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GOAL
Develop a technique based on

Completion

the ADCP data to estimate the
METHODOLOGY bedload transport rates in

- riverine environment.

Conevski et al. 2019
CONCEPT Conevski et al. 2019 (in submission)

Gaeuman et al 2006

Rennie et al. 2004

Rennie et al. 2002
BOTTOM TRACK BIAS

Laboratory Measurements Field Measurements

¢ Techniques
¢ Outputs
¢ Limitations




Traditional Methods

» Expensive

* Long

» Labor Intensive

o Statistically
invalid

Laboratory filed data post-processing

Tmin~1 month

‘ A value

XX g/s/m
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Modify ….. Better video with videos from bed sampling 


STATE OF ART

Four beams homogeneity
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Main hypothesis for stationary measurements
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G ENERAL APPRDAC H Bedload concentration

and active layer

KINEMATIC THEORY

Cp = f(u %) (Van Rijn 1984)
Cp = f(Sv)

Flow direction
. mobile particles

Spatially average
bedload velocity

V, - apparent velocity

Local Shear Stress and

water velocity profiles

- Reynolds stress (Stacey et al. 1999)
- Bulk-full shear stress
- Log-Law fitting

B NTN U UNIBO | - Log-Law semi empiric




METHODS AND DATA PROCESSING

“» ADCP velocity data de-spiking and vector filtering

Velocity ADCP [mv's]

“» Image processing and image velocity (lab comparison techniques) as| O meodows O

valid Data

0 50 100 150 200 250 300

- Bedload surface camera velocity (ve)
- Bedload surface concentration

- Particle Size Distribution

- Active layer thickness

“» Bedload physical sampling
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“» Acoustic velocimetry (ADVs, UVPs)
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“» Backscattering Correction and acoustic parameters
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Image processing technique
Uncertainty 
Transport rate 

Sonar equation 



FIRST LABORATORY CAMPAIGN
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% Stationary measurements, Albania

Two campaigns

FIELD SUTDY
D50= 0.5-4mm, Dstd~ 5mm

10°0
N

54°N IF

52°N |
V~ 1m/s | .
50°N o _
I‘ & e
$
@ Stationary measurements, Germany N
Three campaigns, Oder and Elbe River e
The procedure followed pre-defined program by BfG: :-_
= —

- D50= 0.4-2mm, Dstd~ Tmm
- 5 — 8 points per cross-section , 10 cross- sections

- 57 (x 3 samples per point) sampled
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FIELD STUDY

ADPCs on filed:

STATIONARY MEASUREMENTS * RDI 0.6 MHz
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FIELD SUTDY

THE APPARENT VELOCITY

RDI Sontek
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o
FIELD SUTDY

LIMITATIONS
The acoustic geometry limitation
- pulse length
- central-lobe contaminated area .
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FIELD SUTDY

ADCP transport rate [g/s/m]

GUIDELINES

Optimum sampling frequencies in sand rivers
(1MHz and 1.2 MHz)

Bedload Concentration estimation, based on
the shear stress calculations (the realistic

values)
Albania
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SECOND LABORATORY CAMPAIGN
PROOF OF CONCEPT

Fine sand D50~0.32mm (Rayleigh Scattering)

The Transport rate is in
strong correlation with the

M9 Sontek RDI SPro
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SECOND LABORATORY CAMPAIGN

Sv [dB]
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TOWARDS BEDLOAD CONCENTRATION
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%EGDND LABORATORY CAMPAIGN
TowARDS D50

Additional experiment

M@ vertical beam
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Bedload concentration

and active layer

~'_"“r' , T —",
~ Acoustic Doppler
current profiler

\ Thanks for the attention!

‘ Spatially average
—_—

- bedload velocity

- ] ~

Instrument Limitations

Guidelines for

field application
Local Shear Stress and

water velocity profiles
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