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Gradients Along Mountain To Urban
Transitions (GAIVIUT) Network

Logan River

Red Butte
Creek
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Bear
River
Basin

Utah Lake-
Jordan
River
Basin

Provo River

Ecohydrologic observatory
deployed in 3 watersheds in
northern Utah, USA: Logan
River, Red Butte Creek,
Provo River

Watersheds with similar
water source (high elevation
snow) but different land use
transitions

Measures aspects of

water inputs and outputs
and water quality over
mountain-to-urban gradient

Mix of aquatic and
terrestrial in situ and re-
locatable sensors

EPSCoR

IUTAR




B AirTemp_Avg: Temperature
RB_ARBR_C: Above Red Butte Reservoir
Climate

.. The Data Deluge

RB_FD_AA: Foothill Drive Advanced Aquatic
Raw data
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One year = 35,040 observations
So far (~3 years) = 105,000+ observations

Times 14 Aquatic Sites with ~26 Variables
Times 14 Climate Sites with ~74 Variables

Plus different versions of the data (raw versus checked) = over 200 million observations

You need some infrastructure to manage and share the data. g




Challenges to Managing Sensor Data

Volume of data

Data heterogeneity
Multiple watersheds
Multiple institutions
Multiple personnel
Scale

Data quality assurance
and quality control EPREEEEEE  \Vater quantity
Standardize data ; | e

editing '-
Synchronize timing,
data access, equipment ...
tracking

Rain, Snow, and Soil water and

Climate chemistry
B Gl




Cyberinfrastructure
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Data Storage

* Data Loading
* Data Manipulation
* Data Publication

Database

Tier 3: Data Storage, Processing, and Analysis

Data QA/QC

: «o {Raw Data

Estimation of Discharge and
Concentration from Surrogates

~

Data Visualization
and Analysis
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Sensor Nodes
* Stream gauging
* Surrogate

observations

K Tier 1: Sensors and Monitoring\

Periodic Monitoring

* Water quality
sampling

* Discharge
measurements

Tier 2: Communication

Base Staﬁh

Computer

Telemetry
Network

|

* Monitor Sensor

Node Status
* Retrieve Data/

Horsburgh, J. S., A. Spackman Jones, D. G. Tarboton, D. K. Stevens, and N. O. Mesner (2010), A sensor network for high frequency estimation of water
quality constituent fluxes using surrogates, Environmental Modelling & Software, 25, 1031-1044, doi:10.1016/j.envsoft.2009.10.012.



ODM2: Observation Data Model v. 2
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GAMUT Data Workflow
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Data Loading and Storage

LR_UWRL
LR_MainStreet
LR_FB

File: <NEW FILE=>*

Server

ODM2
ODM2
ODM2

Streaming Data Loader Wizard

Database Data File Location Scheduled Period Scheduled Begin
LoganRiverODM2 http://iutahins.uwrl.usu.edu/data/iUtah/CRB00_USU_LR_Mendon_Adv... 15 Minute 12/31/2000 12:(
LoganRiverQDM2 http://iutahins.uwrl.usu.edu/data/iUtah/CR800_USU_LR_UWRL_Advan... 15 Minute 12/31/2000 12:(
LoganRiverODM2 http://iutahins.uwrl.usu.edu/data/iUtah/CRB00_USU_LR_UWRL_Advan... 15 Minute 12/31/2000 12:(
LoganRiverQDM2 http://iutahins.uwrl.usu.edu/data/iUtah/CR800_USU_LR_UWRL_Advan... 15 Minute 12/31/2000 12:(

[ ] New Mapping Wizard

Date Time Column: Data Columns:

TIMESTAMP H TIMESTAMP RECORD Site RH_enc BattVolt Door_Tot WaterTemp EXO SpCond 1|lll }om ©ODOSat ODOLocz
UTC Offset S - 1 2016-01-115100 Mer67.09 13 0 1.25 457.3 B.313.797.7 1144
> 2 2016-01-125101 Mer66.5 13.05 0 1.33 456.6 B8.313.7979 1143
O —— 3 2016-01-125102 Met 65.76 1325 0 1.4 456.1 B8.313.7.98 114.5
4 2016-01-125103  Mer65.89 1297 0 1.46 455.7 B8.313.7.97.9 1143
- 5 2016-01-115104  Mer 75.54 12.81 0 1.51 455.6 B8.413.697.4 1138
15 e 6 2016-01-115105  Mer 75.94 12.76 0 1.56 4555 8.413.5 97 113.3
_— 7 2016-01-125106  Met 75.54 1271 0 1.62 4551 B.413.4966 1129
Unit | minute %) 8 2016-01-15107  Mer 76.23 12.68 0 1.67 454.8 841331961 112.2
9 2016-01-115108 Mer76.1 12.66 0 1.72 4541 B8.413.2954 1114
10 2016-01-115109  Mer 78.19 1265 0 1.76 453.7 B8.413.1.945 1104
11 OO1R-N1-12R110 Mar 7802 12 R4 0 18 4R 2 A412 Q2R 1naAa
Mappings:
Data Column Result ID Samp. Feat. Code Samp. Feat. Name Variable Code Variable Name Units Name  Methed Code Methed Name
WaterTemp_EXO 34 LR_Mendon_AA Logan River at.. WaterTemp_... Temperature degreec... 56 Water tempe...
SpCond 21 LR_Mendon_AA Logan River at.. SpCond Specific Con... microsie... 57 Specific con ...
pH 42 LR_Mendon_AA Logan River at.. pH pH pH Unit 58 pH measure ...
oDOo 9 LR_Mendon_AA Logan River at.. ODO Oxygen, diss... milligram... 59 Dissolved o ...
ODOSat 17 LR_Mendon_AA Logan River at.. ODO_Sat Oxygen, dis... Percent ... 61 Dissolved o ...
ODOLocal 10 LR_Mendon_AA Logan River at.. ODO_Local Oxygen, diss... Percent ... 60 Dissolved o ...
BGA = LR_Mendon_AA Logan River at.. BGA Blue-green a... relative fl... 76 Blue green ...
Chlorophyll 4 LR_Mendon_AA Logan River at.. Chlorophyll Chlorophyll ... relative fl... 77 Chlorophyll ...
Cancel < Back Finish




Data Loading and Storage

Text-based

Streaming Data Loader
Configuration Wizard

Data Files
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Sensor Network Base Station Database Server

Streaming Data Loader




Web-Based Data Access

Database Server Web Server

LoggerNet Server

LoggerNet
Backup

ODM
Streaming
Data
Loader
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Map Based Display
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Text Files
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Time Series Display
(and other plot types)
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Archival / ™
Archival Dgiiggﬂes - Visualization and Editing of
of original Virtual Sensor Data Streams
dat files Machine File-Based Archival
Backups and Publication

WaterOneFlow
Web Services

ODM Tools Python




Web-Based Time Series Data Access and
Visualization

€« C data.iutahepscor.org/tsa/# %02 ®
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Web-Based Time Series Data Access and
Visualization

€« c data.iutahepscor.org/tsa/# w @ ®

G
,% ® Q Map B Datasets W Visualization
L & Network v
. Show All Show Selected Clear Selected Export selected (.zip) Show / hide columns
Logan River m
® Quality Control Level ¥ | ["search =
Raw data (11 . . . . _
Quality controlled data 5 Plot Series Network Site Code Variable Code Variable Name Quality Control Level Num
Derived products 0 1401 Logan River LR_WaterLab_AA BGA Blue-green algae (cyanobacteria), phycocyanin  Raw data 8395
® site v
1404 Logan River LR_WaterLab_AA  Chlorophyll Chlorophyll Fluorescence Raw data 8395
Logan River at the Utah Water €5)
Research Laboratory west bridge 1412 Logan River LR _WaterLab_AA fDOM Colored Dissolved Organic Matter Raw data 8395
Climate Station at TW Daniels Q
Experimental Forest 1414 Logan River LR_WaterLab_AA  Nitrate-N Nitrogen, dissolved nitrate (NO3) Raw data 4033
Climate Station at Logan River €2 1416 LoganRiver LR Waterlab AA ODO Oxygen, dissolved Raw data 8742
Golf Course
Climate Station at Franklin (37 1419 Logan River ~LR_WaterLab_AA ODO_Sat Oxygen, dissolved percent of saturation Raw data 8742
Basin
Climate Station at Tony Grove (36 ) 1420 Logan River LR_WaterLab_AA  pH pH Raw data 8742
Logan River at Mendon Road m
1424 Logan River LR_WaterLab_AA  SpCond Specific Conductance Raw data 8742
(600 South)
Eive'er Heights Bridge Storm 8] 1425 Logan River LR_WaterLab_AA  Stage Gage height Raw data 8742
rain
Logan River near Tony Grove @ 1433 Logan River ~LR_WaterLab_AA  TurbMed Turbidity Raw data 8742
Logan River at Main Street o
(Highway 89/91) Bridge 1438 Logan River LR_WaterLab_AA  WaterTemp_EXO  Temperature Raw data 8742

Logan River near Franklin Basin €

Blacksmith Fork above o Showing 1 to 11 of 11 entries (filtered from 2,091 total entries)
confluence with Logan River

Wilkins Repeater o

Spring Creek Storm Drain (4]

Show less
® Variable

v
Stage, Gage height (1]
Chlorophyll, Chlorophyll (1)
Fluorescence

BGA, Blue-green algae o
(cyanobacteria), phycocyanin
WaterTemp_EXO, Temperature o




Web-Based Time Series Data Access and
Visualization

[ C' | data.iutahepscor.org/tsa/ <5

Dataseries Information
Active

General

Number Of Observations: 87517

Date Last Updated: 2016-04-05T23:45:00
Begin Date: 2016-04-06T00:00:00

End Date: 2016-04-05T23:45:00

UTC Offset: -7

Data Type: Continuous

Value Type: Field Observation

Method Description: Water temperature measured using a YSI EXO multi-
parameter water quality sonde.

Sample Medium: Surface Water
Source Organization: Utah State University

Source Description: Continuous monitoring data collected by Utah State
University as part of the GAMUT network of the NSF iUTAH EPSCoR project.

Location
Variable
Time Support

Quality Control Level

>
>
>
>
Cancel Add To Current Plot Clear and plot




Web-Based Time Series Data Access and

Visualization

& C' | data.iutahepscor.org/tsa/# w @ ® =

E Q Map Datasets ot Visualization
i —
144 i £ Plot Options
All ‘ Last Month = Last Week
Begin Date 10/02/2013
124
End Date 4/04/2016
Visualization Time Series v
= Legend
g - M ODO: Oxygen, dissolved
CE” 84 % LR_WaterLab_AA: Logan River at the Utah
; 2 Water Research Laboratory west bridge
< o Raw data
] 5
% © B WaterTemp_EXO: Temperature
c 3 LR_WaterLab_AA: Logan River at the Utah
g, 6 g Water Research Laboratory west bridge
< = Raw data
(]
Summary Statistics
4 Arithmetic Mean 10.42
Geometric Mean 5.06
Maximum 14.01
21 Minimum 0
ro Standard Deviation 1.03
10% 10.25
0 T T T T T T T T T
2014 April July October 2015 April July October 2016 April 25% 10.68
Date
WWM‘W Median, 50% 11.45
r T T T T T T T T T n
2014 April July October 2015 April July October 2016 April 75% 8.95




Filters

®

®

(<]

Web-Based Time Series Data Access
and Visualization

(& data.iutahepscor.org/tsa/#

®
t

Network

Logan River
USGS Instantaneous
USGS Daily

Quality Control Level

Derived products
Approved or Provisional
Raw data

Quality controlled data

< 0000 ¢ 000 ¢

Site
Logan River at the Utah Water 0
Research Laboratory west bridge
LOGAN RIVER ABOVE STATE  €)
DAM, NEAR LOGAN, UT

JORDAN RIVER @ 1700 m
SOUTH @ SALT LAKE CITY, UT
RED BUTTE CREEK AT FORT €0
DOUGLAS, NEAR SLC, UT

LITTLE COTTONWOOD CREEKO

Q Map E Datasets ol Visualization
h = Show All Show Selected Clear Selected Export selected (.zip) Show / hide columns
Plot Series Network Site Code Variable Code Variable Name Quality Control Level Number Observations Date Last Updated
1406 Logan River LR_WaterLab_AA Discharge_cms Discharge Derived products 35041 2015-01-01T00:00:00
1411 Logan River LR_WaterLab_AA fDOM Colored Dissolved Organic Matter Derived products 4737 2014-02-19T08:00:00
1437 Logan River LR_WaterLab_AA WaterSurfaceElev Water level Derived products 34883 2015-01-01T00:00:00
7 USGS Instantaneous 10109000 60 Discharge, cubic feet per second Approved or Provisional 882205 2014-05-14T00:00:00
24 USGS Instantaneous 10109000 65 Gage height, feet Approved or Provisional 882205 2014-05-14T00:00:00
67 USGS Daily 10109000 60 Discharge, cubic feet per second Approved or Provisional 22139 2014-05-13T00:00:00

Experimental Forest

Climate Station at Franklin €
Basin

Climate Station at Tony Grove G)
Knowlton Fork Climate Q
Todds Meadow Climate (50 )
Green Infrastructure Climate o
Above Red Butte Reservoir o

Climate
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Filters

Web-Based Time Series Data Access

and Visualization

C data.iutahepscor.org/tsa/#
EPSCOR
Q Map E Datasets s Visualization
5.0 [0
140
454
130
4.04
120
_354
o
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Discharge, cubic feet per second (ft3/s)

40 ®

£ Plot Options

All | Last Month

Begin Date 12/01/2014
End Date 1/01/2015

Visualization

Last Week

Time Series v

i= Legend

B Discharge_cms: Discharge

LR_WaterLab_AA: Logan River at the Utah

Water Research Laboratory west bridge
Derived products

M 60: Discharge, cubic feet per
second
10109000: LOGAN RIVER ABOVE STATE DAM,
NEAR LOGAN, UT

Approved or Provisional

Summary Statistics
Arithmetic Mean 2.40
Geometric Mean 1.83
Maximum 5.237869822
Minimum 1.064990593
Standard Deviation 0.25
10% 212
25% 2.34
Median, 50% 2.42
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Sensor Data QAQC
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Sensor Data QAQC

Plot Display

Date Range

Date Time

— Restrictions
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Site: Logan River at Main Street (Highway 89/91) Bridge Site: Logan River at the Utah Water Research Laboratory west bridge
VarName: Specific Conductance — VarName: Specific Conductance
QcL: 0 QcL: 0
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M u Itl p | e Site: Logan River near Tony Grove Site: Logan River at Mendon Road (600 Sa
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[LR_WaterLab_AA-Logan River at the Utah Water Research Laboratory west bridge
Variable ISpCond-Speciﬁc Conductance vl

SeriesID SitelD SiteCode SiteName VariableID VariableCode VariableName Speciation VariableUnitsID  VariableUnitsName Sa dium  ValueType

5 1 LR_WaterLab_AA Logan River at the Utah Water Research Laboratory west bridge 58 SpCond Specific Conductance Not Applicable 192 microsiemens per centimeter Syffate Water
2 LR_Mendon_AA Logan River at Mendon Road (600 South) 58 SpCond Specific Conductance Not Applicable 192 microsiemens per centimeter Surface Water
3 LR_MainStreet_BA Logan River at Main Street (Highway 89/91) Bridge 58 SpCond Specific Conductance Not Applicable 192 microsiemens per centimeter Surface Water  Field Observatior
9 LR_TG_BA Logan River near Tony Grove 58 SpCond Specific Conductance Not Applicable 192 microsiemens per centimeter Surface Water  Field Observatiol ~
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QAQC: Post Processing

Common Filters on
Editing Tools — Data Points

Value >

File | Plot | Edit | View
Edit Functions Recording Options

OB ~n / X bOX | M , o

Restore Save || Filter Reset Change Interpolate Linear Flag Add Delete | New Open Save Value:
Series Points Selection Value Drift Point Point || Script Script Script

Value< 4

. Time Period: | cecond fonsole
Logan River at Mendon Road (600 South) dit View Options Help

Date ools Python Console

S on 2.7.8 |Continuum Analytics, Inc.| (defa
art - 10/ 2/2013 B~ o00:00:00 2 2014, 15:12:11) [MSC v.1500 64
n win32

Commit Edits to THEF T SRy  Python Code

Value Change Threshold

the Database 1L I Console

Value <
o J edit_service
" ' 3 itools.controller.logicEditTools. R

ilter from previous filter ance at 0x0000000021B10FC8>
edit_service.filter_value(2.0, )
OK ] [ Cancel ] [ Apply ] points = [
— [datetime.datetime (2014, 8, 11, 1, 0),
mtime.datetimewolﬁ, 8, 11, 1, 15), datetime.
datetime (2014, 8, 11, 1, 30), datetime.datetime(
2014, 8, 11, 1, 45), datetime.datetime (2014, 8, 11
, 2, 0), datetime.datetime (2014, 8, 11, 2, 15),
datetime.datetime (2014, 8, 11, 2, 30), datetime.
datetime (2014, 8, 11, 2, 45), datetime.datetime(
2014, 8, 11, 3, 0), datetime.datetime (2014, 8, 11,
3, 15), datetime.datetime (2014, 8, 11, 3, 30),
datetime.datetime (2014, 8, 11, 3, 45), datetime.
datetime (2014, 8, 11, 4, 0), datetime.datetime(
2014, 8, 11, 4, 15), datetime.datetime (2014, 8, 11
. L & , 4, 30), datetime.datetime (2014, 8, 11, 4, 45),
Dynamlc Data datetime.datetime (2014, 8, 11, 5, 0), datetime.
datetime (2014, &, 11, 5, 15), datetime.datetime(
N 5 2014, 8, 11, 5, 30), datetime.datetime (2014, 8, 11
Edltlng Dlsplay , 5, 45), datetime.datetime (2014, 8, 11, 6, 0),
datetime.datetime (2014, 8, 11, 6, 15), datetime.
datetime (2014, &, 11, 6, 30), datetime.datetime(
¢ U @i | X=1ul 29, 2014 02:30, Y= 12.9183 (Oxygen, dissolved (miligrams per liter)) 2014, 8, 11, 6, 45), datetime.datetime (2014, &, 11
, 7, 0), datetime.datetime (2014, 8, 11, 7, 15),
Editing a new file datetime.datetime (2014, 8, 11, 7, 30), datetime.

I e ” Execute Selection ][ Pt e datetime (2014, &, 11, 7, 45), datetime.datetime(
2014, 8, 11, 8, 0), datetime.datetime (2014, 8, 11,

4 #series_service = SeriesService(connection_string="mssql+pyodbc:// Amber:@iUTAHdbs.uwrl.usu.edu/iUTAH_Logan_OD') 8, 15), datetime.datetime (2014, 8, 11, 8, 30),
S edit_service.filter_value(2.0, '<') datetime.datetime (2014, &, 11, &, 45), datetime.
& edit service.reset filter() datetime (2014, 8, 11, 9, 0), datetime.datetime(

7 #Perform linear drift correction based on calibratioon 8/13/14 2014, 8, 11, 9, 15), datetime.datetime (2014, 8, 11
8 Epoints = [ , 9, 30), datetime.datetime (2014, &, 11, 9, 45),

; h . . datetime.datetime (2014, 8, 11, 10, 0), datetime.
I =dit_ssrvice.aclect polnca([), pointal datetime (2014, 8, 11, 10, 15), datetime.datetime(
11 edit_service.drift_correction(0.075) 2012, 8, 11, 10, 30). darecime.datetime (2014, 8,
1z #Interpolate anomalous points 11, 10, 45), datetime.datetime (2014, &, 11, 11, 0
13 Fpoints = [ ), datetime.datetime (2014, 8, 11, 11, 15),
15 edit_service.select_points([], points) datetime.datetime (2014, 8, 11, 11, 30), datetime.
16 edit_service.interpolate() datetime (2014, 8, 11, 11, 45), datetime.datetime(
17 #F]ug_periodof sensor malfunction Python 2014, 8, 11, 12, 0), datetime.datetime (2014, &, 11

. : . 19 18\ Asrarima dsrarimaid014 2 11 13 200
18 edit_service.filter_value(2.0, '<')

. ODMTools Python Console
Series: mssql://Amber@iUTAHdbs.uwrl.usu.edu/iUTAH_Logan_OD Editing a new fil& H H Python Console x| Table View
cript Editor Lok e FYERRES




What were the field
conditions of our discharge
measurement?

Has this turbidity
sensor been serviced
at the factory?

When was the last
time we cleaned this
sonde?

How did the other
technician store
calibration files?

Which sensors are
deployed at this site?
Who installed them?

How long has
that battery
been deployed? -

Who programmed
this datalogger?

Which standards
did we use for that
calibration?

b

When was the last
time we changed

desiccant?

What is the
calibration history of
this fDOM sensor?
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Managing Physical Infrastructure

IsFactoryService

ActionFileLink

FeatureActionID }

o<
S

ValidDateTimeUTCOffset

EDatalogger Information
+ Datal Fi 3 5 M. i Datal ileCol
|- opm: Datalogg 9 I “|0ODM2Equipment.DataLoggerFiles Sool ggerFi
ProgramID DataLoggerFileID DatallnggerFlleColumnID ) R
AffiliationID o< ProgramID gefuLtID FileID @ e
Inf oy ProgramMame ) DatalLoggerFileName Iata Oggeé'oli tvariablelD o
el LI ProgramDescription o DataloggerFileDescription o nstrumentOutputiariable .
ProgramVersion o DataloggerFileLink [n] ColumnLabel )
" o ProgramFileLink o ColumnDescrlptlon_ o
‘_IDI'.‘" t. MeasurementEquation o
" Scanlnterval o
5%?;"&:23::&3':31[) By ScanIntervalUnitsID o "
ModelPartNumbe o RecordingInterval o
ModelName r RecordingIntervalUnitsID O "
ModelDescription o 1 ODM: t.Inst tOutputVariables + O« AggregationStatisticCV L
IsInstrument
ModelSpecificationsFileLink o g SIS InstrumentOutputvariablelD ) -
ModelLink o [~ opbM2core.Methods e D O oDMacoTi =Calibration Materials
ariable ' :
MethodID ) _| InstrumentMethodID Pal xar!ag:e_er o N - :
MethodTypeCV o[ O€  InstrumentResolution o P~ V::::bIEC\;zE 4 ~|ODM2DataQuality.ReferenceMaterialValues
- r el [}
EquipmentID MethodDescription ~ © e VariableDefiniton @ ' ReferenceMateriallD
EauipmentCode MethodLink o T SpeciationCV o ReferenceMaterialValue )
EguismentName OrganizationID @ ta NoDataValue \F;ef«_arsln?EMaterlalAccuracy o
J ariable
EquipmentTypeCV By T + UnitsID
EquipmentModellD P Ecalibration Actions CitationID
EquipmentSerialNumber =y 5 S - =
EquipmentOwnerlD g -/ODM .Calibrat f i
EquipmentVendorID By " BridgelD :
EquipmentPurchaseDate " = " = ActionID Ny —| ODM2DataQuality.ReferenceMaterials
EquipmentPurchaseOrderNumber o |- 'ODM2Equipment.CalibrationActions EquipmentID Ba > MateriollD
EquipmentDescription o ActionID g eraranceataria .
EquipmentDocumentationLink o " - . - = S ReferenceMaterialMediumCV
;:alLbratlont%hEtCk\tf\ilug bleID o o |_innu t.Calibrat ReferenceMaterialOrganizationID
nstrumentQutputVariable. a "
* CalibrationEquation [n] BridgeID ' Re:EFEHCeMater!a:Code )
~ y . ActionID ng ReferenceMater!a LotCode o
“1ODM: t.E tUsed .
‘ ODi| s ‘ q ReferenceMateriallD g ReferenceMater!a:Purc_ha;eDate u
BridgeID J ReferenceMaterialExpirationDate n]
ActionID iy ReferenceMaterialCertificateLink o
EquipmentID |2 opM2core.samplingFeatures & € SamplingFeaturelD o
" E SamplingFeaturelD 5% [0)
|J ODM t.Related E t SamplingFeatureUUID .
RelationID SamplingFeatureTypeCV | (2 ODM2Core.Results
" o SamplingFeatureCode
E tID 4 4
Rgll-lalgi?:slipTypeCV : 5 “loDM2C RelatedActi SamplingFeatureName o Eesu:}::ﬂ:l)JID
RelatedEquipmentID " i ODM2Core.Actions l ore=e ore SamplingFeatureDescription [ FeatureActionID n
RelationshipStartDateTime ActionID RalationID R SamplingFeatureGeotypeCV ot ResultTypeCV By
RelationshipStartDate TimeUTCOffset ActionTypeCV ng ActionID "u| | FeatureGeometry o VariableID e
RelationshipEndDateTime o Method1D RelationshipTypeCy il Eevationm ey 0 w| | unitsip g
RelationshipEndDateTimeUTCOffset o BeginDateTime RelatedActionID ¢ SevationDatumy %) | TaxonomicClassifierID O
BeginDateTimeUTCOffset % ProcessinglevelID By
ELLL Actians) EndbareTimeLTCOset @ ResutbateTimeUTCOMSet @
ActionID ActionDescription o ' o= OPM2Core. FeatureACHONY ValidDateTime o
o o
o

MaintenanceCode
MaintenanceReason

-

SamplingFeaturelD Y
ActionID

StatusCV
SampledMediumCV
ValueCount




Managing Physical Infrastructure

Create Site Visit

| Knowiton Fork Basic Aquatic

Site: < |
Begin Date Time: | 2015-12-01 14:00 &
Begin UTC Offset: | -7:00 MST M
End Date Time: = 2015-12-01 15:30 L
End UTC Offset: | -7:00 MST -
Cleaned sensors, calibrated aquatic sensors.
Description:
a
Crew: ‘[xunmrskyofutah:DmEir‘ksson][xUmorsnyMUmh:StevonHall\ "
Action Type: | Instrument calibration e
Begin Date Time: | 2015-12-01 14:00 &
Begin UTC Offset: | -7:00 MST <.
End Date Time: | 2015-12-01 14:30 L
End UTC Offset: | -7:00 MST -
Calibration of pH sensor
Description:
Z
Action File: Choose File | No file chosen
Method: | Calibration performed to pH reference standards of 7 and 10 e
Equipment Used: | 617: 121100803 (Sensor, EX020H) |«
| (Liquid aqueous : 1 3AH451 | xLiquid aqusous : 2 3AH355 |
Reference ‘ ‘
'“"’“"""'vm [ Exo2pH: pH -
Calibration Check |
Value:
Calibration
Equation:

[iUTAH o]

Deployments for Todds Meadow
Climate
Show| 50 % |entries

.

Home  Sites  Actions - Inventory -  People -  Vocabularies ~ Amber Jones  Logout

Site Visit Details
N W

Location

Site Code: LR_FB_BA

Site Name: Logan River near Franklin Basin

Description

People: Chris Cox

Begin Date y

Time: Aug. 14, 2014, 9:56 a.m.

End Date

Time: Aug. 14,2014, 11:47 am.

UTC Offset: -7

Action Purpose: Cleaning and calibration, change pH tip
Description:  Type: Planned, reguiar

Related Actions

e
Show | 50 3| entries Search:

Action Type “ Begin Date Time End Date Time Description
Equipment maintenance Aug. 14,2014, 10:13 am. Aug. 14,2014, 11:01 am. None
Equipment retrieval Aug. 15,2014, 11:16 p.m. Aug. 15,2014, 11:17 p.m. None
Instrument calibration Aug. 14,2014, 11:23 am. Aug. 14,2014, 11:40 am. None
Instrument calibration Aug. 14,2014, 11:23 am. Aug. 14,2014, 11:40 am. None
Instrument calibration Aug. 14,2014, 11:23 am. Aug. 14,2014, 11:40 am. None
Instrument deployment Aug. 14,2014, 11:16 am. present None
Showing 1to 6 of 6 entries Previous | 1 | Next
— Previous Next—

Home Sites Actions ~ Inventory ~ People ~ Vocabularies ~

Amber Jones Logout

Search:

Site N Site Equipment Serial Equipment Manufacturer Model Part
Date Code Site Name Group Number Type Name Number Edit/Delete

Jan. 6, 2014, 3

Todds Meadow Red Butte 5
p.m. RB_TM_C Cleato oy 13762 Sensor Apogee Instruments -- [N
to present
Jan. 6, 2014, 3
p.m. RB.TM G cddsMeadow  RedBulte 1015150 Sensor Rotronic 27725-6 @ ®

Climate Creek
to present
Jan. 6, 2014, 3

Todds Meadow Red Butte .

e %

p.m. RB_TM_C S e 67513 Sensor Geonor z ®
to present
Oct. 21,2013, 3

p.m.

To.dds Meadow Red Butte 4373 Sensor Apogee Instruments




Managing Physical Infrastructure

UTAH n Home Sites Actions ~ Inventory ~ People ~ Vocabularies ~ Amber Jones Logout B
it

iUTAH n Home Sites  Actions ~  Inventory ~ People -  Vocabularies ~
Equipment

Equipment Details
Show | + | entries Search:
-
Serial i Type i Code , Equi Model Manufacturer Name Owner Edit/Delete

53253 Sensor £PSCoR - a h - - - -
Home Sites Actions v Inventory ~ People ~ Vocabularies v Amber Jones Logout
53252 Sensor
53251 Sensor
T Person Details e e
UTAH | o TS
Name: Chris Cox
C alib r ati o n s Organization: Utah State University
ddress: chris.cox@usu.edu
Show | —¢ | entries Phone: 505-250-5885
Email: chris.cox@usu.edu

Date

Sept. 5, 2014, 12:02 p.m.

Equipments owned by this person
Sept. 4, 2014, 1:11 p.m.

Aug. 14, 2014, 11:23 a.m. Show entries Search:
July 30, 2014, 1:16 p.m. Serial Number 4 Model Type Manufacturer
July 8, 2014, 1:53 p.m. 0651301-G-00243 BSP65-12 Solar panel Northern Arizona Wind and Sun
. . 0651301-G-00244 BSP65-12 Solar panel Northern Arizona Wind and Sun
Showing 1 to 5 of 5 entries
1028 ST-110 Sensor Apogee Instruments
l 120519010198 SPMO020P Solar panel Northern Arizona Wind and Sun
6500933 Sensor
120519010205 SPMO020P Solar panel Northern Arizona Wind and Sun
6500932 Sensor
6500931 Gy 120519010206 SPMO020P Solar panel Northern Arizona Wind and Sun
6500930 Sensor 120519010208 SPM020P Solar panel Northern Arizona Wind and Sun
6500929 Sensor 120519010210 SPM020P Solar panel Northern Arizona Wind and Sun
6500928 Sensor 120519010212 SPMO020P Solar panel Northern Arizona Wind and Sun

120519010213 SPMO020P Solar panel Northern Arizona Wind and Sun




Action Type:

Begin Date Time:

Begin UTC Offset:

End Date Time:

End UTC Offset:

Description:

Action File:

Method:

Equipment Used:

Instrument Output
Variable:

Units:

Processing Level:

Sampled Medium:

+ Add Result

Managing Physical Infrastructure

Instrument deployment M ‘ - ™
Home Sites  Actions~ Inventory -  People -~  Vocabularies ~ Amber Jones  Logout
2015-12-01 14:00
-7:00 MST Show (50 % | entries Search:
ResultDate  * Site Code Site Name Variable Code Variable Name Result
2015-12-01 14:00
Z':‘y 26,2018,1023 gy GiRr G Green Infrastructure Glimate AirTemp_Avg Temperature Time series
. -
-7:00 MST Ve 242081023 g e 6 reen nasructur Gimate Results Details
May 24,2013, 1023 o Gige G Green Infrastructure Climate
Deployed DO sensor am. o Begin DateTime: May 24, 2013, 10:23 a.m.
:A;y 26,2018,1023 gy iR G Green Infrastructure Glimate UTC Offset: 7
:ra"y BHEGET RB_GIRF_C Green Infrastructure Glimate Site Code: RB GIRF C
L”;y 24,2013,1 RB_GIRF_C Green Infrastructure Climate Site Name: Green Infrastructure Climate
:1: 2420131 RB_GIRF_C Green Infrastructure Glimate Variable Code: AirTemp_Avg
Variable Name: Temperature
:';y 24,2018, 1 RB_GIRF_C Green Infrastructure Climate P
Units: degree celsius
:”'ra“y EREGET RB_GIRF_C Green Infrastructure Climate
Action Description: None
Choose File | No file chosen et 23T he GiRF.C Green Infrastructure Climate
:'ra“y PRLEGELT RB_GIRF_C Green Infrastructure Glimate )
| Choose a Method Equipment Used
:':' 24,2013, RB_GIRF_C Green Infrastructure Climate
x :12L1
‘ [578: 121100319 (Sensor, EXO2DOProbe) | M rpamc st
o Equipment Serial .
May 242013, 1 quip 61052819 Equipment Type: Sensor
o r: ’ . RB_GIRF_C Green Infrastructure Climate Number:
Results o
Equipment Code: 373 Equipment Name: 373
:’/Ira: 24,2018, 1 RB_GIRF_C Green Infrastructure Climate quip qulp
‘ EXO2DOProbe: Oxygen, dissolved percent of saturation . Manufacturer )
gen, ;ll;y 24,2013,1 RB_GIRF_C Green Infrastructure Climate Equipment Model Name: HC283 Name: Rotronic
May 24, 2013, 1 )
RB_GIRF_C Green Infrastructure Climate Dave
‘ percent p.m. Owner Name: Eiriksson
May 24,2013, 1 RB_GIRF_C Green Infrastructure Climate
p.m.
‘ Raw
;":’ ELEGELT RB_GIRF_C Green Infrastructure Climate
Liquid aqueous
‘ q q May 24,2013, 1 RB_GIRF_C Green Infrastructure Climate PARIn
p.m. coverage
May 24, 2013, 1 RB_GIRF_C Green Infrastructure Climate PAROUt_Avg Radiation, outgoing PAR Time series
p.m. coverage
May 24, 2013, 1 RB_GIRF.C Green Infrastructure Climate PAROUt_Avg Radiation, outgoing PAR Time series
p.m. coverage
jgadd ction May 24, 2013, 1 Time seri
otk RB_GIRF_C Green Infrastructure Climate TargTemp_SI111_Avg Temperature ime series

p.m.

coverage



Open Source Code

WEBTSA — Time series data visualization
— https://github.com/UCHIC/WEBTSA

ODM Streaming Data Loader
— https://github.com/ODM2/0ODM?2StreamingDatal.oader

ODM Tools Python — Sensor Data Management
— https://github.com/ODM2/0ODMToolsPython

ODM2 Sensor — Sensor equipment management
— https://github.com/UCHIC/ODM2Sensor

GitHub




Conclusions

Researchers are using in situ sensors at multiple sites more commonly
resulting in large datasets

Much of the data management workflow can (and should!) be
automated

Visualization access can be made broadly available

Reproducible QC removes the requirement that only one person
perform post processing and increases confidence in the process

The tools described have sped the time from collection to analysis
and facilitate sharing and publication of the data

Sustainability is enhanced by using community-developed standards
and open-source tools

Data reusability facilitated by ability to access data and metadata
programmatically

Data Available at http://data.iutahepscor.org
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UtahState

University

Amber Jones
amber.jones@usu.edu

Jeff Horsburgh
jeff.horsburgh@usu.edu

http://data.iutahepscor.org

Any opinions, findings, and conclusmns or recommendahons
expressed in this material ér»e t@ase ofthe authorﬁsj and ¢
necessarily reﬂect the VIEWS df the Natiohal Science Foundatlon
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