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Agenda
• Session Introduction
• Challenges with 

Managing/Integrating Continuous 
Data

• Novel data collection
• Game camera flow surveys

• Archiving/Sharing Cont Data in 
WQX/WQP

• Discussion - What are your current 
challenges with managing/serving 
high-frequency data?



Sensors Jargon (high frequency time series)

• Time series data
• Multi-parameter water quality sondes
• High frequency data
• Long term sensor deployments
• Data loggers
• Continuous data
• Real-time sensors
• Web enabled sensors

high frequency time series data

Real time data

Monitoring strategies which include sensor data 
collection vary in two main ways: 
1) frequency of measurements

2) web enabled or not



The Storage/Retrieval Issue
Continuous time-series data generated from loggers and 
deployed sensors has a somewhat different data structure

• Fewer measurable characteristics

• Data > metadata
• Many measurements per deployment

The WQX/STORET Data Standard and Warehouse was designed 
to be a discrete water sample database

• Many different characteristics
• Data < Metadata
• Individual unique measurements per event



Managing Continuous Data

Real-time or 
deployed sensor

Telemetry /
Retrieval

Real-time feed
or

Logged Data

Data-processing /
1° Analysis / Assessment

(ContDataSum/Viz)
(Cont Data Workgroup)

Storage / 
Warehouse

(WQX/WQP)

2° Data Use

Web App 
(HMW, others)

Real-time Service Catalogue?



Big data and systems integration – what’s 
happening?
Where we are
• WQX/WQP designed to serve 

discrete sample data
• We support discovery of 

historical time-series data and 
summaries stats/values through 
the WQX/WQP

• Real-time data being published 
elsewhere (NWIS, Sensor 
software, local endpoints, etc.)

Where we want to go
• Integration point (UI) delivers 

combined discrete and 
continuous datasets

• Systematized resources for real-
time data delivery and archival

• Select and generate appropriate 
statistics from archived 
continuous data



Next… Game Cameras and 
Continuous Data R packages
Britta Beirwagen



Archiving Continuous Data with 
WQX



Current WQX Guidance
• Summarize or subsample the continuous data time-series for WQX 

upload, and attach the full time-series data file to the submission
• (WQX supports attachments at Project, Location, Activity, and Result Levels)

PARAM Value Unit

SPCOND 208 µS/cm2

SPCOND 208 µS/cm2

SPCOND 208 µS/cm2

SPCOND 209 µS/cm2

SPCOND 209 µS/cm2

SPCOND 209 µS/cm2

SPCOND 209 µS/cm2

Characteristic 
Name 

Statistical 
Base Code 

Result 
Value 

Result 
Unit 

Specific Conductance Daily 
Minimum

196
uS/cm

Specific Conductance Median 204 uS/cm
Specific Conductance Daily 

Maximum
208 uS/cm

Specific Conductance 7DADM 209 uS/cm

1

96

One day of data (15 min int) One day of data (Summary statistics)



Continuous Data 
Web Template

• We have provided a WQX Web Template to assist in 
formatting continuous time-series data for upload to WQX



The Continuous Data Web Template



Continuous Time-Series Template

Discrete summary  (real measurements) 

The Template provides several examples of summarizing your time series-data for upload. We don’t necessarily want 
all the individual discrete measures uploaded as sample data

Statistical summaries over time (Daily means, running avg, monthly high…)  



Continuous Time-Series Template
IDs – Same approach 
used for other data 
types

Every set of results 
needs to include a 
Project ID, Location ID, 
and Activity ID.



Continuous Time-Series Template
Activity Attachments -  
We recommend 
attaching your full time-
series record file as an 
unformatted .txt or .csv 
file.

*Anyone wanting to use 
the full time-series 
would be able to 
download the original 
file



Continuous Time-Series Template
Activity Start/End Date 
– The date for the full 
deployment of the 
continuous time-series 
record or attachment

Start Date – 
The date of the value 
being submitted, that 
being either a discrete 
measure value or a 
statistical summary 
value



Continuous Time-Series Template
Sample Collection 
Method ID – Matches 
the values you 
registered for your Org 
in the WQXWeb 
application.

Sample Collection 
Equipment Name 

*From allowable values

*Use ‘Probe/Sensor’



Continuous Time-Series Template
ResultTimeBasis– The 
period of time that the 
results are summarizing. 
Choose a period or 
‘PeriodOfRecord’ for a 
summary of the entire 
period.

Analysis Start/End Date

The dates over which a 
value has been 
calculated to summarize 
the record.



Continuous Time-Series Template
ResultTimeBasis– The 
period of time that the 
results are summarizing. 
Choose a period or 
‘PeriodOfRecord’ to 
indicate the calculation 
was performed over the 
full record.

Analysis Start/End Date

The dates over which a 
value has been 
calculated to summarize 
the record.



Continuous Time-Series Template
Statistical Base Code – 
The statistic you are 
choosing to summarize 
the results with.

*From allowable values

Result Value – Either 
the subsetted value or 
the calculated statistic 
value

Result Value Type
Should be ‘Calculated’ 
for statistical summary 
values or ‘Actual’ for 
discrete values like 
“Maximum”



Questions/Discussion
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