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(1) ABS (Acoustic Backscatter System) system choice: AQUAscat or UBSediFlow

| UB-SediFlow n

(2) + Downloaded acoustic file: AQUAscat (.aqa) or UBSediFlow (.udt)
== Remove one acoustic file
% Delete all files

(3) Measurement information
1. Enter temperature: The speed of sound is filled automatically
i1. Values of the constant kt are filled by default for each frequencies of the ABS
111. Checkbox checked (kt and gains): values can be changed and will be used for calibration
iv. Checkbox not checked (kt and gains): values used for calibration are values read from the ABS

Measurements infermation = - Nb cells: 256
Frequency: 0.3 MHz - .
. Cell size: 0.5 cm
Acoustic Backscatter System: AQUAscat
Kt 0.7891 V.m"1.5 v Pulse length: 0.005 sec
Date: 2024-07-03 Hour: 11:13:00 ]

) - Sound attenuation : 0.003220 J/m Nb pings/sec 8 Hz
JEHEELLEES 10 = Nb pings averaged/profile: 1.0
S - 1447 28 y Nb profiles: 3650 C

eed of sound : . m/s . i o
2 Nb profiles/sec: 8.0 Hz Gain Rx:

Frequency: 0.3 MHz - Nb cells: 256 Gain Tx:

Cell size: 0.5cm =



(4) Table of values :
Depth, time, Backscatter (BS) values for each frequencies Depth-0.3MHz BS-0.3MHz  Time-0.5MHz Depth-0.5 Mk*

ZIEN Tools Help

Table of values can be exported in an csv file B one % I5 =11

Save As ... preprocessing Sample data Sedimr
Settings

Table of Backscatter values

(5) Set limits of acoustic recording

Depth: 1,28 @ meters | €
A, 1

Boundaries of acoustic recording (can’t be changed) Recordingtime: | —@ 1 14 seconds [©
Limits of BS data for plots and following computations D e 500 D) | meers [0

0,00

(6) Detect Bottom algorithm

The maximum backscatter value is detected along the first vertical between two
depth values fixed by the user. The search area is then moved, at the next
vertical, by plus or minus a value defined by the user. The process is repeated
up to the last vertical to draw the river bed line.

0.3MHz ~  From -0.8 m to |-0.5 m +- 0.01 m O



(7) Plot acoustic recording fields
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Acousticdata | Signal preprocessing | Sampledata = Sediment Calibration = Acoustic inversion = Note

Study data Plok SNR Pre-processing options
Data to be processed 6 * Q — SNR filter
# $QEL B
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SMR < 2
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Rayleigh criterion
File Profile tail (e value x <Vinf<vsi<m 10
Compute Noise from value
= . - Window size
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=
a .
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(1) Update and/or loaded acoustic data

(uploaded in Acoustic data tab)

If an acoustic data are added in
Acoustic data tab, the user need to
refresh with the button

(2) Load a noise data file

All plots are displayed when the fi
is downloaded

(3) Define a value

All plots are displayed when the
button « Apply noise » is pushed.

Compute Noise from value

20240703111300.2qa

Delete noise

Y

Profile tail Value @

Download noise file

@ File

#  20180107121600.aga

'

Plot noise field

Open a dialog
window

Delete noise

/

As many tabs as acoustic files

Noise field [
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Value: 0,000000 Volts | Apply noise

Plot noise field

(4) A dialog window opens when the
user clicks on the button. There are

as many tabs as there are acoustic
files.



(V—BS - Vnoise )2
(‘/noise)2

(5) Plot SNR as follows

SNR(v)=

(6) SNR filter : remove all value where SNR 1n less than the value

(7) Average 1s applied for each cells, between a number of cells along the
horizontal and around the considered cell.
The number of cells used for average is also converted in time.

(8) Plot of pre-processed data (filtered with SNR and/or averaged).

(9) Plot the profile of pre-processed data for the frequency choose in the
frequencies list.

(10) The list of pre-processed data is updated when the user defines the noise
in step 2 or 3.

List pre-processed data

By default, the name of pre-processed data is the same as that of the
Confluence_Rhone_lsere

acoustic file. The user can rename the pre-processed acoustic data with a
more meaningful name.
The data selected in step 1 is enabled and the other ones are disabled.
This list of modified (or not modified) names are used in the next tabs.
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Acoustic data Signal preprocessing sample data sediment Calibration

Plot samples positions.

Plot Acoustic data

Romanche_Verticale14 = | 0.3 MHz

Display options
Total concentration plot

X axi Concentration (g/L) ~
Class PSD
y axis z(m) v

Plok total concentration
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Particle Size Distribution plot
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Acoustic inversion | Note
Fine sediments Sand sediments
@ | fine_sample.ods 8 | sand_sample.ods
Color Sample time depth Ctot fine = Color Sample time depth Ctot sand
b * V| F6 200 -0.556 0.3 b * ||V 56 200 -0.556 2.0905
b - ||| F7 200 -0.256 0.3 b = ||V 57 200 -0.256 0.9577
b -~ |V F8 200 0.524 0.3 b - ||V 58 200 0.524 0.4221
b * V| F9 200 0.824 0.3 b * |V 59 200 0.824 0.3059
b = | |¥| F10 200 0.956 0.3 b = ¥ 510 200 0.956 0.2809
b - ¥ F11 300 -0.38 0.3 b = v 511 300 -0.38 0.7976
b * |V F12 300 -0.08000000... 0.3 b * |V 512 300 -0.08000000... 0.4752
b - ||¥| F13 300 0.52 0.3 b = |V 513 300 0.52 0.2627
b v F14 300 0.82 0.3 b v 514 300 0.82 0.2137
b - F15 300 1.03 0.3 = b v 515 300 1.03 0.1877
1 » 1 r
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(1) Plot aoustic noise button : PlotAcousticdata | [Ramanche erticalets -
- refreshes the list of acoustic data
- displays acoustic recording selected in the acoustic data list,
and for one frequency.

(2) Download fine sample data
By default all fine sample are plotted with crosses on the acoustic recording.
The user can unchecked or checked to, respectively, remove or add the sample position. The color of
the sample can be changed.

Display options

Total concentration plot Particle Size Distribution plot

(3) Download sand sample data
By default all sand samples are plotted with circles
on the acoustic recording.
The user can unchecked or checked to, respectively,
remove or add the sample position.
The color of the sample can be changed.

Class PSD =

(4) Plot total concentration of fine and sand sediments.
The concentration can be displayed in g/L or in %.
The depth of the sample can be displayed in m or normalized
by the depth of the river.
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(5) Plot Particle Size Distribution of fine (left) and sand (right) sediments : class or cumulated.

Particle Size Distribution plot

Cumulative PSD

Plot particle size disEribstion
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Acoustic data Signal preprocessing Sample data Sediment Calibration Acoustic inversion Note
Step 1 : acoustic and sample data choice Step 2 : profile of the fine sediment concentration
(1] -— ' Interpolate - '
aE> pPQ=rE HEIIPQEX2D
[ S Sample Depth (m) time Cfine (g/L)
1.0 4 . 1.00 ® FLO
coustic data Romanche_Ve - ®* o FB
o F6  -0.42 100 03 0.75 - o
- L] .
e 0.5
F8 F7 -0.22 100 0.3 0.50 - ® FB
Frequency 1 0.5 MHz = E e
= 00+ F8 0.43 100 0.3 = 0.25-9
Frequency 2 1.0 MHz - a 8
o o
2 o5 F7 F9 0.73 100 03 o 0.004
o .
) i ] F10 098 100 0.3 —0.25 7 Fr
ine profile F6,F7,F8,F... |~ h .
~1.01 0.50 Fb
Sand target S6 = Sample Depth (m) time Csand (g/L) '
T T T 1 T T T T T
Plot sample 0 50 100 150 200 250 300 350 0.29 0.30 0.31
Time (sec) 56 <0.556 200 2.0905 Concentration fine sediments (g/L)
Step 3 : Compute Calibration Step 3 (optional) : Fluid Corrected Backscatter
Import sediment calibration File v Compute sediment calibration
Frequency 1.0 MHz b i -— ' _ _
Compute Calibration L (- ’ Q = u = LSRR
From 0,20 - to
T=0.00°C
0.5 MHz 1.0 MHz
ke 0.3626 0.6445
ks 0.19801 m/kg"0.5 0.58267 m/kg~0.5
sV 0.00489 /m 0.04236 /m
as =-1.6006 dB/m
X 3.1
T T T T T T T
as 2.03572 /m 1.92473 /m 0.1 0.2 0.3 0.4 0.5 0.6 0.7
4 14.59295 /m 13.79733 /m Depth (m)
Save calibration
]| 4 ||1600 [




(1) Update list of the acoustic recordings to use for calibration.
The acoustic recording use for calibration is plotted with all samples.

(2) Select the frequencies for calibration. Frequency 2 will be used for inversion.
(3) Select profile of fine sediments samples and sand sample target.

(4) Plot samples selected in step 3, on acoustic recording (step 5) and profile of fine sediments (step 7).
List and details of selected samples are provided under button « Interpolate ».

(5) Plot of acoustic recording selected in step 1. By default, all samples are displayed.

(6) Linear interpolation of fine samples concentration profile.

(7) Concentration profile of fine sediments samples selected in step 3. The linear interpolation is plotted with blue markers.
(8) Compute or load calibration.

(9) Values of calibration parameters. Temperature and constant kt are read from values in « acoustic data tab ». Frequencies
correspond to frequencies selected in step 2. The other parameters are enabled and can be change by the user.

(10) FCB computation and profile. By default the FCB profile is plotted at the position of the vertical sediment profile for
calibration (red vertical line in step ). The user chooses two abscissas between which the linear regression is performed and
plotted with blue dashed line.
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(1) Choose the acoustic recording to invert.
(2) Run inversion and plot results.

(3) Fine sediments
(a) Inverted concentration field : positions of all sample are displayed
(b) Inverted concentration profile
(c) Inverted concentration vs Measured concentration : samples can be choosed in the list of sample.

(1) Sand sediments
(a) Inverted concentration field : positions of all sample are displayed
(b) Inverted concentration profile
(c) Inverted concentration vs Measured concentration : samples can be choosed in the list of sample.
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