ODM Tools Python: Open Source
Software for Managing Hydrologic
and Water Quality Time Series Data

Jeffery S. Horsburgh

Stephanie Reeder
James Patton
Amber Spackman-Jones

EPSCoR

L]

UtahState

University




Motivation




Motivation
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Some History

ODM Tools originally
develped as part of the
CUAHSI Hydrologic
Information System

Developed in Microsoft
Visual Studio .Net

Limited to Windows
Machines

Only worked with
Microsoft SQL Server

databases
Provided editing tools,

but did not preserve the
history of edits

i ODM Tools
File Edit Tools Help
Visualize | Edit |

[ Quey |

Site : USU-LBR-EFLower - East Fork Little Bear River at Paradise Canal Diversion near Avon, Utah
Variable : USU13 - Gage height

Select a Data Series to Ed :

USU-LBR-EFLower - East Fork Little Bear River at Paradise Canal Diversion near Avon, Utah ValuelD DataValue ValueAccuracy  LocalDateTime  UTCOffset Datt ~
35 F T T :
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g
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)
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o 8567126 | 2359982 5/28/20086:00AM | 7 | 5/2872 ]
3 10 8553369 | 2358252 5/28/2008630AM | 7 | 52872
> 8566616 | 2358099 5/28/2008700AM | 7 | 5/2872
08 8539414 | 235929 528/200870AM | 7 | 52872
; ; ; ; ; ; 8535855 | 2359674 5/28/2008800AM | 7 | 52872
Aug-2007 Nov-2007 Feb-2008 May-2008 Aug-2008 Nov-2008 2539451 | 2360405 5/28/2008830AM | 7 5/28/2
Date 9324147 | 2364903 5/28/2008900AM | 7 | 5/28/2~
< < n ] 5
Data To Plot E] E]

General Category ~ Speciation Variable Units Time Support Time Units Sample Medium Value Type

Hydrology Not Applicable  intemational foot 30 minute Surface Water  Field Observation
Hydrology Not Applicable  intemational foot 30 minute Surface Water  Field Observation
Hydrology Not Applicable  intemational foot 30 minute Surface Water  Field Observation

Data Type Quality
Average  1-Que|
Average 0 - Rav|
Average 0 - Rav|

Derive New Data Series

Data Filter
© Value Threshold
[7] Value >

[T Value <

: (30

Time Period : | Minutes

() Value Change Threshold >=
O Date Apply Filter
Before 009 01:00 PM

After  08/02/2007 12:00 PM

Clear Selection

Apply Changes To Database

CUAHSI

HIS

Sharing hydrologic data



Observations Data Model

Monitoring Site Locations Diagram Key ODM Version Data Sources
| SpatialReferences Cardinality
Sites ISOMetadata
M) SpatialRefe L)
(M) SpatialReferencelD {PK} RefLatLong » |(M) SitelD {PK} T - 1.1 One and only one (M) MetadatalD {PK}
() SRSID | {(18) Field cannot be nul . ODMVersion beSource (M) TopicCatego
(g) SRSName 1.1 z:; g:::ﬁ:;‘e {(0) Fieid can be Nut ;‘ ?“0 or many (M) Version Number 11 M) Tltre egory
IsG N €10 Of man; )
:0; ’:m::graphnc 0..* |(M) Latitude IWW o1 Zefoowoey 0..* (M) Abstract
(M) Longitude (M) Field cannot be null : ‘(M) ProﬂloVorglon
1.1 | e . _ {(M) LatLongDatumID (FK} (O) Field can be Null b {O) MetadataLink
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I s
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VerticalDatumCV |, , I (O) PosAccuracy_m Locate » ~—(M) Term
(M) Term (O) State « Create (O) Definition
(O) Definition (0) County or| o0:| o.:
(O) Comments = Dau\valuos“ |
KM) ValuelD {PK} Data Collection Methods
- ‘(M) DataValue
Units Offsets » |(0) ValueAccuracy 0.* « Resultin [ LabMethods
‘ ‘(M) LocalDateTime 1.1 (M) MethodID {PK} (M) LabMethodID {PK}
‘ OffsetTypes (M) UTCOffset (M) MethodDescription (M) LabName
M) UnitsID {PK} DescribeOffsetUnits » % OffsetLocationOf » (M) DateTimeUTC (0) MethodLink (M) LabOrganization
M) UnitsN M) Oﬁse Uw:e D";K) ‘(M) SitelD {FK}) N DatesC, 1.1 (M) LabMethodName
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. i CensorCodeCV S .
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) A ———(M) MethodID {FK} = ) Definition (M) SampleType . « DefinesCV SampleTypeCV
DescribeVariableUnits » 3 (M) SourcelD (FK} (M) LabSampleCode |- b W Term
g (0) SamplelD {FK} (M) LabMethodID {FK} 0) Definition
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Variables (M) QualityControlLevellD {FK} AlcDoivederom)
(O 0= X
(1) 0.* Value G N SeriesCatalog
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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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Graphical User Interface

File | Plot | Edit | View
Plots Plot Options Date Time R . b b
J -] : al ii,,l i 50 d 814203 O~ LY I on
Time Probablity Histogram Box/Whisker Summary || Plot | Show | #Hist Box Whisker . Full Date
Series Type~ |Legend| Bins Typer 3/28/2014 @ Range TO o I b a r
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@@ Foothill Drive Advanced Aquatic Gage height @@ Foothill Drive Advanced Aguatic Turbidity
@@ Foothill Drive Advanced Aquatic Temperature
PO0O +[E]@e @
Series Selector
All @ Simple Filter Advanced Filter
[ Site RB_FD_AA-Foothill Drive Advanced Aquatic -
[[] Variable BattVolt-Battery voltage
SerieslD SitelD  SiteCode SiteName Variabl... VariableCode VariableName Speciation Variabl... VariableUnitsName
240 10 RB_FD_AA Foothill Drive Advanc... 66 TurbMed 1 nephelometric turbidi...
[ 241 10 RB_FD_AA Foothill Drive Advanc... 67 TurbMin . . nephelometric turbidi...
[ 242 10 RB_FD_AA Foothill Drive Advanc... 68 TurbMax T m S nephelometric turbidi...
[ 243 10 RB_FD_AA Foothill Drive Advanc... 69 TurbVar I e e rl e S nephelometric turbidi...
[ 244 10 RB_FD_AA Foothill Drive Advanc... 70 . nephelometric turbidi...
[[] 245 10 RB_FD_AA Foothill Drive Advanc... 71 VaterTemp_ Se I e C'tl 0 n degree celsius
[[] 246 10 RB_FD_AA Foothill Drive Advanc... 72 TurbWipe categorical
[¥] 247 10 RB_FD_AA Foothill Drive Advanc... 73 Stage Gage height Not Applicable 47 centimeter
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Dockable Windows

] 0DM Tools
Fie | Pot | Eat | View

Pot Table Senes Python PythonScript
Selector Console

Oxygen, dissolved(milligrams per liter)

2
Sep 2007

NOO + @ v

Nov 2007

Jan 2008

EIE=)
Table View X
ValuelD Datavalue Val... LocaDateTime UT... DateTmeUTC St.. Va.. Of.. 0*
8607706 4.00045970149 2008-07-02 07:30:00 -7.0 2008-07-02 14:30:00 1 32
8615287 4.25681459701 2008-07-01 07:30:00 -7.0 2008-07-01 14:30:00 1 32
e Bear e o aen. dissaived o 8616334 4.23571177612 2008-07-02 05:30:00 7.0 2008-07-0212:30:00 1 32
8619129 4.33288192537 2008-07-02 01:30:00 -7.0 2008-07-02 08:30:00 1 32
8619782 4.4006091194 2008-07-02 03:00:00 -7.0 2008-07-02 10:00:00 1 32
8619818 4.4100449403 2008-07-01 05:00:00 -7.0 2008-07-01 12:00:00 1 32
8620012 4.36762985075 2008-07-02 03:30:00 -7.0 2008-07-02 10:30:00 1 32
8620220 3.83081343284 2008-07-02 08:00:00 -7.0 2008-07-02 15:00:00 1 32
8622377 3.89308523881 2008-07-02 06:30:00 -7.0 2008-07-02 13:30:00 1 32
8622441 4.49635820896 2008-07-01 04:30:00 -7.0 2008-07-01 11:30:00 1 32
8625349 4.58550746269 2008-07-02 00:30:00 -7.0 2008-07-02 07:30:00 1 32
8625395 4.59515373134 2008-07-02 00:00:00 -7.0 2008-07-02 07:00:00 1 32
8625705 4.2038311791 2008-06-25 06:30:00 -7.0 2008-06-25 13:30:00 1 32
8626475 4.62864941791 2008-07-03 04:30:00 -7.0 2008-07-03 11:30:00 1 32
8627214 4.66996268657 2008-07-03 04:00:00 -7.0 2008-07-03 11:00:00 1 32
8627341 4.66188076119 2008-07-03 02:00:00 -7.0 2008-07-03 09:00:00 1 32
8628198 4.28373167164 2008-07-01 05:30:00 -7.0 2008-07-01 12:30:00 1 32
8630093 4.78889435821 2008-07-02 10:00:00 -7.0 2008-07-02 17:00:00 1 32
8630222 4.37667031343 2008-07-02 04:30:00 -7.0 2008-07-02 11:30:00 1 32
8634141 4.93983449254 2008-06-30 07:30:00 -7.0 2008-06-30 14:30:00 1 32
8634276 4.48706534328 2008-06-25 05:00:00 -7.0 2008-06-25 12:00:00 1 32 -
‘< m »
Mar 2008 May 2008 Jul 2008 Sep 2008 Nov 2008 Jan 2009
Date Time
Series Selector X
o Al Simole Filter Advanced Filter
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 age height Not Applicable 48
@ |15 |USU-LBR-Mendor |Little Bear R } 3 |usu32 |Oxygen, dissolvec |Not Applicabk |19
16 1 USU-LBR-Mendon Little Bear River at Me... 32 Usu32 Oxygen, dissolved Not Applicable 19
17 1 USU-LBR-Mendon Little Bear River at Me... 33 Usu33 Oxygen, dissolved per... Not Applicable 1
18 1 USU-LBR-Mendon Little Bear River at Me... 34 Usu34 Specific conductance Not Applicable 19 ~
< m »




Data Visualization

Multiple
Plot Types

Plot Display
Options

Date Range
Restrictions

Plots Optio |Date Time
) - v‘ -
i | Wl 4 L:J I E | 2008 o e
Time Probablity Histogram Box/Whisker Summary | Plot  Show #Hist Box Whisker s/ 12008 O Refresh Full Date
Series Typer Legend Bins Typer / 1/ Range
b A, ¢
13 ¢ # ( b " g 3 £ .
_ : k4 Dynamic
[ % 4!
& y
o .
@
5 Zooming and
£ g %
& 3 e P 3 y | ’ .
GAi N A S AN RJE A X i Ritet t K & ‘ Panning
En - 4 . % o Ao l~' > % o ) o 3 3 : 3 3 3
s N\ § R Ry y h / / o & ] & f
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2 /
0
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T 10 c §
&
o
>
X
o
9 v
Dec 13 2009 Dec 16 2009 Dec 19 2009 Dec 22 2009 Dec 25 2009 Dec 28 2009 Dec 31 2009 Jan 03 2010 Jan 06 2010
Date Time

Multiple Time

o—e Little Bear River near Wellsville, Utah Oxygen, dissolved
@@ South Fork Little Bear River above Davenport Creek near Avon, Utah Oxygen, dissolved

@—@ South Fork Little Bear River below Davenport Creek near Avon, Utah Oxygen, dissolved

Series
Selection

O Advanced Fitter

@ Variable U32-Oxygen, dissolved
SeriesID SitelD  SiteCode SiteName

]

[ 331 10 USU-LBR-Wellsville Little Bear River near ...

USU-LBR-Wellsville-Little Bear River near Wellsvile, Utah

Variabl... VariableCode VariableName Variabl...

VariableUnitsN:

Speciation

32 usu32 Oxygen, dissolved Not Applicable 199

<

i ]

milligrams per liter

p ValueType TimeSupport Timeg]

Surface Water Field Observation 30.0 102
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Data Visualization: Plot Types
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Query and Export

File | Plot | Edit | View |

. a5 Query Builder o B R
Plots 'Plot Options 'Date Time
) = 7w [ EE
E D lu]‘ o [ J 1 “ = @ 2/16/2008  [J) B . I d Field Names: Unique Values
Time Probablity Histogram Box/Whisker Summary | Plot Show #Hist Box Whisker 1 o u I a q u e ry EEI_
Series Typev Legend Bins Type~r 5/ 1/2008 SiteCode ‘Little Bear River at M

Lattude
Longitude
VariableName
VariableCode
DataType
ValueType
Speciation

) (.
<]

Little Bear River W

=

[=]

L

2

g3

=

) : R

9 Unique Minimum: j

: o S i

g2 Maximum: Little

o

K}

-QC) SELECT * FROM [Attibutes] WHERE

§ 1 [SteName] = ‘Little Bear 11

Oct 2005 Jan 2 Oct 2006 Jan 2007
Right click Date Time
=
P00 +[F@v ¢
e select and <
Al @ Simple Filter () Advanced Fitter t
Site USU-LBR-Mendon-Little Bear ex p or v
Variable USU13-Gage height -
Plot
SeriesID SitelD  SiteCode SiteName Variabl... VariableCode VariableNa Edit Variabl... VariableUnitsName SampleMedium ValueType TimeSupport
|USu-LBR-Mendon |Little Bear River at Me... [13  [usu13 |Gage height Export Data 48 international foot |Surface Water |Field Observation

E 13 1 USU-LBR-Mendon Little Bear River at Me... 13 usu13 Gage height . 48 international foot Surface Water Field Observation 30.0
14 1 USU-LBR-Mendon Little Bear River at Me... 13 usu13 Gage height P 48 international foot Surface Water Field Observation 30.0

< | mn | »




Data 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

OX0®G

Add Delete Record
Point  Point

Common
editing tools

le Bear River near Wellsville, Utah Oxygen, dissolved

and save edits

Oxygen, dissolved(milligrams per liter)

Linked plot
view

4o 2010

700 +[-@v ¢

Nov 2010

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 ]

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

UT... DateTimeUTC Sit... Va.. Of.
-7.0 2008-06-23 15:00:00 10 32
-7.0  2008-06-23 15:30:00 10 32
-7.0  2008-06-23 14:30:00 10 32
3 04:30:00 -7.0 2008-06-23 11:30:00 10 32
04:00:00 -7.0 2008-06-23 11:00:00 10 32
6 04:00:00 -7.0 2008-07-26 11:00:00 10 32
01:30:00 -7.0 2008-06-23 08:30:00 10 32
02:00:00 -7.0 2008-06-23 09:00:00 10 32
6 03:30:00 -7.0 2008-07-26 10:30:00 10 32
6 03:00:00 2020080726 10:00-00 10 32

of...

2008-07-30 04:30:00
2008-06-23 03:30:00
2008-07-30 02:00:00
2008-07-30 04:00:00
2008-07-30 00:30:00
2008-07-30 02:30:00
2008-07-26 08:00:00
2008-06-23 10:00:00

2008

2008-07-3
2008-06-23 06:30°
2008-07-13 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

Data
selection
filter

3008.07-26 14:30:00 10 32
2008-07-30 12:00:00 10 32
2008-07-26 15:30:00 10 32
2008-06-23 14:00:00 10 32
2008-07-30 10:00:00 10 32
20080730 12:30:00 10 32
2008-07-26 09:00:00 10 32
2008-07-30 10:30:00 10 32
20080730 11:30:00 10 32
20080623 10:30:00 10 32

2008-07-30 09:00:00 10 32

-7.0
-7.0
7.0
-7.0

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

Tabular data
view and
selection




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




How does it work?



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




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 %
< | ([ »



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 |




Step 6: Save Modified Data Series

Save.. Save... Save... ( Save... Save.. @

C Summary

@ Automatically geng @) Select an existil Site it
- - ) - Code: USU-LBR-Mendon
LT () Select an existing Y Code s - Mame: Little Bear River at Mendon Road near Mendon, Utah
® Save Description -9999 Unkn..] © Select an existing Variable
) Water terperature | 0 Raw .. - Code: USU35
§ - m Code  Name
@ Save Turbidity measured
Water level measure 2 Deriv... usus Battery vo - Units: dimensionless
Battery voltage meag 3 Inter... UsU4  Turbidity - Sample Medium: Surface Water =
Air temperature mea Knn... UsUS  Turbidity --Value Type: Field Observation
Relative humidity m () Create Quality UsUe  Turbidity - Time Support: 30.0
T Fr e Fm e e Code: Usuz Turbidity - Time Units: minute
(71 Create a new Meth USU8  Turbidity -~ Data Type: Average
- Definitior [ om | - General Category: Water Quality
Method Description ' Method
Sl (0 Create New Variak ‘... Description: Values derived from ODM Tools Python M
Source
E Organization: Utah State University Utah Water Research Laboratory
Description: Continuous water quality monitoring by Utah State University
Citatinn: ('nnfinlmu‘awaff-r auality monitoring by leff Horshurah David Ste ™
0 P




Recording Edits

5 ODM Tools [=[=@][==]
File | Plot | Edit | View

) ? e/ 2 W | )

Edit |Restore Save Filter Change Interpolate Linear Flag Add

Dete |Record

Points  Value Drift Point Po
Editing a new file X
) Li;tle Bear River at [Vlendon Road near Mendon, Utah ) =
8.45 Execute “ Execute Selection ” Execute Line
8.40 1 from odmservices import EditService
’ )’ 2 from odmservices import SeriesService
835 3 edit_service =
) 1 i 4 series_service = SeriesService(connection string='mssql+py

— 830 3 % 1 E T 5 ## To run commands from th co UNCOMMENT
[t » g o 3% 3¢ ¥ i & #edit_service = Tools
% 2 . " 3 7 edit_service.select points([datetime.datetime( g, 1, 20, 0), datetime.da
2 8251 " Y v " _ P&t r 8 edit_service.drift_correction(-0
bt X, - ! . ) ! . 9 edit_service.select_points([datetime.datetime (20 g, 14, 8, 30)1)
g 8.20 4 ’ V. ' i F 10 edit_service.interpolate()
2 " 11
T d
o 8.154 L3 F

8.10 4 F

8.05 4 F

8.00 T T T T

o7 007 007 007 007
o 20 6 2 P o2 2
pug gep © qep ¥? gep 2 qep 2’ \
Date

| Automatically
NOO ++ @ v generated Python

Series Selector X
@Al © Simple Fiter Advanced Fiter code with each editi ng
SeriesID SitelD  SiteCode SiteName Variabl... VariableCode VariableName Speciation Ste p
= 14 1 USU-LBR-Mendon Little Bear River at Me... 34 Usuz4 Specific conductance Not Applicable ~
[ 15 1 USU-LBR-Mendon Little Bear River at Me... 34 usuz4 Specific conductance Not Applicable i k j
16 al USU-LBR-Mendon Little Bear River at Me... 35 Usu3s pH Not Applicable | &
/| 17 1 USU-LBR-Mendon Little Bear River at Me... 35 usu3s pH Not Applicable
[ 18 1 USU-LBR-Mendon Little Bear River at Me... 36 uUsu3e Temperature Not Applicable
[ 19 1 USU-LBR-Mendon Little Bear River at Me... 36 usuze Temperature Not Applicable
[E 20 1 USU-LBR-Mendon Little Bear River at Me... 37 usuz7 Turbidity Not Applicable
E 21 1 USU-LBR-Mendon Little Bear River at Me... 39 usuzge Phosphorus, total P il
= _nn A TR PO Lau_ A mioo s an Limtina AL ool i n
< | 1 ] » 4 Ll »




Ultimate Objective

* Transform raw sensor data to quality
controlled data in a repeatable way

- Raw Sensor Data
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=
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- EOG_Q ality Controlled Data
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Summary

e ODM Tools Python is a cross platform
(Windows, Mac) software for sensor data
management

* Visualization capabilities are helpful in
screening new data as they arrive

e ODM Tools provides GUI-based and scripting
of data quality control edits
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Questions?

OPEN SOURCE CODE REPOSITORY:
ODM Tools Python is available in GitHUB
https://github.com/UCHIC/ODMToolsPython
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