Implementation Of A Workflow For
Streaming Sensor Data For A Large-
Scale Hydrologic Monitoring Network

Amber Spackman Jones USU Spring Runoff Conference
Jeffery S. Horsburgh 4-1-2014

Stephanie Reeder 7
Support: NSF‘
EPS 1208732 N




Challenges to Managing Sensor Data

= Volume of data
= Data heterogeneity
= Multiple watersheds

Rain, Snow, and Soil water and
@@,  Climate Sapflux chemistry
S IR SRl o

= Multiple institutions
® Multiple personnel
= Scale

= Data quality
assurance and quality
control

= Standardize data
editing
®= Synchronize timing,

data access,
equipment tracking



Gradients Along Mountain To Urban

Transitions (GAMUT) Network
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Ecohydrologic observatory
deployed in 3 watersheds:
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



Gradients Along Mountain to Urban

Transitions (GAMUT) Network

Climate/Terrestrial Sites _ AORENBSED

Manufacturer Instrument Variables Measured

Air Temperature and Relative

Campbell HC2S3 Sy
Apogee ST110 Air Temperature
Campbell CS106 Barometric Pressure
RM Young 5303 Wind Speed/Direction
Geonor TB-200 Precipitation
f Judd Depth Sensor Snow Depth
Radiation ( Incoming and Outgoing
32 Hukseflux NRO1 Shortwave and Longwave
Radiation
housmg
$p-230 Incoming Shortwave
) Radiation Sonde Stage plate
i . housing
Incoming and Outgoing
SO Ezgit:;z:thenca"y Active Manufacturer Instrument Variables Measured
SI-111 Surface Temperature YSI 599100-01 Dissolved Oxygen
Soil Moisture, Temperature, Specific Conductivity and
and Conductivity atpS cm, 10 YSl 599870-01 ' /
ACC-SEN-SDI g Water Temperature
cm, 20 cm, 50 cm, 100 cm
below ground YSI 599795-02 pH
€s210 Enclosure Humidity Fluorescent Dissolved
YSI 599101-01 .
18166 Enclosure open door sensor Organic Matter (fDOM)
Blue Green Algae and
Y| 599102-01 &
Chlorophyll a
Water Depth and Water
Campbell Cs451 .
Temperature
Turbidity and Water
FTS DTS-12 Y
Temperature
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GAMUT Data Workflow
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Sensor Data Acquisition
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Datalogger Program Updates

Planned Update Data for 1-2 Urgent Update Some data™>

for addition/deletion of long time steps for diagnostic or may be lost
term variable, adding tables for may be lost in troubleshooting under this
adamptive sampling, etc. this process purposes scenario!

Technician

Technician

modifies Technician modifies Technician
datalogger documents datalogger documents
program. changes and program. changes and
ovestse | ustonsen
o bass & d:la;g:;c;s:.lc changelog file.
sub-version

Uploaded to

®n.iUTAH S

Uploaded to

E®.ilTAHSS

If available, Jeff
or Amber will:
-Download data to
Loggernet Server just
prior to diagnostic
program being sent.
-Pause Streaming
Data Loader.

Technician communicates
with other technicians,
ensures that all sites are
running same baseline
program. o

Technician notifies Jeff
and Amber via email.

Jeff or Amber performs the following
on the LoggerNet Server:

-Downloads latest data from the site.

If there is no centra
data download prior
to sending new

J,

and Amber via email.

(@) Technician sends diagnostic
program to site.

% Technician notifies Jeff

program, all data not
yet loaded to
database will be lost.

Site is taken offline
Itis assumed that
any data collected

during this period will
not be stored in the
database.

Technician downloads data
I‘I resulting from diagnostic
program if it is to be saved.

-Runs the Streaming Data Loader.

@) Technician sends regular
program to the site.

-Pauses the Streaming Data Loader.

o ui P

-Moves the old datalogger file into a backups folder.

-Sends the new datalogger program to the site

»

-Modifies the Streaming Data Loader to account for

).

Technician notifies Jeff
v. ‘ and Amber that site is

back to normal operation.

any changes to the datalogger file.

-Restarts the Streaming Data Loader.

Jeff or Amber notifies technician
that process is complete.

. Jeff or Amber restart the Streaming
i’ Data Loader for the site.




Data Loading and Storage
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Monitoring Site Locations
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oading and Storage
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Web-based Data Access
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v
[0+
@
(51
(o5 ]
v
[11]
5]
(5]
[11]
o
o
(5]

@ Battery voltage

@ Blue-green algae (cyanobacteria), phycocyanin

@ Chiorophyll Fluorescence

@ Indicator

@ Time Stamp 204 - - - - - - - T r T T )
. October  November December 2012 February  March April May June Juy August  September

@

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data

Raw data




Sensor Data QAQC

MDF LoggerNet Server

LoggerNet
Backup ODM

MDF Database Server

Streaming
Data
Loader

.dat
DatalLogger
Text Files

Archival
Archival of of ODM

original Databases )
. Virtual
.dat files B
Machine ==
Backups

ODM
Database

Visualization and Editing of
Sensor Data Streams

MDF Web Server

Map Based Display

Time Series Display
(and other plot types)

ﬁ"

File-Based Archival
and Publication




Development of a QAQC Plan

Quality Assurance:

“..protocols developed and adhered to in a
way that minimizes inaccuracies in the data
produced ... produces high-quality data while
minimizing the need for corrective measures
to improve data quality.”

® Sijte Standardization

Data Curation (Datalogger Programs
and Files, Data Averaging, Database
Structure, Equipment Management)

Quallty ContrOI: “occurs after

the data are generated and tests whether
they meet the necessary requirements for
quality outlined by the end users.”

®= Data Qualifiers and Flagging

®= ODM Tools Python (data management
software)

® Quality Control Levels
= Data Processing Steps

. Usl.J-.LBR-Plllﬂltt Little Bear River . UL, ] g ) :SU-LBR-SFLOWI' = South Fork Little Bear River below Davenport Creek near Avon, Utah
= Replicate Sensors Fo %33 Sersordritand
= Factory Maintenance i o calibrationshift
. . £ Sediment %
= Field Maintenance Schedule and & « | sensor cup = /\/\/\f
Procedures : | .
[ | ‘ — -

Field Calibration Schedule
and Procedures

Manual Data Monitoring
Automated Data Monitoring and Alerts
Recording Events

Campbell, J. L., Rustad, L. E., Porter, J. H., Taylor, J. R., Ethan, W., Shanley, J. B,, ...

-LBR-Confluence - Little Bear River below Mendon Road near Mendon, Utah

UsU.
Confluence of South and East Forks near Avon, Utah

USU-LBR-Mendon - Little Bear River at

: Strahge (©) o e I\ Dead battery
§° anomalies () 0 ;3“'5 O\ ' \
§ 2 O . f" - \ . *®
doly O : A ‘g -
: | \ y

Now }")37 Fed-2008 May- 2008 A Nov- 2008 Fed-2009 V lay- 2009 9Oct 1.0ct "'J():( 15.0ct 17 O(I.

(2013). Quantity is Nothing without Quality. BioScience, 63(7), 574-585. do0i:10.1525/bi0.2013.63.7.10



QAQC: Automated Alerts

iUTAH Data Alerts <data.alerts@usu.edu>

Technicians receive email alerts daily

The following results are have repeated values in the past day.

SitelD SiteCode  VariablelD VariableCode DataValue Start End ValueCount
L] 3 LR_MainStree 61 ODO_Sat 84.90 2014-02-17 21:15 2014-02-18 01:15 17
1. Power: batter voltage < 12 volts Jifuaes  GX0S  mBuSTRUmusmAns 2
4 LR_TWDEF_C 13 SWin_NRO1_Avg -4.88 2014-02-17 20:30 2014-02-18 00:30 17

4R TWDEF_C 14 SWOUt_NROT_Avg 00 2014-02-17 18:30 2014-02-18 04:00 39
P i . | f iable i h i SIRTWOEE G 25 PAROG Al 0 2014017 1835 20769738 0400 38
e rs I ste n ce . va u e 0 a Va r I a e I S u n c a n gl n g 4R TWDEF C 41 Sm\chLzo%m,Avg .00 2014-02-17 06:15 2014-02-18 04:00 88
4 LR TWDEF C 45 SoilCond_50cm_Avg 100 2014-02-17 06:15 2014-02-18 04:00

88
4 LR TWDEF_C 48 SoilTemp_100cm_Avg -2.06 2014-02-17 09:15 2014-02-17 13:15 17
4 LR_TWDEF_C 49 SoilCond_100cm_Avg 00 2014-02-17 06:15 2014-02-18 04:00 88

2.
3. Updates: data are not being reported SRS LI e e
4. NaNs: sensor is reporting “NaN” values

5LR_GC_C 45 SoilCond_50cm_Avg .00 2014-02-17 06:15 2014-02-18 04:45 91
5LR GC_C 91 Precip_HrDiff .00 2014-02-17 06:15 2014-02-18 04:45 91

(15 rows affected)

Additional alerts will be implemented as needed |
(e.g., variable-specific range checks, internal E
consistency, spatial consistency). s

t } t f t
26-Nov 29-Nov 2-Dec 5-Dec 8W 11-Dec 14-Dec
Date

Streaming Data
Loader

Observations Alert Generator
Database

Alert!!

USU35-pH (-

30-Aug 6-Sep 13-Sep 20-Sep 27-Sep 4-Oct
Date



QAQC:

Data Visualization and Management

Multiple Plot Types L Plot Display Options

Plot | Edit | View

Plots
= ]

]
l,

Series

Time Probablity Histogram Box/Whisker Summary

|
Plot Options Date Time
-~ — -
B i | b 50 8/14/2013
i 5
Plot | Show | #Hist Box Whisker 3/28/2014

Type~ |Legend| Bins

Typer

(104
@~

Full Date
Range

Dynamic
Zooming and
Pannin

v -
S <
| ] e
ol 2
T 1000f 240
I s 2
2 &
B 8
I T 500}
3 30
' E
ol
13 14
0ec % jan 06 2°

)

Date Range

A
R 20 20V

b 03 20

Y 204

Restrictions

20

Temperature(degree celsius)

A
wat 17 20V

. 03 7_()1A

®-® Foothill Drive Advanced Aquatic Gage height

@@ Foothill Drive Advanced Aquatic Temperature

@@ Foothill Drive

Time Se

Selection

ries

POO +[E@e @

Advanced Filter

RB_FD_AA-Foothill Drive Advanced Aquatic

SiteName

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

Series Selector
DAl @ Simple Fitter
Site
[[] Variable BattVolt-Battery voltage
SeriesID SitelD  SiteCode
240 10 RB_FD_AA
[ 241 10 Re_FD_AA
[ 242 10 RB_FD_AA
[ 243 10 RB_FD_AA

Variabl... VariableCode

66
67
68
69
70
71
72
73

TurbMed
TurbMin
TurbMax

TurbVar
TurbBES

WaterTemp_Turb

TurbWipe
Stage

Filters on
| Data Series

-

85 Query Builder

B X

[ )

Field Names:

(SiteName |8
SiteCode
Latitude
Longitude
VariableName
VariableCode
DataType
ValueType
Speciation

[ Is Null | [ Is Not Null |

SELECT * FROM [Attributes] WHERE

Unique Values

‘Little Bear 11°
‘Little Bear River at M

Little
Little

Minimum: |

Maximum: |

[SteName] = "Little Bear 11

Commit

Samp

Sur #
Sur
Sur
Sur
Sur

]

VariableName Speciation Variabl... VariableUnitsName
Turbidity Not Applicable 221 nephelometric turbidi...
Turbidit} Plot 221 nephelometric turbidi...
Turbidit] . 221 nephelometric turbidi...
Turbidit} Edit 221 nephelometric turbidi...
Turbidit{ Export Data 221 nephelometric turbidi...
Tempe!

Indicate Export MetaData

Gage height Not Applicable

Export Data Series

Build Query



Number of Observations

Number of Observations

900
800
700
600
500

300
200
100

QAQC:

Data Visualization and Mana

Cottams Grove Basic Aquatic
Temperature
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Temperature
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Post Processing

Data Editing | B ' Python Code

Tools

Edit DenveNew Restore Save
Series  Series

Filter change Interpolate  Flag Add Delete Record
Points  Value Point  Point

gL

Python Console
File Edit View Options Help

10 Little Bear River at Paradise, Utah Gage height >>> B

>>> from odmservices.edit_service import EditService
>>> series = EditService(series_id= 171,
connection scrlng

"rrssql+pyodbc //ODM:odm@ (local) /LittleBearll"™)
M i >>> series.filter value(8, '>")
>>>

>>>

>>> series.get_active_points()

[(2766974, 9.04, datetime.datetime (2008, 3, 2, 11, 30)), (
2766975, 9.04, datetime.datetime (2008, 3, 2, 11, 45)), (2766376
, 9.04, datetime.datetime (2008, 3, 2, 12, 0)), (2766977, 9.04,
datetime.datetime (2008, 3, 2, 12, 15)), (2766978, 9.04,
datetime.datetime (2008, 3, 2, 12, 30)), (2766979, 9.04,
datetime.datetime (2008, 3, 2, 12, 45)), (2766980, 9.04,

| datetime.datetime (2008, 3, 2, 13, 0)), (2766981, 9.04, datetime
.datetime (2008, 3, 2, 13, 15)), (2766982, 9.05, datetime.
datetime (2008, 3, 2, 13, 30)), (2766983, 9.06, datetime.
datetime (2008, 3, 2, 13, 45)), (2766984, 9.06, datetime.
datetime (2008, 3, 2, 14, 0)), (2766985, 9.08, datetime.datetime
6 1 (2008, 3, 2, 14, 15)), (2766986, 9.09, datetime.datetime (2008,
3, 2, 14, 30)), (2766987, 9.1, datetime.datetime (2008, 3, 2, 14
, 45)), (2766988, 9.1, datetime.datetime (2008, 3, 2, 15, 0)), (
2766989, 9.1, datetime.datetime (2008, 3, 2, 15, 15)), (2766990,
9.1, datetime.datetime (2008, 3, 2, 15, 30)), (2766991, 9.1,
5f 1 datetime.datetime (2008, 3, 2, 15, 45)), (2766992, 9.09,

Dynamic Data
Editing Display

Gage height(international

Editing: Scripte Test.py bl
4 " n I L " L L L I File
Dec 22 2007 Jan 052008 Jan 19 2008 Feb 02 2008 Feb 16 2008 Mar 01 2008 Mar 15 2008 Mar 29 2008 Apr 12 2008 Execute ][ Execute Selection ][ Execute Line
Date Time

1 from odmservices.edit service import EditService

2 Clseries = EditService(series id= 171,

M weo & - connection_string = "mssgl+pyodbc://ODM:odm@ (local) /Lit
4 series.filter value(8, '>')

5

© Al () Simple Fifter () Advanced Fitter

SeriesID SiteID  SiteCode SiteName Variabl... VariableCode VariableName: Speciation 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 Usu40 Phosphorus, totalas... P 199 miligrams per liter Surfa
[ 168 11 USU-LBR-Confluence Little Bear River below... 41 Usu41 Solids, total Suspended Not Applicable 199 miligrams 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

3 i

Python Script
Editor




Monitoring Equipment Management

Which sensors were
oo e . ; deployed at this site?
When was the last N e S Who installed them?
time we cleaned 11 Ll o i — ‘ L0
this sonde?

What were the field
conditions of our - ' . -
. discharge measurement? Lo Al turbldl_ty
Who programmed - v - N - sensor been serviced
this datalogger? e TN at the factory?

What is this
dissolved oxygen
sensor’s calibration
history?

00LSd

Leina; Buibieyo uym Aiddns Jemod AZL

-

» DIHLLNIIOS
ysnuepen  STISEANYD

eyl s Wi > Which soil moisture
battery been

deployed? ' sensor is buried at 40 cm?




Monitoring Equipment Management

Vendor/Manufacturer Information

FactoryServiceEvents Vendors
PK | FactoryServiceEventiD PK | VendoriD VendorTypeCv
PK |Term
FK1 | FactoryServiceVendorlD VendorCode v
FactoryServi d Definition
FactoryServiceDate VendorType Calibration Information
FactoryServiceDescription VendorContactName
FactoryServiceReason H: 04 C: ODMCore_Methods -
Factoneranors " , po relate
FK2 |EquipmentiD VendorEmail H PK | MethodID -
VendorWebsite ! .
EIS . ' CalibrationStandardTypeCV :E : ibrati -
i ! H o ype MethodCode =
: ! ; PK [Term l4-0q |calibrationstandardvalue Methodcode ° u I m e nt
6 6 Equipment Information : — CalibrationStandardUnits e e
@ Definition CalibrationstandardLotCode ° kS
Equipment Calibrati haseDate T
EquipmentModels Cali Dat lethodLinl . . [
K s
QAT : * Field Activities
EquipmentSerialNumber
EquipmentinventoryNumber ModelManufacturerlD ———
EquipmentTypeCV. FK3 | Equi ype ModelPartNumber P P———
FKL | EquipmentOwnerID ModelName 5 y Callbrationid
b O rez | cui Modelbescrption Variable Information FK4 | Depl tM dVariablelD o e 0 men S
— ! ModelNotes eploymentMeasuredVariable
Definition FK4 | EquipmentVendorID L SensorOutputVariables FK3 | FieldActivitylD
EquipmentPurchaseDate ile Ly, HG | Caibrat
EquipmentPurchaseOrderNumber Modellink PK | SensorO i 04 ) " "
! : CalibrationCheckValue
EquipmentPhotofileName o
FK1 | CalibrationStandardID
EquipmentNotes FK1 |ModellD
i CalibrationNotes
- SensorVariableCode oranonty
L 3ES ! CalibrationFileName
SensorVariableName
SensorMethodDescription 5 L
i
' » Measured Variables
SiteVisits SensorAccuracy H
— PK | Fi ivit SensorRawOutputUnitsiD H
PK | SiteVisitin H . H
H
SiteVisitPhotos N - - - EK1 | SiteVisitiD ? :
— e P 1 W i . » Datalogger Programs
. SiteVisitEndDateTime ActivityTypeCV FieldActivityBeginDateTime )
FK1 | sitevisitip SiteVisitUTCOffset ) o em  hod ieldActivi " =
PhotoFilePath Sf; v‘ j;N . ations i ivityUTCOffset DeploymentMeasuredVariables
PhotoDescription iteVisitNotes Definition FieldActivityDescription
DeploymentMeasuredVariablelD
FildActivityNotes PK | DeploymentMeasuredVariabl
¥ 3 x FK1 | DeploymentIiD
i SR FK2 |SensorOutputVariablelD
1 MeasuredVariableEquationUsed
; atalbase serves as
" . B -
Site Information i PK Ly--od MeasuredvariableValueOffset DataSeriesSensorDeployments
- ! .
ODM(Core_Sites ! SiteVisitPeople = FK4 | EquipmentiD MeasuredVariableNotes "
i T ;
PK |siteld ' e D FK2 | DataSeriesiD
| N uodr [ e U EFIVINE Structure to
SiteCode : FK2 |SiteVisitiD FK2 | FieldActivi 3
SiteName 1 FK1 | PersoniD Definition DeploymentBeginDate :
Latitude H | ¥ D Dat : .
Longitude DeploymentUTCOffset i L
LatLongDatum DeploymentCurrentlyDeployed i .
Elevation OS¢Kk3 | DeploymentType DataloggerFileColumns ODM(Core_Observations
VerticalDatum ES DemnventDescvw_mmn X PK | ColumniD PK | Of
Comments DeploymentHorizontalOffsetDescription —
« ] opmcore_people
FK1 | SiteType DeploymentHorizontalOffsetvValue ]
itePhotoFileName PK | personiD DeploymentHorizontalOffsetUnitsiD FK1 | DataloggerFilelD Featursi
SiteRhotokl EersoniD - FK2 | DeploymentMeasuredVariablelD VariablelD
FK2 [SiteGrouplD  PO=----, ] DeploymentVerticalOffsetDescription
: | DeploymentVerticalOffsetValue ColumnLabel MetiodlD
3 ! b DeploymentyerticalORstUnitsd ColumnDescription OrganizationlD
' i bl A L Dep‘oyme"mms ColumnUnitsiD QualityControlLevellD
$ 1 B etion e chematic ColumnNotes ObservationType
PersonAddress ploy il 3 BeginDateTime EPSE R
SiteGroups = RS onanons] i 5 BeginDateTimeUTCOffset 0
SiteTypeCV PersonEmail . & EndDateTime
PK |SiteGroupID o | zerm Ea DataloggerFiles EndDateTimeUTCOffset
1 DataloggerPrograminformation A n
SiteGroupN: ResultDateTime
iteGroupName p— PK | ProgramiD Pk | DataloggerFilelD ResultDateTimeUTCOffset
SiteGroupDescription Programip —
H- Yo ValidDateTime
K1 FK1 | ProgramiD ValidDateTimeUTCOffset
o4 DataloggerFileName
ProgramDescription DataloggerFileDescription Status
ProgramFileName 88 P SampledMedium
Datalogger Program Information




Monitoring Equipment Management

Sites

Manage Sites

Site Visits

Manage Site Visits

Equipment

Manage Equipment

Amber & Logout

Vocabularies

Manage Vocabularies

Sites

Keyword
Site Code 4| Site Name Site Group Site Type
RB_KF_C Knowlton Fork Climate Red Butte Creek Climate
RB_KF_R Knowlton Fork Repeater Red Butte Creek Repeater
RB_KF_BA Knowlton Fork Basic Aquatic Red Butte Creek Basic Aquatic
RB_KF_S Knowlton Fork Sapflux Red Butte Creek Sapflux
RO Pstof: e

- Sites Site Visits Equipment  Vocabularies -
[t Uanatesies  MunseeSieViks  Moonloopment  Minsevecounie  fuatic
RE| ic
Ry Site Details
RE| quatic

— [ ooeee ]
RE| ic
w 4§ [ M [ sateie |
R 2 &n - 2o & e

— - @) waow  Logan
IR . o

om i
Any op) % 3 5 the views of the

&
-I Site Code: LR_MSB_BA

Site Name: Main Street
Bridge Basic Aquatic
Elevation: 1377

Deployment Measured Variables

Latitude: 41.721091
Longitude. 2
site Type:

Map data ©2014 Google

Terms of Use  Report a map error

Lat/Long Datum: WGS84

£PSCoR.

Site Visits

Keyword

[iUTAH | o}

Amber & Logout

Sites

Manage sites

Site Visits Equipment Vocabularies

Date -

Site Name

site

Group 7| CTeW

2014/02/11
10:30 AM

TWDEF Climate Station

Logan River | Chris Cox, Jobie Carlise, Joel Martin

2014/02/05
12:00 PM

TWDEF Climate Station

Logan River | Chris Cox, Allison Chan

2014/02/03
12:50 PM

Golf Course Climate

Logan River | Chris Cox

2014/02/03
12:00 PM

2014/01/31 ™
03:35 PM

2014/01/24 G
03:00 PM

2014/01/24 ™
01:00 PM

This mater
Any opinions, findings, conclus

£t

iUTAH | o)

Sites

Manage ites

Site Visits

Equipment

Amber @ Logout

Vocabularies

Variable Name + | Recorded Stati:
- Deploy History of Main Street Bridge Basic Aquatic
Oxygen, dissolved, trans: Keyword
Equipment Equipment "
Date 3 Manufacturer -| Model Site
View Deployed Equipment [ Viewsitevisits [ New Serial Number | Type
2013/12/06 12:00 9532237 Radio Campbell RF450 Main
PM to Present Scientific Street
s e s bsessmon vk supparied 55 R oo sidge
Ay oans, oG Conia o o e Suans s ansic
Aquatic
2013/12/05 12:00 | 25858 Datalogger | Campbell cas00 Wain
oM to Present scientfic street
Bridge
Basic
Aquatic
2013/12/06 12:00 BL12 Battery Power Sonic. 35 Batt Main
PM to Present street
sridge

Amber & Logo:

500

[iUTAH f o]

Site Visit Details

Sites

Manage sites

Site Visits

Manage Site Visits

Equipment

Manage Equipment

[ouce T iowvsrisoryor it
0 o ;

fed
Campgiound

=2 Lews M. Tuner
Compground

Map data 2014 Google | Terms of Use Report a map error

Site Code: LR TWDEF C

Site Name: TWDEF Climate Station
Latitude: 41.864805

Longitude: -111.50749

Elevation: 2628

Site Visit Description

Crew: Chris Cox, Jobie Carlise, Joel Martin

Begin Date Time: 2014/02/11 10:30 AM

End Date Time: 2014/02/11 12:00 PM

UTC Offset: -07:00

Environmental Observations: Light to moderate snowfall.

Visit Notes: Noticed some riming on Rotronix and ST110 but did not think it was worth trying to clean.

Field Activities Performed

Activity _| Begin End Deserintion
Type Date/Time | Date/Time P
Coupment | 204/02/11 | 2014/02/11 | Fised et sensor. | had accdentally connected the jumper resistorto
Adjustment | 10:55 AM 11.00PM sround rather than VX2

2014/02/11 | 2014/02/11 | Completely drained and reflled Geanor bucket. | added about 1.5L of

aam 1130 AM new antifreeze and new ol (roughly .25L)

Sensor 2010/02/11 | 2014/02/11 | Tried o clean sola sensars. Some i covered tne Auksaflux and
Ceaning | 11:35AM 12:009M Incoming PAR. | ried to remove without scratching sensor domes

s overrssctiy

Record site information, site visits, and field activity details
Store information on physical equipment
Track equipment deployments, calibrations, service events

Vocabularies

Manage Vocabularies

Sites

Manage Sites

Site Visits

Manage Site Visits

Equipment

Manage Zquipment

Amber & Lo

Vocabularies

Manage Vocabularies

Equipment
Keyword
Serial Number 4| Type Model Manufacturer Owner
6500000 Sensor 5DI1-12 Soil Acclima, Inc. Chris Cox
6500840 Sensor 5DI1-12 Soil Acclima, Inc. Chris Cox
6500841 Sensor 5DI-12 Soil Acclima, Inc. Chris Cox
6500842 Sensor 5D1-12 Soil Acclima, Inc. Chris Cox
6500843 Sensor 5DI1-12 Soil Acclima, Inc. Dave Eiriksson
6500844 Sensor SDI-17ge ' CR
6500845 Sensor sDI-12 - .
sites Site Visits Equi
p— p— P~y ansge stes ansge Ste ists oo
6500847 Sensor 5DI-12
i Details
6500848 sensor SDI-1Z
6500849 Sensor SDI-1Z - =
ption

6500850 Sensor SDI-13 Serial Number: 61012151

Model Name: HC253
AS0NRS1T Sencar EIRE Model Link

Model Deseription: Humidity and temperature

Inventory Number:

Purchase Date: 2013/04/02

col Order Number: 152016

This material is based upon work supported by {
Any opinions, findings, conclusions, or recommendations expressed

Sites E

Mansgestes )

Deployment Details

[ crestetew depioyment ]
Equipment Description
Equipment Serial Number:
Equipment Type: Sensor
Model Name: £X021
Description: EX02 Sonde pH probe
Purchase Date: 2012/11/12
Equipment Notes
Link
Owner Institution: Utah State University
Owner Contact: Chris Cox
Owner Address:
Owner Phone: 505-250-5885
Emall: chris.cox@usu.edu

121100807

Deployment Description

Site: Below Jordanelle Aquatic

Deployment Begin Date: 2013/09/25 10:00 AM
Deployment End Date: 2013/11/26 01:00 PM
See Retrieval Information
Deployment UTC Offset:
Currently Deployed: N
Deployment Type: Fixed monitoring

-07:00

Notes:

Owner Informat;

Contact: Joe Crawford
Institution: Brigham Young University
Add

Phone: 435760-8334

Email: joe crawford@byu.edy

Manufacturer Information
Name: Rotronic
Contact Name: unknown

Address:
Email:

Website: www.rotronic-usa.com
Phone

Vendor Information

Name: Campbell Scientific
Contact Name: Kevin Rhodes
Address: 815 West 1800 North, Logan, UT 84321
Phone: 435.227.9000

mail
Website

hito:\\www campbellsci.com

[ oeploment history I FactorySevice istory Ji_ Galbration History ]

Deployment Deseription: This is the pH sensor installed on the sonde.

Deployment Notes:

Horizontal Offset Description: The sonde and the sensors were Installed about 34' away from the data

logger.
Horizontal Offset Units ID:
Horizontal Offset Value:
Vertical Offset Description
Vertical Offset Units ID.
Vertical Offset Value:
Parent Equipment: EX025onde
Deployment Schematic: [

Measured Variables

No content found.

New Deployment Measured Variable




Monitoring Equipment Management

Equipment allbralons
* Model
* Serial number
* Owner
* Vendor
* Manufacturer
* Service history

e Method
e Standard

Deployments

Site Visits

Field Activities

!

Time Series

* Location Observations

e Date ' * Deployment type TR T—r———

* Peop!e- * Activity type * Description - ,
* Conditions « Description * Dates ,
* Date * Offsets ~

Lan2007 Jen2008 Jan008




Open Source Code Repositories

= ODM Tools Python - Sensor Data Management
= https://github.com/UCHIC/ODMToolsPython

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

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

GitHub %
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