The ADCP, Sediview Software &
the estimation of Suspended Sediment Concentration

This Presentation 1s Designed to Give a “Brief”
overview of what an ADCP is and a software pack. |
that is available, which may enable us to value add to

data we already collect. %




What is an ADCP?

@ An Acoustic Doppler Current Profiler uses the
doppler principle to calculate water velocity.

@ What's that?

@ Well, To put it very simply, it uses sound waves,
something like a depth sounder on a boat. The
sound waves reflect off particles in the water and
the speed at which the sound waves return to
ADCP allow the instrument to determine velocity.

@ I could go on for a great deal longer, but I won’t.




Department of NR&W ADCP Stream Flow Gauging
setup

We currently use Acoustic Doppler Backscatter to
collect stream flow information



ADCP File captured during stream flow measurement
Fitzroy River Jan. 2008
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The Sediment Monitoring Program

@ The Department of Natural Resources &
Water, currently runs the SMP.

@ However, the methods developed to collect
sediment samples in flooded rivers can be
extremely hazardous to the staff involved.

@ So is there another way?



Sediview?

Hrag SRR T i 00k 7 N2~ P Vo v % 7 A
e 2 A = I _l.h. AR . SR f,‘__ ¢ <! y
SRLL *"."”"-‘Ji' - T o MR iy S g i <

Y Sediveiw is a software package which calculates TSS |
concentrations from ADCP backscatter.

We currently already collect the backscatter data
during stream flow measurements.

So why not extract as much information as possible.




P61 Sediment sampler

Sampling devices such as the P61 sediment

sampler have been used to collect point
water samples.

Current methods do work. However, there
are inherent dangers involved with sampling
methods.

| Having a large weight (60kg) coAh*r;ected to the
yessel in flooded rivers can be hazardous



SMP Sampling Procedure
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A couple of points to consider

@ Currently data is being collected and loads are
calculated using discharge/point water sample
technique.

@ Sediview derives suspended solid estimates
from raw binary files collected by the ADCP.

@ The aim in using Sediveiw iIs to reduce the
amount of sampling required and reduce the
potential dangers to those collecting the data.



An alternative method of collecting water samples

o y/
e 7/

. 4 y

 #= - - -

oy - /

7y

I 7 ;
o ; /

Modified Van Dorn sampler (5Kg)



Sampling Transect & Locations
Fitzroy 2008
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How does 1t work

@ We require ADCP backscatter

@ We also require calibration samples

@ Why?

@ The ADCP backscatter cannot tell us particle size
or the actual concentration of the sediment (TSS).

@ So, we still need to collect water samples to provide
TSS and PSA information.



P61 vs. Sediveiw

@ P61 method requires 13 samples per cross section
using a large boat and a minimum of five sample
runs per hydrograph and a minimum of 4 staff.

@ Sediview method, the number of samples can be
determined by viewing ADCP backscatter, 2 - 3
staff.

@ Possibly 4 — 6 calibration samples per cross
section, collected using a small punt (depending on
size of event).

@ P61 calculation uses single points in time taken
over many hours.

@ Sediview uses ADCP data from across the entire
Cross.
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ADCP Backscatter Profile
Nogoa River
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Sediview Calibration Screen

"': Workset <New>

Bl Cptions | View
L |

Track

Window
u = B ]
Contours Charts Tabular Data|  Export

4 =]

» p 77
Depth Table | Ensembles | Calibration ]

R

WinRiver

= (=

System | Load config | Save config
ADCP [Firmware 10.014]
Inst, Depth(m) 1
Force depth(m) 0
vielocity Ref BT
Use PitchiRoll Ves
Ext Heading Ha
Ext Depth Sounder Aukor
Left bank Right bank
G -
Effective ¥ducer Diam (mm) 84,00
Speed of sound algorithm Urick.
dphatt scale % 100000

Sediment attenuation

Effetive partick size, microns 15

Caleulste 0,025 v
Backscatter function

User cosfficient

Calbration const (Ks) 35,0000
Backscatter coeff(s) 19,8000
Transducer calibration

Temperature Comp °C Instrument
User Temperature °C 26

Scale Factor Cal Temp °C 23.0465
Offset Cal Temp °C 6

Beaml Beam2 | Beam3 | Beamd
0.4300( 0.4300| 04300 0.4200

Seale Fackor

Gfset (RL) I
Navigation
Type Nore
Compass offset | Bm 3 misalign 0 0
User data format EnsfEastilorth
Origin type LatiLong
LakfMorth origin 0
Long/Esst origin 0
Threshold & screening -
Estimates

Showe Al

Cross section area

. Con iguration (Process)

— = (=
Add TjS Del TfS | Load values | Save values
Default Temperature/S alinity
Depth Temp 5al
¥ /5.000 26000 0000
10.000 26000 0000
15.000 26000 0000
Thresholds & Screening
Ref max velocity (mis) 10,000
T max velociky (mfs) 10,000
Errar vel. as % of WT vel. 20000
Use 3 beam sol, WT | BT v v
Concentration|value (mgfl ¥ s00.0
Estimates
TopBattom Top  Bottom
Discharge methad Power | Power
Concentration Factor 100 100
Ut bins. 0 o
Fower Coefficient 0.1667
Edge Left Right
Distance (m) 0 0
shape o [F0s
User Coefficient 05 ns
shore ensembles 5
Cross section area
Caleulation Method Perp. to mean flow
Projection angls © 0

Caitratio * o] 3
Addfile  Delete

‘Workset Files
Ensemble  Status Use  Time

[1|File : 2008012613391.000 Start 13:37.24.91
v/

177 0K 1337249
178 0K v 12364
179 0K v 1xamsm
180 0K v | 13372956
181 0K G R
182 0K v | 133732ET
183 0K v 13TMR
184 0K v 13377
185 0K v 13T
186 0K v | 13anee
187 0K vl 12408
123 0K v 1Ty
-
Add entry Load Data
Workset Temperature/S alinity
Depth Temp Gd
=
Add entry Load Data
File Temperature/Salinity
Depth Temp Sal File

Add sample

File

¥ 0801261338
0801261333
0801261339
0801261339
0801261333
0801261339

Comments

Delete

Ensemble | Depth

448
i}
623
9%
1063
1109

=
Load Samples Import C5Y
Calibration Data
A [Typed B |TypeB
1.500 [ E
5000 | 1030.000
a000 v 1130.000
1500 | 00.000
3800 ¥ 1230000
5500 | 2130.000
Enable/Disable:




-F X
¥
o
B
@

1500 1,800 2000
1,800 2,000

1,500

1,400

1,400

bration

.

1200
*
+*
*

1,200

Sample: mgi
Sample myf

1,000

1,000

- +s

to cal

=
““““““““““““““““““““““““““““““““““ l 2

=

| - “ g
““““““““““““““““““““““““““““““““““ =

2

- — = =
““““““““““““““““““““““““““““““““““ | 2

B

200

g5 2 2
i

Bu.

800
700
600
500
400
300
200
100

1,800
1,800
1,700
1,800
1,500
1,400
1,300
1,200

2. Cancentration v Sample Concertration
2,000

4 - Errar v Concentration

anpas

A
Winkiver
//{
4
1108
3
3
8

i)
Refiesh

1063
Progress

=
Y
a
v
¥

) O T I (S S S S A S S S S (N [ T P PP AP TR T P REEEE L

=
Cabration

Ensembles

Time Croer
Depth

Depth Table

4
+\Documents and Settingsibezzinas|Desktop|Sedi

B
Export
629
€

Tabuiar Data
3
View data

=

Legen
200801261339r.000 [001]

]
Corfig

dual beam backscatter pr

SEE

j=3
Chts

o R e et L

=
Contours
1

1 file(s)

Ind

Workset <New> - [Calibration Graphs]

ile  Options ‘ Yiew ‘ Swindaw
Track
1 - Concentration v Time
448
3 - Error v Depth
05

fl
s
1]

v
)
Workset

995 ensembles

g

!




The Basic Backscatter Relationship

dB =S (log mg/L) + Ks

S =Backscatter coefficient
Ks = Calibration constant

dB

Backscatter function

Zalibration const (Ks) 35,0000
Backscatter coeff{s) 20,0000

S =10 - 40 (typically 20)
Ks =30 - 60 (typically 35 - 50)

Ks

log mg/L
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Establishing sediment load distribution

@ By using Sediveiw we hope to establish a
correlation between cross sectional sediment
distribution and the loads carried.

@ Will that be of any use?

@ By establish a relationship between TSS and
discharge we should be able produce real
time TSS data, which can then be translated
Into an event based sediment curve, in much
the same way a hydrograph is created.




Overview

@ We will still need to collect samples to
calibrate Sediview.

@ However, we will reduce the amount of time
required to collect samples due to the method
used to collect them.

@ Which in turn should minimise the exposure
to hazards

@ By using the Backscatter data we will have
real time data showing the cross stream
concentration, the effects that eddies may
have on load as well as changes in velocity.

@ As well as the actual discharge of course.



Fitzroy River 2008, P61 vs. Sediview

4500000 T I T I T I T I T I T I 4500000
4000000 - o o P61 - 4000000
| —e— Sediview [
3500000 - - 3500000
i ‘\ i
3000000 - - 3000000
8 2500000 - - 2500000
b o
B) - L
— 2000000 H . - 2000000
@ - =
ol
1500000 — - 1500000
@
1000000 — o - 1000000
500000 - - 500000
i \g 5
0 ' | ' | ' | ' | ' | | 0
25/1 2711 29/1 31/1 2/2 4/2 6/2

Date of collection

29s/b mainIpas



Fitzroy River 2008, P61 vs. Sediview
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ADCP Backscatter over a 12 day period




