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Measurement Details (Units: English)

Options

Moving-bed Test

BT Filters

Al

Select Reference

Save

View Comments

Close

PARAMETERS [ MEASUREMENT rmath_435_000 math_485_0.. math_485_0... math 435 0..]
DISCHARGE "
Use
Total Q (ft3/s) 22022.065 22195.715  21939.618 21473.655 22479.272
Top @ (ft3/s) 5094 114 4951.768 5141481 4948868 5334 337
Middle Q (ft3/s) 13035.632 13031.836  13067.013 12582.948 13460.731
Bottom Q (ft3/s) 2606.840 2541.944 2625825 2517.238 2742354
Left Q (ft3/s) 989.162 1329.934 895158 991.220 740.335
Right Q (ft3/s) 296.317 340.232 210141 433.382 201515
TIME
Duration (s) 549.9 1534 1251 161.3 1101
Start Time (02/12/2008) 11:28:44 11:28:44 L 11:31:30 R 11233410 11:36:33R
End Time (02/12/2008) 11:38:24 M:31:17 11:33:35  11:36:23 11:38:24
REFERENCE
Mavigation Ref VTG VTG VTG VTG
Composite Tracks Off Off Off Off
Depth Ref BT BT BT BT
MOVING-BED
Maoving-bed Yes
Correction Mo
CHARACTERISTICS h

Messages (11)
| Message

L& GGA-DGPS: Int. @ for invalid ensembles in a transect exceeds 25%; ~
L& VTG-All: Int. @ for invalid ensembles in a transect exceeds 25%;
L& VTG-Original: Int. @ for invalid ensembles in a transect exceeds 25%;
| 7| A Transects: Duration of selecled transects is less than 720 seconds,
| 8 | ﬁ Moving-Bed Test: The moving-bed test(s) has warnings, please review tests tc

9 ’l\ bt-All: Int. @ for invalid ensembles in a transect exceeds 10%, %

< >

- O
Measurement Quality Assessment
[ cove %Q
Q: 1.94  |Left/Right Edge:  4.49/ 1.35
Width: 126  |lnvalid Cells: 0.00
Area: 1.14  |Invalid Ens: 56.28
Parameter Automatic User |
Random 95% Uncertainty 31
Invalid Data 95% Uncertainty 1.3
Edge Q 95% Uncertainty 1.8
Extrapolation 95% Uncertainty 0.6
Maoving-Bed 95% Uncertainty 0.0
Systematic 68% Uncertainty 1.5
Estimated 95% Uncertainty 122 122

User Rating
Mot Rated

Profile Extrapolation
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1. Introduction
The use of acoustic Doppler current profilers (ADCPs) from a moving boat is a commonly used method
for measuring streamflow. These measurements have been reviewed and post-processed using
manufacturer supplied software and the user’s knowledge and experience to interpret the quality of
the measurement, correctly configure discharge processing settings, and set appropriate thresholds to
screen out erroneous data. This dependency on the software supplied by the manufacturer has created
two problems for the U.S. Geological Survey (USGS).

1.  The software supplied by the different manufactures have limited automated quality
assessment features, and graphics and tables for user review are inconsistent among the
manufacturers. Consequently, data quality assessment is not independent of the instrument
used to make the measurement but rather is dependent on the capabilities of the manufacture
supplied software to review and assess the data quality. The lack of automated quality
assessment features leaves the assessment to the knowledge and experience of the user and
may result in inconsistent assessments of data quality.

2. Software from different manufacturers use different algorithms for various aspects of
the data processing and discharge computation. Consequently, if the same dataset could be
processed by each of the manufacturers’ software, the resulting discharges could be different.

Development of common and consistent computational algorithms combined with automated filtering
and quality assessment of the data will provide significant improvements in quality and efficiency of
streamflow measurements. This development will ensure that USGS streamflow measurements made
using ADCPs are consistent, accurate, and independent of the manufacturer of the instrument used to
make the measurement.

The USGS, Office of Surface Water developed a computer program, QRev. The program can be used
to compute the discharge from a moving-boat ADCP measurement using data collected with any

of the Teledyne RD Instrument (TRDI) or SonTek bottom tracking ADCPs. QRev applies consistent
algorithms for the computation of discharge independent of the manufacturer of the ADCP. In addition,
QRev automates filtering and quality checking of the collected data and provides feedback to the

user of potential quality issues with the measurement. Various statistics and characteristics of the
measurement, in addition to a simple uncertainty assessment are provided to the user to assist them in
properly rating the measurement. QRev saves an extensible markup language (XML ) file that can be
imported into databases or electronic field notes software, such as, SVMobile.



1.1. Purpose and Scope
The purpose of this guide is to describe the user interface, features, and designed workflow of QRev.
The report will present all the windows and describe the function and intended use of all the interactive

controls of QReV’s graphical user interface (GUI). The specific algorithms used are not discussed in this
report but are documented in a technical manual (Mueller, 2016).



http://dx.doi.org/10.3133/ofr20161068

1.2. Software Design Objectives
The general design of QRev was guided by the following criteria:

Process SonTek and TRDI data.

Use consistent algorithms.

Use the best available data (interpolate only what is missing or invalid).
Provide a logical workflow.

Automate data quality assessment and provide useful feedback.

Provide manual overrides for all automated filters.

Use windows with tables and graphs designed to evaluate specific problems.
Provide uncertainty information to the user.

Use a GUI and layout that is tablet friendly.

©CoeNoOakwh =

The goal is for QRev to be used for data review and processing of all moving-boat ADCP streamflow
measurements. Use of QRev will ensure consistent algorithms are applied for the computation of
discharge, independent of the ADCP manufacturer. QRev also provides the same automated data
filters, graphs and tables, and user feedback for all data to improve consistency of data quality
assessments.



1.3. Updates and Support
Versions of QRev and supporting information are available from the USGS Hydroacoustics web page
for QRev.
In order to provide support for QRev and to provide an efficient means to communicate with users
and allow users an efficient and organized means of providing suggestions and comments, you
are encouraged to register for the OSW Hydroacoustic Forum. In the forum you will find a "QReVv"
board under Hydroacoustics Moving-Boat Deployments. Open the QRev board and click "Notify" to
automatically receive emails on any bug fixes or issues identified with QRev. This is the only way
of being automatically notified if there has been an identified problem or if a new version has been
released. You are also encouraged to report any problems you encounter with QRev and attach the
associated files so that any identified problem can be resolved. To access the OSW Hydroacoustics
Forums you must be a registered user of the forums.

Register for access to OSW Hydroacoustics Forums

OSW Hydroacoustics Forums for Registered Users



https://hydroacoustics.usgs.gov/movingboat/QRev.shtml
https://hydroacoustics.usgs.gov/movingboat/QRev.shtml
https://simon.er.usgs.gov/smf/index.php?board=53
https://hydroacoustics.usgs.gov/software/Forum_Reg1.html
https://simon.er.usgs.gov/smf/index.php?board=53

2. Main Window

Measurement Details Measurement Quality Assessment
% G- 337 Cohcuem i _deusrmarnty MATLAS) 8 68 skt e Prejacts Tartin g TAD|_Va oo Dt 51530600, 455 - o
|
Saieel Data J Maasiremnt Datails |Usis: Engylish] Maasiréansar Qusiiy Assimat D — o Add Comment
. PARAMETERS MEASLURENENT, rusth 35 000 st _S75 0. math 48, ... resth 3730 CON% %0
Options OIS0 HARGE - 2 1M [LebHight Edge 4400 13 N
™ =] B = B it 1M |imaid Cells L] User's Guide
POCETSHEIION | 1oo o iy TS WWSTIS 2N9IEIE ZUTIASS 1272 e 14 |imaid Em: £5.28 =
e @ 275 SIBL114 4BSITER S1414B1 4MABSE ST Panarmatar fueamatic | Lhar
_ Midda Q3| 10X E2 10IEE 1367013 125298 1MBLTH Random 5% Lncarainty 51 ™ S E | Disch |
Batam O M35} LA ISH 4 JESEX  BITEE  2MRINM imeakid Data 8% Unesrisinty 1.3 ual Discharge Increment
Compass/P/R Left O [1375) 3\I16Z  1IEIM  ESSASE BEIIA] O Edge (0 5% Lncariainky 18 L \ e g 9
Tarve | Salrit Right @ (13} 28317 MITZ M4 4333 2SS Extragoiation 0% Uncansinty [T}
— HE aing Bar 85 Wrarrary v Uncheck All Transects
Moving-bed Tast Diuraiian (s} fdan 1534 1251 1613 14 Fystematic (% Uncerainty 16
Stat Tima (I2M22008)  112B4  MIEML MIIOR 11T4IL MIEBIR Estimitad 9% Ussa ity 122 122
BT Filtars Erd Tiw (02122008)  M3EH MIT 133 4Em@ 138 o
GEFERENCE ser Bating )
Buttons e iz vis  vm e ot Faed ——o User Rating
Compisita Tracks on on or an
Sedect Referance Dgih Raf BT BT ET BT Frafile Exiragelation
MO BED
Depth Fikars/ Draft  fioaigoe Vid
IComaction Mo
WT Fikars CHARBCTERISTICS
Esddrapalation Mpssages (11} X
o Profile Extrapolation
Edy = Message
40 GGA-DGRS! M. G foF sl &nsemb|is in § rens s snceeds 25'%;
Save ¥ | -\ WTG-A0 Int. 3 far invalie ensemibes i & iransect exceecs T85%
B0 VTG-Dngines Ik far IVAIIE 8 REembles I & ITATEECE BHCEROE $5%
Viaw Commerts £, Transects: Duralion of selecled Kansects i lss Man 720 seconoty
B |0 Mowng-Bed Tast The monng-ted real WANTIE, (VEESE fenow [eals I
Close 3 \_i LAY KL G I AEY BASTONS 11 8 LaNHeCT BR08ads 0% H
|
Messages

The Main Window is designed to be logical and tablet friendly. The Main Window has six sections: (1)
buttons down the left side, (2) Measurement Details panel, (3) Messages panel, (4) Measurement
Quality Assessment panel, (5) User Rating panel, and (6) Profile Extrapolation panel. Two buttons on
the right allow the user to add comments and view this user's guide. The information available from

this main window provides the user an overview of the measurement quality and totals. The color
highlighting and messages alert the user to any potential issues detected by the automated data quality
assessment. Other modal windows to explore the data or change the processing settings are accessed
from this main window using the buttons on the left.

The Main Window is designed to be logical and tablet friendly. To load and review data, the user
works from top to bottom along the buttons on the left. This approach leads the user through the
premeasurement steps first. Navigation reference, depth, and water data are needed to compute
discharge. By working top to bottom the best navigation data are obtained, then the best depth data,
and finally the best water data, which are dependent on the navigation reference and depth. Thus, the
final discharge is based on the best available data.

The buttons turn green, yellow, or red based on the automated data quality assessment (ADQA).

If a button is yellow or red, an associated message will be in the message box at the bottom of the
main window. Buttons, check boxes, radio buttons, and pop-up menus are used in lieu of menus in an
attempt to make QRev easy to use on a touch screen tablet. Each button opens a modal window that
provides tables, text, options, and graphics needed to assess and process that particular aspect of the
data in more detail. The modal window will not allow the user to open or work in another window until
that window is closed.

QRev is designed to update the data immediately upon a changed setting. While QRev is processing,
the cursor will appear with the busy shape and no other buttons or selections should be made. Once
QRev has finished processing, the cursor will return to the default shape.



o Buttons

Select Data

Options

Moving-bed Test

BT Filters

Select Reference

Save

View Comments

Close

The buttons are designed to be logical and tablet friendly. To load and review data, the user
works from top to bottom along the buttons on the left. This approach leads the user through
the premeasurement steps first. Navigation reference, depth, and water data are needed to
compute discharge. By working top to bottom the best navigation data are obtained, then

the best depth data, and finally the best water data, which are dependent on the navigation
reference and depth. Thus, the final discharge is based on the best available data. Details on
each button can be found in sections 4 - 21 of this help file.

The buttons will display in one of four ways depending on the results of the automated data
quality assessment (ADQA):

. temal | A normal button color after a file has been loaded indicates that no ADQA is
associated with this button, but the button provides access to other functions or windows, or
both.




An inactive button indicates that the data loaded does not have data associated
with that specific feature.

E= green button with normal text indicates that this aspect of the data passed all
the ADQA checks.
Coetian

A yellow button with italic text indicates that the ADQA has identified a potential
issue, but the issue is likely not critical. An associated message will be in the Message panel.
The caution message will use lowercase letters in the message identifiers.

BN 1. rq button with bold text indicates that the ADQA has identified an issue that
could have a significant effect on the measurement or that violates USGS policy. An associated
message will be in the Message panel. The message identifier will be in uppercase letters for a
warning message.

The buttons are meant to draw attention to potential issues. When processing data, it may not
be possible to achieve all green buttons. When a button is not green, it is good practice to add
a comment about the identified condition to let a future reviewer know that you evaluated the
identified issue.

o Measurement Details

leasurement Details (Units: English)

PARAMETERS MEASUREMENT| math_485_ 000 math_485_0... math_435_0... math_485 0...
DISCHARGE ""*
Use
Total Q (ft3/s) 22022.065 22195.715  21939.618 21473.655 22479.272
Top Q (ft3/s) 5094 114 4951.768 5141.481 4943 868 5334 337
Middle Q (ft3/s) 13035.632 13031.836  13067.013 12582948 13460731
Bottom Q (ft3/s) 2606.840 25641.944 2626826 2617238 2742354
Left @ (ft3/s) 889 162 1329.934 895.158 991.220 740.335
Right Q (ft3/s) 296317 340232 210141 433.382 201.515
TIME
Duration (s) 5499 1563 .4 1251 161.3 1101

Start Time (02/12/2008) 11:28:44 M28:44 L 1M:3130R 1133410 11:36:33 R
End Time (02/12/2008) 11:38:24 11:31:17 11:33:35 11:36:23 11:38:24
REFERENCE

Mavigation Ref VTG VTG VTG VTG
Composite Tracks Off Off Off Off

Depth Ref BT BT BT BT
MOVING-BED

Moving-bed Yes

Correction Mo

CHARACTERISTICS v

The Measurement Details panel provides a table of the measurement results and configuration
settings. The units system used for the measurement is shown in the panel label and with each
row label that has units associated with it. A scroll bar on the right allows the user to scroll up
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and down through the table. Depending on the number of transects in the measurement there
may be an additional scroll bar at the bottom to allow the user to scroll left and right. Clicking in
the table will allow navigation of the table with the arrow keys. The width of the columns can be
changed by placing the cursor in the column labels and dragging the column divider.

The only row in this table that can be edited is the row labeled “Use”. This row identifies the
transects that will be used to compute the final average discharge. Clicking the check box under
each transect name will change whether the transect is used (checked) or not used (unchecked)
in the final average discharge computation. The automated data quality assessment (ADQA)
will update every time a change in the transect selection is made and will report on only the data
and associated computations of the selected transect.

If the ADQA identifies specific issues, some of the cells in the Measurement Details table may
have a background color of yellow or red, like the buttons. For example, if an odd number of
transects are selected, the “Use” label will be red. Similarly, if the duration of the measurement
is less than 720 seconds, the duration of the measurement will have a yellow background.

Messages
Messages (11)

Message

& GGA-DGPS: Int. @ for invalid ensembles in a transect exceeds 25%; "
& VTG-All: Int. @ for invalid ensembles in a transect exceeds 25%;
& VTG-0Original: Int. Q for invalid ensembles in a transect exceeds 25%;
_!\'3 Transects: Duration of selected fransects is less than 720 seconds,
_!\_\.‘ Moving-Bed Test: The moving-bed tesi{s) has wamings, please review (ests ic

i‘x bt-All: Int. Q for invalid ensembles in a transect exceeds 10%, %
£ >

LY=o = = I R = T, Y -

The Messages panel displays messages reported by the automated data quality assessment
(ADQA). Each message is identified as a warning or a caution with warnings appearing at the

top of the list. A warning has the symbol & and the text is bold and preceeded by an identifier

in uppercase. A caution has the symbol i‘.- and the text is italic and preceeded by an identifier
in title case. Warnings are associated with buttons that are red and cautions with buttons that
are yellow. Clicking on the message will open the appropriate window to investigate the cause
of the message, just like clicking on the associated button. The scroll bar on the right allows
the user to scroll through messages if the messages exceed the panel size. The number of
messages is displayed in the messages panel title.

o Measurement Quality Assessment

11



Measurement Quality Assessment

COV % %0
Q2 1.94  |Left/Right Edge: 4487 1.35
WWidth: 1.26 Invalid Cells: 0.00
Area: 114 |lnvalid Ens: b6.28

Parameter Automatic User

Random 95% Uncertainty 31
Invalid Data 95% Uncertainty 11.3
Edge Q 95% Uncertainty 1.8
Extrapolation 35% Uncertainty 0.6
Moving-Bed 95% Uncertainty 0.0
Systematic 68% Uncertainty 15
Estimated 95% Uncertainty 12.2 12.2

The Measurement Quality Assessment panel (fig. 1) consists of three tables with information to
assist the user in rating the quality and uncertainty of the measurement. The table in the upper
left provides the coefficient of variation in percent (COV %) for the total discharge, the cross-
section width, and the cross-sectional area. The table in the upper right provides the percentage
of total discharge (% Q) in the left and right edges (Left/Right Edge), in invalid cells (Invalid
Cells), and in invalid ensembles (Invalid Ens.). Cells in the tables may be colored based on the
results of the ADQA.

The table at the bottom of the panel has two columns for the uncertainty of the various aspects
of the measurement. The column labeled “Automatic” contains the values generated by QRev
based on assumptions and computations defined in Mueller (in review) and briefly in the
following paragraphs. Because the assumptions and computations used to generate the values
in the “Automatic” column are simplistic, the values may not accurately represent the uncertainty
for all conditions. The column labeled “User” allows the user to override the automatic values
with a user supplied value. A value entered by a user should be supported with a comment. The
total estimated 95 percent uncertainty value will be recomputed each time a new “user” value is
input. The uncertainty categories are defined as follows.

* Random Uncertainty—The random uncertainty expands the Q COV to a 95 percent level by
applying a coverage factor from the Student’s t-distribution based on the number or degrees of
freedom and then dividing by the square root of the number of transects. When only 2 transect
comprise a measurement, the theoretical Student’s t approach is abandoned and the 95 percent
random uncertainty is computed as Q COV * 3.3.

* Invalid Data Uncertainty—The 95 percent uncertainty for invalid data is assumed to be 20
percent of the sum of the percent discharge for invalid cells and ensembles.

» Edge Q Uncertainty—The 95 percent uncertainty for the edge discharge is assumed to be 30
percent of the total discharge in the edges. The Edge Q Uncertainty accounts for uncertainty in
the edge shape, roughness, distance to shore, depth, and water velocity.

» Extrapolation Uncertainty— The percent extrapolation uncertainty is computed by computing
the percent difference in discharge from the selected extrapolation method to other possible
extrapolation methods and averaging the best four options.

* Moving-Bed Test Uncertainty— If bottom track is not the navigation reference, the percent
moving-bed test uncertainty is assumed to be zero. If bottom track is used and a moving-bed

12



test is valid, the percent moving-bed test uncertainty is assumed to be 1 percent if the test
indicates no moving bed is present and 1.5 percent if a moving bed is present. If the moving-bed

test has warnings, is invalid, or no moving-bed test was completed, the uncertainty is set to 3
percent.

» Systematic Uncertainty— Systematic uncertainty, such as biases in the components of the
ADCP and beam misalignment, is assumed to be 1.5 percent.

» Estimated 95% Uncertainty— The estimated 95 percent uncertainty uses the values for
uncertainty from the discussed categories and combines them as the square root of the sum of
the squares. The final value is only a guide because the algorithms for the various sources of
uncertainty are only approximations and simple assumptions.

° User Rating

User Rating
Mot Rated W

The User Rating panel provides a popup menu to allow the user to rate the measurement.
QRev does not automatically rate the measurement. The user should consider the information
provided in the Measurement Quality Assessment panel (especially the uncertainty estimate),
the quality of the stage measurement, and any other factors that might affect the overall quality
of the measurement when selecting the final rating.

o Profile Extrapolation

Profile Extrapolation
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The Profile Extrapolation panel contains a graph of the normalized depth and discharge for
the entire measurement (check transects only). The data are represented by median values

of normalized Q at the mean normalized depth for all data within 5 percent increments of
normalized depth. The whiskers on the data points show the range of 50 percent of the data

in that median. The selected extrapolation methods are shown with a black line, and the
extrapolation methods based on the automatic methods in QRev are shown with a wider green
line. QRev defaults to the extrapolation methods based on the automatic selection algorithms;
however, the user can choose to override that automatic selection.

13



Add Comment

T

Allows the user to add a comment. For more information see Comment Button.

o User's Guide

?
Allows the user to view this user's guide.
o Equal Discharge Increment
EDI

Launches the equal discharge increment computation for water quality or sediment sampling.
For more details see Section 21 EDI - Equal Discharge Increment

Uncheck All Transects

Unchecks all transects.
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2.1. Tidal or Rapidly Varying Flow Measurements

Tidal measurement or measurement in rapidly varying flow situations often require splitting a series of
transects into different measurements. This can be done more efficiently in QRev by using a couple of
features that are only available through key strokes.

From the main window:

ALT-u or clicking in the main window will uncheck all transects
ALT-s or clicking the Options Button and then the "Only Checked Transects" option will toggle
the save button to only save checked transects

The steps to split a series of transects into multiple measurements would be to

1)
2)

3)
4)
5)
6)
7)

load tidal measurement,
ALT-s or use Options Button to toggle save only checked,

ALT-u or click to uncheck all,
checked first set of transects,
complete processing

click save

repeat 3-6 for each set of transects

15



3. Common Features
The windows in QRev share several features. To avoid repeating the use of these features for each
window, these common features are discussed in this section and can be used in the windows where
the features are present.

16



3.1. Comment Button

A comment button, =4, is at the top right of every window in QRev. Clicking on this button will open
the comment window (below). The user comment is automatically tagged with the name of the QRev
modal window from which the comment button was clicked and the time and date of the comment. The
user should enter comments explaining any observations associated with the data or field conditions or
any changes in QRev settings. All comments can be viewed by clicking the View Comments button in
the main window. Comments cannot be edited or deleted after they are entered. The Copy Comments

button will copy the comments to the clipboard so that they can be pasted into any other application or
document.

4 View Comments — O x
Comments |j ?

QRev Main 04/24/2017 12:10:3%: Sample comment text. A

l J\
Automatic User
I
W
Copy Comments OK

17



3.2. Toolbar

oy = I;l'.'g.ll i |
Each window with graphs will have a toolbar M at the upper left of the window. These
tools can be used to zoom, pan, and query the data in the graphs.

&

* Allows zooming in on data in the graph.

"~ Allows zooming out on data in the graph.
AT

“* Allows panning in the graphics window.

=
* Allows data values to be probed by clicking on the data points in the graphs.

18



3.3. Legends
Many of the graphics in QRev have a legend associated with them. Occasionally the legend may hide
important parts of the graph. The legend in any graph can be moved by left clicking on the legend and
dragging it to another location. The legend can be completely removed by right clicking on the legend
and selecting delete. To restore the legend, the user will have to recreate the graph by changing the
transect or by changing the type of data being graphed.

19



3.4. Tables

Draft # Invalid | # Invalid | # Invalid | # Invalid | # Invalid | # Invalid Discharge Discharge Discharge
Filename (ft) # Ensembles| Beam 1 | Beam 2 | Beam 3 | Beam 4 | Vert Beam | External Prev. (ft3/s) MNow (ft3/s) % Change
05412500_1100_001.PD0 0.34 RBT 114 114 119 120 30238.05 30238.05 0.00 -
05412500_1100_002 PDO 0.34 406 2 0 5 26 28705 46 28705.46 0.00 |E|
05412500_1100_004 PDO 0.34 512 Kl 36 26 40 18683.06 18683.06 0.00 [
05412500_1100_005.PDO 0.34 260 4 g 1 7 20108.91 20108.11 0.00 -
4| 1 3

Many of the dialog windows have a table displaying each transect as a row with columns of information
associated with the specific measurement characteristic being evaluated. Scroll bars at the right and
bottom of the tables can be used to scroll through the data in the table. In addition, after clicking in the
table the cursor keys can be used to navigate through the table.

Graphs of data in QRev typically only display data from a single transect. The transect being displayed
can be changed by clicking in the table on the row or filename of the desired transect. To quickly scan

graphs of data from multiple transects, click in the table and change the transect graphed by using the
up and down arrow keys.

Many of the tables have data with a background colored yellow or red to associate the data with a
particular automated data quality assessment message.

Draft # Invalid | # Invalid | # Invalid | # Invalid | # Invalid | # Invalid Discharge Discharge Discharge
Filename (ft) # Ensembles| Beam 1 | Beam 2 | Beam 3 | Beam 4 | Vert Beam | External Prev. (ft3/s) Now (ft3/s) % Change
06800000_0_000.PDO 0.30 53 0 0 0 1 34 -2412 .69 -2412 .69 -0.00 -
06800000_0_001.PDO 0.30 168 24 25 22 23 56 5546.72 5546.72 0.00 Ly
06800000_0_002.PDO 0.30 93 4 4 2 2 33 6194 .31 6194.31 0.00
06800000_0_003.PDO 0.30 131 4 4 2 24 2917.31 2917.31 0.00 -
4 | 1l 3

If a value in the table can be edited, clicking on the value will open an edit dialog window (see example
below). The user can change the value and then apply the change to all transects or to only the transect
in the row that was clicked.

voat N =
Apply to: E
Draft (ft) [ All Transects ]

0.34 [ Transect Only ]

Cancel
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4. Select Data

The Select Data button opens the following window:

The Select Data button is used to load data into QRev. QRev can load data from the following three
sources:

1.  SonTek RiverSurveyor Live (RSL) Matlab output (*.mat),

2.  TRDI WinRiver Il (WR2) mmt (*.mmt) and pdO (*.pdO) files, and

3. Matlab file saved from QRev (*_QRev.mat).
Clicking the appropriate data type will open a file selection dialog.

Organize »  New folder

S d : Cist
W Favortes Hume Date misdified

B Desktep R 20150800002621r B/11/2015 12:52 PM
& Doamlosds [ 20150810003001¢ B/11/2005 12:52 PR
L Recent Places [Fl 20050800003217r BALL/H00S 12:52 PM
Al 20150810003443 B/11/2005 12:52 PM

- Libraries [P 201508000037 Hr /112005 12:52 PR
) Babucket I [FD 2015080010401 4r BA1/2015 1252 PM
¥ Documents [P 20150810004336r B/11/2005 12:52 PM

@ Music [ 2015050008618 BAL/20L5 12:52 P
= Poctusres [FD 20150E00105122r B/11/2015 1252 PM
=7 Subversion [ 20150800005352r B/11/2005 12:52 PM
B videcs A 20150801130350_QRev 81172015 103 PM

(7] 2015081 2092945_QRev B/12/2015 5:29 AM

‘B Computer
&, Local Disk (C:)
ca D5M_Blackup [E)
&8 kyhome (WJGSAT =

File narme

NOTE: The user cannot add files to an existing QRev session; all files must be loaded at the same time.

Load SonTek Data

For RSL measurements, moving-bed tests and transects must be exported from RSL using the
MATLAB export feature. These files must be output using east, north, up (ENU) coordinates and BT,
GGA, or VTG track reference. The files selected by the user from the Open File window shown in figure
6 should include the *.mat files for all transects in the measurement (Windows commonly does not
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display the file extension and considers *.mat files to be Microsoft Access Table Shortcuts.). QRev
will automatically load associated moving-bed tests, system tests, and compass evaluations provided
they follow the standard RSL naming and file storage conventions. Moving-bed tests filenames must
begin with “Smba_" or “Loop_" and be exported to the MATLAB format (*.mat). The system tests and
compass calibration must be stored in subfolders of the measurement folder and be named System
Test and CompassCal, respectively.

e Load TRDI Data

Checked Only |  TROI

For TRDI ADCPs, select the *.mmt file in the Open File dialog and the transects and supporting
data will be loaded. To only load the transects that have been checked in WR2, first click the
“Checked Only” box and then click on TRDI.

Load Saved QRev File

QRev

The QRev data type is for a measurement that has already been processed and saved by
QRev. The file is a “*_QRev.mat” file. This file contains all the data and settings used in QRev
and will present the data exactly as the file was saved. If the file was saved with an earlier
version of QRev and additional features and quality checks have been updated in the current
version the following dialog will be displayed giving the user the option of viewing the data as it
was saved or reprocessing it. If a change is made to the data the data will be reprocessed using
the features of the current version.

QO Rev has been updated since this file was saved. You can view the file as
it exists by pressing View. NOTE: Any changes will eprocess the file

using the ORev updates. You can reprocess the file now by pressing
Reprocess.

’ Reprncessl

o Cancel without Loading Data
Cancel |

Close window without loading data.
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4.1. Measurement Quality Checks
The Select Data button may be colored based on the following ADQA checks.

Good (Green)
Passed all quality ADQA checks.
Caution (Yellow)

Check—Number of transects checked for use is less than 2.
Message—Transects: Only one transect selected.

Check—Number of transects checked is 2 and COV is greater than 2.
Message—Transects: Uncertainty would be reduced by additional transects.

Check—Total duration of all checked transects is less than 720 seconds.
Message—Transects: Duration of selected transects is less than 720 seconds.

Warning (Red)

Check—Number of transects checked for use is zero.
Message—TRANSECTS: No transects selected.

Check—Number of left to right and right to left transects checked for use are not equal.
Message—TRANSECTS: Transects selected are not reciprocal transects.

Check—One or more of the transects checked for use have different signs.
Message—TRANSECTS: Sign of total discharge is not consistent. One or more start banks may
be incorrect.

Check—One or more of the transects checked has a zero discharge.
Message—TRANSECTS: One or more transects have zero discharge.
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5. Options
The Options button opens a window that allows the user to select the desired units (English or
International System of Units [SI]) and the Save Options. A change to the units can be made at any
time. This setting only affects the display of the data and does not have to be consistent with the original
units of the loaded data. All data in QRev are stored internally in Sl units. The Save Options can also
be changed at any time and will remain in effect until changed or QRev is closed. Save All Transects
is the default and will save information for all transects loaded whether they a check to be used in
the discharge computation or not. Saving only the check transects will only save information from
those transects that are checked to be included in the final discharge and will include all supporting
information, such as, system and moving-bed tests.

4. Options — Y
Units Save Options j
@ English @® All Transects ?
O Sl C Only Checked Transects
s
OK
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Em;sm

Station Information a Station Humber: (893111000

6. ADCP / Site Info
The ADCP / Site Infor Button opens the window below.

Station Name: Little River ir Somawhers, USA

ADCP Processing Setting
Serial Number: 654688 SonTek
Manufacturer: TRDI TRDI
Model: RiverRay & QRev
Firmware: 44 1700
i — Frequency: 600 kH - s
ADCP Information ° e oo iz Filter Setting
Bottormn Maode: 8 | Onginal as Loaded ]
Depth Cell Size: 10-20 cm
[ Automatic |
o ADCP Information
ADCP
Serial Mumkber: 654688
Manufacturer: TROI
Model: RiverRay
Firmware: 44 1700
Frequency: 600 kHz
Water Mode: 3
Bottom Mode: 8
Depth Cell Size: 10-20 cm

Add Comment

User's Guide

Processing Controls (Alt-g)

OK . ~° Close Window

This table provide information about the ADCP and its configuration. ADCPs with auto-
adaptive water and bottom modes and frequencies may display “Variable” or a range of values
representative of the data collected. The Station Name and Station Number can be edited by

typing in the edit box.

e Station Information

Station Name: |Little River nr Somewhere, USA,

Station Number: 999111000

The Station Name and Station Number are read from the loaded data. They can be edited by
typing in the box containing the name or number.

o Processing Controls (Alt-g)



Processing Setting
SonTek

TRDI
@ QRey

Filter Setting

| Original as Loaded |

| Automatic |

These options are seldom used and can only be accessed by opening the ADCP / Site Info
window and pressing Alt-g.

The Processing Setting panel allows the user to change the processing algorithms and global
filter settings used to compute discharge. The Processing Setting defaults to QRev and the filter
setting defaults to Automatic for all data types. The Automatic filter setting turns most of the
filters in QRev to an Auto setting, meaning these filters will be applied to the data using preset
values or preset dynamic algorithms. The extrapolation is also set to the automatically selected
methods. The navigation reference is set to whatever reference was set in the loaded data.

The user can switch the processing type among SonTek, TRDI, or QRev. Switching the
processing type changes the way invalid data are interpolated and handled. The user can also
change the filter settings to the filter settings used in the original data (Original as Loaded). If
a filter is not supported by the manufacturer and does not have a setting, that filter is turn off.
For QRev to process the data like RSL, the user would select SonTek, wait until QRev finishes
processing that request, and then click on Original as Loaded. This combination will process
the data similarly to RSL. Likewise, to process data like WR2, the user would select TRDI and
then click on Original as Loaded. The user can use the Automatic button to turn all filters to
Automatic if changes have been made using other windows in QRev.

o Add Comment

Allows the user to add a comment. For more information see Comment Button.

o User's Guide

L2 ]

Opens this User's Guide

Close Window
| OK

Closes this window and returns control to the main window.
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6.1. Measurement Quality Checks
The ADCP / Site Info button may be colored based on the following ADQA checks.

Good (Green)
Input passed all quality checks.
Caution (Yellow)

Check—A station name has not been entered.
Message—User Input: Station name not entered.

Check—A station number has not been entered.
Message—User Input: Station number not entered.
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The System Test button opens the following window.

7. System Test

Number of Tests

@

Mumber of Failed Tests

®

Add Comment

®

4 System Test

Date / Time Tag for Test o ™ 08/02/12 11:20:33

~

Number of Tests:

25

Number of Failed Tests

Test Result Dispaly °»

|[ALT-BREAE Wakeup] WorkHorse Ric Grande Broadband ADCF Version 10.16
Teledyne RD Inatrument= (c) 1996-2007

All Rightz Resexrwved.

>CR1

[Paramecters st To FACTORY defaultcs)

— |-

>I3?

>
>P50

Instrument S5/MH:
Frequency:
Configuration:
Beam Angle:

Beam Pattern:
Orientation:
Senaor(s):

Temp Sens Offsec:

TS = 08/02/12,11:20:33 === Time Ser (yr/mon/day, hour:min:sec)

2342

1228800 HZ

4 BEAM, JANUS

20 DEGREES

CONVEX

DOWN

HEADING TILT 1 TILT 2 TEMPERATURE
=0.27 degrees C

Load Test Results

1

OK

i
B

x

? T o User's Guide

—40 Close Window

Load Test °~

Date / Time Tag for Test

08/0212 11:20:33 -

System tests stored in the *.mmt file for WR2 measurements or in the System Test folder

for RSL measurements will be loaded automatically. System tests loaded automatically are
identified by a date and time stamp shown in the popup menu in the upper left of the System
Test window. If multiple tests were completed, each test can be reviewed by using the popup
menu to select the test to display in the display text box.

2 Number of Tests
MNumber of Tests: | 25

Shows total number of tests run within the overal test set selected.

Number of Failed Tests
MNumber of Failed Tests: | 1
Shows the number of failed individual tests within the overal test set selected.

o Test Result Dispaly
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[ALT-BREAK Wakeup] WorkHorse Rio Grande Broadband ADCP Version 10.16
Teledyne RD Instruments (c) 1996-2007
A1]1 Rights Reserved.
>CR1
[Farameters set to FACTORY defaults]
>
>T537
T5 = 08/02/12,11:20:33 —-—- Time S5et (vr/mon/day,hour:min:sec)
>
>P30
Instrument 5/H: 2342
Frequency: 1228800 HZ
Configuration: 4 BEAM, J4NUS
Beam Angle: 20 DEGREES
Beam Pattern: CONVEX
Crientation: DOWH
Sensor(s): HEADING TILT 1 TILT 2 TEMPERATURE
Tenp Senzs Off=set: -0.27 degrees C

Results of the system test selected from the Date / Time Tag drop down menu is displayed. The scrol
on the right can be used to scroll through the test results. The tests cannot be edited.

o Load Test

Load Test Results

If a system test was collected outside the normal procedures and not stored in the default file
and location, the user can manually load the file. Manually loaded files are identified by their
filename. The manually loaded file must be an ASCII text file.

o Add Comment

7]

Allows the user to add a comment. For more information see Comment Button.

Close Window
OK

Close this window and return control to the main window.
o User's Guide
?

Open User's Guide
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7.1. Measurement Quality Checks
The System Test button will be colored based on the following ADQA checks.

Good (Green)
A system test was completed with no failures reported.
Caution (Yellow)

Check—At least one of the system tests have one or more failures.
Message—System Test: One or more system test sets have at least one test that failed.

Check—PTa3 test failed to report a lag 3 or greater correlation less than 15% of lag 0.
Message—System Test: One or more PT3 tests in the system test indicate potential EMI

Warning (Red)

Check—There is no system test.
Message—SYSTEM TEST: No system test.

Check—All system tests have at least one failure.
Message—SYSTEM TEST: All system test sets have at least one test that failed.
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8.Compass/P/ R
The Compass / P / R button will open the following window, which allows evaluation of the heading,
pitch, and roll and adjustments to the magnetic variation and heading offset.

Magnetic Varition
Heading Source

Filename Heading Offset o Mavigation Reference

o /
/
] /
[ Hesding pich .-m* f s - 3
Graphics Toolbar 0—' oW / .
| / Heading, Pitch, & Roll @ Fo Add Comment

Dvchang [ =
rutic | Hasding | Hauding | Pich How Ciachangs . .
Pt Fikarma N | o | S| i | .| e | Sk e | 0 L] ’\-L"Tr M Fist B8 User's Guide
B Kiamass,_485_000 PO 155 00 inweat T R TR T 86 veT a7 1]
Plot Control o‘ T [0 Klimas 485 001 PO 155 0.0 Intassal 02 a3 27 85 HIMWE FHIRE og Vg
0 Kiamaes 485 002 PDY 155 0.0 Intassal o2 a3 29 o6 Falis Ry MY oa
[ Klamass, 485 000 FD 155 ODImema 02 04 25§ o7 2 D 1]

Compans Cal { Eval

Heading & Wagnetic Fied
= DocP Compss | Coreme o —" Compass Calibration / Evaluation
m .I-. i ::.
Compass Time Series o-— £ ’ L
i
oy
tﬂ -\';" II-IZ l;c a 50 J‘W 0
Ensembie Left to Right
Pich & Ral
[ B Pnch
B4 § i " |I r =L
LA PP R T | W le]IHl\\I i nl.aJl ;M |'.||u“ il
i ) S| M ey i "
Pitch / Roll Time Series °— ] ey g l"‘l|“‘||ﬁl,a” H'Ir| I'*ILH'I' e
E o ',I...\1‘._\,1__ﬂm,‘A._x«J,'z"w"‘.'\\‘J\'-;J.«.,»-'.,.»-._,-m‘-,k,c,\;‘,",".,.-\‘-amIa\\,v\J_\ﬁ_l."‘ﬂ“.\__\lu__."”\_w
z
oK — 0 Close Window

150 200 50

P

Plot Control

=
g

00O &

The time series for multiple transects can be overlayed on the compass and pitch / roll time series
graphs by checking multiple transects. The transects are NOT identified by different line types or
colors in the graphs as the colors are used to identify the type of data. NOTE: All data are plotted by

ensemble number from left to right.
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Heading, Pitch, and Rol

:+‘.\_ Z—‘\_ \_Ej =
Heading, Pitch, & Roll I
Ly
Discharge Discharge
Magnetic| Heading | Heading | Pitch Pitch Roll Roll Prev. MNow Discharge =
Plot Filename Variation| ©Offset | Source | Mean | Std. Dev.| Mean | Std. Dev (ft3/5) (ft3/5) % Change Nav Ref
06800000_0_002.PD0 10.0 45.0 Internal 186 21 -04 26 6030.9 68732 14.0 -
[T] 06800000_0_003.PDO 10.0 45.0 Internal 11 23 -0.6 22 23443 1792.8 235 [ =0
06800000_0_004.PDO 10.0 45.0 Internal 13 1.9 -0.3 24 4879.9 48424 -0.8
% 06800000_0_005.PDO 10.0 45.0 Internal 1.6 26 -0.2 29 50333 43473 -13.6 -
Heading & Magnetic Field Compass Cal / Eval
[#] ADCP Compass
Fxt! Compass - View |
Mag. Field
0 | | | | | | | | |
o 10 20 30 40 50 60 70 80 90 100
Ensemble Left to Riaht
Pitch & Roll
10 T T T T T Pitch
Raoll

o

Pitch or Roll (deg)
& o

L
(=]
H
P

0 20 40 60 80 100 120
Ensembles Left to Right
Compass Time Series

Heading & Magnetic Field

360 - [ ADCP Compass

Ext. Compass

270 -
- [y Mag. Field
£
B 180
@
25

90
[ ——— et e M
| 1 | | 1 | |

0 50 100 150 200 250 300 350
Ensemble Left to Right

The compass time series displays the compass heading from either the internal compass or an
external compass or both. For RiverSurveyors the change in magnetic field strength compared to
the magnetic field strength during calibration can also be shown and will have its scale along the
right axis. The dashed line is the threshold at which the effect of the change on heading should be
carefully evaluated. The user can check or uncheck the data types available to change which data
types are displayed. Data are always displayed by ensemble from left to right.

Heading & Magnetic Field

360 T T T T T T T i3 [¥] ADCP Compass

W\ 1
270 112

Heading
FPercent Magnetic Error

0 50 100 150 200 250 300 350 40
Ensemble Left to Right
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M Pitch / Roll Time Series
Pitch & Raoll
6 T T T T T T T [ Pitch
[ Rall

%] £
= T

Pitch or Roll {deg)
=

g LI |
gttt/ e PN g e P PR

o

1 1 1 1 1 1 1
0 50 100 150 200 250 300 350
Ensembles Left to Right

The pitch / roll time series displays the pitch and roll from the internal sensors. Data are always
displayed by ensemble from left to right. If data are from a RiverSurveyor with a G3 compass the
pitch and roll limits of the compass calibration will be displayed as dashed lines.

Pitch & Roll

- ————— | —— | R ——— L ——— R ——— A —— I —— [ —— [¥] Pitch
o [¥] Rall
3 i I
- 0 s Bl N T N
=]
o

&
= 20 T
=
o F - CC - CEC - - fL-C-C-C--fI--C-C-C-I-C-—C-ZCZC-ZIZ-ZZ=—Z=-ZZZZ-=—=Zd

40 | I 1 I 1 I |

] 50 100 150 200 250 300 350 400

Ensembles Left to Right

o Filename

Filenarne

Klamath_485_000.PD0
Klamath_485_001.PD0
Klamath_485_002.PD0
Klamath_485_003.PD0

Clicking in the table on one of the flenames will clear the graphs and plot only that transect.
o Magnetic Varition

Magnetic

Variation
155
155
155
155

Clicking in the table on one of the values of magnetic variation will open a dialog to allow
changing the magnetic variation. The change can be applied to all transects or only the selected

transect.
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Magnetic Variation

Apply to:
Magnetic Variation (deg) ’ All Transects ]

10.00

[ Transect Only l

Cancel

NOTE: The magnetic variation is only applied to the internal heading.
If the heading source is set to external and the magnetic variation dialog opened a warning will
be displayed.

Magnetic Variatior

Apply to:
Magnetic Variation (deg) ’ All Transects ]
10.00

[ Transect Only l

Heading source is
external. This setting
only applies to internal Cancel
heading source.

° Heading Offset

Heading
Offset

0.0

0.0

0.0

0.0

Clicking in the table on one of the values of heading offset will open a dialog to allow changing
the heading offset. The change can be applied to all transects or only the selected transect.
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External Heading Of

Heading Offset (deg) | | All Transects |
4500

’ Transect Only ]

% Cancel

NOTE: The heading offset is only applied to the external heading.
If the heading source is set to internal and the heading offset dialog opened a warning will be
displayed.

External Heading Offse

Apply to:

Heading Offset (deg) | All Transects |
45.00

[ Transect Only ]

Heading source is
internal. This setting
only applies to Gancel
external heading source.

o Heading Source

Heading
Source
Internal

Internal
Internal
Internal

Clicking in the table on one of the rows below Heading Source will open a dialog to allow
changing the heading source, if external heading data are available. The change can be applied
to all transects or only the selected transect.
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Heading Source Apply to:

© Internal | AllFransects |

) External

[ Transect Only l

Cancel

Navigation Reference
Nav Ref
VTG

The Nav Ref panel that shows the current navigation or boat velocity reference. If this reference
is not BT, then changes to the BT filters will not change the discharge.

o Compass Calibration / Evaluation

Compass Cal / Eval

Compass Error:

1.20

Displays the result of the compass evaluation for TRDI ADCPs and the compass calibration

for SonTek ADCPs. N/A is displayed if there is no compass evaluation for TRDI ADCPs. N/A is
also displayed for SonTek ADCPs if there is no calibration or the calibration is for an older G2
compass or older firmware for a G3 compass. The View button opens a window displaying the
results of the compass calibration and/or evaluation. For more details see Compass Calibration /
Evaluation.

0 Graphics Toolbar
%8 OR

Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

Add Comment

7

Allows user to add a comment. For more details see Comment Button.
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User's Guide
@'

Opens this user's guide.

0 Close Window
oK

Closes the window and returns control to the main window.
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8.1. Compass Calibration / Evaluation
The View button in the Compass Cal/Eval panel of the Heading, Pitch, and Roll window opens a
window that allows the user to review compass calibrations and evaluations that were collected with
the measurement. Compass calibrations and evaluations stored in the *.mmt file for WR2 or compass
calibrations stored in the CompassCal folder for RSL measurements will be loaded automatically.

Manually Load Results

S Add Comment

Select Data Type o— H Data Type:  Calibeation | Load Calibration File |

Select Result e—

Time Stamps: | 14/11/07 08.26.49 ] | Load Evaluation File |

Data From Fricr Calibraticn:
Ho. Sample Groups: 1é
Lawval Hdg Error Cosffs
Qffsec: -0.0067
One Cycle: 0.751
Two Cycle: 0.307
One Cycle Phase: -10.%10
Two Cycle Phase: -27.586

Dip Angle: =57.088

Result D|Sp|ay 3 Typical Meading Frror: < O.812°
Vector Rddition Of 3ingle Rad Double Cycle Errors: 1.058°

Wew Calibration with Typical Erzer 0.706° Saved

Messages
OK

Message Area o—

I8 Close Window

o Select Data Type

Data Type: | Calibeation -

Drop down menu allows the user to display calibration or evaluation results.

e Select Result

Time Stamps: 141007 0526 4% -4

Multiple calibrations and evaluations can be loaded and will be identified by date and time, if
loaded automatically, or by filename, if loaded manually. This drop down allows the user to
select which results to view.

o Result Display
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Data From Friocr Calibraticn: -

Ho. Sample Groups: 1&

Lewvel Hdg Error Cos=ffs
offaec; -0.0067
One Cycle: 0.752
Two Cycle: 0.307
ne Cycle Phase: -1

0.910
Two Cycle Phasa: -27. 586

Dip Angle: =57.088

Typical Heading Error: < 0O.812°
Vector Rddicicn Of Single And Double Cycle Errors: 1.058*

Hew Calibraticn with Typical Exzer 0.706" Saved

The results selected are displayed for user review. The scrollbar on the right can be used if the
results are longer than the window size. QRev does not currently evaluation the quality of the
calibration or evaluation.

o Message Area

Messages

Area for future messages.

Manually Load Results

Load Calibration File
_' Load Evaluation File

If a compass calibration or evaluation is stored in a text file in another folder, the user can
manually load the file using the Load Calibration File or Load Evaluation File buttons.

Add Comment
17

Allows the user to add a comment. For more information see Comment Button.

Close Window
i o :

Close the window and return control to the Heading, Pitch, & Roll window.
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8.2. Measurement Quality Checks
The Compass button may be colored or inactive based on the following ADQA checks.

Inactive

Check—The data loaded does not have valid heading data, such as from a StreamPro with no
compass.

Good (Green)

Check—A compass calibration and evaluation were completed OR the ADCP has a compass
that was not calibrated but calibration is not required because neither a loop test nor the Global
Position System (GPS) are used.

Check—Pitch and Roll passed all QA thresholds.

Caution (Yellow)
Check—GPS data or the loop test is present, a compass calibration was completed but there is
no compass evaluation.

Message—Compass: No compass evaluation.

Check—Magnetic variation is not consistent for all transects.
Message—Compass: Magnetic variation is not consistent among transects.

Check—Mean pitch for transect > 4 degrees.
Message—Pitch: One or more transects have a mean pitch > 4 deg

Check—Mean roll for transect > 4 degrees.
Message—Roll: One or more transects have a mean roll > 4 deg

Check—Standard deviation of pitch for transect > 5 degrees.
Message—Pitch: One or more transects have a pitch std dev > 5 deg

Check—Standard deviation of roll for transect > 5 degrees.
Message—Roll: One or more transects have a roll std dev > 5 deg

Check—nPitch within compass calibration limits (SonTek G3 compass only)
Message—Compass: One or more transects have pitch exceeding calibration limits

Check—nPitch within compass calibration limits (SonTek G3 compass only)
Message—Compass: One or more transects have pitch exceeding calibration limits

Check—Roll within compass calibration limits (SonTek G3 compass only)
Message—Compass: One or more transects have roll exceeding calibration limits

Check—Change in magnetic field strength compared to calibration exceeds 2% (SonTek G3
compass only)
Message—Compass: One or more transects have a change in magnetic field exceeding 2%

Warning (Red)

Check—GPS data or the loop test is present and there is no compass calibration.
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Message—COMPASS: No compass calibration.

Check—GPS data are recorded and the magnetic variation is zero.
Message—COMPASS: Magnetic variation is zero and GPS data are present.

Check—Mean pitch for transect > 8 degrees.
Message—PITCH: One or more transects have a mean pitch > 8 deg

Check—Mean roll for transect > 8 degrees.
Message—ROLL: One or more transects have a mean roll > 8 deg
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9. Temp / Salinity
The Temp / Salinity button opens a window that allows the user to evaluate the performance of the
ADCP's thermister and to make changes to the temperature, salinity, and speed of sound.

Temperature Check Temperature Time Series

Graphics Toolbar o % =

(IR Add Comment

B User's Guide

Units ADCP
181 =
T wure Units e B
emperature — —_
p & Calsius z
7t
16
1530 1502 1535 1837 1840 1842
Time (hhmm)
Speed of Sound Seltings

Temperature hwerage Awerage | Speed of Sound | Speed of | Discharge | Discharge

Filaname Source Temperatre Salinity (ppt) SOUnce sound (fys)| Ma3m | % Change
20160922153000r mat Intemsl (ADCP) 180 0 Ietemal [ADCP) 40308 14255 00
2016092153635 mat Intemal [ADCF) e o Irfemal [ADCF] 48375 1535.51 Do

oK @ Close Window

Temperature Source |Average Salinity

Average Temperature °

Speed of Sound Source

Speed of Sound

Temperature Units
Units

) Fahrenheit

@ Celsius

The Units panel at the top left allows the user to change the temperature units. Celsius is the
default.

o Graphics Toolbar
DRI

Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

o Temperature Check
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User
18

ADCP
18.1

This is where the user can enter the temperature check information collected before the
measurement. The User temperature is a temperature measured using an independent
temperature sensor, and the ADCP temperature is the temperature measured at the same time

by the ADCP. In the absence of the ADCP temperature, the User temperature will be compared
to the average temperature for the entire measurement.

o Temperature Time Series
2D _ T T T T

19

18

Degrees C

17

16

1530 1532 1535 1537 1540
Time (hhmm)
The temperature time series allows the review of a change in temperature during the

measurement. A change in temperature could be due to the user failing to allow the ADCP to

equilibrate to the water temperature or reflect a difference in water temperature from one side of
the stream to the other.

1542

o Temperature Source

Temperature
Source

Internal (ADCRF)

Internal (ADCRF)

Clicking on a row under temperature source allows the user to change the source of the
tempature used to compute the speed of sound.
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Temperture Source

Temperature Source

@ |nternal (ADCP)

All Trﬁsects

External
Transect Only

@ User

Cancel

Notice that the Apply to buttons are not currently active. Since the original setting was internal
no change has been made to apply. Selecting User will make the User edit box active.

Temperture Source

Temperature Source Apply to:

) Internal (ADCP)

All Transects

Transect Only

Cancel

The Apply to buttons will not become active until a user temperature is entered and the enter
key pressed.

I E Temperiure Source LEI_ILJ“
F 7
Temperature Source Apply to: ]
) Internal (ADCP}) [ P —— ] ? ]
el [ Transect Only ]

@ User 15 C

[ Cancel ]

L -

The user can then apply the change to the currently selected transect or to all transects.

° Average Temperature
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Average
Temperature
18.0
17.8

The Average Temperature column displays the average temperature for the transect if the
temperature source is Internal (ADCP) and clicking in a row of the column has not action. If the
temperature source is User, this column displays the user entered temperature and clicking in
a row of this column allows the user to change the User temperature or set the source back to
Internal (ADCP).

remperture Source NN || xie e
Temperature Source Apply to: ]|

© Internal (ADCP) [ AllTransects | [ 2 |

External

[ Transect Only ]

@ User| 150 | C

Cancel

Average Salinity
Average
Salinity (ppt)

The Average Salinity displays the user entered salinity. If this value was entered in the data
collection software it is read into QRev. Clicking on a row under Average Salinity allows the user
to change the salinity.

Apply to:

Salinity (ppt) All Transects

0 Transect Only

Cancel

The Apply to buttons are inactive until a salinity has been entered and the enter key pressed.
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Apply to:

Salinity (ppt) | All Transects |

30 [ Transect Only ]

Cancel

° Speed of Sound Source

Speed of Sound
Source
Internal (ADCF)
Internal (ADCP)

The Speed of Sound source can be changed by the User directly and is automatically changed
if the user enters a temperature or salinity.

* Internal (ADCP)—Speed of sound computed for each ensemble internally in the ADCP and
used in the raw data.
* Manual—A manually entered speed of sound that will be used for all ensembles in the

transect.
» Computed—The speed of sound is computed by QRev based on user provided salinity or
average temperature, or both.

4| Speed of Sound Sourc

Speed of Sound Source Apply to:

© Internal (ADCP) | All Transects |
©® Computed (T & S)

[ Transect Only ]

External

Cancel

© User (ft/s) ’

o Speed of Sound
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Speed of
Sound (ft/s)
45398
48375

The Speed of Sound column displays the average speed of sound used for the transect.Clicking
on a row in the Speed of Sound column will result in no action. To manually change the speed of
sound click a row in the speed of sound source column.

o Add Comment

P2

Allows the user to add a comment. For more information see Comment Button.

o User's Guide

Opens this user's guide.

@ Close Window

Closes the window and returns control to the main window.
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Measurement Quality Checks
The Temp / Salinity button may be colored and messages provided based on the following ADQA
checks.

Good (Green)

Check—Difference between the user recorded independent temperature reading and either the
mean ADCP temperature for the measurement or a user recorded ADCP temperature is less
than 2 degrees Celsius.

Caution (Yellow)

Check—Temperature range for the entire measurement exceeds 1 degree Celsius.
Message—Temperature: Temperature range is xx degrees Celsius, which is greater than 1
degree Celsius.

Check—There is no independent user measured temperature recorded.
Message—Temperature: No independent temperature reading.

Warning (Red)

Check—Temperature range for the entire measurement exceeds 2 degrees Celsius.
Message—TEMPERATURE: Temperature range is xx degrees Celsius, which is greater than 2
degrees Celsius.

Check—Difference between the user recorded independent temperature reading and user
recorded ADCP temperature is 2 degrees Celsius or greater.

Message—TEMPERATURE: The difference between the ADCP and independent temperatures
is: xx degrees Celsius, which is not within 2 degrees Celsius.

Check—Difference between the user recorded independent temperature reading and average
ADCP temperature is 2 degrees Celsius or greater.

Message—TEMPERATURE: The difference between the ADCP and independent temperatures
is: xx degrees Celsius, which is not less than 2 degrees Celsius.
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10. Moving-bed Test

The Moving-bed Test button opens a window that allows the user to review moving-bed test results,
mark tests invalid, and decide if any of the moving-bed tests should be used to correct the measured
discharge.

Graphics Toolbar Add Comment

Meving-Bed Tests and Correction u ? W o User's Guide
H B | user | imefor Duwration Digtarce | W ;B ed Moeng-Bed | Flow Flow wivald | Compass % Moving Mol
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L= = s i G 19 770 WE 1886 12152 34BAD ITEEE]  GBME 1313  S16MYer  Wanng
. | & i Sxaliiary 2 76 330 20324 &3 7403 52 Y Geod |
Use for Correction K i [2 5 & 2784 45673 205387 AEMYas  Wamin)
.
Pese i
ry
Messages e— i ©prrt Liop may kb s, FLEASE REVEW
Transect Displayed G

.........

Graphs °__

Botiom Track Speed (ftis)
w " [
Distance Morth {fr)

Yol o s -
50 00 0 200 IS0 MO 3D 400 450 500 -0 = 100 23 .
Ensamiile Distarvca [Essal. () 1 Close Window

When the Moving-bed Test window is first opened, the first file automatically selected as the primary
moving-bed test is the file displayed in the graphs at the bottom of the window. To display a different
file, click in the table on the filename to be displayed. The filename of the moving-bed test displayed
is shown immediately above the graphs. The graphs at the bottom change depending on whether the
displayed test is a loop test or a stationary test.

Definition of Table Columns

* Filename—The filename containing the moving-bed test.

» Type—The type of test (Loop or Stationary). NOTE: The test automatically selected for determining
if there is a moving-bed and/or correcting for it are in bold. For details see the section Automatic Test
Selection.

* Duration—The duration of the test in seconds.

* Distance Upstream—The distance the test showed the boat moved upstream from its starting
location. This distance is the closure error for a loop test.

* Moving-Bed Speed—The computed speed of the bed (Distance Upstream/Duration).

* Moving-Bed Direction—The direction (azimuth) the boat moved relative to its starting location. For
a moving-bed condition, this value should be approximately 180 degrees from the flow direction. This
value is only computed for the loop moving-bed test.

* Flow Speed—The magnitude of the average water velocity vector for all data in the test.

* Flow Direction—The direction (azimuth) of the average water velocity vector for all data in the test.
This value is only computed for the loop moving-bed test.

* % Invalid BT—The percentage of ensembles that have invalid bottom track data.

» Compass Error—The difference in the flow direction between the outgoing and returning portions of
the loop moving-bed test.

* % Moving Bed—The ratio of the moving-bed speed to flow speed expressed as a percentage.
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* Moving Bed—Using the criteria for a moving-bed condition documented in Mueller and others (2013),
QRev determines if a moving-bed condition exists. If the quality of the moving-bed test results in errors,
this field is set to Unknown because the moving-bed test is unreliable.

* Quality—QRev completes a quality assessment of every moving-bed test. Based on criteria
documented in Mueller (2016), the quality of the measurement is set to Good if all the quality checks
pass, to Warnings if some quality checks fail but are not critical failures, or to Errors if critical errors in
the moving-bed test are identified.

User Valid
User
valid

v
v
v
v

The User Valid column lets the user identify tests that the user considers valid moving-bed tests.
QRev assumes that all loaded tests are valid tests; for example, tests that were completed using
proper technique. If a test is not valid because of an aborted test or because of something that
happened during the test that indicates the test should not be used, the user should uncheck
that test. Unchecking the User Valid column tells QRev that this test should not be used to
determine if a moving-bed condition exists or to correct the discharge.

o Use for Correction
Use for

Correction

The Use for Correction column identifies the test or test(s) that will be used to correct the
discharge for a moving-bed condition. If bottom track is the navigation reference and a moving
bed exists, QRev will automatically select the moving-bed test to use to correct the final
discharge; however, the user can override the selection by checking or unchecking the tests. If
the user selects to use a moving-bed test that has Errors, the QRev will warn the user but allow
the user to override the errors.
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O Rev has determined this moving-bed test has critical emors and does not
recommend using it for comection. If you choose to use the test anyway
wou will be required to justify its use.

Justify and Use

Enter Comment:
Moving-Bed Test - Manual Override 09/26/2016 12:35:28: |

-

‘ DK HCancel‘

QRev does not permit the combined use of loop and stationary tests. No test can be checked
or will be applied if a moving-bed condition does not exist or if GGA or VTG are the navigation
reference.

o Messages
Messages

GreenValley_0_001_LBT.PDO -
WARNING: Percent invalid bottom track exceeds 5 percent. Loop may not be accurate. PLEASE REVIEW DATA.
ERROR: Loop closure error not in upstream direction. REPEAT LOOP or USE STATIONARY TEST

Mackinaw River near Green Valley 0 001 LBT.PDO

[

ie MU CACTC OCLACLALDATA

The Messages panel lists the warning and error messages from the quality assessment for each
moving-bed test. The scroll bar at the right can be used to scroll through the messages.

o Transect Displayed
Mackinaw River near Green Valley 0 001 _LBT.FPDO

Identifies the transect shown in the graphic displays.

Graphs
The graphs displayed depend on whether the test displayed is a loop or stationary moving-bed test.

The two graphs for the loop moving-bed test are a time series of boat speed on the left and a ship
track graph on the right. Red circles in the time series graphs identify ensembles with invalid bottom
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track. Check boxes in the Ship Track panel for the loop moving-bed test can be used to control what
data are displayed on the ship track.
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The two graphs for a stationary moving-bed test are a time series of the average moving-bed speed
on the left and a ship track graph on the right. By the end of a stationary moving-bed test the average
moving-bed speed should reach equilibrium, so the line in the left graph should be horizontal or
oscillating slightly about a horizontal trend. Red circles in the time series graphs identify ensembles
with invalid bottom track. The ship track is graphed so that the horizontal axis is the cross stream
distance and the vertical axis is the upstream distance. All velocity vectors should be pointing down.
A moving-bed condition would present itself as a ship track in the upstream direction.
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o Graphics Toolbar

MCRE XY=

Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

o Add Comment

Z

Allows the user to add a comment. For more information see Comment Button.
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° User's Guide
Opens this User's Guide
o Manual Load
Load File
Currently inactive.

Close Window

Ok

Closes window and returns control to the main window.
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10.1. Moving-Bed Test Quality Assessment

The quality assessment of moving-bed tests is completed in three steps as follows:

(1) a detailed step evaluates the actual moving-bed test based on specific criteria for loop or stationary
tests;

(2) on the basis of the results of that detailed evaluation, QRev selects the moving-bed test(s) to use in
determination of a moving-bed condition; and

(3) the ADQA is completed on the results of the selected moving-bed test and provides the color coded
and textual feedback to the user in the main QRev window.

The detailed evaluation for loop tests uses that same criteria and algorithms used in LC (Mueller and
others, 2013) and gives the loop moving-bed test a quality rating of good, warnings, or errors. The
specific messages related to each loop moving-bed test are displayed in the Messages panel. For
stationary tests QRev evaluates the quality of individual stationary moving-bed tests. The evaluation
examines the percentage of ensembles with invalid bottom track velocities, examines the duration of
the test, and determines if the test appears to have reached equilibrium (Mueller, 2016).
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10.2. Automatic Test Selection
If more than one loop test or a loop test(s) and stationary test(s) are completed, QRev automatically
determines which test(s) are used to determine if there is a moving-bed and to compute any required
moving-bed corrections. If more than one valid loop test is present, then the last valid loop test is
selected. If no valid loop tests are present, then all valid stationary tests are selected. If any of the
selected tests indicate a moving bed, a moving-bed condition exists, and the selected test(s) is used to
correct the bottom track referenced discharge.
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10.3. Measurement Quality Checks
The ADQA uses the selected moving-bed test to set the Moving-bed Test button color and provide
messages to the user.

Good (Green)
A valid moving-bed test was recorded and indicates no moving bed.
Caution (Yellow)

Check—Valid moving-bed test indicates a moving bed.
Message—Moving-Bed Test: A moving bed is present, use GPS or moving-bed correction.

Check—Moving-bed test completed but moving-bed test quality checks indicate warnings.
Message—Moving-Bed Test: The moving-bed test(s) has warnings, please check validity of
tests.

Warning (Red)

Check—No moving-bed test recorded.
Message—MOVING-BED TEST: No moving-bed test.

Check—All loaded moving-bed tests have been marked invalid by the user.
Message—MOVING-BED TEST: No valid moving-bed test based on user input.

Check—Moving-bed test completed but moving-bed test quality check indicate the test has
critical errors.
Message—MOVING-BED TEST: The moving-bed test(s) have critical errors and will not be

used.

Check—A stationary moving-bed test indicates a moving bed, but GPS data are not present and
less than three stationary moving-bed tests were recorded.

Message—MOVING-BED TEST: Less than 3 stationary tests available for moving-bed
correction.
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11. BT Filters

The BT Filters button opens a window that allows the user to evaluate the bottom track data for each
transect and change the filter settings. Filter settings are applied to all transects and cannot be set for
individual transects.
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o Summary Table

#a4 #Invalid | #Invalid | #Invalid | #Invalid | #Invalid | # Invalid Discharge Discharge Discharge
Filename # Ensembles| Beam Total Orig Data | <4 Beam | Error Vel | Vert Vel Other Prev. (ft3/s) MNow (ft3/5) % Change
20160922153000r mat 378 1 il 1 il 0 0 0 1442 55 1442 .55 0.00
20160922153635r. mat 381 16 16 16 16 0 0 0 1535.51 1535.51 0.00
4 [ | +

The table at the top of the window allows the user to select which transect to graph (by clicking on
the desired row), provides information on the number of ensembles that have been determined to be
invalid by the various filters, and shows the effect of a filter change on the computed discharge. Cells
in the table contain color codes associated with cautions or warnings generated from the ADQA. This
table does not have any editable cells. The columns in the table are as follows:

Filename—Filename of the transect.

# Ensembles—Total number of ensembles in the transect.

# <4 Beam—Number of ensembles that had valid bottom track but less than 4 valid beams.

# Invalid Total—Number of ensembles with invalid bottom track velocity.

# Invalid Orig Data—Number of ensembles that had invalid bottom track velocity prior to any
filtering.

# Invalid <4 Beam—Number of ensembles with valid bottom track but less than 4 beams for which
the bottom track velocity has been determined to be invalid by the 3 Beam Solutions Filter.

# Invalid Error Vel—Number of ensembles that have been determined to be invalid due to filtering
based on the bottom track error velocity.

# Invalid Vert Vel—Number of ensembles that have been determined to be invalid due to filtering
based on the bottom track vertical velocity.

57



# Invalid Other—Number of ensembles that have been determined to be invalid due to filtering using
other filters.

Discharge Prev. —Total discharge prior to most recent filter change.

Discharge Now—Total discharge after applying the most recent filter change. If no filters have been
changed, the discharge now will equal the discharge previous.

Discharge % Change—The percent difference between the discharge previous and the discharge
now due to the last filter change.

e Transect Displayed
20160922153635r.mat

Filename of transect displayed in graphs.

o Filter Graph

The left portion of the Graphics panel is determined from the type of data graphed, which is selected by
the user using the radio buttons at the top left of the Graphics panel. Invalid data are identified by red
circles.
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Graphics
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Instructions on moving the Legend.
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The bottom track time series plot is shown except when Other and All are selected above.
Instructions on moving the Legend.

o Ship Track Graph
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The ship track graph displays the raw (unfiltered and without interpolation) ship track and the
processed (filtered and interpolated) ship track. The location and source of invalid data are
indicated by symbols shown in the graph legend. The end of the transect is indicated by a
black square so the user can determine the direction of boat travel. Instructions on moving the
Legend.

o Navigation Reference
Nav Ref
BT

The Nav Ref panel that shows the current navigation or boat velocity reference. If this reference
is not BT, then changes to the BT filters will not change the discharge.

o Beam Filter

3 Beam Solutions

Auto -

The Beam Filter panel shows the current setting and allows the user to change the filters as
necessary from the following options:

Auto—(Default) Evaluates 3 beams solutions using neighboring data to determine the
validity of the 3 beam solution. Details are documented in Mueller (2016).
Allow—Allows 3 beam solutions

4 Beam—Allows only 4 beam solutions
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o Error Velocity Filter
Error Velocity

Auto -

Threshold (+/-) -] Auto

The Error Velocity Filter panel shows the current setting and allows the user to change the filters
as necessary from the following options:

Auto—(Default) Use the variance of the error velocity data to automatically set threshold
limits for each transect. Details are documented in Mueller (2016).

Manual—Allows the user to enter a threshold value that will be applied to all transects in
the measurement.

Off—No error velocity filter is applied.

o Vertical Velocity Filter
Vertical Velocity

Auto -

Threshold {+/-} : Auto

The Vertical Velocity Filter panel shows the current setting and allows the user to change the
filters as necessary from the following options:

Auto—(Default) Use the variance of the vertical velocity data to automatically set
threshold limits for each transect. Details are documented in Mueller (2016).
Manual—Allows the user to enter a threshold value that will be applied to all transects in
the measurement.

Off—No error velocity filter is applied.

Other Filter
Other Filter

Off -

The Other Filter panel shows the current setting and allows the user to change the filters as
necessary from the following options:

Off—(Default) No spike detection type filter is applied.
Smooth—A locally weighted scatterplot smoothing (LOWESS) filter with a dynamic
moving window is applied. Details are documented in Mueller (2016).

o Graphics Toobar
%S4
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Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

Add Comment

_r

Allows the user to add a comment. For more information see Comment Button.

User's Guide

Opens this User's Guide.

0 Close Window

‘ Ok

Close window and return control to the main window.
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11.1. Measurement Quality Checks
The effect of the data marked invalid by the BT filters on the computed discharge is evaluated using
thethe total discharge estimated for all invalid ensembles and the discharge estimated in consecutive
invalid ensembles. The resulting messages are preceded by BT- and the filter resulting in the warning
message and by bt- and the filter resulting in the caution message. For example, All (BT-All), Original
(BT-Original), Difference Velocity (BT-ErrorVel), Vertical Velocity (BT-VertVel), Other (BT-Other), and 3
Beams (BT-3Beams).

Good (Green)
Check—No filters exceeded prescribed thresholds.
Caution (Yellow)

Check—NMore than 10 percent of discharge is interpolated for ensembles with an invalid BT
velocity due to specified filter.

Message—Dbt-filter: Interpolated discharge for invalid ensembles in a transect exceeds 10
percent.

Check—NMore than 3 percent of the discharge is interpolated for consecutive ensembles with an
invalid BT velocity due to specified filter.
Message—Dbt-filter: Interpolated discharge for consecutive invalid ensembles exceeds 3 percent.

Warning (Red)

Check—More than 25 percent of the discharge is interpolated for ensembles with an invalid BT
velocity due to specified filter.

Message—BT-filter: Interpolated discharge for invalid ensembles in a transect exceeds 25
percent.

Check—NMore than 5 percent of the discharge is interpolated for consecutive ensembles with an
invalid BT velocity due to specified filter.

Message—BT-filter: Interpolated discharge for consecutive invalid ensembles exceeds 5
percent.
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for individual transects.
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12. GPS Filters

The GPS Filters button opens a window that allows the user to evaluate the GGA and VTG data for
each transect and change the filter settings. Filter settings are applied to all transects and cannot be set
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o Summary Table
Invalid | Invalid | Unfiltered | Unfiltered | Unfiltered | Unfiltered | Unfiltered | Discharge Discharge | Discharge
Filename Ensembles| GGA | VTG | Diff Quality | Delta Alt. |Max HDOP | Delta HDOP | # Sat Chg | Prev. (ft3/s) Mow (ft3/s) | % Change
07076750_189_000.PDO 333 1 0 2 1.94 1.3 0.3 14 26918.37 26918.37 000 -
07076750_189_001.PDO 387 1 0 2 0.73 14 04 14 26298.18 2629818 0.00 E|
07076750_189_002.PDO 300 1 0 2 1.09 1.4 04 14 26695.80 26695.80 0.00 [
07076750 189 003.PDO N 1 0 2 1.83 14 04 14 26347.28 26347.28 000 -~
i | 3

4|

The summary table allows the user to select the transect to be graphed (by clicking on the desired
row) and provides information about the quality of the GPS data. Because setting the thresholds for
the GPS filters is based on best assumptions rather than statistical analysis of the data, the table lists
the information about GPS quality indicators rather than the number of invalid ensembles based on
each indicator. This table has no editable cells. The columns in the table are defined as follows:

Filename—Filename of the transect.
Ensembles—Total number of ensembles in the transect.
Invalid GGA—Total number of ensembles with invalid GGA data.
Invalid VTG—Total number of ensembles with invalid VTG data.
Unfiltered Diff Quality—A list of all unique differential quality values for unfiltered data.
0—no position fix
1—autonomous
2—differential correction (DGPS)
4—real-time kinematic (RTK)
5—float RTK
Unfiltered Delta Alt. —The maximum difference in altitude for an individual ensemble and the
mean altitude of all ensembles using unfiltered data.
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Unfiltered Max HDOP—The maximum horizontal dilution of precision (HDOP) value for all
ensembles using unfiltered data.

Unfiltered Delta HDOP—The difference between the maximum and mean HDOP for all
ensembles using unfiltered data.

Unfiltered # Sat Chg—The number of times the number of satellites used in the position fix
changed.

Discharge Prev. —Total discharge prior to most recent filter change.

Discharge Now—Total discharge after applying the most recent filter change. If no filters
have been changed, the discharge now will equal the discharge previous.

Discharge % Change—The percent difference between the discharge previous and the
discharge now due to the last filter change.

o Transect Displayed
07076750 189 000.PDO
Filename of transect displayed in graphs.

e GPS Characteristics

The GPS Characteristics panel below the table on the left provides a time series graph of the
GPS characteristics provided in the table above the panel (fig. 20). Radio buttons below the
graph are used to determine what data are graphed (figs. 20-23). Data determined to be invalid
by the filters are marked with a red circle.
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GPS Characteristics
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Speed
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The Speed panel provides a time series graph of the boat speed based on GGA, VTG, and BT
data. The data displayed on the graph are controlled by the three check boxes at the bottom of
the panel. Processed data (used to compute discharge) are shown in the graph as a solid line
and raw data as dashed lines.

o Ship Track
ShipTrack
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The ShipTrack panel allows the GGA, VTG, and BT ship tracks to be compared. Invalid data are
identified with a symbol, which is defined in the legend. The water vectors are only graphed on
the navigation reference currently selected for discharge computation. The data shown in the
graph are controlled by check boxes at the bottom of the panel.
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o Graphics Conrol
& & & @

Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

o Navigation Reference

Nav Ref
GGEA

The Nav Ref panel that shows the current navigation or boat velocity reference. If this reference
is not GGA or VTG, then changes to these filters will not change the discharge.

o Differential Quality Filter
Minimum Diff Quality (GGA)

2 - Differential -

Applies to GGA data only and allows the user to set the minimum allowable differential
correction quality.

1 - Autonomous

2 - (Default) Differential

4+ - RTK

Altitude Filter
Altitude Change (GGA)

Auto -

Threshold (+/-} :

Applies to GGA data only.
Auto—(Default) The threshold for altitude change is set to 3 meters.
Manual—The user can enter a user specified threshold.
Off—No altitude filter is applied.

HDOP Filter
HDOP

Auto -

Maximum :

Chanage :

Applies to GGA and VTG data if GGA data are available.
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Auto—(Default) Sets the maximum allowable HDOP to 4.0 and the maximum allowable
change in HDOP to 3.0.

Manual—Allows the user to specify the maximum allowable HDOP and the maximum
allowable change in HDOP.

Off—No HDOP filter is applied.

Other Filter
Other Filter

Off -

Sets the smooth filter to on or off.
Off—(Default) No other filter is applied.
Smooth—A smooth filter is applied to identify spikes in the boat speed.

Add Comment

[7]

Allows the user to add a comment. For more information see Comment Button.

User's Manual

(2]

Opens this User's Manual

0 Close Window

Closes window and returns control to the main window.
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12.1. Measurement Quality Checks
The ADQA evaluates the effect of the data marked invalid on the computed discharge using the total
discharge estimated for all invalid ensembles and the discharge estimated in consecutive invalid
ensembles. The resulting messages are preceded by GGA- or VTG- and the filter resulting in the
warning message and by gga- or vtg- and the filter resulting in the caution message. For example, GGA
All (GGA-AIl), GGA Original (GGA-Original), GGA Differential Correction Quality (GGA-DGPS), GGA
Altitude (GGA-Altitude), GGA Other (GGA-Other), GGA HDOP (GGA-HDOP), VTG All (VTG-All), and
VTG Original (VTG-Original).

Good (Green)
Check—No filters exceeded prescribed thresholds.
Caution (Yellow)

Check—NMore than 10 percent of the discharge is interpolated for ensembles with an invalid
GGA or VTG velocity due to specified filter.

Message—qgga- or vitg-filter: Interpolated discharge for invalid ensembles in a transect exceeds
10 percent.

Check—NMore than 3 percent of the discharge is interpolated for consecutive ensembles with an
invalid gga or vtg velocity due to specified filter.

Message—qgga- or vitg-filter: Interpolated discharge for consecutive invalid ensembles exceeds 3
percent.

Warning (Red)

Check—More than 25 percent of the discharge is interpolated for ensembles with an invalid
GGA or VTG velocity due to specified filter.

Message—GGA- or VTG-filter: Interpolated discharge for invalid ensembles in a transect
exceeds 25 percent.

Check—NMore than 5 percent of the discharge is interpolated for consecutive ensembles with an
invalid gga or vtg velocity due to specified filter.

Message—GGA- or VTG-filter: Interpolated discharge for consecutive invalid ensembles
exceeds 5 percent.
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13. Selected Reference
The Select Reference button will only be active if GPS data are available. Clicking the Select Reference
button opens a window that allows the user to change the navigation reference and to turn composite
tracks on or off.
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o Summary Table

Filename # Ensembles | # Ref | # Ref | # Ref | # Ref | Discharge Discharge Discharge

BT GGA VTG INT Prev. (ft3/s) Mow (ft3/s) % Change
1 |07076750_189_000.FPDO 333 333 0 0 0 26466.18 26466.18 0.00 o
2 |07076750_189_001.PDO 387 382 0 0 5 25975.73 2597573 0.00 L
3 |07076750_189_002.FD0 300 296 0 0 3 26148.06 26148.06 0.00 ;
4 |07076750_189_003.FDO 33 325 0 0 6 25936.67 25936.67 0.00 -

1| 1 | 3

The summary table allows the user to select which transect is displayed in the graphs (by clicking
on the desired row) and provides information on the number of ensembles referenced to each
navigation reference.

Filename—Filename of the transect.

# Ensembles—Total number of ensembles in the transect.

# Ref BT—Number of ensembles referenced to bottom track.

# Ref GGA—Number of ensembles referenced to GGA.

# Ref VTG—Number of ensembles referenced to VTG.

# Ref INT—Number of ensembles for which the boat velocity has been interpolated.
Discharge Prev. —Total discharge prior to most recent filter change.

Discharge Now—Total discharge after applying the most recent filter change. If no filters
have been changed, the discharge now will equal the discharge previous.

Discharge % Change—The percent difference between the discharge previous and the
discharge now due to the last filter change.
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o Transect Displayed
07076750_189_000.PDO

Filename of the transect displayed in the graphs.

B Referenced Used
Reference Used (INT=Interpolated, INV=Invalid)
VTG

GGA

I

INT 1

Mavigation Source

| N.IILIII 1 1 1 1 1 1
350 300 250 200 150 100 50 0

Ensembles

The Reference Used time series displays the reference used for each ensemble of the selected
transect.

VTG--GPS using VTG data type

GGA--GPS using GGA data type

BT--Bottom track; INT--Interpolated by QRev

INV--Invalid (no data and no interpolation)

o Boat Speed

Speed
4
3T
2
B2
Jub]
[ 8
w1 r
D 1 1 1 1 1 1 | C-'
350 300 250 200 150 100 50 0
Ensemble
BT GGA VTG

The Boat Speed time series shows the boat speed for each of the references. The user can
display or hide specific references by clicking on the check boxes (this only effects the display
not the reference used).

o Ship Track
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ShipTrack
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The ShipTrack panel allows the GGA, VTG, and BT ship tracks to be compared. Invalid data are
identified with a symbol, which is defined in the legend. The water vectors are only graphed on
the navigation reference currently selected for discharge computation. The data shown in the
graph are controlled by check boxes at the bottom of the panel.

o Select Reference
Selected Reference
@ BT
O GGA

OVTG

The Selected Reference panel shows the currently selected reference and allows the user to
change the reference by clicking on the radio buttons.

o Composite Tracks

Composite Tracks

2 0On
@ Off
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Composite tracks is a feature that will automatically substitute one of the other valid navigation
references for the selected navigation reference if the selected reference is invalid. The approach used
for composite tracks in QRev is summarized in the table below. These settings apply to all transects
and cannot be set differently for individual transects. QRev defaults the navigation reference to that
used in the raw data. Composite tracks defaults to off.

Reference Quality Reference Used
Bottom
Track (BT) Selected
BT valid BT
BT invalid VTG
BT invalid, VTG invalid GGA
BT invalid, VTG invalid, GGA invalid Interpolate from BT data
GGA Selected
GGA valid GGA
GGA invalid VTG
GGA invalid, VTG invalid BT
GGA invalid, VTG invalid, BT invalid Interpolate from GGA data
VTG Selected
VTG valid VTG
VTG invalid GGA
VTG invalid, GGA invalid BT
VTG invalid, GGA invalid, BT invalid Interpolate from VTG data

o Graphics Toolbar
%S A

Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

o Add Comment

Allows the user to add a comment. For more information see Comment Button.

o User's Guide

L2

Opens this User's Guide.

o Close Window
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Closes window and returns control to the main window.
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14. Depth Filters / Draft

The Depth Filters / Draft button opens a window that allows the user to review the measured depths
from each beam and the final processed cross section . The user can also change the primary depth
reference and indicate whether or not to use composite depths. QRev defaults to using inverse depth
weighting to compute the mean depth when the 4 slant beams are used. The user can also change the
filter type to try and eliminate unreasonable and erroneous spikes in the data.
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o Summary Table

Draft # Invalid | # Invalid | # Invalid | # Invalid | # Invalid | # Invalid Discharge Discharge Discharge
Filename (ft) # Ensembles| Beam 1 | Beam 2 | Beam 3 | Beam 4 | Vert Beam | External Prev. (ft3/s) Mow (ft3/s) % Change
07076750_189_000.PDO 1.50 333 0 3 1 3 3 26466.18 26466.18 0.00 -
07076750_189_001.PDO 1.50 387 2 1 8 6 0 2597573 2597573 0.00 i
07076750_189_002.PDO 1.50 300 1 4 2 1 1 26148.06 26148.06 0.00 1
07076750_189_003.PDO 1.50 Kichl 1 1 4 2 2 2593667 25936 67 0.00 -
4 Ll 2

The summary table allows the user to select which transect is displayed in the graphs (by clicking on
the desired row), provides information on beams with invalid depths, and allows the user to change
the draft.

Filename—Filename of the transect.

Draft—Distance from the water surface to the transducers.

# Ensembles—Number of ensembles in the transect.

# Invalid Beam 1—Number of ensembles where the depth in beam 1 is invalid.

# Invalid Beam 2—Number of ensembles where the depth in beam 2 is invalid.

# Invalid Beam 3—Number of ensembles where the depth in beam 3 is invalid.

# Invalid Beam 4—Number of ensembles where the depth in beam 4 is invalid.

# Invalid Vert Beam—Number of ensembles where the depth in the vertical beam is invalid.
# Invalid External—Number of ensembles where the depth from the external depth sensor is
invalid.

Discharge Prev. —Total discharge prior to most recent filter change.

Discharge Now—Total discharge after applying the most recent filter change. If no filters
have been changed, the discharge now will equal the discharge previous.

Discharge % Change—The percent difference between the discharge previous and the
discharge now due to the last filter change.
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Draft

Draft
(ft)
1.50
1.60
1.50
1.60

The user can change the draft by click on any row in the Draft column. When a row in the draft
column is clicked the following dialog will open.

Apply to:

Draft (ft) [ All Transects ]

1.50 [ Transect Only ]

Cancel

The user can enter a new draft and apply it to all transects by clicking All Transects or to only
the selected transect by clicking Transect Only.

Transect Displayed
07076750_189_000.PDO

Filename of the transect displayed in the graphs.

Individual Beams

Individual Beams

_| ¥ Beam 1
Beam 2
* [¥] Beam 3
*| [¥] Beam 4
[¥] Vertical
Depth Sounder

450 400 350 300 250 200 150 100 50 0
Length (ft)

The Individual Beams cross section graph displays the cross section as measured by each individual
beam. All available beams or depth sources are active in the graphs. The user can check or uncheck
the check box associated with each beam to display or hide that beam; this action does not affect the
computations. The circles at the top of the graph identify ensembles that have no depth. Circles on
the lines of the individual beams indicate a depth that has been determined to be invalid based on
the selected filters. The color of the line or circle corresponds to the beam or depth source.
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Individual Beams
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The Processed Cross Section displays the final cross section. The final cross section is based on the
selected depth reference and the results of the filters and interpolation. The check boxes to the right
can be used to compare the final cross section to other alternatives.

o Depth Reference

Depth Reference
Comp 4-Beam Pref... -

The Depth Reference is a popup menu that allows the user to select from all available depth
sources.

4 Beam Avg—(Default) The ensemble depth is computed as the average of the 4 slant
beams.

Comp 4 Beam Preferred—The ensemble depth is computed as the average of the 4
slant beams, but if that results in an invalid depth, other available valid depth sources will
be substituted according to the priority defined in the table below.

Vertical—The depth from the vertical beam is used as the ensemble depth.

Comp Vertical Preferred—The ensemble depth is the vertical beam depth, but if the
vertical beam depth is invalid, other available valid depth sources will be substituted
according to the priority defined in the table below.

Depth Sounder—The depth from an external depth sounder is used as the ensemble
depth.

Comp DS Preferred—The ensemble depth is the external depth sounder depth, but if
the depth from the external depth sounder is invalid, other available valid depth sources
will be substituted according to the priority defined in the table below

Primary BT VB DS
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1st option DS DS VB
2nd option VB BT BT
3rd option Interpolated BT |Interpolated VB |Interpolated DS

BT--average depth from four slant beams
DS--depth from external depth sounder
VB--depth from vertical beam

o BT Beam Averaging

BT Beam Awveraging
IDW -

BT Beam Averaging determines if the average depth from the 4 slant beams is computed using
a simple average or an inverse depth-weighted method (IDW). The inverse depth-weighted
method is preferred and the QRev default. However, to allow duplication of RSL computations,
the simple average option is available.

Filter
Filter

Smooth -

The two options available to filter out spikes in the depths are the method used in WR2 and a
method based on a LOWESS smooth. The method used in WR2 will tend to filter out the lowest
(deepest) data because the method was designed to filter out multiple reflections. The LOWESS
smooth filter only works well with continuous data. Gaps in the data can cause the LOWESS
smooth filter to miss what appear to be obvious spikes. The filter defaults to Smooth but can
also be turned off.

o Graphics Toolbar
%D

Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

Add Comment

]

Allows the user to add a comment. For more information see Comment Button.

User's Guide

Opens this User's Guide

@ Close Window
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Ok

Closes window and returns control to the main window.
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14.1. Measurement Quality Checks
The ADQA evaluates the effect of the data marked invalid on the computed discharge using the total
discharge estimated for all invalid ensembles and the discharge estimated in consecutive invalid
ensembles.

Good (Green)
Check—No filters exceeded prescribed thresholds.
Caution (Yellow)

Check—Transducer depth (draft) is not consistent for all transects.
Message—Depth: Transducer depth is not consistent among transects.

Check—More than 10 percent of the discharge is interpolated for ensembles with an invalid
average depth.

Message—Depth: Interpolated discharge for invalid ensembles in a transect exceeds 10
percent.

Check—NMore than 3 percent of the discharge is interpolated for consecutive ensembles with an
invalid average depth.
Message—Depth: Interpolated discharge for consecutive invalid ensembles exceeds 3 percent.

Warning (Red)

Check—Transducer depth (draft) is less than 0.01 meter.
Message—DEPTH: Transducer depth is too shallow, likely zero.

Check—NMore than 25 percent of the discharge is interpolated for ensembles with an invalid
average depth.

Message—DEPTH: Interpolated discharge for invalid ensembles in a transect exceeds 25
percent.

Check—NMore than 5 percent of the discharge is interpolated for consecutive ensembles with an
invalid average depth.

Message—DEPTH: Interpolated discharge for consecutive invalid ensembles exceeds 5
percent.
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15. WT Filters

The WT Filters button opens a window that allows the user to evaluate the water track data for each

transect and change the filter settings. Filter settings are applied to all transects and cannot be set for
individual transects.
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o Summary Table
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The Summary Table allows the user to select which transect to graph (by clicking on the desired
row), provides information on the number of depth cells that have been determined to be invalid
by the various filters, and shows the effect of a filter change on the computed discharge. Cells in
the table contain color codes associated with cautions or warnings generated from the ADQA. No
editable cells are in this table. The columns in the table are:

Filename—Filename of the transect.

# Depth Cells—Total number of depth cells in the transect.

% <4 Beams—Number of ensembles that had valid water track in less than 4 beams.

% Invalid Total—Number of ensembles with invalid water track velocity.

% Invalid Orig—Number of ensembles that had invalid water track velocity prior to any
filtering.

% Invalid <4 Beams—Number of ensembles with valid water track in less than 4 beams for
which the water track velocity has been determined to be invalid.

% Invalid Error Vel—Number of ensembles that have been determined to be invalid due to
filtering based on the water track error velocity.

% Invalid Vert Vel—Number of ensembles that have been determined to be invalid due to
filtering based on the water track vertical velocity.
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% Invalid Other—Number of ensembles that have been determined to be invalid due to
filtering using other filters. Currently (2015) other filters are not implemented.

% Invalid SNR—Number of ensembles that have been determined to be invalid due to
filtering of the signal to noise ratio (SNR) range. This filter applies to SonTek data only.
Discharge Prev. —Total discharge prior to most recent filter change.

Discharge Now—Total discharge after applying the most recent filter change. If no filters
have been changed, the discharge now will equal the discharge previous.

Discharge % Change—The percent difference between the discharge previous and the
discharge now due to the last filter change.

e Transect Displayed
20130705151355. mat

Filename of the transect displayed in the graphs.

o Filtered Data
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The Filtered Data graph is determined from the type of data graphed, which is selected by the user
using the radio buttons on the right. For 3 Beam Solutions, Error Velocity, Vertical Velocity, SNR
Range (only for SonTek RiverSurveyor ADCPs), and Contour showing invalid, the left portion of the
Graphics panel will display two graphs. The default is to display a color contour graph showing only
valid data without interpolation. The top graph will display a time series graph for the other types of
data selected:
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Error Velocity
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With the exception of 3 Beam Solutions, the time series shows every valid depth cell. Showing every
depth cell allows the user to visually evaluate the magnitude and variance of the data. Invalid data

are identified by red circles.

If All Time Series or Other are selected from the radio buttons, the left graph is a single time series

graph.

All Time Series

Intergolated
Water Speed
Invakd R
Errar Vil
Vertical Vel
Excludad
SNR

T 0O %X

Water Speed (mis)
oo
o

05k
I:. i i 1 i i 1 i i 1
200 180 160 140 120 100 &0 60 40 20 0
Ensembles
Other

85



——=— Riw Dala

3.5 T T T T T T T T T
3-
!
25
£ 2f
H
o 15F 1
1 -
05
D L 'l L A A A L L L
200 180 160 140 120 100 B0 B0 40 20 1]

Ensambles

Currently, other filters have not been implemented; therefore, the other graph is a times series of the
average water speed for each ensemble.

Processed Data

180 160 140 120 100 80 60 40 20 1]
Ensembles

The Processed Data graph is a color contour graph showing full processed data including
interpolation. These are the dat athat will be used to compute discharge.

o Ship Track
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The Ship Track graph shows the ship track using the processed navigation reference. Locations

of invalid water data and the cause of the data being marked invalid are shown with symbols
indicated in the legend.

o Navigation Reference

Nav Ref
BT

Identifies the selected navigation reference.

Excluded Distance

Excluded Distance
Below Xducer 052

The Excluded Distance is the distance below the transducer for which measured WT data will
not be used. This value defaults to zero except for:

RiverSurveyor M9: default = 16 cm (U.S. Geological Survey, 2014)
TRDI RioPro: default = 25 cm

Beam Filter

3 Beam Solutions
Auto -

The Beam Filter panel shows the current setting and allows the user to change the filters as
necessary from the following options:

Auto—(Default) Evaluates 3 beams solutions using neighboring data to determine the
validity of the 3 beam solution. Details are documented in Mueller (2016).
Allow—Allows 3 beam solutions

4 Beam—Allows only 4 beam solutions
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o Error Velocity Filter
Error Velocity

Auto -

Threshold (+/-) -]  Auto

The Error Velocity Filter panel shows the current setting and allows the user to change the filters
as necessary from the following options:

Auto—(Default) Use the variance of the error velocity data to automatically set threshold
limits for each transect. Details are documented in Mueller (2016).

Manual—Allows the user to enter a threshold value that will be applied to all transects in
the measurement.

Off—No error velocity filter is applied.

NOTE: The error velocity filter does not always perform well on data from ADCPs with auto
adaptive modes (S5, M9, RiverRay, RiverPro, RioPro) due to the change in error velocity
distribution for the different modes.

o Vertical Velocity Filter
Vertical Velocity

Auto -

Threshold (+/-) : | Auto

The Vertical Velocity Filter panel shows the current setting and allows the user to change the
filters as necessary from the following options:

Auto—(Default) Use the variance of the vertical velocity data to automatically set
threshold limits for each transect. Details are documented in Mueller (2016).
Manual—Allows the user to enter a threshold value that will be applied to all transects in
the measurement.

Off—No error velocity filter is applied.

NOTE: The vertical velocity filter does not always perform well on data from ADCPs with auto
adaptive modes (S5, M9, RiverRay, RiverPro, RioPro) due to the change in error velocity
distribution for the different modes.

SNR Filter
SMR Filter
Auto -

The SNR Filter panel shows the current setting and allows the user to change the filter as
necessary from the following options:

Auto—(Default) The SNR filter is applied with predetermined thresholds to RSL data
only. Details are documented in Mueller (2016).
Off—No SNR filter is applied.
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e Graphics Toolbar
SRR

Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

Add Comment

2

Allows the user to add a comment. For more information see Comment Button.

User's Guide

Opens this User's Guide

Close Window

‘ Ok

Close window and return control to the main window.
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15.1. Measurement Quality Checks
The ADQA evaluates the effect of the data marked invalid on the computed discharge using the total
discharge estimated for all invalid ensembles and the discharge estimated in consecutive invalid
ensembles. The resulting messages are preceded by WT- and the filter resulting in the warning
message and by wt- and the filter resulting in the caution message. For example, All (WT-All), Original
(WT-Original), Error Velocity (WT-ErrorVel), Vertical Velocity (WT-VertVel), Other (WT-Other), and 3
Beams (WT-3Beams).

Good (Green)
Check—No filters exceeded prescribed thresholds.
Caution (Yellow)

Check—NMore than 10 percent of the discharge is interpolated for ensembles and cells with an
invalid WT velocity due to specified filter.

Message—wt-filter: Interpolated discharge for invalid cells and ensembles in a transect exceeds
10 percent.

Check—NMore than 3 percent of the discharge is interpolated for consecutive ensembles with an
invalid WT velocity due to specified filter.
Message—uwt-filter: Interpolated discharge for consecutive invalid ensembles exceeds 3 percent.

Warning (Red)

Check—More than 25 percent of the discharge is interpolated for ensembles with an invalid WT
velocity due to specified filter.

Message—WT-filter: Interpolated discharge for invalid ensembles in a transect exceeds 25
percent.

Check—NMore than 5 percent of the discharge is interpolated for consecutive ensembles with an
invalid WT velocity due to specified filter.

Message—WT-filter: Interpolated discharge for consecutive invalid ensembles exceeds 5
percent.
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16. Extrapolation
The Extrapolation button opens a window that is similar to the extrap program (Mueller, 2013), except
the extrapolation window has been redesigned with buttons instead of menus. QRev defaults to the
extrapolation settings determined automatically from the extrap algorithms. The user can use the
Extrapolation window to switch to or explore other extrapolation settings, apply manually selected
extrapolation settings, and evaluate the sensitivity of the discharge to the extrapolation settings. The
user can explore different extrapolation settings without applying them to the measurement if “Cancel” is
selected to close the window.

Previous Extrapolation Setting
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Cancel and Close

o Data Panel
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Data

£ Mo. Pts,
Mahl 0
MaM 0
Mahl 0
0.8011 11
07738 719
0.7272 802
0.6751 872
0.6231 858
05738 831
0.5232 915
0.4731 894
0.4260 844
03774 923
0.3264 964
02742 850
0.2252 796
0.1783 BG66
0.1443 26
hiahl n ¥
Change Threshold
Subsection
Discharge “

The normalized distance from the streambed is divided into 5 percent segments (0.05; from

0 to 1). A median value of the normalized unit discharge is then computed for each segment,
and the result is assigned to the average normalized depth of the data in that segment. The
location of the mean normalized depth for each segment and number of points used in each
segment are reported in the Data Panel. To help ensure that the median profile is representative
of the data and not overly influenced by a few points in the top or bottom segments, only median
values with sufficient points to exceed a specified threshold are used in the computation of the
extrapolation. The default threshold is set to 20 percent of the median number of points for all
segments. The threshold can be changed by the user using the Change Threshold button in the
Data panel. The median points for an individual transect are colored blue if the number of points
in the segment exceeds the threshold amd red if they do not..

Change Threshold button allows the user to change the cutoff threshold from the default value
of 20 percent of the median number of points in all the segments to a user defined value.

Subsection button allows the user to look only at a subsection of the data by entering a lower

and upper discharge range. The range is applied from the beginning of the transect independent
of the starting bank. This range is only applied to the profile evaluation and does not affect the
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discharge sensitivity analysis. For example, if the user wanted to look at the profile for the center
50 percent of the discharge, 25 should be entered for the lower limit and 75 for the upper limit.

The drop down menu at the bottom allows the user to select discharge or velocity data.
Discharge is the default and is recommended for all moving-boat measurements.

o Profile Panel
Profile
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The primary panel in the extrapolation dialog window is the Profile panel. The graph in the
profile panel displays the following data depending on the selections made in the check boxes
below the graph.

Data (Gray Dots)—The raw data represent the normalized discharge or velocity in each
depth cell for all transects selected in the Fit panel.

Surface Cells (Green circles)—Cells that are the top cell for each ensemble.

Median Points (Blue/Red/Black Squares)—If the number of points in a segment does
not exceed the threshold value, the median point is colored red and is not used in the
computation of the extrapolation. Solid black squares represent the median values of the
composite of all transects in the measurement.

Whiskers (Horizontal Blue/Red/Black Lines)—The whiskers on each median value
represent the 25th and 75th percentile of all the data in that 5 percent increment. Thus,
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50 percent of the data for that increment fall within the limits of the whiskers. Colors are
representative of the type of median value.

Extrapolation (Solid Blue/Magenta/Black Line)—The extrapolation fits are color
coded such that magenta lines represent transects collected in the left to right direction,
blue lines represent transects collected in the right to left direction, and the black line
represents the composite of all transects in the measurement.

The controls at the bottom of the graph are described below:

Depth Cell
Data—Turns on and off the display of the cell data (gray dots).
Surface Cells—Highlights the cells that are the top cell for each ensemble.

Transects
Medians—Turns on and off the display of the median points for each transect.
Fit—Turns on and off the display of the extrapolation fit for each transect.

Measurement
Median—Turns on and off the display of the median points for the composite
measurement.
Fit—Turns on and off the display of the extrapolation fit for the composite
measurement.

If the transect data are shown the data for transects moving from left to right are shown in
magenta and those moving from right to left in blue.

Fit Panel
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Fit

Klamath_485_000.PDO Py
Klamath_485_001.PD0O
Klamath_485 002 PDO

Klamath 485 003.PD0
Measurement

Fit | Automatic w
Top |Power
Bottom Power

Exponent 0.1599

I v

The Fit panel provides the user the ability to control what data are shown in the Profile and Data
panels and change the fit type, extrapolation methods, and exponent. The transect selection

list shows the filename of the transects loaded and the composite for the measurement
(“Measurement”). The default is for the composite measurement to be shown. To view a
specific transect, click on the transect filename, and the graph and fit characteristics for that
transect selected in the Profile Panel will be shown. The fit characteristics of an individual
transect can be changed; however, because QRev uses only one set of fit characteristics for the
measurement, only the settings for “Measurement” are used in the discharge computation.

Fit—The fit popup menu allows the user to change the fit type from the default automatic
algorithms to Manual. If Manual is selected, the Top, Bottom, Exponent, and slider will
become active.

Top—The Top popup menu displays the top extrapolation method. This popup menu
cannot be changed unless Fit is changed to Manual. The options are Power and
Constant.

Bottom—The Bottom popup menu displays the bottom extrapolation method. This
popup menu cannot be changed unless Fit is changed to Manual. The options are Power
and No Slip.

Exponent—The Exponent edit box displays the exponent for the power or no slip
extrapolations. The exponent cannot be changed unless Fit is changed to Manual. If fit is
changed to manual, the exponent can be changed by manually typing a value in the edit
box or by using the slider below the box to incrementally change the value.
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o Previous Extrapolation Setting

Previous Extrapolation Settings

Top: Power

Bottom: FPower
Exponent: 0.1599

The Previous Extrapolation Settings are the extrapolation settings that will be used when exiting
with Cancel.

o Discharge Sensitivity

Discharge Sensitivity

Top Bottom Exponent | % Difference
Fower Fower 0.1667 -0.04
Power Power 0.1599 Reference
Constant Mo Slip 0.1667 -1.03
Constant Mo Slip 0.1645 -1.00
3-Point Mo Slip 0.1667 -0.69
3-Point Mo Slip 0.1645 -0.66

The sensitivity of the extrapolation method for the top and bottom extrapolation is evaluated by
computing the discharge for each combination of top and bottom extrapolation methods with

a default and with least squares fit exponents and reporting the percent difference from the
selected fit (from the Fit panel). If a manual fit is used for the composite measurement, then an
additional line will be added to the table that represents the manual fit. This table can be used to
help determine the effect of extrapolation choices on the final discharge. The user can also click
in the table to quickly evaluate other fits. Clicking a row in the table to set and display those fit
parameters.

o Graphics Toolbar
& & @

Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

Add Comment

Allows the user to add a comment. For more information see Comment Button.

o User's Guide
?

Display this User's Guide.
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o Cancel and Close

Cancel

Cancels any changes so the extrapolation remains as displayed in Previous Extrapolation
Setting. Closes the window and returns control to the main window.
0 Apply Changes and Close
Ok

Applys the extrapolation settings from the Fit Panel to the data. Closes the window and returns
control to the main window.
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16.1. Measurement Quality Check
Good (Green)

Check—Selected extrapolation methods results in a mean discharge with an uncertainty due to
extrapolation of less than 2 percent.

Caution (Yellow)

Check—Selected extrapolation methods results in an uncertainty in discharge due to

extrapolation methods of greater than 2 percent.
Message—Extrapolation: The extrapolation uncertainty is more than 2 percent. Carefully review

the extrapolation.
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17. Edges
The Edges button opens a window that allows the user to review and change settings associated
with the discharge computations. This window has a table containing the edge setting and graphs
to evaluate The Edges window displays a table that lists the edge settings and graphs that show the
data used to compute the left and right edge discharges. Edge settings can be edited by clicking the
appropriate row and column in the table.
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o Summary Table

Start Left Left Left Left | Left Left Right Right Right | Right | Right Right
Filename Edge Type Coef | Distance | # Ens |# Valid| Discharge % Type Coef | Distance | # Ens |# Valid| Discharge %
ft) (ft3/s) ft) (ft3/s)

01047000_20140502_000 PD0  Left  iTriangular | 0.3635 100 10 10 5611 166 Custom 0.6500 120 10 10 4590  1.36
01047000_20140502_001.PD0  Right  Triangular 03535 100 10 10 8551  1.64 Custom 06500 120 10 10 4153 123
01047000_20140502_002.PD0  Left  Triangular 0353 100 10 10 4520 129 Custom 06500 120 10 10 723 206
01047000_20140502_003.PD0  Right  Triangular 0.3535 60 10 10 1244 036 Custom 06500 120 10 10 8957 173

The Summary Table shows the edge settings and resulting discharge. Edge settings can be changed
by clicking the appropriate column in the table. For details on editng the edge setting see Edit Edges.

Filename—Filename of transect.

Start Edge—Specifies at what edge the transect was started (Left or Right).

Left Type—Specifies the type of edge for the left bank.
Triangular—Sets the left coefficient to 0.3535.
Rectangular—For TRDI and QRev processing (WR2 and RSL data), sets the left
coefficient to 0.91. For SonTek processing, an equation is used to set the coefficient
(Mueller, in review).
Custom—Allows the user to type a custom coefficient in the Left Coef column.
User Q—Allows the user to not specify a coefficient but rather to specify the discharge
in the left edge by entering the discharge in the Left Discharge column.

Left Coef—Coefficient, C, in the equation (Qd# =CHLEDTY ) for computing the left edge

discharge.
Left Distance—The user measured distance (L) from the end of the transect to the water’s

edge on the left bank.
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Left # Ens—The number of ensembles specified to determine the water velocity (V) and
depth (D) for the edge discharge equation.
Left # Valid—The number of left edge ensembles that contain valid data that is used to
determine the water velocity (V) and depth (D) for the edge discharge equation.
Left Discharge—The discharge computed or entered (User Q) for the left unmeasured edge.
%—Percent of total discharge in the left edge.
Right Type—Specifies the type of edge for the right bank.
Triangular—Sets the right coefficient to 0.3535.
Rectangular—For TRDI and QRev processing (WR2 and RSL data), sets the right
coefficient to 0.91. For SonTek processing, an equation is used to set the coefficient
(Mueller, in review).
Custom—Allows the user to type a custom coefficient in the Right Coef column.
User Q—Allows the user to not specify a coefficient but rather to specify the discharge
in the right edge by entering the discharge in the Right Discharge column.

Right Coef—Coefficient, C, in the equation (Q-='a= =CRLEDTY ) for computing the right edge
discharge.

Right Distance—The user measured distance (L) from the end of the transect to the water’s
edge on the right bank.

Right # Ens—The number of ensembles specified to determine the water velocity (V) and
depth (D) for the edge discharge equation.

Right # Valid—The number of right edge ensembles that contain valid data that is actually
used to determine the water velocity (V) and depth (D) for the edge discharge equation..

Right Discharge—The discharge computed or entered (User Q) for the right unmeasured
edge.

%—Percent of total discharge in the right edge.

o Transect Displayed
01047000_20140502_000.PDO

Filename of transect displayed in left and right edge graphs.

e Edges Graphs
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The data used in the computation of the left and right edge discharges are displayed in the Left Edge
and Right Edge panels. The transect data displayed are selected by clicking on the filename in the
table. The filename of the transect being displayed is below the table and just above the left and right
edge panels. Each edge panel contains a color contour graph of the water speed and a ship track
graph. These graphs only contain data from the edge ensembles. The color contour graph should

be used to evaluate the consistency of the depth and water speed. The ship track graph should be
used to evaluate boat movement during the collection of the edge ensembles. The black square also
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indicates the end of the transect closest to shore. The blue arrows represent the depth averaged
velocity vectors.

o Graphics Toolbar
SO RS

Allows user to zoom, pan, and query the graphs. For more information see Toolbar.

Add Comment

Allows the user to add a comment. For more information see Comment Button.

User's Guide

Opens this User's Guide

Close Window

Close window and return control to the main window.
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17.1. Edit Edges

Edge settings can be changed by clicking on the appropriate column and making the change in the
displayed dialog.

Start Bank

Clicking on a row under the start bank will display the following dialog.

e 0 ==
/]

Start Bank Apply to:

@ Left | All Transects |

© Right | Transect Only |

Cancel

The start bank can be set by selecting the appropriate bank. The change can be applied to All
Transects (not likely for a start edge setting) or to only the selected transect (Transect Only).

Left Edge Type, Left Coef, Left Discharge

Clicking on a row under the Left Edge Type, Left Coef, or Left Discharge will display the following
dialog.

Left Edge Type Apply to:
@ Triangular (0.3535)

[ All Transects ]

) Rectangular (0.91)

[ Transect Only ]

) Custom Coef.

© User Q Cancel

The left edge type and associated custom coefficient or user specified discharge can be set using this
dialog. The setting can be applied to All Transects or only to the selected transect (Transect Only).

Left Distance

Clicking on a row under the Left Distance will display the following dialog.

102



Apply to:

Left Edge Distance [ All Transects ]
(ft)

[ Transect Only ]

10.00

Cancel

The left distance can be edited and applied to All Transects or only to the selected transect (Transect
Only).

Left # Ens

The number of ensembles used to compute the mean velocity and depth can be changed by clicking a
row under Left # Ens. The following dialog will be displayed.

F 7]
Apply to:

Left Number of [ All Transects ] ?
Ensembles

10

[ Transect Only ]

Cancel

The number of ensembles used for the left edge can be edited and applied to All Transects or only to
the selected transect (Transect Only).

Right Edge Type, Right Coef, Right Discharge

Clicking on a row under the Right Edge Type,Right Coef, or Right Discharge will display the following
dialog.
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Right Edge Type

) Triangular (0.3535) [
All Transects ] ?
) Rectangular (0.91)

[ Transect Only ]

@ Custom Coef. 0.65000

© User Q (ft3/s) Cancel

The right edge type and associated custom coefficient or user specified discharge can be set using this
dialog. The setting can be applied to All Transects or only to the selected transect (Transect Only).

Right Distance

Clicking on a row under the Right Distance will display the following dialog.

Apply to: E

Right Edge | All Transects | | ?
Distance (ft)

12.00

[ Transect Only ]

Cancel

The right distance can be edited and applied to All Transects or only to the selected transect (Transect
Only).

Right # Ens

The number of ensembles used to compute the mean velocity and depth can be changed by clicking a
row under Right # Ens. The following dialog will be displayed.
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Right Number of [ All Transects ]
Ensembles

10

[ Transect Only ]

Cancel ]

The number of ensembles used for the right edge can be edited and applied to All Transects or only to
the selected transect (Transect Only).
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17.2. Measurement Quality Checks

The Edges button may be colored and messages provided based on the following ADQA checks.
Good (Green)

Edges pass all quality checks.
Caution (Yellow)

Check—Edge discharges have inconsistent signs.
Message—Edges: Sign of edge discharge is not consistent.

Check—Distance the boat moved during right edge data collection is less than 5% of
the distance made good of the transect and less than the average edge distance for the
measurement.

Message—Edges: Excessive boat movement in right edge ensembles.
Check—Distance the boat moved during left edge data collection is less than 5% of the distance

made good of the transect and less than the average edge distance for the measurement.
Message—Edges: Excessive boat movement in left edge ensembles.

Warning (Red)

Check—Discharge in each edge is nonzero.
Message—EDGES: An edge has zero discharge.

Check—Edge type is inconsistent for the left edge.
Message—EDGES: Left edge type is not consistent.

Check—Edge type is inconsistent for the right edge.
Message—EDGES: Right edge type is not consistent.
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18. Save

The Save button allows the user to save a MATLAB file of the measurement as processed in QRev

and an XML file that can be loaded into other software, such as SV Mobile. A save file dialog window
provides a default name for the MATLAB file, which can be changed by the user prior to saving . The
same name with an xml suffix will be used for the XML file. The default filename is based on the date
and time of the save (yyyymmddHHMMSS_QRev.mat or yyyymmddHHMMSS _QRev.xml). If the user
attempts to overwrite an existing file, a dialog is displayed indicating a file with the same name exits and
asking the user if they wish to overwrite the existing file.

Bucket » QRev_Project » TestData » MI_LowVel

Organize v New folder == - @
- - -
’"?-Fa;::tfp T Eﬂsﬁl‘:g:et Ilbrary Arrange by: Folder =
;' Downloads Name . Date modified Type Size
= Recent Places
5 @ 20150810102621r¢ 8/11/201512:52 PM  Microsoft Access ... 3102 KB
B Libraries 1 24 20150810103001r 8/11/201512:52 PM  Microsoft Access ... 1,881 KB
El] Bitbucket @2015081010321% 8/11/201512:52 PM  Microsoft Access ... 2,035 KB
F‘] Documents E'j 20150810103443r 8/11/201512:52 PM  Microsoft Access ... 2422 KB
}, Music @H 20150810103734r 8/11/201512:52 PM  Microsoft Access ... 2,252 KB
&) Pictures — [320150810104014r 8/11/201512:52PM  Microsoft Accei’%. 2979 KB
3] Subversion @ 20150810104336r 8/11/201512:52 PM  Microsoft Access ... 2314 KB
E Videos @ 20150810104618r 8/11/201512:52 PM  Microsoft Access ... 3,040 KB
20 20150810105122r 8/11/201512:52 PM  Microsoft Access ... 2159 KB
1 Computer @20150310105352r 8/11/201512:52 PM  Microsoft Access ... 3,118 KB
ﬁ Local Disk (C:) ~

Y - N20151120083917_QRev.mat|
Save as type: [MAT-ﬁIe. (*.mat)

4 Hide Folders

-

)
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18.1. Save Checked

By default QRev saves the data for all transect loaded, even those that were unchecked to not
use in the discharge computation. However, if the user desires to only save the checked or used
transects they can implement this option by pressing ALT-s. This will toggle the save button to be

Save Checked ] ) )
and the QRev file will only contain data from the checked or used transects.

This option is helpful when splitting a measurement into multiple measurements such as a tidal
measurement or data from a rapidly varying flow situation.

108



19. View Comments

The View Comments button opens a window that allows the user to see comments that were either
imported from the data files or have been added in QRev. Remarks made in WR2 are prefaced by
‘MMT Remarks”. Notes associated with transects in WR2 are prefaced by the file number, the date,
and the time. QRev comments are prefaced by the dialog or window name, date, and time. Comments
cannot be edited or deleted and are considered original data. To change a comment, add an additional

comment to correct an earlier comment.

4. View Comments

O X

QRev Main 04/24/2017 13:21:32: Sample comment entered in QRev

Comments ?
MMT Remarks: Sample remarks from WinRiver II. P
File: 0 04/24/2017 13:20:34: Sample note for transect 000 From mmt file
File: 1 04/24/2017 13:20:50: Sample note for transect 001

Copy Comments OK

109




20. Close

The close button closes QRev. If the data were loaded from a WR2 or RSL file and the data have not
been saved in QRey, clicking the close button will display a dialog warning the user that the loaded data
have not been saved and giving them an opportunity to save the data. This dialog will not appear if the
data were loaded from a previously saved * QRev.mat file.

=

4 Close Request Fu

New WinRiver2 or RiverSurveyor Live data have not been saved by QRev.

N

Close | |SaveaClose| | Cancel |
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21. EDI - Equal Discharge Increment
Equal-discharge-increment method (EDI) samples are obtained from the centroids of equal-discharge
increments across the cross section. This method requires some knowledge of the distribution
of streamflow in the cross section, based on a long period of discharge record or on a discharge
measurement made immediately prior to selecting sampling verticals. If this information can be obtained
(such as with an ADCP), the EDI method can save time and labor; compared to the equal-width
increment method. This is especially true on the larger streams, because fewer verticals are required
(Hubbell and others, 1956) (Edwards and Glysson,1999).

A discharge measurement made with an ADCP immediately prior to the collection of EDI samples
can be used to identify the location, depth, and mean velocity for each EDI sample. To improve the
accuracy and efficiency of using ADCP discharge measurements for EDI sampling this function was
written in Matlab to use the discharge measurements processed in QRev and perform the necessary
computations.

Clicking on the EDI button opens the following window.

Select Transect to Use

Selected Filename Start Bank Discharge
1 Su Station_1_0_000_16-09-26_121423.PDO Right 115281.03
[ Su_Station_1_0_001_16-09-26_121857.PDO Left 115831.94
[l Su_Station_1_0_002_16-09-26_122243.PDO0 Right 113719.27
= Su_Station_1_0_003_16-09-26_122720.PDO Left 116462.96

4 1 2

The user must select the transect that will be used to compute the equal discharge increments. It is
important to select a transect that starts on the desired bank, as the computations will be relative to that
bank. After selecting the desired transect, click OK. The following window will open.
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4| Equal Discharge Increment Calculator =Nl

Zero Distance Offset: 0 Create TopoQuad File

Target Q Actual Q Distance Depth Velocity Latitude Longitude
Percent Q (cfs) (cfs) (ft) (f) (f's)  (DMM)  (DMM)

10

30
50

70

90
Su_Station_1_0_001_16-09-26_121857.PD0

Compute Stations Close

The EDI program interface allows the user to change the default increments of 10, 30, 50, 70, and 90
percent of the discharge to any desired flow percentage between 0 and 100. The distance displayed
in the user interface is from the starting bank of the selected transect and is computed as the Distance
Made Good (a straight-line distance from the starting location) to the target ensemble location plus
the starting edge distance and a user provided zero distance offset. Therefore, it is important that the
transect traverse the channel in a straight line.

If GPS data are available in the ADCP files, the longitude and latitude in degrees, minutes, and decimal
minutes are displayed for each target sample-location. These data may be used with navigation
software and devices to assist in navigating to and holding the boat on the desired locations. In
addition, there is an option (checkbox Create TopoQuad File) to create a file compatible with Delorme
TopoQuad software. The file is named "tglatlon.txt", is stored in the same folder as the ADCP data, and
contains the information to plot a yellow dot for each sampling location in the TopoQuad display.

When the user is satisfied with the Percent Q, Zero Distance Offset, and Create TopoQuad File settings
clicking "Compute Stations" will complete the compuations and display the results.
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4| Equal Discharge Increment Calculator @ﬂg

Zero Distance Offset: 0 [ Create TopoQuad File
Target Q Actual Q Distance Depth Velocity Latitude Longitude
Percent Q (cfs) (cfs) (f) (f) (f's) ~ (DMM)  (DMM)
10 9750.5 10136.9 2156 23 1 5.1 6132.9165  -151 29.8937
30 29251.5 29796.9 354.1 26.1 6.1 6132.9303  -15129.8554
50 48752.5 49079.7 485.0 26.5 6.8 6132.943%  -15129.8208
70 68253.5 68354.3 622.8 25.0 5.0 6132.9582  -151 29.7832
90 87754.5 87802.9 841.8 17.9 4.0 61329812  -15129.7230
Su_Station_1_0_001_16-09-26_121857.PD0
Compute[\Stations Close

The location of the sample is determined by finding the first ensemble (referred to as the target
ensemble) with a cumulative discharge that exceeds the target discharge. The target discharge is
computed as the Target Percentage multiplied by the Total Discharge obtained from the selected
transect. Both the target discharge and measured cumulative discharge to the target ensemble will be
displayed in the user interface. If GPS data are available in the ADCP files, the longitude and latitude in
degrees, minutes, and decimal minutes are displayed for each target sample-location.

The computations used in this QRev implementation of EDI uses averaging to determine the depth

and velocity which is different form standalone versions of EDI prior to EDI version 3.4. The depth

and velocity displayed are an average of 1 percent of the total ensembles before and after the target
ensemble. The depth used to compute the average is the final depth for each ensemble as computed
by QRev. The velocity displayed is the magnitude of the mean velocity of the measured part of the
velocity profile for the ensembles used in the average. The average is computed as the average of the
u and v velocity components in each depth layer to form a mean profile with mean u and v components.
Mean u and v components of the profile are then computed by vertically averaging the u and v profile
components. Finally the magnitude of the mean u and v components is computed. No accounting for
the unmeasured part of the velocity profile is included.
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