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Housekeeping, Misc

Synoptic Samples Entry: status update

New Web Data Viewer released!
http://data.iutahepscor.org/tsa

Pictures needed for each site for individual
site pages:
http://data.iutahepscor.org/mdf/river_info/iUTAH_Provo_OD/PR_BJ_AA/
Automated Alerts: what additional alerts are

needed?

QAQC Document Update: timeframe, what to
include?



ODM Tools Python: Desigh Goals

Muti-platform support (Windows, Linux, Mac)

Multi-database support (Microsoft SQL Server
and MySQL)

Implement a scripting interface to save the
provenance of data edits in QC process

Modernize the Graphical User Interface (GUI)
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Getting Started

* Documentation:
https://github.com/UCHIC/ODMToolsPython/wiki/ODMTools-Python-Documentation

 Download and install application
https://github.com/UCHIC/ODMToolsPython/releases

e Connect to database

— Connection information saved so that connection will persist when
the program is re-opened.

— New connection can be made using ‘File’ tab.

— Note: User credentials saved to file and visible in program- take care!

Database Configuration @

Connec tion Type:  Microso ft SQL Server v

iUTAHdbs.uwrl.usu.edu

iUTAH_RedButte_OD

User ID: Amber




Plotting: Series Selection

Default windows:

Plot and Series

Selector.

Series Selector:
Table listing data

series and data
series attributes

Data Series =

Site +
Variable +
QCLevel +
Method +
Source

All series

File
Plots

Series

Turbidity(nephelometric turbidity units)

displayed
by default

Column
headers can be
used to sort.
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Plot Options

#Hist Box Whisker

Type- |Legend| Bins

Date Time

8/14/2013 @~ L

Type~r

3/28/2014 [+

Full Date

Range

Ribbon
Toolbar

25

Gage height(centimeter

3
pec 23 20%

@ simple Fitter

SeriesID SitelD

SiteCode

RB_FD_AA
RB_FD_AA
RB_FD_AA
RB_FD_AA
RB_FD_AA
RB_FD_AA
RB_FD_AA
RB_FD_AA

T

an 06 2004

014
0202

03 2014

0171 2014

®-® Foothill Drive Advanced Aquatic Gage height
@@ Foothill Drive Advanced Aquatic Temperature

@@ Foothill Drive Advanced Aquatic Turbidity

RB_FD_AA-Foothill Drive Advanced Aquatic

SiteName

Foothill Drive Advanc...
Foothill Drive Advanc...
Foothill Drive Advanc...
Foothill Drive Advanc...
Foothill Drive Advanc...
Foothill Drive Advanc...
Foothill Drive Advanc...
Foothill Drive Advanc...

Variabl... VariableCode

66
67
68
69
70
71
72
73

TurbMed

TurbMin

TurbMax

TurbVar

TurbBES
WaterTemp_Turb
TurbWipe

Stage

VariableName

Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Temperature
Indicator
Gage height

Use checkboxes
to plot up to 6

series

Temperature(degree celsius)

Time Series
L Selection

a a
403 20V 217 20V

Window
Speciation Variabl... VariableUnitsName Samp
Not Applicable 221 nephelometric turbidi Sur 4
Not Applicable 221 nephelometric turbidi Sur
Not Applicable 221 nephelometric turbidi Sur
Not Applicable 221 nephelometric turbidi... Sur

nephelometric turbidi... Sur =
degree celsius Sur
1




Series Selector
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Plotting: Simple Filter

The Simple Filter restricts the list of series for
display and selection

Can filter by Site, Variable, or Both
Note: A series can be selected for plotting and

then the filter app
must be re-appliec

Note: Advanced Fi

AirTemp_Avg-Temperature

SiteCode SiteName

RB_KF_C Knowlton Fork Climate

RB_ARBR_C Above Red Butte Reservoir Climate
RB_GIRF_C Green Infrastructure Climate
RB_KF_S Knowiton Fork Sapflux

RB_KF_C Knowtiton Fork Climate

VariableID
1

1
1
1
1

VariableCode

AirTemp_Avg
AirTemp_Avg
AirTemp_Avg
AirTemp_Avg
AirTemp_Avg

v

VariableName
Temperature
Temperature
Temperature
Temperature
Temperature

in order to hide series.

Speciation

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

VariableUnitsID
96
96
96
96
96

VariableUnits...
degree celsius
degree celsius
degree celsius
degree celsius
degree celsius

SampleMedium
Air
Air
Air
Air
Air

ValueType

Field Observation
Field Observation
Field Observation
Field Observation
Field Observation

TimeSupport
15.0
15.0
15.0
15.0
15.0

TimeUnitsID
102
102
102
102
102

ter not yet implemented.

TimeUnitsName
minute
minute
minute
minute
minute

ied to hide that series. Filter

DataType
Average
Average
Average
Average
Average

Generall
Climate
Climate
Climate
Climate
Climate




Plotting: Multiple Types and Series

* Time Series

* Probability

* Histogram

* Box/Whisker

* Summary Statistics

* Multiple y-axes for different variables

* Colors automatically assigned
* Subplots
* Plotting options

Date Time
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Plot Options
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Above Red Butte Knowlton Fork

Reservoir Climate- Climate-
Temperature Temperature
Series ID | 80 1
# of Observations 28315 12210
# of censored Obs. 0 0
Arithmetic Mean 10.88962 11.47679
Geometric Mean -7.15518 -7.7384
Maximum 36.19 30.41
Minimum -12.62 -8.46
Standard Deviation 9.9803 8.93019
Coefficiant of Variation 99.60646 79.74822
Percentiles:
10% -0.945 -0.283
25% 2.879 3.497
(Median) 50% 9.2 12.735
75% 19.08 17.43
24.81 24.24

I

Knowlton Fork
Sapflux-
Temperature

266

3628

0

7.8653
5.12433
21.51
-3.6
6.00911
36.10937

0.244
2.336
7.395
12.68
15.87

Green
Infrastructure
Climate-
Temperature

172
11161

0
16.56055
-13.10463
35.49
-3.275
9.08231
82.48831

4.938

8.44
17.21
23.93
28.75



Plotting: Options

Time Series and Probability: can show Lines, Points, or Both
Time Series and Probability: Legend displays Site, Variable, and

QClLevel

Legend can be dragged and dropped

Histogram: number of bins/bars can range from 0-99
Box/Whisker: can group by month, season, or overall

Margins can be adjusted for Histogram and Box/Whisker
Can subset data series by restricting Date Range

f Date Range ]
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Plotting: Dynamic Panning/Zooming

Zoom Button: Left click to draw
a box for zooming. Right click to
draw a box to zoom out.

Zoom Arrows: Revert
to a previous or a
subsequent view

~00 +

Pan Arrows: Use to
pan forward and
backward in time.

Home Button: Returns
to the original, default
plot extents.

Pan Button: Clicking and
dragging on the plot will

pan over the plot.

Save Button: save the
current plot as an image.




Dockable Window

Show/Hide
Windows

edits.

File | Plot = Edit lt
as r-

Table Series Python PythonScript
Selector Console

Tools

Plot

Table View

Foothill Drive Advanced Aquatic Python Console

File Edit

View Options Help

PyCrust 0.9.8 - The Flakiest Python Shell
>>>

5 8000
>>>
>>>
3 6000
S 4000
g 0 0O
2000

o i oo Docking Areas
Date
il
POO + - @e v~
Editing a new file
Execute ][ Execute Selection H

]

Series Selector « il

X

Editing a new file
s )

1 from odmservices import EditService
2 from odmservices import SeriesService
3 edit_service = EditService(series_id=232, connection_string='mssql+pyodbc
4 series_service = SeriesService(connection_string='mssql+pyodbc://Amber:b00ger
- ©h -
& #edif_service = Tools 2
7 PyCrust 0.9.8 - The Flakiest Python Shell
TAT3905 BIT3
1413906 610.8

LocalDateTime
2013-08-14 12:1!
2013-08-14 12

2013-08-14 12:45:00

2013-08-14 13

2013-08-14 13:15:00

2013-08-14 13
2013-08-
2013-08
2013-08
2013-08-;
2013-08
2013-08-
2013-08-
2013-08-14 15:

2013-08-14 15:45:00

2013-08-14 16:
2013-08-14 16:
2013-08-14 16:
2013-08-14 16:

2013-08-14 17:00:00

2013-08-14 17
2013-08-14 17
2013-08-14 17
2013-08-14 18:

Python Console:
Used for custom

0.5.5 - The Flakiest Pychon Saeil

1152093 - The Fl

skiest Python Shell

2013-08-14 18:15:00

Python Script:
Shows steps in the
editing process

Tabbed
Docking

Series Selector

M

2013-08-
2013-08- P I ot
2013-08
2013-08-
2013-08- i — =
2013-08 VaeD  Daavabe  Val. LogDateTme  UT.. DMTMeUTC St Va.. Of. O
2013-08- 8607706 4.00045970149 2008-07-02 07:30:00 7.0 2008-07-02 14:30:00 1 2
2013-08- G617 425681459701 20080701 073000 70 20080701 3000 1 32
201508 Se1634 4DTTEL 0080702053000 70 2080702123000 1 32
6610120 4326810257 0080702013000 70 2080702083000 1 32
2013-08-14 20:45:00 8619782 4.4006091194 2008-07-02 03:00:00 -7.0 2008-07-02 10:00:00 1 2
2013-08-14 21 5619818 44100449403 20080701 05:0000 70 20080701 120000 1 32
20130814 21 & S620012 436762965075 20080702 033000 70 2080702103000 1 32
2013.08.14 211 02020 3SGIVB 0060702080000 70 0080702150000 1 32
130014 213 0622077 29930853881 20080702063000 70 2080702133000 1 32
Sl : 8622441 449635820896 2008-07-01 04:30:00 -7.0 2008-07-01 11:30:00 1 2
2013-08-14 22:C 8625349 458550746269 200807-0200:30:00 7.0 200807-0207:30:00 1 32
2013-08-14 22:1 8625395 4.59515373134 2008-07-02 00:00:00 -7.0 2008-07-02 07:00:00 1 32
201308 SR 2008062506:30:00 7.0 2008062513:30:00 1 32
! 2000703043000 70 2008074311000 1 B2
2008070304000 70 2008070311:00:00 1 32
2013 I able- Data 2008070302000 70 200807030900:00 1 32
. 12008-07-01 05:30:00 -7.0 2008-07-01 12:30:00 1 2
20080702 10:0000 70 2008070217:00:00 1 R
. 12008-07-02 04:30:00 -7.0 2008-07-02 11:30:00 1 2
values for series  [meiaia o weasine: 2
2080625050000 70 200806251200:00 1 32 i
Series Selector x
° Al Simole Fiter Advanced Fiter
SeriesID SitelD  SiteCode SiteName Variabl... VariableCode VariableName Spediation Variab
12 1 USU-LBR-Mendon Little Bear River at Me... 13 usu13 Gage height Not Applicable 48 »
13 1 USU-LBR-Mendon Little Bear River at Me... 13 usu13 Gage height Not Applicable 48|
14 1 USU-LBR-Mendon Little Bear River at Me... 13 usu13 Gage height Not Applicable 48
> |l
@16 1 USULBRMendon Ltk BearRveratMe.. 22 USUR2 Onygen, dssoved _ Not Applcable 19
17 1 USU-LBR-Mendon Little Bear River at Me... 33 usu33 Oxygen, dissoived per... Not Applicable 1
18 1 USU-LBR-Mendon Little Bear River at Me... 34 usu34 Specific conductance  Not Applicable 19 ~




Editing for Quality Control

File | Plot | Edit | View

Main

VORI / 2 W

Edit |Restore Save || Filter | Change Interpolate Linear Flag

SeriesA' Points| Value Drift
Start editing

Point

OX0®G

Add Delete Record
Point

Common
editing tools

le Bear River near Wellsville, Utah Oxygen, dissolved

and save edits

Oxygen, dissolved(milligrams per liter)

Linked plot
view

Nov 2010

4o 2010

700 +[-@v ¢

Feb 2011
Date Time

Aug 2011 Nov 2011 Feb 2012

Table View

ValuelD DataVal...
8442645 1.083333
8454659 1.345
8467568 1.57

Val...

LocalDate Time

2008-06-23 08:00:00
2008-06-23 08:30:00
2008-06-23 07:30:00

Data Filter

(B

© Vvalue Threshold
Value >

Vale< 3

Data Gaps
Value:

Time Period:  Second

Date
Before:

6/23/2012
After:
12/ 4/2007

Value Change Threshold

Filter from previous filter

Lo ]

3 04:30:00
04:00:00
6 04:00:00
01:30:00
02:00:00
6 03:30:00
6 03:00:00
6 04:30:00

uT...

-7.0
-7.0
7.0
-7.0
7.0
7.0
-7.0
7.0
-7.0
-7.0
7.0

DateTimeUTC Sit... Va..

2008-06-23 15:00:00 10 32
2008-06-23 15:30:00 10 32
2008-06-23 14:30:00 10 32
2008-06-23 11:30:00 10 32
2008-06-23 11:00:00 10 32
2008-07-26 11:00:00 10 32
2008-06-23 08:30:00 10 32
2008-06-23 09:00:00 10 32
2008-07-26 10:30:00 10 32
2008-07-26 10:00:00 10 32
2008-07-26 11:30:00 10 32
2008-07-26 12:30:00 10 32

of...

of...

9572
8561953 2.275
8562566 2.568333
8562650 2.578333
8563364 2.478333
8563471 2.83

8564833 2.523333
8565678 2.626667
8568038 2.915

8569334 2.633333
8576494 3.138334
8576849 2.888333
8581969 3.2656...
8583355 2.675

8583419 3.256667
8583736 3.2995...
8586232 3.015

8588082 3.3789...

3

2008-07-30 04:30:00

2008-06-23 03:30:00
2008-07-30 02:00:00

2008-06-23 10:00:00

2008-07-30 04:00:00
2008-07-30 00:30.

2008-07-30 01:00:00
2008-07-30 06:30:00
2008-06-23 06:30:00

2008-07-1

3 03:00:00

2008-07-26 01:00:00
2008-07-26 00:00:00

2008-07-1

3 02:30:00

2008-07-26 00:30:00

2008-07-1

T

301:30:00

-7.0
7.0
7.0

Data
selection
filters

2008-06-23 14:00:00 10 32
2008-07-30 10:00:00 10 32
2008-07-30 12:30:00 10 32
2008-07-26 09:00:00 10 32
2008-07-30 10:30:00 10 32
2008-07-30 11:30:00 10 32
2008-06-23 10:30:00
2008-07-30 09:00:00 10 32
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w
8]

-7.0
-7.0
7.0
-7.0

Tabular data
view and
selection

2008-07-26 07:00:00

10 32
2008-07-13 09:30:00 10 32
2008-07-26 07:30:00 10 32
2008-07-13 08:30:00 10 32




Data Editing for Quality Control

ODM Tools

Main
Edt Denve New Restore Save
Series  Series

| Fie | Pot | Edit ViewJ

/S X[ R (@

Fiter Change Interpolate Flag Add Delete Record
Points  Value Point  Point

Python Code
Console

10

Little Bear River at Paradise, Utah Gage height

Gage height(international foot)
~

5f 4
Dec 22 2007 Jan 05 2008 Jan 19 2008 Feb 02 2008 Feb 16 2008 Mar 01 2008 Mar 15 2008 Mar 29 2008 Apr 12 2008
Date Time
Hewae
x|
© Al ) Simole Fitter () Advanced Fitter
SeriesID SiteID  SiteCode SiteName Variabl... VariableCode VariableName Spediation Variable.. VariableUnitsName SampleM
] 165 11 USU-LBR-Confluence Little Bear River below... 36 Usu36 Temperature Not Applicable 96 degree celcius Surfa ~
[[] 166 11 USU-LBR-Confluence Little Bear River below... 39 Usu39 Phosphorus, totalasP P 199 milligrams per liter Surfa
[ 167 11 USU-LBR-Confluence Little Bear River below... 40 usu4o Phosphorus, totalas... P 199 milligrams per liter Surfa
[ 168 11 USU-LBR-Confluence Little Bear River below... 41 usu41 Solids, total Suspended Not Applicable 199 milligrams per liter Surfa
[} 169 12 10105900 Little Bear River at Pa... 42 usu42 Gage height Not Applicable 48 international foot Surfa
[ 1 10105900 Little Bear River at Pa.. usu43 Discharge Not Applicable cubic feet per second  Surfa
mewm-mmm =

Python Console

File Edit View Options Help

>>>

>>> series = EditService (series_
. connection_string =
"mssql+py0d.bc //ODM: 0dm@ (local) /
>>> series.filter value(8, '>")
>>>

>>>

>>> series.get_active_points()
[(2766974, 9.04, datetime.dateti
2766975, 9.04, datetime.datetime
, 9.04, datetime.datetime (2008,

datetime.datetime (2008, 3, 2, 12
datetime.datetime (2008, 3, 2, 12
datetime.datetime (2008, 3, 2, 13
.datetime (2008, 3, 2, 13, 15)),
datetime (2008, 3, 2, 13, 30)), (
datetime (2008, 3, 2, 13, 45)), (
datetime (2008, 3, 2, 14, 0)), (2
(2008, 3, 2, 14, 15)), (276é9¢gs,
3, 2, 14, 30)), (2766987,
, 45)), (2766988, 9.1, datetime.
2766989, 9.1, datetime.datetime(
9.1, datetime.datetime (2008, 3,
datetime.datetime (2008, 3, 2, 15

>>> from odmservices.edit_service import EditService

datetime.datetime (2008, 3, 2, 12,

9.1, datetime.datetime (2008, 3, 2, 14

id= 171,

LittleBearll")

me (2008, 3, 2, 11, 30)), (

(2008, 3, 2, 11, 45)), (2766976

3, 2, 12, 0)), (2766977, 9.04,
15)), (2766978, 9.04,

, 30)), (2766979, 9.04,

, 45)), (2766980, 9.04,

, 0)), (2766981, 9.04, datetime

(2766982, 9.05, datetime.
2766983, 9.06, datetime.
2766984, 9.06, datetime.
766985, 9.08, datetime.datetime
9.09, datetime.datetime (2008,

datetime (2008, 3, 2, 15, 0)), (
2008, 3, 2, 15, 15)), (2766990,

2, 15, 30)), (2766991, 9.1,

, 45)), (2766992, 9.09, 2

Editing: Scripte Test.py

File

Execute Jl

Execute Selection

Il Execute Line

2 Clseries

4 series.filter_value(g, '>')
5

1 from odmservices.edit_service import EditService
= EditService(series id= 171,
& - connection string = "mssqgl+pyodbc://ODM:odm@ (local) /Lit

Python Script
Editor

T




Step 1: Select a Time Series for

] ODM Tools [ @] =]
File | Plot | Edit | View
Main Edit Functions
= e el 3
@ - Y / & l 0 (.
Edit |Restore Save || Filter Change Interpolate Linear Flag Add Delete Record
Series Points  Value Drift Point Point
8.45 ) Little Bear River at Mendon Road near Mendon, Utah )
- [
Drift and
Edit Series !
" =530 L
w
[0
@
5 8251 L
‘in
c
@
E 820/ L
z
T
2 8151 L
8.10 F
8.05 F
8.00 T T T T T
7 o7 Qo7 o7 o7
200 20 20 20 20
gep O cep ©® cep?® cep?? sep 2®
Date
POO +[E]@e v
Series Selector X
@ Al I
SeriesID  Sitel abl... VariableCode VariableName Speciation Variabl... VariableUnitsName SampleMedium ValueType TimeSupport
[ 13 1 uUsu33 Oxygen, dissolved per... Not Applicable 1 percent Surface Water Field Observation 30.0 :
[ 14 1 USU~N Little Bear River at Me... 34 Usu34 Specific conductance Not Applicable 192 microsiemens per cen... Surface Water Field Observation 30.0 [
— . . S ) R - 5 . -
I 16 1 USU-LBR-Mendon Little Bear River at Me... 35 usu3s pH Not Applicable 137 dimensionless Surface Water Field Observation 30.0
4 T TSU-LBr-menaon TRTIE Bear Rvar st e, 35 (10K ] ot Appicanie 37 LsllgaC=t i a5 CUTace viaear TETT Obearvaten E{RY i
71 18 1 USU-LBR-Mendon Little Bear River at Me... 36 usu3e Temperature Not Applicable 96 dearee celsius Surface Water Field Observation 30.0
< | m




Editing: Selecting Series

Series Selector still used
to show/hide series in .
the plot R

¢ lx ;3\“ : ¥ \ ‘f";.u iq q .“3.[’.. Z | ," L f | ] ; & ' .M:; ! §
Multiple data series can | h%%»%ti%i‘z?’i:'u ,;{;H LRt %Wi T
be viewed while editing- " H% (1 "z\'ﬂ"f'*{“ﬁ \ R "y

symbology changes

‘No Data’ (-9999) values
are now plotted- zoom .
level changes. -

g
oooooo

£
oooooo

When a data seriesis - i
being edited, pointsare e e e e
loaded to the Table
window.




Step 2: Select Data to Edit

r

1 ODM Tools [=[@][==]
File | Plot | Edit | View
—
N 3 I& | K (e Data Filter
Edit |Restore Filter Change Interpolate Linear Flag Add Delete Record
Points  Val Drift Point  Point '@' VBIU’E Threshold
6.5 Little Bear River at Mendon Road near Mendon, Utah Value =
Value <
8.40 4
8.35 | ) Data Gaps
.
8.30 _ g ‘ Value:
3 ~ i
@ . -
£ Time Period: 550N
§ 8.25/ n
‘w
c
o ) . _
£ 8201 ' ) Date
T : Before:
8.15
10/31/2007 B~
8.10 4
After:
8.05
10/ 1/2007 B~
8.00 T T T
2007 2007 2007 -
sep O sep 0° e ¥® () Value Change Threshold
P00 + - @ v [ | Filter from previous filter
Series Selector
@ Al () Simple Filter Advanced Filter [ QK ] [ Cancel ] [ Apply ]
SeriesID SitelD  SiteCode SiteName Variabl... VariableCode VariableName Speciation Variabl... VariaWreormerrarme ST TETT O TETOETy P
== = R o TS e e i o — R S e ot T
[ 13 1 USU-LBR-Mendon Little Bear River at Me... usu33 Oxygen, dissolved per... Mot Applicable 1 percent Surface Water Field Observation :
[ 14 1 USU-LBR-Mendon Little Bear River at Me... 34 Usuz4 Specific conductance Not Applicable 192 microsiemens per cen... Surface Water Field Observation [
[ 15 1 USU-LBR-Mendon Little Bear River at Me... 34 usu34 Specific conductance Mot Applicable 192 microsiemens per cen... Surface Water Field Observation
16 1 USU-LBR-Mendon Little Bear River at Me... 35 Usu3s pH Not Applicable 137 dimensionless Surface Water Field Observation
| 17 1 USU-LBR-Mendon Little Bear River at Me... 35 usu3s pH Mot Applicable 137 dimensionless Surface Water Field Observation
71 18 1 USU-LBR-Mendon Little Bear River at Me... 36 usu3e Temperature Not Applicable 96 dearee celsius Surface Water Field Observation %
< | ([ »



Editing: Selecting Points

 Table Window: use ctrl+click,

shift+click, click and drag 5 A
* Plot Window: use Lassoto i ‘"’

draw shape around points u
* Filters: select based on criteria seesy

* De-select: select other points,
use ‘Clear Filter’ or ‘Reset

. )
Se I eCtI O n * Data Filter @
@ Value Threshold - - -
Value > " ’ " ‘ *‘\
Value Threshold: A
. Value< 200 +-@e ¢
selects data points >,
<, or >< specified Data Gaps
criteria. Value:
Time Period: Second Data Gaps: selects beginning
and end points of a specified
Date . .
ap in continuous data.
Date Range: selects \—-— Before: gap
before, after, 12/22/2013 B~
between, or outside After:
specified dates (time 8/23/2013 @~
P . 23] Value Change Threshold:
not yet implemented). :
T selects subsequent pairs of
[ | Filter from previous filter : points Wlth_? Valu_e dlfference
> specified criterion.
(o) (o) (o)




Step 3: Linear Drift Correction

P

5] 0DM Tools . . X
Fie | Plot | Edit | View Linear Drift Correction
Main Edit Functions
= / + 9 HC Enter a negative value to move points down.

Add Delete Record

Edit |Restore Save

Filter Change Int&rpolate Linear Flag

Series

pH (dimensionless)

Points  Value

Point

Point

Enter a positive value to move points up.

-0.15]

7"Oo0O +

Series Selector

@ Al

~-J0mEOEOt

©) Simple Fitter

SeriesID  SitelD

13
14
15
16
17
18

e

8.45 ) ; g Bear River at Mendon Road neal FII"IE' GBD
8.40 4
8.35 1 1 L
8.30 | U v : L
A .
8.25 s L
fa
4! b
8.20 4 b “ F
I
8.15 4 F
8.10 4 F
8.05 1 -
8.00 T T T T T
2007 2007 2007 2007 2007
sep o sep 08 sep 1 sep 22 sep 29
Sl . K]
x
Advanced Filter

SiteCode SiteMame Variabl... VariableCode VariableName Speciation Variabl... VariableUnitsName SampleMedium ValueType
oo TS L B i i e . e . =
USU-LBR-Mendon Little Bear River at Me... 33 usu33 Oxygen, dissolved per... Not Applicable 1 percent Surface Water Field Observation i
USU-LBR-Mendon Little Bear River at Me... 34 USU34 Specific conductance Not Applicable 192 microsiemens per cen... Surface Water Field Observation L4
USU-LBR-Mendon Little Bear River at Me... 34 usu34 Specific conductance Not Applicable 192 microsiemens per cen... Surface Water Field Observation
USU-LBR-Mendon Little Bear River at Me... 35 USu3s pH Not Applicable 137 dimensionless Surface Water Field Observation
USU-LBR-Mendon Little Bear River at Me... 35 usu3s pH Not Applicable 137 dimensionless Surface Water Field Observation
USU-LBR-Mendon Little Bear River at Me... 36 Usu36 Temperature Not Applicable 96 dearee celsius Surface Water Field Observation o

1




Step 4: Interpolate

A ODM Tools (o=@ ][=]
File | Plot | Edit | View
Edit Functions
= = ) o ) x
. E g Er.
‘:—) = || Oy / e |_‘ Z I U (.
Restore Save Filter Change Interpolate Linear Flag Add Delete Record
Points  Value Drift Point Point
8.45 ) ) Little Bear River at Melndon Road near Mendon, U;ah )
8.40 4 -
8.35 4 L
= 830 . L
v
Q@
§ 825/ L
z : ; 3
@ : .
E 8201 4 |
o < 3
= T
& 815 | i
8.10 4 3
8.05 4 L
8.00 T T T T T
2007 2007 2007 2007 2007
sep ob cef 08 cef 15 cep 22 cef 29
Date
P00 + @ w
Series Selector X
@ Al ) Simple Filter Advanced Filter
SeriesID SitelD  SiteCode SiteName Variabl... VariableCode VariableName Speciation Variabl... VariableUnitsName SampleMedium ValueType
=== = I .  r P oo T T oo R i — e ST e
[ 13 1 USU-LBR-Mendon Little Bear River at Me... 33 usu33 Oxygen, dissolved per... Not Applicable 1 percent Surface Water Field Observation :
[ 14 1 USU-LBR-Mendon Little Bear River at Me... 34 Usu34 Specific conductance Not Applicable 192 microsiemens per cen... Surface Water Field Observation [
E 15 1 USU-LBR-Mendon Little Bear River at Me... 34 Usu34 Specific conductance Not Applicable 192 microsiemens per cen... Surface Water Field Observation
16 1 USU-LBR-Mendon Little Bear River at Me... 35 usu3s pH Not Applicable I dimensionless Surface Water Field Observation
[ 17 1 USU-LBR-Mendon Little Bear River at Me... 35 Usu3s pH Not Applicable 137 dimensionless Surface Water Field Observation
[ 18 1 USU-LBR-Mendon Little Bear River at Me... 36 usu3s Temperature Not Applicable 96 dearee celsius Surface Water Field Observation s
4 | i | b




Step 5: Flag

A.] ODM Tools
| File | Plot | Edit | View
Main Edit Functions

Edit |Restore Save

Delete Record
t  Point

Filter Change Interpolate
Points  Value

(= =] =]

Flag Values

Qualifier

USU-I-Value Interpolated from previous and next value

Little Bear R|
8.45 L L
8.40 4
8.35 4
- 8.30
v
Q@
§ 025 oK || Cancel
v
—
E 8204 L
=
5 8154 i
8.10 4 3
8.05 4 H
8.00 T T T T T
2007 2007 2007 2007 2007
sep o sep o sep 15 sep 22 sep 22
Date
s =g =
POOC +- @ ¢
Series Selector X
@ Al ) Simple Filter Advanced Filter
SeriesID SitelD  SiteCode SiteName Variabl... VariableCode VariableName Speciation Variabl... VariableUnitsName SampleMedium ValueType
=== = I .  r P oo T T oo I B i — N i e
[ 13 1 USU-LBR-Mendon Little Bear River at Me... 33 usu33 Oxygen, dissolved per... Not Applicable 1 percent Surface Water Field Observation :
1 14 1 USU-LBR-Mendon Little Bear River at Me... 34 Usu34 Specific conductance Not Applicable 192 microsiemens per cen... Surface Water Field Observation ]
F 15 1 USU-LBR-Mendon Little Bear River at Me... 34 Usu34 Specific conductance Not Applicable 192 microsiemens per cen... Surface Water Field Observation
16 1 USU-LBR-Mendon Little Bear River at Me... 35 usu3s pH Not Applicable I dimensionless Surface Water Field Observation
17 1 USU-LBR-Mendon Little Bear River at Me... 35 Usu3s pH Not Applicable 137 dimensionless Surface Water Field Observation
[ 18 1 USU-LBR-Mendon Little Bear River at Me... 36 usu3s Temperature Not Applicable 96 dearee celsius Surface Water Field Observation e
< |

1 |




Editing Functions

(B8 HeR =)

Change Value
id] -

J [

[ Ok Cancel ]

Change Value: Add,
subtract, multiply or set
equal to a constant value.

Linear Drift Correction

Enter a negative value to move points down.
Enter a positive value to move points up.

’ Final Gap |

Linear Drift: Uses reference [
values at beginning and end of
selected data and a gap value
to account for calibration

OK

H Cancel ]

Delete: Removes
selected data values

shifts and sensor drift. from series

Deleting Points

You have chosen to delete the 482 selected points.
Do you want to continue?

“y

Filter Points:
Use filters to
select points

P A

Filter =~ Reset Change Interpolate Linear Flag Add _ Delete Record o
Points,Selection Value Drift 5 Point \\Point Recorc!. Inltlate.s
: N7 / \ recording of edits
Reset Selection: to Python script.
Remove selection .
, Flag: Applies a
from all points. e -
data qualifying Add Point:
4 comment to Inserts individual

Interpolate:
Linearly interpolates
points based on
previous and

subsequent values.
\>UP>¢d ,

selected points. data values.

‘Add Point(s)

&S

i
‘

Flag Values

Qualifier

ChTh-Points selected by a change threshold of 5
W-These data appear weird.

-9999-These points are missing data.

Create New.....

Flag Values

—

g

Cr |

Qualifier

Create New..... =

Code: |

Descriptior These data have been estimated using linear interpolat.




Step 6: Save Modified Data Series

Save..

How would vt
() Save

@ Save

Save...

@ Automatically

() Select an existin
Description
Water temperaty
Turbidity measu
Water level meag
Battery voltage
Air temperature
Relative humidity

Memmimidakinm e

() Create a new M|

Method Descript

Save...

Qu

(@) Select an existing (

Code Defin... E
-9999  Unkn.. T
0 Raw ... IJ
1 Quaii.
2 Deriv... [
3 Inter... I
Knn... K
(") Create Quality Cor
Code:
Definitior
Explanation

Save...

() Select an existing Var
Code  MName
USU3  Battery voltag
US4 Turbidity
USU5  Turbidity
UsU6  Turbidity
UsSU7  Turbidity
USU8  Turbidity
< | 1

(") Create New Variable

Save..

Summary

Varl

Site

Code: USU-LBR-Mendon
Mame: Little Bear River at Mendon Road near Mendon, Utah
iable

- Code: USU35

- Units: dimensionless

- Sample Medium: Surface Water
- Value Type: Field Observation

- Time Support: 30.0

- Time Units: minute

-~ Data Type: Average

- General Category: Water Quality

Method

Description: Values derived from ODM Tools Python

Source

Organization: Utah State University Utah Water Research Laboratory
Description: Continuous water quality monitoring by Utah State University

1 [ 3

m

.. Citatinn: Continunus water aualite manitaring by 1eff Horshurah David Ste ™

< Back Finish Cancel

| |




Scripting Edits

* All actions recorded as lines of code in the Python script editor

e Script can then be saved for later execution and review.
— Fosters traceability, transparency, reproducibility
— Can add comments to the script to annotate the rationale for edits

— Editing can be performed in multiple sessions with the script
incrementally saved and re-run for each new session

— Script could be generated by one user and then reviewed and revised
by another

[ File | Plot | Edit | View

OB n / 2 N[O Re

Restore Save Reset Change Interpolate Linear Flag  Add Delete |Record
Series Selection Value Drift Point _Point
. Python Console =ox
Foothill Drive Advanced Aquatic File Edit View Options Help
65

4, 45), datetime.datetime (2013, 12, 13, 5, 0), datetime.datetime(2013, 12, 13,
5, 15), datetime.datetime(2013, 12, 13, 5, 30), datetime.datetime (2013, 12, 13
S, 45), datetime.datetime (2013, 12, 13, 6, 0), datetime.datetime (2013, 12, 13
, 6 15), datecime.datecime(2013, 12, 13, 6, 30), datetime.datetime (2013, 12,
13, 6, 45), datetime.datetime(2013, 12, 13, 7, 0), datetime.datetime (2013, 12,
13, 7, 15), datetime.datetime(2013, 12, 13, 7, 30), datetime.datetime (2013, 12,
13, 7, 45), datetime.datetime(2013, 12, 13, &, 0), datetime.datetime(2013, 12,
13, 8, 15), datetime.datetime(2013, 12, 13, 8, 30), datetime.datetime (2013, 12
, 13, 8, 45), datevime.datevime (2013, 12, 13, 9, 0), datetime.datetime (2013, 12
, 13, 9, 15), datetime.datetime(2013, 12, 13, 9, 30), datetime.datetime (2013,
9, 45), datetime.datetime(2013, 12, 13, 10, 0), datetime.datetime (2013,
12, 13, 10, 15), datevime.datetime(2013, 12, 13, 10, 30), datetime.datetime(
2013, 12, 13, 10, 45), davetime.datetime(2013, 12, 13, 11, 0), datetime.
datecime (2013, 12, 13, 11, 15), datetime.datecime(2013, 12, 13, 11, 30),
datetime.datetime (2013, 12, 13, 11, 45), datetime.datetime(2013, 12, 13, 12, 0
), datetime.datetime (2013, 12, 13, 12, 15), datetime.datetime (2013, 12, 13, 12,
30), datetime.datetime (2013, 12, 13, 12, 45), datetime.datetime (2013, 12, 13,
13, 0), datecime.datecime (2013, 12, 13, 13, 15)])

>>>

>>> edit_service.flag(s)

Temperature (degree celsius)
w s A 9w o
5 5 & o G o

w
°

A a 3 A a A >>> #Checked for data gaps
201/ 201 20 201 201 20
feb ¥° cen 7 eb 32 o0 2> fe0 2> e 2° >>> =
>>> edit_service.data_gaps(30.0, 'minuce’)
Date o>> i
PyCrust 098 - The Flakiest Python Shell
©f00 + E] “ Table View | Python Console 5
Edting anew fle =Bx
Fil
[ Execute I Execute Selection I Execute Line
.datecime (2014, 1, 7, 13, 15), dacevime.dacecime(2014, 1, 7, 13, 30), davevime.datecime(2014, 1, 7, 13, 45), davevime.datevime(201%, 1, 7 , datetime.dacetime(2014, 1, 7, 14, 15), dacecime. B
datecime (2014, 14, 30), datetime.datetime (2014, 1, 7 5), datecime.dacecime(2014, 1, 7, 15, 0), datecime.datetime(2014, 1, 7, dacecime. datetime ( 7, 15, 30), dacetime.

datetime(
datetime(
(2014, 1, 7, 1
1, 7, 18, 3001

70 edit_service.flag(s)

71 edic_service.select_points([], [datetime.datetime(

72 eait_service.interpolate()

73 eait_service.flag(é)

74 edic_service.select_points([], [datetime.datetime (2014, 2,

75 edit_service.interpolate()

76 edit_service.flag(4)

, 16, 15), datetime.datetime(201¢, 1, 7,
01,7,

16, 45), datetime.
. 0), datetime.datetime

% 45), datetime.datetime (.
45), datetime.datetime(2014, 1, 7, 19, 0), datetime.datetime(2

7,17, 0),
15), datevime.datevime (2014, 1, 7

1, 7, 19, 15), datetime.datetime(20

, datetime.datetime (2014, 2, 13, 16,

ing anew file 5 | Series Selector



Click on the 'Record' button in
the Ribbon. View the Script
Editor window.

File | Plot | Edit | View

E— | —
Edit |Restore Save
Series | Series

/2 N R[]

Reset Change Interpolate Linear Flag Add Delete |Record
Points| Selection Value Drift Point  Point

Foothill Drive Advanced Aquatic
6.5 4 5

perature (degree celsius)

Script saved to

ipting Edits

Can open previous file in
script editor and run (sent
to Python console).

Python Console =B8x

4, 45), datetime.datetime (2013, 12, 13, 5, tetime.datetime (2013, 12, 13, -
5, 15), datetime.datetime (2013, 12, 13, 5, datetime.datetime (2013, 12, 13
, 5, 45), datetime.datetime (2013, 12, 13, 6§, , datetime.datetime (2013, 12, 13
, 6, 15), datetime.datetime (2013, 12, 13, 6, 30), datetime.datetime (2013, 12,
13, 6, 45), datetime.datetime (2013, 12, 13, 7, 0), datetime.datetime (2013, 12,
13, 7, 15), datetime.datetime (2013, 12, 13, 7, 30), datetime.datetime (2013, 12,
13, 7, 45), datetime.datetime (2013, 12, 13, 8, 0), datetime.datetime (2013, 12,
13, 8, 15), datetime.datetime (2013, 12, 13, 8, 30), datetime.datetime (2013, 12
, 13, 8, 45), datetime.datetime (2013, 12, 13, 9, 0), datetime.datetime (2013, 12
, 13, 9, 15), datetime.datetime (2013, 12, 13, 9, 30), datetime.datetime (2013,
12, 13, 9, 45), datetime.datetime (2013, 12, 13, 10, 0), datetime.datetime (2013,
12, 13, 10, 15), datetime.datetime (2013, 12, 13, 10, 30), datetime.datetime(
2013, 12, 13, 10, 45), datetime.datetime (2013, 12, 13, 11, 0), datetime.
datetime (2013, 12, 13, 11, 15), datetime.datetime (2013, 12, 13, 11, 30),
datetime.datetime (2013, 12, 13, 11, 45), datetime.datetime (2013, 12, 13, 12, 0
), datetime.datetime (2013, 12, 13, 12, 15), datetime.datetime (2013, 12, 13, 12,
30), datetime.datetime (2013, 12, 13, 12, 45), datetime.datetime (2013, 12, 13,
13, 0), datetime.datetime (2013, 12, 13, 13, 15)])

local machine
then reopened. ” ' '

feb 19

( Every time points are selected
and tasks are performed, steps
added as lines of code.

2034

>>>
>> edit_service.flag(5)

>> #Checked for data gaps

>> edit_service.data_gaps(30.0,

Crust 0.9.8 - The Flakiest Python Shell
Table View | Python Console

[ Execute J[ Execi ﬁion

” Execute Line

45), datetime.datetime (2013, 12, 13, 13, 0), datetime.datetime (2013, 12, 13, 13, 15)]) f
31 edit_service.flag(S)
32 #Checked for data gaps
33 edit_service.data_gaps (30
3¢ #Interpolated suspect points and added flag
35 edit_service.select_points([], [datetime.datetime(

datetime (2 , 12, 24, &, 30)1)

36 edit_service.interpolate()
37 edit_service.flag(4)
38 #Saved as QCL1
3% new_qgcl = series_service.get_gcl_ by id(1)
40 edit_service.reset_filter()
41 edit_service.select_points([], [datetime.date]
42 edit_service.delete_points()
43 edit service.select points([], [datetime.date]

™

Can edit script.

w

.datetime (201

24, 7, 30), datetime.datetime (2013, 12, 24, 7, 45), datetime.datetime (2013, 12, 24, 8

15, 0), datetime.datetime (20

Currently, cannot append file
(every time ‘Record’ is used, a
new script is started), so should
copy/paste saved script to new

Comments added
using leading #. J

Editing a new file ¢ | Series Selector L

file for subsequent sessions




Subsequent

First
Session

Sessions

Workflow

Copyl/Paste Edit Script-
Saved remove
Script deletions of
data that were
*eventually un-reviewed
be able to and deleted in
load saved previous
script sessions
Subsequent
Sessions
Begin
Plot Raw Editing Record | First
Series Raw Edits Session
Series

Run
Script

Y

Delete un-
reviewed data

Add
descriptive

comments
to script

Perform Edits

Save
Script

Save
edits as
new data
series

1 Automated Ale

. rs

QC 0.2 Remove obvious out of range values
QC 0.3 Remove erroneous data

QC 0.4 Apply linear drift correction

QC 0.5 Fill data gaps
QC 1 Final sanity check




