross-sectional sand grain size
distribution

- Following ISO 4363
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Step 2: Relate acoustic sighal & concentration and grain size

in the cross section

Relating Cfines With @geq Relating C4,,q With B
Crines measured by US P6, US P72 and B dominated by sands, but also influenced by high concentrations of
turbidity fine sediments

sand

Dc, close (£ 50 um) to the reference D5 = 200 um
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Step 3: Establish sand concentration and grain size timeseries

Intermediate step: Single-frequency estimates
of the sand concentration

—
=
2
T
e
a
9]
10° N Combine both
frequencies
e based on theory 10-2 | | 1l «
z ‘ l 01.06.2021 01.08.2021 01.10.2021
J o I | Time
M l w 400 -
01.07.2021 01. 11 2021 01.03.2022 01.07.2022 01.11.2022 ’é‘ 300 A *
Time
—— 400 kHz 1000 kHz ® Gaugings e
o |
Mdobadli
100 - *
0 T T r
01.06.2021 01.08.2021 01.10.2021
Time

10



Conclusion & perspectives

Variation of Cg4p4 along the beam

Conclusion Perspectives
*  Continuous deployment of 2 HADCPs for * Introduce physical approach by relating S
18 months measurements within the acoustic beam \

* 21 solid gaugings under various hydro-
sedimentary conditions
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Calculate ag,4 et B
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r = Distance to transducer FCB = I, + B =FCB+ 20c..T o N

a,, = Coefficient of absorption for 20 log,o(r)+ 2a,,r Sed Back to the
acoustic energy in water methodology
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B = Backscatter Home
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Correct for interference

Instead of using the total beam:

1)  Application of a bufferzone in front of the intersection B 1001 . seq e = 0.06 dB/m
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