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(SAID) Tool

Funded by the
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and the USGS Midwest Region River
Sediment and Nutrient Initiative

Send questions, comments, and suggestions to
Marian Domanski:
217-328-9758 or mdomanski@usgs.gov
Tim Straub:
217-621-9587 or tdstraub@usgs.gov
Mark Landers:
678-924-6616 or landers@usgs.gov



Features

e Assists in the creation of regression models that
relate response and predictor (surrogate) variables

* Processes acoustic parameters to be used as

predictor variables for suspended-sediment
concentrations (SSC).

e Supports guidelines

— Multi-agency sediment acoustic methods work
— USGS Techniques & Methods 3-C4 for turbidity and SSC



Graphical User Interface

Stand-alone utility



Graphical User Interface

Stand-alone utility



_-- Choose primary dataset and match datasets I

Primary dataset
Dataset

Matching Matched dataset
- Loaded datasets

Secondary datasets

Choose linear model variables Evaluate linear

model variables




Choose primary dataset and match datasets

Choose linear model variables Evaluate Il.near
model variables



Choose primary dataset and match datasets

ADVM Processing (optional)

Choose linear model variables Evaluate Il.near
model variables



Load Datasets



Tab-delimited

Argonaut ADVM
.ctl, .dat, .snr files

Files in Directory Variable Names in File



Header
label

Year
Month
Day

Hour
Minute

S Second

Table 1 — Date and time
variables that are necessary
in a tab delimited ASCII file

a

Similar to Sontek Argonaut Format



Don’t let the time format be a hang-up

USGS-ADAPS/RDB Generic Date Time Separate
USGS-WEB



Exports file with date format for SAID



4 Choose primary dataset and match datasets

ADVM Processing (optional)

Choose linear model variables Evaluate Il.near
model variables



Workflow

Choose primary dataset and match datasets

Max. Time

Primary dataset

Dataset
Matching Matched dataset

Secondary datasets




Dataset Matching



Dataset Matching



Choose primary dataset and match datasets

ADVM Processing (optional)

Choose linear model variables Evaluate Il.near
model variables



ADVM Processing

Method assumes:

e Constant concentration along the beam path
* Fixed mount deployment

e Continuous time series

Early USGS work by Topping and Wright, 2006; Landers, 2012; Wood and Teasdale, 2013



Continuous Sediment Acoustic Method

e Relies on the acoustic returns (backscatter) of
particles in the water column as a surrogate for
suspended-sediment concentration

Need multi-cell acoustic data



Acoustics Profiling Range

40 Ik
WY

Tributary Inflow

20



Acoustic Data Corrections

WCB = MB + 20log,

Near Field

SCB =WCB + ?2ra Correction

SCB = MB + 20l0g,_ @ ) + 2r(a, )+ 2r(a,)

Measured Beam Water Sediment
Backscatter Spreading Absorption Attenuation

\ }
|

2-Way Transmission Losses




Acoustic Data Processing

1.

= e

o1

=

Collect raw backscatter
In multiple cells

Calculate “near field”

Correct for spreading
and absorption by water

Calculate attenuation of
signal

Correct for absorption by
sediment

Calculate average
backscatter

Relate to sample data



Worksheet
for Each
Value

Sediment Attenutation and Average Backscatter Calculations

Sediment Attenuation Coefficient 8.12 dB/m - computed from RB profile
Average Backscatter 96.6  dB - computed from BS profile




Sediment Concentration and Attenuation Coefficient

Kickapoo Creek, Bloomington, lllinois
|



ADVM Configuration and Processing



ADVM Configuration



ADVM Processing

Processing

Beam

Mowving Average Span (# of observations)
Backscatter Values

Intensity Scale Factor

Minimum Cell Mid-Point Distance {m}
Maximum Cell Mid-Point Distance {m)]

Kinimum Mumber of Cells

Minimum “beam (m)

Mear Field Correction

Water Corrected Backscatter (WCB) Profile Adjustment




ADVM Backscatter Plots



ADVM Backscatter Plot



ADVM Backscatter Plots



Choose primary dataset and match datasets

ADVM Processing (optional)

Choose linear model variables Evaluate Il.near
model variables



Workflow



Linear Regression Model



Linear Regression Model



Linear Regression Model



Linear Regression Model



Linear Regression Model



Linear Regression Model

S55C vs. MeansSCB

Data

Fit

Confidence bounds
I

a0 100
MeanSCB




Linear Regression Model

Plot of residuals vs. fitted values
T T

55Cvs. MeanSCB

Residuals

Data

Fit

Confidence bounds

Il T 1 1 1

90 100 500 1000 1500
Fitted values

Plot of residuals vs. fitted values

log10SSC
Residuals

Data
Fit
Confidence bounds

1 1 1
90 95 100
MeanSCB

1
25
Fitted values




Linear Regression Model

2ear red

g l0Ss8C

MeansSCB

Number of cobservations: 50, Error degrees
Mean Sguared Er : 0.144
uared: 0.%11, Adjusted E-Sguared 0.5%0%
F-statistic wvs. constant model: 492, p-value

Non-parametric smearing bias correction factor:
Probability plot correlation coefficient:
High leverage:

High. influ ] {I:n:u::.]{' S D] :
High influence (DFFITS):

Save model state for later
use and editing in SAID



Linear Regression Model (.csvoutput)

-Attempts to meet new policies being written for regression models

o
Frequency (kHe):
Effective Diameter (m):
Eizam Orizntation:
Shank Angle [deg):
Mbeams:
Elanking Diztanzz [m):
Cell Size [m):
Mumber of Cells:
Eizam Number:
Morving Average Span:
Biacseatter Walues:
Intznzity Feale Factor:
Filin [m):
RMax [m):
i Cellz:
Plin Ybeam [m):
Mear Field Correction:
Removs Minimum WCE:

Datazet File Locations

o
1500
o3
Harizental
25

Z:hZedimenthA coustic DatahEpoon River at Seville 055700004said examplebspoonEText
ZhEedimenthAcoustic DathEpeon River ot Feville 055T00000z0id cxampletspaonGH b
Z:hSedimenthd coustic DakahEpoon River at Seville 055700004said examplehspoondRG.kxt

Linzar regrezzion madel:
logI0SEC = -4.03 + 0.072MeanECE

Estimated Model Cosfficients

[Intercept]
MleanECE

Mumber of observations
Errar degrees of frecdem

Root Mean Squared Errar (Standard Error of Fieg

R-squared

Adjusted P-Tquared

F-statistic vs. constant model

povalus

Mon-parametric smearing biss cerrection Factar
Probability plot correlation cocfficient

High leverage

Extreme outlier [Standardized residual]

High influence [Cook's D)

High influsn<s [DFFITE)

Wariance-covariance matrix

[Intercept]
MeandCE

Predictor wariable summary statistics

Mlinimum
1t Guartile
Mledian
Mlean

3rd Guartile
Mlaximum

Response variable summary statistics

Mlinimum
1zt Guartile
ledian
Mean

3rd Buartile
Felzzimum

Observations

Obzervation Mumber  Mizzing Excluded

3E t3tat
030312

00032453

Estimate
-4.0527
0.072036

50
[
014415
oan
0.509
43z
7.20E-27
10525
0.53036
012

3 [absalute valuc)
21323
0.4

PleanECE
-0.00035255
1.06E-05

(Intzrezpk]
0.0315354
-0.0003E3

Mean3CE
15325
&T.2422
AT466
33,0933
55.5502
1040633

lagI0E3c
1633
22645
25622
26154
51555
FA42E

DakeTimezpaonEsC
2203 1300
2M0f2013 12:00
21152013 10:30

DateTimespoeniRG

Acoustic Information
(if used)

File Information

palue
3502 5.7TIE-15
22174 T.20E-27

Regression
Diagnostics

Data Summary

Data Results

PeanECE  Fittkedloql0SEC RawRezidual

dPezidual

l=gqI0EEC alpha®
2T201E 1256 2.4TSET  0.5323104
2M02015 156 2.445T1 113255

2M32013 10:26 287552 105553

Harmal il
1.85336
-2.25566
0610044

455C  Etandardi
150.504
635.152
637,235

CocksD Diffitz
00511534 0326527
DOGBZIETT  -0.37347
00053265 0102622

Luverage
170523 0034063

-2.33003  0.022741

OLETSETE 0.022753

B1.8315
354164
35,4367

223436
218075
275221

0.241316
-0.33204
0.0363125




Spoon River, lllinois — Sediment Acoustic Time Series



Elwha River, Washington — Sediment Acoustic Time Series



lllinois River at Florence, lllinois

Spring 2013




SAID Resources
——User Manual

Website ——

http://water.usgs.gov/osw/SALT/SAID/



Real-Time Sediment Acoustics

" Early warning for municipal water supply and
hydropower facilities

B Track sediment loads after wildfire,
construction activities, levee failures, etc.

" Monitor river response to remediation
activities and changing land uses

Molly Wood, Gary Wall, Steven Brady, Mark Landers



Real-Time Sediment

Imagine a national real-time acoustic sediment network.....

Over 70 sites in 22 States with continuous acoustics and
concurrent suspended sediment measurements as of 2012



Real-Time Sediment

" SALT is working on two options for real-time
computation of sediment using acoustics:
" RASSDAT (Gary Wall, USGS NY WSC)
" NRTWQ (Steve Brady, USGS KS WSC)



RASSDAT Displays results on USGS NWIS-Web

Python and VBA script, Windows GUI

c+ |idws..tion_1917d81b976a99d7_675f65ed2490beaf - Python NWISpython.py _ O]
WARNING TO USERS OF THIS SYSTEM [« ]

Thiz computer system, including all related eguipment,. networks,. and netuwork
devices {(dncluding Internet access), is provided by the Department of the
Interior (DOI>» in accordance with the agency policy for official uwse and
limited personal use.

A1l agency computer systems may be monitored for all lawful purposes,
including but not limited to. ensuring that wse is authorized. for management
of the system. to facilitate protection against unauthorized access. and to
verify security procedures, survivahility and operational security. Any
information on this computer system may be examined, recorded. copied and
used for authorized purposes at any time. All information, including personal
information. placed or sent over this system may be monitored. and uszers of
thiz system are reminded that such monitoring does occur. Therefore, there
should bhe no expectation of privacy with respect to use of this system.

By logging into this agency computer system,. you acknowledge and consent to
the monitoring of this system. Evidence of your use,. authorized opr
unauthorized, collected during monitoring may he used for civil., criminal.
administrative. or other adverse action. Unauthorized or illegal use may
subject you to prosecution.

sunZdidbsex sending files....
=




NRTWQ: http://nrtwg.cr.usgs.gov/nrtwq/

EXPLANATION
—— Discharge
Measured or computed water-qualitv constituent
90-percent prediction interval for computed value
Value obtained from discrete sampling and analvsis
Load calculated using laboratory analvsis and discharge

Water-quality criteria




Questions?

http://water.usgs.gov/osw/SALT/

Tim Straub:
tdstraub@usgs.gov
Mark Landers:

landers@usgs.gov
Molly Wood:
mswood@usgs.gov
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