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QRev Goals

e USGS standard processing algorithms
* Apply same algorithms to data independent of manufacture of ADCP

e Use the best data available

 Manufactures’ software often ignore usable data due to their approach to handling invalid
data

e Use the best interpolation methods with available data to estimate values for invalid
data

* Manufacturers’ software use forward or backward propagation of data and not interpolation.

e [mprove consistency and efficiency
e Automate data quality evaluation
e Automate data uncertainty estimation
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QRev Processing Approach =

| Display Units | ° Discharge
|ADCPIProcessing| A Water
System Test velocity
Not using an ensemble ignores Compass e Depth
potentially good data Temperature  Boat speed
 Moving-bed Test :
Holding a value constant is not the . Userinput * Water VeIOCIty
best estimate of the missing data BT Fiters | * Depth
——— * Boat speed
QRev linearly interpolates invalid Select Reference * Depth
data to allow use of valid data Depth Filters e Boat speed
WT Filters ° Bottom
Extrapolation track
Edges o GPS
| View Comments |

vl save |
| |

Close
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Workflow

e Collect data in field using manufacturer software
e WinRiver I
 RiverSurveyor Live
e Use USGS procedures as before

* Postprocess data in field using QRev

. :__-'_(I)r current versions of RSL you will need to reprocess the data in RSL to create the Matlab
iles.

* Once data are loaded into QRev the manufactures software should not longer be used for
processing.

e Load data into SV Mobile
e * (QRev.xml

 Office checking and review must be done in QRev using saved QRev file
e * (QRev.mat
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QRev Main Window
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SelectData |

Measurement Details (Units: English)

l Display Units ]

l ADCP / Processing ]

Compass

Temperature

Moving-bed Test

User Input

BT Filters

| GPSFiters

l Select Reference ]
Depth Filters ‘
WT Filters ‘
Extrapolation ‘

Edges ‘

l View Comments ]

[ s ]

| Close |

Measurement Quality Assessment

7
(2]

PARAMETERS |MEASUREMEMT 60316102847 r| 60316103... | 60316103... | 603161(
DISCHARGE &
Use
Total Q (ft3/s) 168.420 808.451 740.996 760.008 T775.603
Top Q (ft3/s) 180.345 188.383 173.576 178.056 18245
Middle Q (ft3/s) 487.750 514.621 469.337 485.317 4937
Bottom Q (ft3/s) 94.206 98.997 90.863 90.716 95.05_
Left Q (ft3/s) 3.451 4.581 4.709 321 1.7¢
Right Q (ft3/s) 2.669 1.870 2512 2708 3.1z
TIME
Duration (s) 1279.0 207.0 234.0 185.0 215
Start Time (03/16/2016) 10:26:49 10:28:49 R 10:3241L 10:37:00 R 10:40:2
End Time (03/16/2016) 10:52:54 10:32:16 10:36:35  10:40:05  10:43:%
REFERENCE
MNavigation Ref BT BT BT BT
Composite Tracks Off Off Off Off
Depth Ref BT BT BT BT
MOVING-BED
Maoving-bed No
Correction No .
[ [

Messages

SYSTEM TEST: Mo system test;

Temperature: No independent temperature reading:

User Input: Station name not entered;

User Input: Station number not entered;

bt-All: The percentage of invalid ensembles in a transect exceeds 5%;

gga-All: The percentage of invalid ensembles in a transect exceeds 5%;

GGA-AIll: Interpolated discharge for consecutive invalid ensembles exceeds 5%:
GGA-AIl: Interpolated discharge for invalid ensembles in a transect exceeds 25%;
gga-Original: The percentage of invalid ensembles in a transect exceeds 5%:
gga-DGPS: The percemage of |n'«'aI|d ensembles in a transect exceeds 5%,

Adaia.. - (] L 3 i L ale 0

m

cove | | ®q
Q: 3.03 |Left/Right Edge: 045/ 0.35
Width: 0.84  |Invalid Cells: 0.06
Area: 1.00  |Invalid Ens: 307
_ Parameter Automatjc  User
Random Uncertainty 32
Invalid Data Uncertainty 0.8
Edge Q Uncertainty 02
Extrapolation Uncertainty 0.9
Maoving-Bed Test Uncertainty 1.0
Systematic Uncertainty 15
Estimated 95% Uncertainty 47 47
User Rating
Mot Rated -
Profile Extrapolation
1
% Auto
E 0.8 Selected
in
E
£ 06
3
c
o
® 0.4
[}
T
M
‘m 0.2
E
=]
=
0
0 0.5 1 15
Normalized Unit Q




Color coded buttons
« Qrev-280_chdsmdsm downioads\oz11130110 1311 e e

Select Data ‘ Measurement Details (Units: English) Measurement Quality Assessment |
- : PARAMETERS | MEASUREMENT|60316102847r 60316103... | 60316103... | 603161 | CovH | . %Q
l Display Units ] DISCHARGE i - i ” Q: 3.03  |Left/Right Edge: 045/ 0.35 E]
i Width: 0.84  |Invalid Cells: 0.06
2 7
lADCP / P'OEESS'"Q] e Area: 100 |Invalid Ens- 377
Total Q (ft3/s) 768.420 808.451 740.996 760.008 T775.603 : : £ u
Top Q (ft3/s) 180.345 188.383 173.576 178.056 18245 _ Parameter Automatic | User
Middle Q (ft3/s) 487.750 514.621 469.337 485.317 4937 Random Uncertainty 32
Bottom Q (ft3/s) 94 206 95.997 90.863 90.716 95.0/ Invalid Data Uncertainty 0.8
Left Q (ft3/s) 3.451 4581 4709 3.211 1.7 Edge Q Uncertainty 0.2
Right Q (ft3/s) 2.669 1.870 2512 2.708 3.1 Extrapolation Uncertainty 0.9
TIME Maoving-Bed Test Uncertainty 1.0
Duration (s) 1279.0 207.0 234.0 185.0 218 Systematic Uncertainty 15
Start Time (03/16/2016) 10:26:49 10:28:49 R 10:3241L 10:37:00 R 10:40:2 Estimated 95% Uncertainty 47 47
End Time (03/16/2016) 10:52:54 10:32:16 10:36:35  10:40:05  10:43:% .
REFERENCE HRee Heting :
Mavigation Ref BT BT BT BT Mot Rated >
Composite Tracks Off Off Off Off
Depth Ref BT BT BT BT Profile Extrapolation
MOVING-BED
Maoving-bed No 1
Depth Filters Crgtcie No - % s
A m ks m 08 Selected
80
WT Filters i
Messages =
. 2
Extrapolation SYSTEM TEST: Mo system test; - 7 e
Temperature: No independent temperature reading: %
Edges User Input: Station name not entered; ! W 0.4
User Input: Station number not entered; 3 =i
3 bt-All: The percentage of invalid ensembles in a transect exceeds 5%; T
View Comments gga-All: The percentage of invalid ensembles in a transect exceeds 5%; H % 0.2
GGA-AIll: Interpolated discharge for consecutive invalid ensembles exceeds 5%: E
l Save GGA-AIl: Interpolated discharge for invalid ensembles in a transect exceeds 25%; 3
gga-Original: The percentage of invalid ensembles in a transect exceeds 5%: 0
l G gga-DGPS: The percentage of invalid ensembles in a transect exceeds 5%:; pay 0 0.5 1 15

Normalized Unit G
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Buttons on Main Window

* Arranged from top to bottom to lead user through steps loading, reviewing

and finalizing a measurement.

e Button look helps guide the user

' No quality checks done associated with button, but access to other
functions or windows

o Loaded measurement does not have data associated with feature
. Good Date checks performed passed all quality checks

Data quality checks have identified potential issue but likely not
critical. Message panel will contain any issues identified

o ISR Data quality checks identified an issue that could have significant
impact on measurement or violates USGS policy. Message panel will contain any
issues identified

° | Normal

) Caution
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SelectData

Display Units
ADCP / Processing

| SystemTest

Compass

Temperature

Moving-bed Test

User Input

BT Filters

| GPSFiters

Select Reference

Depth Filters

WT Filters

Extrapolation
Edges

View Comments

Save

Close



Red and yellow buttons have associated messages
'« QRev-280_Cdsmydsm downioads\o211139110. 131 - = o]
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SelectData |

Measurement Details (Units: English)

l Display Units ]

l ADCP / Processing ]

User Input

BT Filters

l Select Reference ]

Depth Fitters

WT Filters

|
|
Extrapolation ‘
|

l View Comments ]

[ s

l Close ]

PARAMETERS |MEASUREMEMT|60316102847r £60316103... | 60316103... | 603161(
DISCHARGE &
Use '
Total Q (ft3/s) 168.420 808.451 740.996 760.008 775.603
Top Q (ft3/s) 180.345 188.383 173.576 178.056 18245
Middle Q (ft3/s) 487.750 514.621 469.337 485.317 493.7
Bottom Q (ft3/s) 94.206 98.997 90.863 90.716 95.0;_
Left Q (ft3/s) 3.451 4.581 4.709 321 1.7¢
Right Q (ft3/s) 2.669 1.870 2512 2708 3.1z
TIME
Duration (s) 1279.0 207.0 234.0 185.0 215
Start Time (03/16/2016) 10:26:49 10:28:49 R 10:3241L 10:37:00 R 10:40:2
End Time (03/16/2016) 10:52:54 10:32:16 10:36:35  10:40:05  10:43:%
REFERENCE
MNavigation Ref BT BT BT BT
Composite Tracks Off Off Off Off
Depth Ref BT BT BT BT
MOVING-BED
Maoving-bed No
Correction No i

- |

[l n

SYSTEM TEST: Mo system test;

Temperature: No independent temperature reading:

User Input: Station name not entered;

User Input: Station number not entered;

bt-All: The percentage of invalid ensembles in a transect exceeds 5%;

gga-All: The percentage of invalid ensembles in a transect exceeds 5%;

GGA-AIll: Interpolated discharge for consecutive invalid ensembles exceeds 5%:
GGA-AIl: Interpolated discharge for invalid ensembles in a transect exceeds 25%;
gga-Original: The percentage of invalid ensembles in a transect exceeds 5%:

gga-DGPS: The percentage of invalid ensembles in a transect exceeds 5%:;

Alaii ol T (] L 3 i L ale 0

Measurement Quality Assessment

| covs | | ®q
Q: 3.03 |Left/Right Edge: 045/ 0.35
Width: 0.84  |Invalid Cells: 0.06
Area: 1.00  |Invalid Ens: 307
Parameter Automatic User
Random Uncertainty 32
Invalid Data Uncertainty 0.8
Edge Q Uncertainty 02
Extrapolation Uncertainty 0.9
Maoving-Bed Test Uncertainty 1.0
Systematic Uncertainty 15
Estimated 95% Uncertainty 47 47
User Rating
Mot Rated -
Profile Extrapolation
1
% Auto
E 0.8 Selected
in
E
£ 06
3
c
E
® 0.4
[}
T
M
‘m 0.2
E
=]
=
0
0 0.5 1 15

Normalized Unit G
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Measurement Details

4 QRev-2.80 C\dsm\dsm_documents\ADCP Training\Basic_Orlando_2016\Data\SCT}

_ Measurement Details (Units: English) Measurement Quality Assessment
| : : PARAMETERS | MEASUREMENT PB-C3A 0_000| PB-C3A 0_..| PB-C3A 0_... | PB-C3A( | covs TN
[ Display Units ] DISCHARGE i Q: 299  |Left/Right Edge: 114/ 0.16
_ N Width: 0.60  |(Invalid Cells: 145
[ADCP ! PTOCESSi“‘QI Area: 069 |Invalid Ens: 34.29
Total Q (ft3/s) 134.256 137.178 133.303 133.590 135.083 - - . -
_ Top Q (ft3/s) 34.122 34.605 33.665 33.690 34.31E Parameter | Automatic | User |
Middle Q (ft3/s) 91.299 93 562 91121 80457 92.7i Random Uncertainty 2.8
_ Bottom Q (it3/s) 7.090 7027 6.905 7.740 6.5¢ | Invalid Data Uncertainty 74
Left Q (ft3/s) 1533 1817 1.288 1417 122 Edge Q Uncertainty 04
_ Right Q (ft3/s) 0.213 0.167 0.324 0.387 0.11 Extrapolation Uncertainty 11
TIME Maoving-Bed Test Uncertainty 1.0
_ Duration (s) 8416.1 17101 1719.9 15527 1105 Systematic Uncertainty 15
Start Time (05/20/2015) 10:13:45 10:13:45 R 10:43:34 L 11:13:57T R 11:40:5 Estimated 95% Uncertainty 8.4 8.4
_ End Time (05/20/2015) 12:41:27 10:42:15 1MA214 11:39:50 0 11:59:2 )
Mavigation Ref BT BT BT BT Not Rated >
_ Composite Tracks Off Off Off Off
Depth Ref BT BT BT BT Profile Extrapolation
[ Select Reference l MOVING-BED
Moving-bed 1
4| E 0.8 Selected
WT Filters | &
lessages g
_ TRANSECTS: Transects selected are not reciprocal transects; o “; 0.6
SYSTEM TEST: All system test sets have at least one test that failed; =
Edges | TEMPERATURE: Temperature range is 3.1 degrees C which is greater than 2 degrees; i 2 0.4
Temperature: Mo independent temperature reading; 1 g
) bt-All: The percentage of invalid ensembles in a transect exceeds 5%; & B
View Comments BT-All: Interpolated discharge for invalid ensembles in a transect exceeds 25%; % 0.2
bt-ErrorVel: The percentage of invalid ensembles in a transect exceeds 5%; E
[ Save l bt-VertVel: The percentage of invalid ensembles in a transect exceeds 5%; S
BT-VertVel: Interpolated discharge for invalid ensembles in a transect exceeds 25%; 0
gga-All: The percentage of invalid ensembles in a transect exceeds 5%; il 0 0.5 1 15
Close TR PR e i s N i nrn

Normalized Unit Q
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Quick Review of Extrapolation

< USGS

science for a changing world

E QRev - 2.80 C\dsm\dsm _downloads\0211139110_131' 5

SelectData |

Measurement Details (Units: English)

l Display Units ]

l ADCP / Processing ]

Compass

Temperature

Moving-bed Test

User Input

BT Filters

| GPSFiters

l Select Reference

Depth Fitters

WT Filters

Extrapolation
Edges

l View Comments

l Save

l Close

PARAMETERS |MEASUREMEMT 60316102847 r| 60316103... | 60316103... | 603161(
DISCHARGE &
Use
Total Q (ft3/s) 168.420 808.451 740.996 760.008 T775.603
Top Q (ft3/s) 180.345 188.383 173.576 178.056 18245
Middle Q (ft3/s) 487.750 514.621 469.337 485.317 4937
Bottom Q (ft3/s) 94.206 98.997 90.863 90.716 95.05_
Left Q (ft3/s) 3.451 4.581 4.709 321 1.7¢
Right Q (ft3/s) 2.669 1.870 2512 2708 3.1z
TIME
Duration (s) 1279.0 207.0 234.0 185.0 215
Start Time (03/16/2016) 10:26:49 10:28:49 R 10:3241L 10:37:00 R 10:40:2
End Time (03/16/2016) 10:52:54 10:32:16 10:36:35  10:40:05  10:43:%
REFERENCE
MNavigation Ref BT BT BT BT
Composite Tracks Off Off Off Off
Depth Ref BT BT BT BT
MOVING-BED
Maoving-bed No
Correction No .
[ [

Messages

Alaii ol T

SYSTEM TEST: Mo system test;

Temperature: No independent temperature reading:

User Input: Station name not entered;

User Input: Station number not entered;

bt-All: The percentage of invalid ensembles in a transect exceeds 5%;

gga-All: The percentage of invalid ensembles in a transect exceeds 5%;

GGA-AIll: Interpolated discharge for consecutive invalid ensembles exceeds 5%:
GGA-AIl: Interpolated discharge for invalid ensembles in a transect exceeds 25%;
gga-Original: The percentage of invalid ensembles in a transect exceeds 5%:
gga-DGPS: The percentage of invalid ensembles in a transect exceeds 5%:;

(] L 3 i L ale 0

m

Measurement Quality Assessment

COV % % Q
Q 303 |Lef/Right Edge: 045/ 0.35
Width: 0.84  |Invalid Cells: 0.06
Area: 1.00  |Invalid Ens: 307

Parameter Automatic User

Random L'.Incer'taintg.r 32
Invalid Data Uncertainty 0.8
Edge Q Uncertainty 02
Extrapolation Uncertainty 0.9
Maoving-Bed Test Uncertainty 1.0
Systematic Uncertainty 15
Estimated 95% Uncertainty 47 47

User Rating
Mot Rated

Profile Extrapolation

1

Auto
Selected

b
o

2
=3}

o
=

o
%]

E
m
Jul
in
E
2
4=
3
c
I
o
(]
T
M
m
E
Q
=

0.5

1

Normalized Unit G
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Measurement Quality Assessment
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SelectData |

Measurement Details (Units: English)

l Display Units ]

l ADCP / Processing ]

User Input

BT Filters

l Select Reference ]

Depth Fitters

WT Filters

|
|
Extrapolation ‘
|

l View Comments ]

[ s

l Close ]

PARAMETERS |MEASUREMEMT 60316102847 r| 60316103... | 60316103... | 603161(
DISCHARGE &
Use
Total Q (ft3/s) 168.420 808.451 740.996 760.008 T775.603
Top Q (ft3/s) 180.345 188.383 173.576 178.056 18245
Middle Q (ft3/s) 487.750 514.621 469.337 485.317 4937
Bottom Q (ft3/s) 94.206 98.997 90.863 90.716 95.0;_
Left Q (ft3/s) 3.451 4.581 4.709 321 1.7¢
Right Q (ft3/s) 2.669 1.870 2512 2708 3.1z
TIME
Duration (s) 1279.0 207.0 234.0 185.0 215
Start Time (03/16/2016) 10:26:49 10:28:49 R 10:3241L 10:37:00 R 10:40:2
End Time (03/16/2016) 10:52:54 10:32:16 10:36:35  10:40:05  10:43:%
REFERENCE
MNavigation Ref BT BT BT BT
Composite Tracks Off Off Off Off
Depth Ref BT BT BT BT
MOVING-BED
Maoving-bed No
Correction No .
[ [

Messages

SYSTEM TEST: Mo system test;

Temperature: No independent temperature reading:
User Input: Station name not entered;

User Input: Station number not entered;

Alaii ol T (] L

bt-All: The percentage of invalid ensembles in a transect exceeds 5%;

gga-All: The percentage of invalid ensembles in a transect exceeds 5%;

GGA-AIll: Interpolated discharge for consecutive invalid ensembles exceeds 5%:
GGA-AIl: Interpolated discharge for invalid ensembles in a transect exceeds 25%;
gga-Original: The percentage of invalid ensembles in a transect exceeds 5%:
gga-DGPS: The percentage of invalid ensembles in a transect exceeds 5%:;

ale 0

m

Measurement Quality Assessment

COV %
Q 303
Width: 0.84
Area: 1.00

Invalid Cells:
Invalid Ens:

|Left/Right Edge:

% Q
045/ 0.35
0.06
377

Parameter
Random L'.Incer'taintyl.r
Invalid Data Uncertainty
Edge Q Uncertainty
Extrapolation Uncertainty
Maoving-Bed Test Uncertainty
Systematic Uncertainty
Estimated 95% Uncertainty

Automatic User

3.2
0.8
0.2
0.9
1.0
15
47

User Rating

Mot Rated

Profile Extrapolation

1
% Auto
% 0.8 Selected
in
E
206
i
c
o
m 04
(]
3
M
‘m 0.2
E
Q
=

o

] 0.5 1 15

Normalized Unit G




Common - Comment

f{l QRev - 2.80 C:\dsmidsm_downloads\0211139110_131!

Select Data J Measurement Details (Units: English) Measurement Quality Assessment
: : PARAMETERS | MEASUREMENT|60316102847r| 60316103... | 60316103... | 603161¢ | cov T
l Display Units ] DISCHARGE i Q: 3.03  |Left/Right Edge: 045/ 0.35
1 Width: 0.84  |Invalid Cells: 0.06
lADCP*’ Pmﬂessmg] e Area: 100 |Invalid Ens- 377
Total Q (ft3/s) 768.420 808.451 740.996 760.008 T775.603 : : £ u |
_ Top Q (ft3/s) 180.345 188.383 173576  178.056  182.1% Parameter Automatic | User |
Middle Q (3778 cOMMENT i 'm Uncertainty 32
Compass | Bottom Q (ft3 Data Uncertainty 08
Left Q (ft3/s) || Enter Commaent: |Q Uncertainty 0.2
Temperature | Right Q (ﬂ3*’S]. CRev Main 09/08/2015 16:25:28: This is an example comment for class * | lholation Uncertainty 09
TIME T T 3-Bed Test Uncertainty 1.0
Moving-bed Test | Duration (s) ; Lﬂatic Uncertainty 14
Start Time (0 Automatic User ted 95% Uncertainty 47 47
User Input | End Time (03
ting
: REFERENCE ;
BT Filters | Ry
Mavigation Re Mot Rated M
Depth Ref xtrapolation
l Select Reference ] MOVING-BEL
Maoving-bed -
Depth Filters | Carrection r Auto
tal Ok Cancel Selected
WT Filters | E
Messages =
. 2
Extrapolation | SYSTEM TEST: No system test; & o e
Temperature: No independent temperature reading: é
Edges | User Input: Station name not entered; g W 0.4
User Input: Station number not entered; 3 e
% bt-All: The percentage of invalid ensembles in a transect exceeds 5%; T
View Comments gga-All: The percentage of invalid ensembles in a transect exceeds 5%; THi % 0.2
GGA-AIll: Interpolated discharge for consecutive invalid ensembles exceeds 5%: E
l Save ] GGA-AIl: Interpolated discharge for invalid ensembles in a transect exceeds 25%; 3
gga-Original: The percentage of invalid ensembles in a transect exceeds 5%: 0
l G ] gga-DGPS: The percentage of invalid ensembles in a transect exceeds 5%:; pay 0 0.5 1 15
Alaia . T z £imetia A A e Normalized Unit Q
aUSGS
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View Comments

[ Select Data ]

[ Display Units ]

[ ADCP / Processing ]

[ System Test ]

[ Compass ]

Temperature

Moving-bed Test

User Input

BT Filters

Select Reference

WT Filters

|
|
|
|
GPS Filers |
|
|
|
|

Extrapolation

Edges

View Comments

Save ]

|
|
|
|
|
|
[ Depth Filters
|
|
|
|
|
|

Close ]
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Comments cannot be deleted
or edited. If you need to
correct a comment do so with
another comment.

View Comments = =

Comments

2

MMT Remarks: Loop test indicates moving bed, proceeed with DGPS. Used
GGL, lower standard deviation.

Extrapolation 01/27/2016¢ 11:48:02: Automatic Extrapolation Looks
Correct

~

OK



Common - Help — .

File Edit View Window Help x
_ B’ Open ‘ @Create' | @ D @ @ ‘ {:é} q;;_) @ & @ @) @’ Customize - ‘ lz‘
E‘E R ds wnl @) /56 | & | ) + ‘ = Tools Fill & Sign Comment
SelectData | "°* E
| l | T
Display Units ge: 045/ 0.35
DIS L
= 0.06
. Use G
l ADCP / Processing ] Tota ﬁgws ',msm 377
Midd 32
Compass | Bott 08
= . | = QRev—Software for Computation and Quality Assurance Ef}
CHIPCING ?I':Ih of Acoustic Doppler Current Profiler Moving-Boat -
, .
Moving-bed Test | = Streamflow Measurements—User’s Manual i
Start - 47 a7
User ll-npu_t | E:d By David 5. Mueller
BT Filters | REE =
MNawvi |
_ Com Report Series 2016-1052
Dept Version 2.80, March 2016
l Select Reference ] Mo
Maowi
Depth Filters | lC_crlrr
WT Filters |
Messal
Extrapolation | SYS
Tem
Edges | User
User
5 bt-Al L
l View Comments ] g;E_ L
GG U.S. Department of the Interior
l Save ] el U.S. Geological Survey
gga-
l Clase ] = 1r1it Q ”
2 USGS :
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Common Features in QRev Windows
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Select Data

Select Data ‘l

‘Anz:f‘ljj:j;g“ * SonTek: Transect ol
——— e * matfiles only Checked Only | TRDI
[ Compass |  not the moving-bed tests | QRev
e CompassCal folder in default location |

o SystemTest folder in default location
e TRDI: *.mmt file

Temperature

Moving-bed Test Cancel

User Input

BT Filters

GPS Filters

WT Filters 1 |l <« Downloads » 03027500_519 » 03027500519 » v ¢ | | Search 03027500 513

| |
| |
| |
| |
| |
} Depth Filters } ° Optlon for CheCked Only SELECT SONTEK MATLAB TRANSECT FILES FOR PROCESSING
| |
| |
| |
| |
| |
| |

]
o . % |
Ext lati - - Organize » MNew folder =~ [ @
ra
po ation A O n - N - .
"¢ Favorites ame ate modifiec ype ize
Edges B Desktop 2016_error File folder
&4 Downloads SystemTest File folder
View Comments MyDocs [1%:] 20160115143543r.mat MATLAB Data 2,146 KB
= Recent places " 20160115143828r.mat MATLAB Data 2,174 KB
[+ %] 20160115144115r.mat MATLAB Data 2,274 KB
ave
/M This PC [ ] 20160115144408r.mat MATLAB Data 2373K
CLOSE j Desktop t Smba_20160115142447r.mat MATLAB Data 4,331 KB

“| Noacuments N

File name: | "20160115144408r.mat" "20160115143543r.mat" "2016011514382 | | MAT-files (*.mat)

ZUSGS
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QRev Processing

e User loads data

* QRev processes data
e Use loaded boat velocity reference (BT, GGA, VTG) with composite tracks off
e Use 4-beam average depths with composite depths on
e Apply automated filters
e Use automated extrapolation methods
e Compute discharge
e Complete quality assessment
 Display data to user

e User reviews messages, makes necessary changes, and adds comments
e User saves data

a USGS
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Display Units

| Select Data

‘ Display Units ‘

‘ ADCP / Processing ‘

‘ System Test ‘

‘ Compass ‘

‘ Temperature ‘

‘ Moaving-bed Test ‘

User Input

|
BT Fiters |
|

GPS Filters

Select Reference ‘

Depth Filiers ‘

Extrapolation ‘

Edges ‘

View Comments ‘

|
|
|
|
|
| WTFiters |
|
|
|
|

Save ‘

‘ Close ‘

< USGS
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e Sets the units used for values
displayed in Qrev
e English (default)
e Sl

e Option chosen will continue to be
used when QRev is restarted

* Internally all processing is in Sl
units.

4\

Units

@ Select units for display and output:

Englizh

Sl



ADCP / Processing

[ Select Data J
‘ Display Units + Instrument Characteristics ==
lADCP [ Processing ADCP Processing Setting |j
‘ System Test Serial Number: 527 () SonTek
l Compass Manufacturer: TRDI (I TROI
Model: StreamPro @® QRev
Temperature Firmware: 31.1300
, Freguency: 2000 kHz Filter Setting
Moyinghed Jesl Water Mode: 12
User Input Bottom Mode: 10 Original as Loaded
: Depth Cell Size: 5cm
BT Filters Automatic
GPS Filters
Select Reference OK

WT Filters

Extrapolation

To process like WR2 or RSL:

1) Select SonTek or TRDI

2) Click Original as Loaded

Note: QRev always uses the automated extrapolation method by default.

Edges

View Comments

Save

I
| I
| |
| I
| I
| |
| I
l Depth Filiers ‘
| I
| |
| I
| |
| |
| I

Close

< USGS

science for a changing world



System Test

| SelectData |

[ Display Units ]

[ ADCP / Processing ‘

[ System Test ]

‘ Compass ‘

Temperature

Moaving-bed Test

User Input

BT Filters

GPS Filters

Select Reference

Extrapolation

Edges

View Comments

Save

|

| |
| ]
| ]
| |
| ]
| DepthFitters |
| WTFiters |
| |
| ]
| |
| |
| ]

Close

< USGS

science for a changing world

System Test QA
e System test completed
e All tests passed

E System Test

SystemTest20140514152214 LI [

Load Test Results

|

Number of Failed Tests:

01/11/08 12:52:36 |
SystemTest20140514152214
Sy=stem Test: PASS

Battery woltage is greater than
Compass is in working condition
5D card is in working condition

12 wolts

Temperature =sensor i=s in working condition




Compass

[ Select Data ]

[ Display Units ]

[ ADCP / Processing ]

[ System Test

Compass

Temperature

Moaving-bed Test

User Input

BT Filters

GPS Filters

Select Reference

Extrapolation

Edges

View Comments

Save

Close

|

|

| |
| l
| l
| |
| l
[ Depth Filiers ]
| WTFiters |
| |
| l
| |
| |
| l

< USGS

science for a changing world

Compass QA

e Compass required
(Loop or GPS)

e Calibration completed

e Evaluation completed
(for TRDI ADCPs)

Data Type:  |Calibration v; ’ Load Calibration File ]

Time Stamps: | Evaluation _ [ Load Evaluation File l

[ALT-BREAE Wakeup] WorkHorse Rio Grande Broadband ADCP Version 10.16
Teledyne RD Instruments (c) 199%6-2007
411 Rights Reserved.

»CR1

[Parameters set to FACTCORY defaults]

>T57

T5 = 08/01/11,12:47:36 ——— Time Set (yvr/mon/day,hour:min:sec)
>B50

Instrument S5/N: 2
Frequency: 1
Configuration: 4
Beam Angle: 20 DEGREES
Beam Pattern: CCHVEX
Orientation: DOWN
Sensor(s): HEADING TILT 1 TILT 2 ODEPTH TEMPERATURE PRESSURE
Pressure Sens Coefficients: (c3,c2,cl,offset) 0.00,0.00,0.02,-3.41

Temp Sens Offset: 0.00 degrees C

CPU Firmware: 10.16e [0]
Boot Code Ver: Required: 1.13 Actual: 1.13

DEMAT £ 37 A T 1£

m

Messages
OK

OK




Temperature

‘ Select Data ‘

‘ Display Units ‘

‘ ADCP / Processing ‘

‘ System Test ‘

Compass ‘

Temperature ‘

Moaving-bed Test

User Input

BT Filters

GPS Filters

Select Reference

Depth Filiers

Extrapolation

Edges

View Comments

| |
| |
| |
| |
| |
| WTFiters |
| |
e
| |
| |

< USGS

science for a changing world

Temperature QA

e Range during measurement
e >1degreesC

* Difference from user’'s measurement

e >2degreesC

* |f no ADCP temperature entered, the
mean for the whole measurement is used.

% & 8
Units External Temperature Check
Fahrenheit User ADCP
4]
@ Celsius

=]
T

=]

Degrees C
tn

.
T

3t

1135 1140 1145 1150 1155
Time (hhrmm)

Messages
GOO0OD: Range in recorded temperatures is 0.4 deg C

GOOD: External temperature check difference is 0.0 deg C

"]

QHE

OK




Moving-bed Test (Loop Test)

| SelectData |

[ Display Units ]

[ ADCP / Processing ]

[ System Test ]

[ Compass ]

Temperature

Moaving-bed Test

User Input

BT Filters

GPS Filters

Select Reference

WT Filters

Edges

View Comments

Save

|
|
|
|
|
|
Depth Filters |
|
|
|
|
|
|

|
|
|
|
|
[ Extrapolation
|
|
|
|

Close

< USGS

science for a changing world

¥

=

Lo -
Moving-Bed Tests and Correction { J
User | Use for | Duration Distance | Moving-Bed Moving-Bed | Flow Flow | %Invalid | Compass | % Moving | Moving |
) walid | Correction Filename | Type (sec) | Upstream (_r_'n_]_3_ S.peed_[_m{_s]_g Direction __.S.p!eed Direction | BT Error | Bed | Bed | Q_ga_!i
[ GreenValley_0_001_L... Loop 213.9100 52.4614 0.2452 188.2339  1.0529 2821977 8.7755 0.9003 18.8923 Unknown Erors  »
Mackinaw River near G.._ [Ii%]] 199.7700 11.4826 0.0575 121.5842  1.0558 279.3863 8.8496 1.3338 51629 Yes Warniny
[ Mackinaw River near G... Stationary 3091300 8.0255 00282 1.2804 7.4020 21992 Yes Good |~
[ Mackinaw River near G.._ Stationary 308.1400 169645 0.0696 1.3967 205397 49834 Yes Warnini
== = L P Pt I TR T b e 2720 _Aonn N 2074 N Nn44 N Ncnn N _4A9nc Nk~ Mmmd o
AN NI a 3
Messages
GreenValley 0 001 LBET.PDO =
WARNIMNG: Percent invalid bottom track exceeds 5 percent. Loop may not be accurate. PLEASE REVIEW DATA. El
ERROR: Loop closure error not in upstream direction. REPEAT LOOP or USE STATIONARY TEST I
Mackinaw River near Green Valley_0_001_LBT.PDO -
Mackinaw River near Green Valley_0_001_LBT.PDO
15 T T T T T T T T T ShipTrack
j || 50
BT
) .l GGA
E
g 7 = VTG
3 J €4
=
5 | iz Vectors
X 7
g m W @ 20
= f 5
£o05r l|“ 1 &
= 10
o]
0 Load File
0 . . 1 1 ! ! . . . : ==
] 50 100 150 200 250 300 350 400 450 500 -20 =10 0 10 20 30
Ensemble Distance East (m)




Moving-bed Test (Stationary Test)

Moving-bed Te

[ Select Data ] =, & @@ N
Display Units | : : Y2
[ play Moving-Bed Tests and Correction _,-’?
[ADCPI Processmg] User Use for Duration | Distance | Moving—BedEMoving-Bed Flow Flow | % Invalid | Compass | % Moving | Moving
[ Svstem Test ] valid | Correction Filename Type (sec) Upstream (m)| Speed (mf_s)% Direction | Speed .., Direction BT Error Bed Bed Q_LEI_i
¥ [ GreenValley_0_001_L... Loop 213.9100 52 4614 0.2452 188.2339  1.0529 2821977 87755 0.9003 18.8923 Unknown Errors  «
[ Compass ] Mackinaw River near G... Loop 199.7700 11.4826 0.0575 1215842 10658 2793863 8.5496 1.3338 5.1629 Yes Warniny|
] Mackinaw River near G... KEIGERY 3091300 8.0255 0.0282 1.2804 74020 21992 Yes Good
Temperature ‘ [ Mackinaw River near G_._ Stationary 308.1400 16.9645 0.0696 1.3967 205397 49834 Yes Warnini
i_ﬂ = L, PN PP e e Cdmbimmme e 220 _A0nN N 2074 N nnd- N _ncnn N_ASNe Nk~ ||‘“.-H-\A i
4 1L 2
Moving-bed Test | a—
U — ‘ GreenValley_0_001_LBT.PDO =
EED WARNIMNG: Percent invalid bottom track exceeds 5 percent. Loop may not be accurate. PLEASE REVIEW DATA. E
- ERROR: Loop closure error not in upstream direction. REPEAT LOOP or USE STATIONARY TEST T
[ BT Filters ] Mackinaw River near Green Valley 0 _001_LBT.PDO -
[ GPS Filters ] Mackinaw River near Green Valley_0_005_SBT.PD0
[ Select Reference ] 0.05 - . - . . - ShipTrack
B
| DepthFitters | —epel
'E 7
| WTFiters | = _
g;{ 0.03 E 6
[ Extrapolation ] (73] g 5
T 002 @
m -
[ Edges ] . Z,
[= =
- < 001 =
[ View Comments ] ED S 3
S 0 7
[ Save ] © &2
=
[ Close ] < 001, 1 . Load File
0 i ™
002 . . . . . . =
b 0 100 200 300 400 500 600 700 -4 2 0 2 4
E Ensemble Distance Cross Stream (m)

science for a changing world



Moving-bed Test Auto Selection for Multiple Tests

 Used to determine if there is a moving-bed
» Used to correct for a moving-bed if applicable

* Priority
 Lastloop test which does not have critical errors
e If notvalid loop, all stationary tests that do not have critical errors

e QRev will not use a mix of loop and stationary tests

a USGS

science for a changing world



Moving-Bed QA

e Moving-bed test(s) completed
* Moving-bed test(s) valid (no critical errors)
e |f stationary tests, a moving-bed, no GPS data: are there 3 stationary test?

e Loop test QA

Flow speed < 0.8 fps

% invalid BT > 20%, > 5%

Consecutive invalid BT > 10

Flow direction and compass evaluation

e Stationary test QA
e Duration <300 seconds
e Equilibrium conditions reached
e Invalid BT >50%, > 10%

a USGS

science for a changing world



User Input

[
E User Input 5 X
| SelectData |
- - 7
[ Display Units ] ! User Supplied Settings
[ADCPI Processing] | LeErEal s
[ System Test ] Station Name:
[ Compass ] Station Number:
Temperature ] - -
Magnetic Temperature Temperature Average Average Speed of Sound Speed of |Discharge (ft3/s)
Moving-bed Test Filename Draft {(ftf) | Variation Source Units Temperature| Salinity (ppt) Source Sound (ft/s)
All Transects - - -
User Input 20140514155114r mat 0.21 15.0  Intemal (ADCP) ~ Celsius - 202 0 Intemal (ADCP) -~ 48627 17472
- 20140514155923r. mat 0.1 150  Internal (ADCP} « Celsius - 19.6 0 Internal (ADCP} = 4856.7 117714
BT Filters . . .
GPS Filters

Select Reference

internal (ADCP) ‘ internal (ADCP)

Manual Fahrenheit Manual
Computed
WT Filters
Edges

View Comments

Save

|
|
|
|
|
|
| Depth Fiters
|
|
|
|
|
[ Close

|
l
l
l
Extrapolation ]
l
|
|
l

Entries in the first row apply to all transects.
aUSGS

science for a changing world



Use Input QA

e Draft=0

* Draft consistent for all transects

» Magvar consistent for all transects
* If GPS, magvar=0

e Station name and number provided

a USGS

science for a changing world



BT Filters

[ Select Data ]

[ Display Units ]

[ ADCP / Processing ]

[ System Test ]

Compass ]

Temperature ]

Moving-bed Test |

User Input

BT Filters

GPS Filters

Select Reference

WT Filters

Extrapolation

View Comments

Save

Close

|
|
|
|
|
|
|
[ Depth Filiers
|
|
|
|
|
|

l
l
l
|
Edges ]
|
|
l

< USGS

science for a changing world

+ BT Filter = B
® 8 ea“‘;- q;!_
Bottom Track Filter & Interpolation Settings
#<4 # Invalid # Invalid # Invalid # Invalid # Invalid # Invalid Discharge Discharge Discharge
Filename # Ensembles Beam Total Crig Data <4 Beam Error Vel Vert Vel Other Prev. (ft3/s) Mowe (ft3/s) %% Change
14366000_571_000.PDO 327 0 8 0 0 2 8 0 184.91 1684.91 0.00
14366000_571_001.PDO 211 0 2 0 0 2 1 0 284.78 284.78 0.00 Nav Ref
14366000_571_002.PDO0 265 0 2 0 0 2 0 0 289.36 289.36 0.00 BT
14366000 571 _003.PDO 230 5 6 5 5 1 0 0 284.73 28473 0.00
<
14366000_571_001.PDO .
Filters
Graphics
} } B } } 3 Beam Solutions
(® 3 Beam Solutions () Error Velocity () Vertical Velocity () Other () All
Auto v
| [ | | [ Processed
w 4 oh B End
g | | Raw _
= 3 #* Error Vel Error Velocity
§ ol | 2 Vertical Vel i Auto y
]
g1} 1 E
= = Threshold (+/-) ;| Auto
=z =
0r 7 =] 1
i i i i i =
200 150 100 50 o § Vertical Velocity
Ensembles I5| |
0.8 ; : ' ' T B Auto v
. Processed _
o6t Raw | | Threshold (+/-) - | Auto
E #*  Error Vel
Jis] 0.4 F O Vertical Vel 4
@ - .
o NU ! Other Filter
W i
b o2r 1 Off v
0 , , , , | -60 -50 -40 -30 20 -10 0
200 150 100 50 0 Distance East (ft) oK
Ensembles



BT Filters - 3-Beam Solutions

- "
R, & &
Bottom Track Filter & Interpolation Settings
o Auto #<d #Invalid | #1Invalid | #Invalid | #Invalid | #Invalid | # Invalid Discharge Discharge Discharge
Filename # Ensembles| Beam Total Orig Data | <4 Beam | Error Vel | Vert Vel COther Prev. (ft3/s) Now (ft3/s) | % Change
mich_0_000.FPD0 429 18 14 10 14 0 0 0 11300.72 11299.75 -0.01 -
® Defa u It mich_0_001.PD0 431 28 18 12 18 0 0 0 11621.65 11625.47 0.03 L Nav Ref
mich_0_002.PD0 378 12 9 8 9 0 0 0 11305.19 11295.01 -0.09 BT
mich_0_003.PD0 383 25 23 21 23 0 0 0 11372.73 11366.88 -0.05 -
* Evaluates 3-beam f ,

solutions using
neighboring data if within
50% uses as valid

e Allow - will use 3-beam
solutions

e 4-Beam Only - requires
all 4 beams to have valid
velocity

< USGS

science for a changing world

Graphics

@ 3 Beam Solutions

~) Error Velocity

) Vertical Velocity

=1 Other

o Al

mich_0_000.PD0

.

(%)

MNumber of Beams
- ra

=]

&

+
o]

Processed
End

Raw

Invalid Raw
3-Beam

250

200

Ensembles

+  Invalid Raw

Distance Morth {ft)

Ensembles

100 150 200 250
Distance East (ft)

300

Filters

3 Beam Solutions

Errl

Threshold (+/-) ;| Auto

Vertical Velocity

Auto

Threshold (+/-) :

Other Filter

Off




BT Filters - Error Velocity

4 BT Filter - O

e Auto
e Default

Bottom Track Filter & Interpolation Settings

< USGS

science for a changing world

. #24 # Invalid # Invalid # Invalid # Invalid # Invalid # Invalid Discharge Discharge Discharge »
° Filename # Ensembles Beam Total Orig Data <4 Beam Error Vel Vert Vel Qther Prev. {ft3/s) Now (ft3/s) %% Change !
Use v_a rlance Of error ORS20151006_0_000_15-10-06... 1418 0 0 0 0 0 0 0 -2668.87 -2568.87 -0.00
Velocrty data to ORS20151006_0_001_15-10-06... 1529 1 : 1 1 2 6 0 289.95 289.95 0.00 Nav Ref
H ORS20151006_0_002_15-10-06... 1569 0 140 0 0 1 139 0 4377.56 4377.56 0.00 BT
a_Ut_omatI ca"y set th reShOId ORS20151006_0_003_15-10-06... pi-tyl 1 25 0 0 20 5 0 8189.65 8189.65 0.00
limits for each transect < >
ORS20151006_0_003_15-10-06_151930.PD0 .
Filters
Graphi
. Manual r?p e ) ) ) ) 3 Beam Solutions
. () 3 Beam Solutions (® Error Velocity () Vertical Velocity () Other (Al
* Users enters value that s e | | Y I E—— - fute ’
applied to all transects 0 e | o ene |
£ g2t .0, 800 Raw _
> b *  Errorvel Error Velocity
® Off g 0 700 F O Vertical Vel 1 Auto »
. . % geelys = L | Auto
* No errorvelocity filter 5 02 St Vanual
i w 5 off
applied 5 500 ]
§ Vertical Velocity
Ensembles & 400 1 v
o
25 5. | | uto v
. N Processed i S0
£ 2 Raw Threshold (+/-) : | Auto
= 15+ #  Error Vel | 200 4
- 1.
o O Vertical Vel ,bl \
UQJ_ 1F {/ ﬂ/ J‘M/V %‘ 4"']“"_ 100 1 B Other Filter
! S| I D S I —
. . | 600 -400 200 0 200
1500 1000 500 0 Distance East (ft)

Ensembles

OK



BT Filters - Vertical Velocity

& BT Filter = =

+\- _\' QT? \.\_\_
e Auto ¢
Bottom Track Filter & Interpolation Settings

 Default
#<4 # Invalid # Invalid # Invalid # Invalid # Invalid # Invalid Discharge Discharge Discharge
m

Filename # Ensembles Bea Total Crig Data <4 Beam Errar Vel Vert vel Other Prev. (ft3/s) Now (ft3/s) % Change

o Use Va nance Of ORS20151006_0_000_15-10-06... 1418 0 0 0 0 0 056887 256887 0.00

ORS20151006_0_001_15-10-06... 1529 9 2 6 289.95 289.95 0.00 Nav Ref

0 0
1 1 1 0

Vert|calve|OC|t data ORS20151006_0_002_15-10-06.. 1569 0 140 0 0 1 139 0 4377.56 4377.56 0.00 BT
1 0 0 0

ORS520151006_0_003_15-10-06... ptll 25 20 5 8189.65 8189.65 0.00

to automatically set ( ,
th reshold Ilmlts for ORS520151006_0_003_15-10-06_151930.PD0 S

Graphics

-600 -400 -200 0 200
Distance East (ft)

eaCh tra nSGCt () 3 Beam Solutions () Error Velocity @) Vertical Velocity () Other (O All 3 Beam Solutions
° M I __ 04 T T T T - | Proolessed%' | | | i — -
anua %D.Z‘ BOO [ . Ena:v E Veloci
= #  Error Vel ETUETEL
* User enters value that g oof |0 Ve :
is applied to all !
transects s L | | ) 5o}
1500 1000 500 0 § I Vertical Velocity
° Off e | Ensembles | | § 400 At »
. L] — al rocessed | - ] Auto
* No vertical velocity g = -
fl Iter appl Ied ;g -‘I _ ) \..re:t)ilcal Vel &WWM}M/VMM} '1}'1«’_ 100 b : 8 Other Filter
& 05/ > \, ok %@( | off v
00 0

1500 1000

a USGS
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BT Filters

 Smooth

e LOWESS smooth
filter with
dynamic moving
window applied
to detect and
remove spikes

o Off
e Default
e No spike
detection filter
applied

< USGS

science for a changing world

Other Filters

+« BT Filter = =
+\ _\' S-r? \.E
Bottom Track Filter & Interpolation Settings
#24 # Invalid # Invalid # Invalid # Invalid # Invalid # Invalid Discharge Discharge Discharge
Filename # Enzembles Beam Total Crig Data <4 Beam Error Vel Vert Vel Other Prev. (ft3/s) Mow (ft3/s) % Change
ORS520151006_0_000_15-10-06... 1418 0 6 0 0 0 0 6 -2568.87 -2569.22 0.01
ORS20151006_0_001_15-10-06... 1529 1 15 1 1 2 6 6 289.95 28937 -0.20 Nav Ref
ORS520151006_0_002_15-10-06... 1569 0 149 0 0 1 139 9 4377.56 4379.89 0.05 BT
ORS20151006_0_003_15-10-06... 1581 1 36 0 0 20 5 1 8189.65 818511 -0.06
< »
ORS520151006_0 003 15-10-06_151930.PDO .
- - - Filters
Graphics
B B B . B 3 Beam Solutions
() 3 Beam Solutions ) Error Velocity () Vertical Velocity (@ Other () All
3 Auto v
L0y Processed [
B End
T T T T T T T 800 - Raw
25 Filter Limits g *  Error Vel Error Velocity
datat L O Vertical Vel | |
700 er
Loess Smooth o Other Auto n
2k Raw Data . = |
Error Velocity e Threshold (+/-) - Auto
Vertical Velocity ! =
w15} Flllered Bad Data . zo 500
= F T |,|'I $ © . .
= |l ! , I i o Vertical Velocity
B I|I . & 400 [
Q4 @ ¥ ® Auto v
=% I ! 2
@ ; = Ol ] O 3t
” J i Threshold (+/-): | Auto
0.5 © % R
200
0 b%—ﬂmmww 100 Other Filter
Smoath v
(= L .
1400 1200 1000 800 600 400 200 -600 400 =200 200 Off
Ensembles Foime B {ﬂ)

oK



GPS Filters

Select Data ]

Display Units ]

ADCP / Processing]

System Test ]

Temperature

Moaving-bed Test

|
|
|
|
[ Compass ]
|
|
|

User Input

BT Filters

GPS Filters

Select Reference

WT Filters

Extrapolation

View Comments

Save

l
|
l
|
l
|
[ Depth Filiers ]
| l
| |
[ Edges ]
| |
| |
| l

Close

< USGS
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£

4 GPS Filter
+\ _'\' {ﬂ-? \E
GPS Filter & Interpolation Settings
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/z) Mow (ft3/s) % Change
MissR_Wburg_20160113 0__.. 785 1 0 2 167 0.8 0.0 0 1879157 12 1879157 .12 000 A
MissR_Wburg_20160113_0__.. 564 1 0 2 0.84 1.1 0.3 0 1942595 .45 1942595.45 0.00
MissR_Wburg_20160113 0 ... 7 1 0 2 129 11 02 0 1886910.11 1866910.11 0.00
MissR_Vburg_20160113 0__.. 513 1 0 2 1.10 12 01 0 1908151.64 1908151.64 0.00 o

MissR_Vburg_20160113_0_004.PD0

GPS Characteristics ShipTrack
= B T T T T T T T T T T T
g 500 F 1
it
-2 - _____________________________________________________________________3
=
&
0
£
(] i I I i i —
1 =
600 500 400 300 200 100 ] ;
S L 2 500
(® Diff Quality () Altitude (O HDOP () # Sats g
=
Speed e
. 5 -1000
- =
BT
g L VTG
- 10
o 4500 - GGA ]
@
=3 —= Water Vector
e 5T +  Invald Raw
@
o
= 0 | | | ! ! 2000 b= 1 1 L 1 i
600 500 400 300 200 100 0 0 500 1000 1500 2000 2500
Ensemble East Distance (ft)
GGA VTG BT GGA VTG BT Vectors

|74

Nav Ref
GGA

Filters
Minimum Diff Quality (GGA)

2 - Differential ]

Altitude Change (GGA)

Auto v
Threshold (+/-) :

HDOP

Auto v

Maximum -

Chanae -

Other Filter

Off v

oK



GPS - Minimum Diff Quality (GGA)

e Minimum quality of
GPS GGA data
required

e 1 - Autonomous

e 2 - Differential
e Default

e 4+-RTK
* Does not affect VTG

< USGS

science for a changing world

GPS Filter

GP S Filter & Interpolation Settings

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
ors20151006_0_o00_15-10 . 1415 |EEH EE 221 08 01 37 -2569.22 -2569 22 -0.00
ORS20151006_0_001_15-10... 1529 574 573 2 1.38 0.9 01 7 289.37 289.37 0.00
ors20151006_0_002_ 1510 1569 R IES DEE 1.33 1.0 02 37 4379.89 4379.89 0.00
ors20151006_0_003_15-10. 1581 | EEE E 152 09 01 37 8185.11 8185.11 0.00
£
ORS520151006_0_000_15-10-06_142310.PD0
GPS Characteristics ShipTrack
=3 T T
< Of | =——pT
o ——== \Water Vector
e 3 00 [ | =——VTG
£ GGA
e =200 +  Invalid Raw
-E . #  Differential Quality
1 : ' £ 3001 -
0 500 1000 1500 | o
o £ 400
(® Diff Quality () Altitude (O HDOP (O # Sats ..L_f
0 -500 [
Speed Jg=
3 5 500}
= =
(]
2 700 |
52
8
o 800 [
24
T 900 |
o i i i i
“D 500 1000 1500 200 0 200 400 600
Erssmbis East Distance (ft)
GGA Ware BT GGA VTG BT Vectors

Filters

Minimum Diff Quality (GGA)

2 - Differential v

Threshold (+/-) :

HDOP

Auto v

Maximum :

Chanage :

Other Filter
Off W

OK



GPS Filters - Altitude Change (GGA)

e Auto
e Default
e Setto 3
meters (9.84
ft)
e Manual
e User
specified
o Off

e No Altitude
Filter

< USGS

science for a changing world

4 GPS Filter
+\. _\' {ﬂ-? ‘Q\_
GPS Filter & Interpolation Settings
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) MNow (ft3/s) % Change
ors20151006_0_oo0_15-10 1218 |G G 221 08 01 37 256922 -2569 22 -0.00
ORS20151006_0_001_15-10... 1529 574 &73 2 1.38 0.9 0.1 37 289.37 289 37 0.00
ors201s1006_0_o0z_1s-10... 1569 |G EE EEE 1.33 1.0 0.2 37 4379.89 4379.89 0.00
ors20151006_0_o03_15-10 1581 | G EEE 162 09 01 a7 818511 8185.11 0.00
<
ORS520151006_0_000_15-10-06_142310.PD0
GPS Characteristics ShipTrack
12 . . '
= Of | =BT 1
£ —== Water Vector
B 10 | 100 VTG
= GGA
< 2000 |+ Invalid Raw 1
1 . #  Differential Quality
8 ) ' £ -300 , :
500 1000 1500 | o
o g 400 1
) Diff Quality @ Altitude  (JHDOP () # Sats %
o -500
Speed i
3 5 500 b
= z
(]
£ -700
= 2
8
o -800 1
2
8 900 ]
m i i i i
0
0 500 1000 1500 -200 0 200 400 600
Ersamae East Distance (ft)
GGA VTG BT GGA VTG BT Vectars

- O X
?
Nav Ref
BT

Filters
Minimum Diff Quality (GGA)

2 - Differential v

Altitude Change (GGA)

Auto v

Manual
Off
HDOP

Auto "

Maximum :

Change -

Other Filter

Ooff v

oK



GPS Filters - HDOP

4 GPS Filter

GPS Filter & Interpolation Settings

e Auto

Invalid | Invalid |  Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Discharge Discharge Discharge
° D f It Filename Ensembles | GGA VTG Diff Quality Delta Alt. Max HDOP Delta HDOP # Sat Chg Prev. (ft3/s) Now (ft3/s) % Change
erau ors20151006_0_ooa_1510.. 1413 |EEH EEH G 221 08 01 37 -2569.22 266922 0.00

ORS20151006_0_001_15-10_. 1529 574 573 2 138 0.9 01 ki 289.37 289.37 0.00

e Sets maximum

ors20151006_0_002_15-10. 1569 | EEE EE EE 133 10 02 37 437989 4379.89 0.00
ORS20151006_0_003_15-10.. 1581 152 0.9 0.1 37 818511 8185.11 0.00
0<Zan
o £
Mmaximum ORS20151006_0_000_15-10-06_142310.PDO
Cha nge to 1 GPS Characteristics ShipTrack
* This may filter | | N e—
out data that is a | | = e vece
S * - i
needed 208 6o
-200 +  Invalid Raw
| . #  Differential Quality
¢ Manual 7 500 1000 1500 %_300 '
[&]
e Userselected ODfQuality O Alitude @ HDOP O # Sats g7®
. 0 -500
¢ Maximum R £
HDOP - 2 o)
- g 700
» Changein 5?2 ik H
@ | 1 | +
HDO 1 Ry, -
g | -900 |
o Off .

0 500 1000 1500 -200 0 200 400 600
East Distance (ft)

VTG BT

e No HDOP Filter

Ensemble

VTG BT GGA

GGA [¥] Vectors

HDOP - Horizontal Dilution of Precision: Measure of possible error (GPS
accuracyz)due to the geometry of the satellites visible to the GPS receiver
(lower is better, < 2 preferred)

< USGS

science for a changing world

Nav Ref
BT

Filters
Minimum Diff Quality (GGA)

2 - Differential v

Altitude Change (GGA)

Auto v
Threshold (+/-) :

HDOP

Auto v

Maximum : 2l

Change - 1.0

Other Filter

Off v

OK



GPS Filters - Other

e Smooth

e LOWESS
smooth filter
with dynamic
moving window
applied to
detect and
remove spikes

o Off
e Default
e No spike
detection filter
applied

< USGS

science for a changing world

GPS Filter

GPS Filter & Interpolation Settings

Invalid | Invalid Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Discharge Discharge Discharge
Filename Ensembles | GGA VTG Diff Quality Delta Alt. Max HDOP Delta HDOP #5Sat Chg Prev. (ft3/s) Mow (ft3/s) %% Change
ors20151006_0_o00_15-10... 1415 |EEH EEE R 221 0.8 01 37 2569.22 -2569.22 -0.00
ORS20151006_0_001_15-10.. 1529 574 573 2 138 0.9 01 37 289.37 28937 0.00
ors20151006_0_oo2_15-10.. 1569 |EEE HNEE EE 133 1.0 02 37 437989 4379 89 0.00
ors20151006_0_003_15-10.. 1531 [EEH EEE DEE 152 09 01 37 8185.11 8185.11 0.00
£
ORS20151006_0_000_15-10-06_142310.PD0
GPS Characteristics ShipTrack
0.9 T T T T T
0 | —BT 1
o —== Water Vector
g oeE_______________________________________3 E 3 -100 1 VTG
o5 GGA
=200 +  Invalid Raw 1
#  Differential Quality
0.7 ; = 300+ . ]
0 500 1000 1500 E‘"
I 2 400 1
) Diff Quality () Altitude @ HDOP (O # Sats %
0 -500
Speed =
g 5 500} 1
= Z
73]
2 700 |
o 2
8
] -800 T 1
21
| -900 f 1
m i i i i
L 0 500 1000 1500 -200 0 200 400 600
ErSSmbEE East Distance (ft)
GGA VTG BT GGA VTG BT Vectors

- O x
?
Nav Ref
BT

Filters

Minimum Diff Quality (GGA)

2 - Differential v

Altitude Change (GGA)

Auto v
Threshold (+/-) :

HDOP

Auto v
Maximum : <

Change - 1.0

Other Filter

Off W

Smooth

oK



Select Reference

[ Select Data ]

[ Display Units ]

[ ADCP / Processing ]

[ System Test ]

[ Compass ]

Temperature ]

Moving-bed Test |

User Input ]

BT Fiters |

GPS Filters

Select Reference

Depth Filiers

Extrapolation

Edges

Save

|
|
|
|
|
|
|
| WTFiters |
| |
| l
[ View Comments ]
| |
| l

Close

< USGS

science for a changing world

Select Reference

Navigation Reference Selection

%8O8

Filename # Ensembles #Ref

BT

1 |20160115143543r mat 149 149

2 |20160115143828r mat 151 149

I 20160115144115r mat 158 158

4 |20160115144408r mat 165 165

<

#Ref #Ref
GGA VTG
0 0
0 0
0 0
0 0

#Ref Discharge
INT Prev. (ft3/s)
0 170.71
2 175.39
0 173.82
0 170.01

Discharge
MNow (ft3/s)
170.71
175.39
173.82
170.01

Discharge

% Change
0.00
0.00
0.00
0.00

20160115144115r.mat
ShipTrack

Reference Used (INT=Interpolated, INV=Invalid)
VTG T T T T T T T

GGA b

BT

INT [ 7

Navigation Source

INV | | I I | I I
1] 20 40 60 B0 100 120 140 160

Ensembles

=y

Speed

0.5

Speed (ft/s)

0 20 40 60 80 100 120 140 160
Ensemble
BT [+ GGA M VTG

North Distance (ft)

=40

60

—= Water Vector
End

¥ BT ] GGA

20 30
East Distance (ft)

VTG

Vectors

Selected Reference
® BT
O GGA
OVIG

Composite Tracks

D 0n
® Off

oK



Depths

Depth Filter

| SelectData |
[ Display Units ] Depth Filter & Interpolation Settings
[ADCPJ’ Processing] _ #Invalid | # Invalid | # Invalid | # Invalid | # Invalid | # Invalid Discharge Discharge Discharge
Filename # Ensembles| Beam 1 | Beam 2 | Beam 3 | Beam 4 | Vert Beam | External Prev. (ft3/s) MNow (ft3/s) % Change
[ System Test ] 20140514155114r mat 472 1 0 1 2 27 1189.99 1189.99 0.00
20140514155923r mat 432 17 13 20 6 57 1192.25 1192 .25 0.00
[ Compass ]
[ Temperature ] « | 0
20140514155114r.mat
[ Moving-bed Test ] Individual beams
[ User Input ] Beam 1 Depth Reference :
- P ' Comp 4-Beam Pref._. =
[ BT Filters ] Beam 2 ,
Beam 3
| GPsFiters | @ Beam s
. BT Beam Averaging
¥| Vertical
[ Select Reference — Fed DV
Depth Sounder
 Depth Filters
‘ WT Filters Length (ft) Filter
[ Extrapolation ] Smooth
[ Edges ] [[]4 Beam Avg
. Vertical
[ View Comments ] -
Depth Sounder
[ Save ] Final
[ Close ]

|
100

ZUSGS

science for a changing world




Depth Reference Options

e Comp 4-Beam Preferred Depth Reference

* Default Comp 4-Beam Pref .. v
» Uses 4-beam average when available, if
not uses depth sources

4-Beam Avg

Comp 4-Beam Preferred
e 4-Beam Avg v P | d
« Will only use the average of the 4-beam j Teresl
bottom track depths Comp Vertical Preferred
. LIV W
* Vertical

 Will only use vertical beam depths

e Comp Vertical Preferred

e Uses vertical beam when available, if not
uses other depth sources

< USGS

science for a changing world



Bottom Track Depth Averaging Options

* IDW - Inverse Depth weighted

BT Beam Averaging
Average - default

* Simple - Simple average of beam IDWV v

depths
Simple

< USGS

science for a changing world



Depth Options to Filter out spikes

* Smooth: uses a LOWESS smooth Filter
filter f TR
e Default oF

e Can have issues with large gaps

* TRDI - Filter out a beam depth in an
ensemble if itis > 1.75 time other
beam depth

o Off - No filtering of depth data

Smooth

< USGS

science for a changing world



WT Filters

Select Reference

Select Data |
Display Units ]
ADCP / Processing ]
System Test ]
Compass ]
Temperature ]
Moving-bed Test |
User Input ]

l

GPS Fiters |

l

Depth Filiers

WT Filters

Extrapolation

Edges

Save

Close

[
[
|
|
|
|
|
|
| BTFiters
|
|
|
|
|
|
|
|
|

|
View Comments ]
|
|

< USGS

science for a changing world

Ensembles

-60

Distance East (ft)

40

. WT Filter - B
+\ :_:\' é\ﬂ-? E
Water Track Filter & Interpolation Settings
r
# % Invald | % Invalid | % Invalid | % Invalid | % Invald | 9 Invalid | % Invalid Discharge Discharge Discharge
Filename Depth Cells | % 3 Beams Total Orig 3 Beam Error Vel Vert Vel Other SNR Prev. (ft3/s) Mow (ft3/s) % Change
2016011514354 3r. mat 3008 0.0 1.8 1.8 0.0 0.0 0.0 0.0 0.0 170.71 170.7 0.00
20160115143828r. mat 3079 0.0 1.9 1.8 0.0 0.1 0.1 0.0 0.0 175.39 17539 0.00 Na‘é_?ef
20160115144115r. mat 3197 0.0 20 1.9 0.0 0.0 0.1 0.0 0.0 173.82 173.82 0.00
20160115144408r mat 3441 0.0 1.5 1.4 0.0 0.0 0.0 0.0 0.0 170.01 170.01 0.00
< >
20160115143828r.mat Filters
Graphics =
Filtered Water Speed (ft/s) _ cluded Distance
0 T T ()3 Beam Solutions () Al Time Series Below Xducer | (.52
= ) () Vertical Velocity () Other
=1 i ' | | 1 + | s O Error Velocit - 3 Beam Solutions
=3 5 ‘ THL : 1 | i |a . ¥ (® Contour showing invalid Auto 9
a2 b o i ) SNR Range
Error Velocity
0 50 100 150 - Auto v
60 Processed ]
sembles
0 0.2 0.4 'D:'E 0.8 1 . B End Threshald (+/-) ;| Auto
1 | . ) '
Raw . Vertical Velocity
£ 40 *®  Invalid Raw [} )
0 Processed Water Speed (ft/s) = % %  ErrorVel gg} Auto v
05 A il el 4 Threshald (+/-) - | Auto
] =
[&]
= § % SNR Filter
- ]
= .
= o 10 Auto W
[
[}
]
-10

oK



WT Filter - Excluded Distance

4 WT Filter =
. % @
e Will exclude any data | on Sett
Water Track Filter & Interpolation Settings
0 . # % Invalid | %eInvalid | % Invalid | % Invalid | % Invalid | % Invalid | % Invalid Discharge Discharge Discharge
Fiename Depth Cells | #<4Beams Total Orig <4Beams | Error Vel | Vert Vel Other SMR. Prev. (ft3/s) Now (ft3/s) %% Change
Own 0 IS IS a n ce 20130905114330.mat 7092 0.0 2.0 1.8 0.0 0.2 0.0 0.0 917.02 917.02 0.00
20130905115028.mat 6191 0.0 23 22 0.0 0.1 0.0 0.0 929.25 929.25 0.00 Na\é$ef
O
elow the z
< >
20130905115028.mat Filters
Graphics T
xcluded Distance
Filtered Water Speed (fi's — .
® FO r M 9 d efa u ItS to n 5 2 ft 0 T T T 2 [. ) () 3 Beam Solutions () All Time Series Below Xducer
. | ] () Vertical Velocity () Other
e 2 'u-l:"‘“‘l - 3 Beam Solutions
0 Screen out water £
a ) Auto
8 () SMR Range
Egm ] % Error Velocity
velocities possibly o w wm w e W w0
Ensembles Processed
1] 0.5 k= 2 s 20 End g Threshold (+/-) -
i T = Water Vel
altecled oy riow of [
= * Invalid Raw |
. = #  Error Vel ’ Auto
T 20 O Verlical Vel 1
IS u r a n ce = > Excluded | Threshold (+/-) :
@
o 40 4
I5 SNR Filter
o]
(= ] Auto
-80 1
L -100 1
350 300 250 200 150 100 50 0 -100 -50 0
oK
Ensembles

< USGS
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Distance East (ft)

] X
?
0.52
W
v
Auto
v
Auto
v



WT Filters - 3-Beam Solutions

e Auto
e Default

e Evaluates 3-
beam solutions
using neighboring
data

e Allow - will use 3-
beam solutions

e 4-Beam Only -
requires all 4
beams to have
valid velocity

< USGS

science for a changing world

Ensembles

Distance East (ft)

WT Filter -0
+\ _\' STFI \E
Water Track Filter & Interpolation Settings
# % Invalid | % Invalid | % Invalid | % Invalid | % Invalid | % Invalid | % Invalid Discharge Discharge Discharge
Filename Depth Cells | #<4Beams Total Crig <4Beams | Error Vel | Vert Vel Other SNR. Prev. (ft3/s) Mow (ft3/s) % Change
20130905114330 mat 7092 0.0 20 18 0.0 0.2 0.0 0.0 0.0 917.02 917.02 0.00
20130905115028 mat 6191 0.0 23 22 0.0 01 0.0 0.0 0.0 929 25 929 25 0.00 Na\é_ll_hf
Ol
Ol
< >
20130905115028.mat Filters
Graphics )
Excluded Distance
E 4 T T T T T T T (®) 3 Beam Solutions () All Time Series Below Xducer 0.52
] ) Vertical Velocity () Other
E . B 3 Beam Solutions
=N B () Error Velocity () Contour showing invalid Auto -
2 ) SNR Range
=
= | | | | | | | Allow
350 300 250 200 150 100 50 0 40 4-Beam Only
Ensembles Processed
1 15 2 2.5 20 B End Threshold (+/-) ;| Auto
| ' ~ T
0 Raw . Vertical Velocity
= *  Invalid Raw |8
0 . . IF’rocessed ‘:Nater Speedl (ft/s) . . E *  Ermor Vel Auto o
T 20 O Vertical Vel
pd b Excluded Threshold (+/-): | Auto
O.J ) e % .'l“l —
b gL ¥
40 \ %
IS SNR Filter
E‘n 50 Auto v
-80
-100
200 -100 =50 1]
oK



WT Filters - Vertical Velocity

e Auto ‘

WT Filter = B
+\- _\- ST? \"'-\-\.
i Defa u It Water Track Filter & Interpolation Settings
» Use variance of vertical Fiename e e | e e e e e e e | =
: 20130905114330. mat 7092 00 20 18 0.0 0.2 0.0 0.0 0.0 917.02 917.02 0.00
veIPCItygatﬂ to t 6191 00 23 22 0.0 0.1 0.0 0.0 0.0 929.25 929.25 0.00 Na‘éEEf
automatically se O
- ] D
threshold limits for each . i
transect - 20130905115028.mat Filters
raphics )
Excluded Distance
o M a n u al g e © 3 Beam Solutions () Al Time Series Below Xducer | (.52
=l (®) Vertical Velocity (") Other )
[ J User enters Value that IS g O Error Velocity () Contour showing invalid 325?;” Solutions :
applied to all transects 3 © SNR Range _
5 05 : ; ' L s L@ Error Velocity
° Off =7 380 300 250 Ezuu i 150 100 50 0 &0 o Auto v
nsemoles .
15 20 B End Threshold (+/-} :| Auto
* No vertical velocity filter " el oot v
a p pl ied . Processed Water Speed (ft/s) g i ;2 E::E{\]f:m Auto : v
T T T T T T .
| ] . % 20 E E::IUC:L: Threshold (+/-): | Auto
* Forwater track, these are =,
] Egm ] i L ) g Hner
the vertical velocities in P 12 ., .
each depth cell
-80
3‘50 3EIID ZISD ZEIID 1 SID 1 EIID SID 0 1 -100 -50 0
Ensembles oK
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WT Filters - SNR Filter

 Currently can only be
applied to SonTek Data

 Looks for differences
between beam SNR in
an attempt to filter out
data that might be
affected by air/bubbles
in front of transducers

e Defaults on Auto with no

Manual setting (SonTek
Only)

< USGS

science for a changing world

Distance East (ft)

WT Filter - B
+\ h w \"'ﬁ-\.
Water Track Filter & Interpolation Settings
# % Invalid | % Invalid | % Invald | % Invalid | % Invalid | % Invalid | % Invalid Discharge Discharge Discharge
Filename: Depth Cels | #<4Beams Total Orig <4Beams | Error Vel | Vert Vel Other SMR. Prev. (ft3/s) Now (ft3/s) % Change
7092 0.0 20 1.8 0.0 0.2 0.0 0.0 0.0 917.02 917.02 0.00
20130905115028.mat 6191 0.0 23 22 0.0 0.1 0.0 0.0 0.0 929.25 929.25 0.00 Na‘é_?Ef
O
O
< >
20130905114330.mat Filters
Graphics .
Excluded Distance
[ T T T T T T (0 3 Beam Solutions () All Time Series Below Xducer | (.52
- () Vertical Velocity ) Dther
k=] . 3 Beam Solutions
o () Error Velocity () Contour showing invalid
= Auto v
%] (® SNR Range
Error Velocity
Auto v
Ensembles 100 Processed =
] 0.5 1 1.5 2 25 B End Threshold (+/-) - Auto
[ = \Water Vel
80 ) )
Raw Vertical Velocity
= Invalid Raw |y wlh B el
Z 60 Errar Vel [N "{\}"\‘y\l\!\'“'\"’ _ Auto W
E Vertical Vel [ RN L
Z 40 Excluded Threshold (+/-): | Auto
Q o
8 20 N SNR Filter
17
o Auto
0
=20
-40
0 50 100 150 200 2560 300 350 400 0 50 100
oK
Ensembles

=

2



WT Filters -

Graphics

“All Time Series” Graph

>0 % x

Interpolated
Water Speed
Invalid Raw
Error Vel
Vertical Vel
Excluded

Water Speed (ft/s)

< USGS
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150

200

250

Ensembles

300

450

Distance MNorth (ft)

100 1

80 [

60t

("1 3 Beam Solutions
() Vertical Velocity
() Error Velocity

() 8MR Range

@® All Time Series

() Other

() Contour showing invalid

Processed
B End

= Water Vel
Raw
Invalid Raw
Error Vel
Vertical Vel
Excluded

A

7O % x

0 50
Distance East (ft)

100



WT Filters - “Other” Graph

2.5

0.5

< USGS
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Raw Data

50

100

150

200 250
Ensembles

300

350

400

450

Distance Morth (ft)

100 |

BO [

60

40 1

{1 3 Beam Solutions 1 All Time Series

() Vertical Velocity () Other

() Error Velocity

() SNR Range
Processed
B End
—= Water Vel
Faw
* o Invalid Raw i b
#  Error Vel i":'\ilu.'.lll:,l]-,ll,', v
O  Vertical Vel [y "
> Excl [
Ry

0 50 100
Distance East (ft)

() Contour showing invalid




WT Filters - “Contour Showing Invalid” Graph

(1 All Time Series

¢ Defa u It Vi ew Wh en o T T F'"temd w-ater Sp-eel:! (fris) T T () 3 Beam Solutions
| 1 d'lb“uw— () Vertical Velocity ) Other

entering WT Filters ki, HM' -
dia|0g n ' ! Bl ' () SNR Range

350 300 250 200 150 100 50 0 40
* Top graph shows r == T

ur showing invalid

contour with white ' | e
space for invalid e £ x| 2 5;:1; A
data : el

e Bottom graph is

contour including o A |
interpolated D m D DB w9 (S “
velocities

-80

< USGS
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QRev Checks: BT, GPS, Depths, WT

 Percent of ensembles with invalid (5%)

 Percent of discharge interpolated for consecutive
ensembles (3%, 5%)

 Overall percent of discharge interpolated (25%)

GS



Extrapolation

4 Extrapolation - DR
[ Select Data ] ®, & & @
[ Display Units ]
4
[ADCP ! P[OEESSID‘Q] Data Profile Fit Previous Extrapolation Settings
System Test ] ; . :
[ _ z | MNopm. ! 2016015143543 mat - Top:  Power
20160115143828r. mat Bottom: =
[ Compass ] it ' B 0.y 1 20160115144115r mat om e
Nal 0 20160115144408r. mat Exponent: 0.2196
| Temperatwe | Nan 0 os| .
MaM 0 E
[ Moving-bed Test ] :a: g Eo7p 1 Discharge Sensitivity
a ] .
[ User Input ] 0. 6675 81 i | ] hd Top Bottom Exponent | % Difference
0.6208 373 g iz Power Power 01667 Reference
[ BT Filters ] - @ Fit | Automatic v Power Power 0.2196 0.92
0.5725 815 Sgsl v
. 0.5249 1006 = Constant Mo Slip 0.1667 -2.06
[ GPS Filters ] H Ton Power Constant Mo Slip 0.1667 -2.06
0.4752 1043 S a4t ] ]
0.4247 1025 ki 3-Paint No Slip 0.1667 0.15
[ Select Reference ] o Bottom |Power 3-Point No Slip 0.1667 0.15
0.3748 1031 Zoaft i
[ Depth Filters ] L 22 z Exponent | 02195
0.2751 1015 0.2 | ]
| WTFitters 0.2254 997
01771 798 01t i
[ Extrapolation 0.1400 189
Makl n_“ 0 - . - . -
‘ Edges 0 02 04 06 08 1 12 14
Change Threshold MNermalized Unit Q
[ View Comments ] Depth Cell Transects Measurement
Subsection Data [] Medians Medians
[ Save ] [ ] Surface Cells [CIFit [] Fit
Discharge v
[ Close ] Start edge: Left  Right

ZUSGS -

science for a changing world



Edges

| SelectData | - e s
[ Display Units ] CRIORF LTS
[ADCPI Processing] Edge Settings
L
[ System Test ] Edges
[ Compass ]
Left Left _ Right Right
[ Temperature ] ] Start Left Left Distance | Left Left Discharge Right Right Distance | Right | Right Discharge
e == Type Coef (f) | =Ens | *vaid (ft3/s) Type Coef () | =Ens | #vaid (f3/s)
[ Moving-bed Test ] 1 All Tra « V] ] A
2 |20160115143543r. mat Right ~ Trangular v 03535 5.0 8 8 1.62 Triangular v 0.3535 70 1 " 1.66
[ User Input ] &3 20160 43828r. ma Left ~ Triangular » 0.3535 50 10 10 1.85 Triangular  » 0.3535 7.0 5 5 237
= 4 (20160115144115r mat Right « Triangular w 03535 50 4 4 1.81 Triangular v [.3535 70 & 6 1.87
[ BT Filters ] 5 |20160115144408r mat Lek + Triangular ~ 03535 50 6 6 133 Triangular ~ 03535 70 4 4 242 v
| GPsFiters | 20160115143828r mat
[ Select Reference ] ~ElETE Hight Exlgye
0 0.2 0.4 0.6 08
__ Depin Fiters | | s H—U:M-
WT Filters
[ ] J Water Speed (ft/s) = 0.1 J Water Speed (ft/s) = 0
| Extrapolation { J = € o0
0.5 = T
-0.04
|[ Edges =) —— 2 0 = 0.5 S
: g ! L — B 3 £ 1 Q -0.06
‘ View Comments =5 —_ & a 8 008
o 15 . — - i 0.1 8 T
[ Save ] 5 o 15 — O g4
— e
[ ] 02 2 0.12
Close 10 8 6 4 2 03 02z 01 0 152 150 148 146 0 0.05 0.1 oK
Ensemble Distance East (ft) Ensemble Distance East (ft)

< USGS
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QRev Edges Check

4 Edges
[ [ £, 4 {mg" Y
e Sign of edge discharge -
Edge Settings
- t t Edges
Left Left _ Right Right
) Start Left Left Distance | Left Left Discharge Right Right Distance | Right | Right Discharge
5 e Edge Type Coef () | #Ens | #Valid (ft3fs) Type Coef () | #Ens | #vald (ft3fs)
e Consistent edge type for : : :
2 [07032000_625_000_16-01-07_.. Left v Triangular v 0.3535 00 10 10 [EESEM Tiangular v 0.3535 oo 10 10 [EEEN
3 |07032000_625_001_16-01-07_... Left + Triangular v 0.3534 950 10 10 1314.06  Triangular v 0.3535 40... 10 10 -1578.81
eaCh ed e 4 |07032000_625_002_16-01-07_.. Right v Triangular + 0.3535 950 10 10 226251  Triangular » 0.3535 40.. 10 10 115474
5 107032000 625 003 16-01-07  1ef  « Tranaular . 0 3534 950 10 10 4124 f1  Trianoular . 0 3535 [ 10 10 1anan a7

07032000_625_000_16-01-07_103919.PDO

 Edge discharge > 5% O e T o -

2
e Edge discharge =0 e - o (——NalerSpend 9 g
— = =
£ = £ 10
= = =
ol = - t @ 5
o = o
@ a 20 @
= [} -
e Q | B 0
[=] - [=]
-5
-10
2 4 6 8 10 -10 -5 0 196 198 200 202 204 206 208 0 5 10 15 20
Ensemble Distance East (ft) Ensemble Distance East (ft)
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Measurement Quality Assessment - Main Window

* Tables to assist in rating in quality and
uncertainty of measurement

e COV % of: total discharge, width, area
* % discharge in: left/right edge, invalid
cells, invalid ensembles
e Automatic and any User estimated
uncertainty of various aspects of the
measurement.
» User can enter estimates in right column

 Last row = overall estimated uncertainty of
measurement

a USGS

science for a changing world

Measurement Quality Assessment

COV % % Q)
(- 148  |Left/Right Edge: 096/ 1.21
Width: 0.93 Invalid Cells: 0.11
Area: 0.75 Invalid Ens: 0.24
Parameter Automatic User

Random Uncertainty 2.4

Invalid Data Uncertainty 0.1

Edge Q Uncertainty 0.6
Extrapolation Uncertainty 1.3
Moving-Bed Test Uncertainty 1.0
Systematic Uncertainty 1.5

Estimated 95% Uncertainty 4.2 4.2



QRev Measurement Quality Assessment Summed Up

e Random - uses the Q COV and # transects Measurement Quality Assessment
* Invalid - 20% of the sum % discharge for invalid cells COV % % O
and ensembles FO 537  |LefRight Edge: 014/ 0.07
» Edge - 30% of total discharge in edges Width: 267  |nvalid Calls: 014
e Extrapolation - % difference in Q from selected extrap to : : !
other extrap methods and average of best 4 options Area: 230 invalid Ens: 42.57
° Moving-Bed _ Farameter Automatic Liser
 Bottom track not reference = 0% 8.5
* bottom track used Invalid Data Uncertainty 8.5
e valid moving bed test with no moving bed = 1%. i
* moving bed present and correction applied = 1.5%. Edge Q UﬂEEI‘tEIﬂ’[‘_-,-f 0.1
* moving bed test warnings, invalid, or not done = 3% E:s:trapnlatinn Ur'II:EI'tEirI'[‘_-,-f 05
 Systematic - 1.5% (for biases in ADCPs and beam Maoving-Bed Test Uncertainty 1.5
IS EIEny o _ Systematic Uncertainty 15
. Hﬁggft(;lil:‘rggsforadjustlngAutomatlc computed Estimated 95% Uncertainty 12 & 12 &

< USGS
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User Rating - Main Window

* Provides dropdown menu for user to
rate the measurement

e Consider

e Measurement Quality Assessment
uncertainty value

 Quality of stage measurement

 Any other factors that might affect
overall quality of measurement

< USGS

science for a changing world

User Rating

strea mbed

.llI

0.8

Mot Rated

by

Profile Extrap{ Excellent (< 2%)

Good (2 - 5%)

Fair (5 - §%)

FPoor (= 8%)

Eehcmd|

/




Save

‘ Select Data ‘

‘ Display Units ‘

‘ ADCP / Processing ‘

‘ System Test ‘

‘ Compass

Temperature

Moaving-bed Test

User Input

BT Filters

GPS Filters

Select Reference

WT Filters

Extrapolation

Edges

View Comments

Save

|
|
|
|
|
|
‘ Depth Filiers
|
|
|
|

Close ‘

a USGS
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e Opens Save Dialog box for saving QRev
Matlab file (*_QRev.mat) and QRev xml

file (*_QRev.xml)

e |f data are later reviewed or reprocessed
the * _QRev.mat file should be loaded in

QRev

e The *_QRev.xml summatryfile is for
loading into SVMobile

e Defaults to folder where data was loaded

* The default QRev naming format which is
YYYYMMDDHHMMSS _QRev.mat where
date and time is current date and time

SELECT FILENAME ANMD LOCATION FOR MATLAB FILE

+ <« Data » 05465500 v O
Organize = Mew folder
# \
[ Favorites Mame
B Desktop Mo iterns match your search.,
4 Downloads
v £

L I o SR
File name: |

Save as type: | MAT-files (*.mat)

« ' Hide Folders Save

Cancel



- o

Close [ /]
ight Edge: 0.01/ 0.05 2
| SelectData | I Cells- 043
‘ Display Units ‘
nocepocessna| @ EXjtS QRev  Pressing the X button on the QRev main
‘ System Test ‘

window also exits QRev

__cmsss | ® Any changes made that have not saved
‘ Temperature ‘ Wi" be Iost

‘ Moaving-bed Test ‘

weren | o [fyou have imported a new

BT Filters ‘ 4 Close Request Function =

weree | MEasurement from WinRiver Il or
Select Reference ‘ RS Live a nd n0t Saved Q ReV Wi I I prom pt @ New WinRiver2 or RiverSurveyor Live data have not been saved by QRev.

Depth Filiers ‘

|
|
|
|
|
| WTFilters
|
|
|
|
|

‘ . NO prompt while closing if Close Save & Close Cancel
Exrapolation | * Ifyou have already saved an imported Qm
_Edge | in QRev - even if changes made after save
s * Ifyou open a QRev file - even if changes
e— made without save
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Workflow

e Collect data in field using manufacturer software
e WinRiver I
 RiverSurveyor Live
e Use USGS procedures as before

* Postprocess data in field using QRev

. :__-'_(I)r current versions of RSL you will need to reprocess the data in RSL to create the Matlab
iles.

* Once data are loaded into QRev the manufactures software should not longer be used for
processing.

e Load data into SV Mobile
e * (QRev.xml

 Office checking and review must be done in QRev using saved QRev file
e * (QRev.mat

a USGS

science for a changing world



= SVMobile = B

SensorsQE

Loadlng ACOUSth Data DISCHARGE MEASUREMENT
IMPORT CHANNEL NEW CHANNEL
Name QmMethod Qm
e Channel is “staged”; has e
documentation & notes, but no —
discharge. GH: Total Q: 0
e Import is used to load acoustic e N ol
measurement data from file Rating #:
e Summarize is used to manually enter CANCEL DONE
flow info. Generally not used.
File Type

This file has been identified as a QRev output file. Would you like to continue
loading this file?

a USGS
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Check/Edit Acoustic Info/Notes

= SVMobile
SensorsQE

ACOUSTIC INFORMATION

<

Instrument Time Synchronized? YES

Time of Synchronization: 15:01:00

L4

Instrument Tested? YES
Compass Cal/Eval? YES
GPS Unit Used: None

€

Boat/Motor Used: OceanScience|

Moving Bed Present? YES

<

Temperature/Salinity Readings

Acoustic Channel Notes

CANCEL

a USGS

science for a changing world

Y

DONE

= SVMoabile - O
SensorsQE
*Title: QRev - FileSave 02/29/2016 13:56:4 . oo
*Comment:

20160229135644_QRev by dmueller Q=22519.17
ft3/s

Title Note
QRev - FileSave ... 20160229135644_QRev by dmueller Q=22519.1...

Characters Left: 1815 DONE

Notes added to SVMobile from the notes
made within WinRiver Il, RiverSurveyor or
QRev



Not currently reviewable in QRev

* Heading

* Pitch

* Roll

 Correlations

* Intensities

e SonTek: change in magnetic field
e Subsectioning

If these need to be reviewed, use the manufacture
software to review these characteristics but continue to
process the data in QRev.

a USGS
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?2????? Questions ???7?7?7?7
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._| QRev - 2.80 C\dsm\dsm _downloads\0211139110_131' 5

SelectData |

Measurement Details (Units: English)

l Display Units ]

l ADCP / Processing ]

Compass

Temperature

Moving-bed Test

User Input

BT Filters

| GPSFiters

l Select Reference ]
Depth Filters ‘
WT Filters ‘
Extrapolation ‘

Edges ‘

l View Comments ]

[ s ]

| Close |

Measurement Quality Assessment

7
(2]

PARAMETERS |MEASUREMEMT 60316102847 r| 60316103... | 60316103... | 603161(
DISCHARGE &
Use
Total Q (ft3/s) 168.420 808.451 740.996 760.008 T775.603
Top Q (ft3/s) 180.345 188.383 173.576 178.056 18245
Middle Q (ft3/s) 487.750 514.621 469.337 485.317 4937
Bottom Q (ft3/s) 94.206 98.997 90.863 90.716 95.05_
Left Q (ft3/s) 3.451 4.581 4.709 321 1.7¢
Right Q (ft3/s) 2.669 1.870 2512 2708 3.1z
TIME
Duration (s) 1279.0 207.0 234.0 185.0 215
Start Time (03/16/2016) 10:26:49 10:28:49 R 10:3241L 10:37:00 R 10:40:2
End Time (03/16/2016) 10:52:54 10:32:16 10:36:35  10:40:05  10:43:%
REFERENCE
MNavigation Ref BT BT BT BT
Composite Tracks Off Off Off Off
Depth Ref BT BT BT BT
MOVING-BED
Maoving-bed No
Correction No .
[ [

Messages

SYSTEM TEST: Mo system test;

Temperature: No independent temperature reading:

User Input: Station name not entered;

User Input: Station number not entered;

bt-All: The percentage of invalid ensembles in a transect exceeds 5%;

gga-All: The percentage of invalid ensembles in a transect exceeds 5%;

GGA-AIll: Interpolated discharge for consecutive invalid ensembles exceeds 5%:
GGA-AIl: Interpolated discharge for invalid ensembles in a transect exceeds 25%;
gga-Original: The percentage of invalid ensembles in a transect exceeds 5%:
gga-DGPS: The percemage of |n'«'aI|d ensembles in a transect exceeds 5%,

Adaia.. - (] L 3 i L ale 0

m

cove | | ®q
Q: 3.03 |Left/Right Edge: 045/ 0.35
Width: 0.84  |Invalid Cells: 0.06
Area: 1.00  |Invalid Ens: 307
_ Parameter Automatjc  User
Random Uncertainty 32
Invalid Data Uncertainty 0.8
Edge Q Uncertainty 02
Extrapolation Uncertainty 0.9
Maoving-Bed Test Uncertainty 1.0
Systematic Uncertainty 15
Estimated 95% Uncertainty 47 47
User Rating
Mot Rated -
Profile Extrapolation
1
% Auto
E 0.8 Selected
in
E
£ 06
3
c
o
® 0.4
[}
T
M
‘m 0.2
E
=]
=
0
0 0.5 1 15
Normalized Unit Q




	QRev - �Processing Software For Moving-Boat ADCP Streamflow Measurements
	Overview
	QRev Goals
	QRev Processing Approach
	Workflow
	QRev Main Window
	Color coded buttons
	Buttons on Main Window
	Red and yellow buttons have associated messages
	Measurement Details
	Quick Review of Extrapolation
	Measurement Quality Assessment
	Common - Comment
	View Comments
	Common - Help
	Common Features in QRev Windows	 
	Select Data
	QRev Processing
	Display Units
	ADCP / Processing
	System Test
	Compass
	Temperature
	Moving-bed Test (Loop Test)
	Moving-bed Test (Stationary Test)
	Moving-bed Test Auto Selection for Multiple Tests
	Moving-Bed QA
	User Input
	Use Input QA
	BT Filters
	BT Filters – 3-Beam Solutions
	BT Filters - Error Velocity
	BT Filters – Vertical Velocity
	BT Filters – Other Filters
	GPS Filters
	GPS - Minimum Diff Quality (GGA)
	GPS Filters – Altitude Change (GGA)
	GPS Filters - HDOP
	GPS Filters - Other
	Select Reference
	Depths
	Depth Reference Options
	Bottom Track Depth Averaging Options
	Depth Options to Filter out spikes
	WT Filters
	WT Filter – Excluded Distance
	WT Filters – 3-Beam Solutions
	WT Filters – Vertical Velocity
	WT Filters – SNR Filter
	WT Filters – “All Time Series” Graph
	WT Filters – “Other” Graph
	WT Filters – “Contour Showing Invalid” Graph
	QRev Checks: BT, GPS, Depths, WT
	Extrapolation
	Edges
	QRev Edges Check
	Measurement Quality Assessment – Main Window
	QRev Measurement Quality Assessment Summed Up
	User Rating – Main Window
	Save
	Close
	Workflow
	Loading Acoustic Data
	Check/Edit Acoustic Info/Notes
	Not currently reviewable in QRev
	?????? Questions ???????

