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The views expressed in this presentation are those of the author and 
do not necessarily reflect views or policies of the U.S. Environmental 
Protection Agency or other collaborating agencies.

Mention of trade names or commercial products does not constitute 
endorsement or recommendation for use but is for descriptive 
purposes only. 

This document does not constitute an endorsement of a particular 
procedure or method.

Disclaimers
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Today’s talk

• Background (why we developed the tool)

• Features of the tool
• Status of tool development
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Background
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Stream RMN sites with continuous sensors

Lake RMN sites

• Northeast stream Regional Monitoring 
Network (RMN) partners started collecting 
continuous sensor data in 2012.

• Most RMN partners did not have a data 
management system that could 
accommodate continuous data.

• Most did not have a formal system in place 
for QC’ing continuous sensor data.

• The goal of this project was to provide a 
free, open-source R-based option to help 
address these needs.
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Background – ContDataQC
• R Package and Shiny App: Created by EPA ORD and Tetra Tech
• Generates QC reports to detect anomalies and erroneous data values
• Used for any sensors; customization is possible
• Parameters: Temperature, water level, discharge, conductivity, dissolved 

oxygen, pH, turbidity, chlorophyll-a, salinity
• R Shiny App: https://shiny.epa.gov/ContDataQC/
• GitHub: https://github.com/USEPA/ContDataQC
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https://shiny.epa.gov/ContDataQC/
https://github.com/USEPA/ContDataQC
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Background – ContDataSumViz

By 2021, there was a 
growing need for a tool 
to help generate more 
summary stats and 
visualizations for the 
RMN data (for 
exploratory purposes 
as well as for 
reporting).
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ContDataSumViz

• Purpose: summarize and visualize QC’d continuous sensor data
• Provides a streamlined, reproducible, simplified approach for summarizing 

and visualizing large and complex and temporal datasets

• Basic functions for all parameters
• Summary statistics, time series plots, box plots, cumulative distribution 

functions, raster graphs
• Correlations between different parameters

• Temperature functions
• Thermal sensitivity, growing degree days, etc.

• Hydrology functions
• Flashiness index, hydrologic alteration indicators, etc.
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ContDataSumViz – Landing Page
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Upload & Visualize Data
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Hover text

Interactive 
plot 

controls

Tracks 
progress
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Summarize, Subset & Calculate Daily Statistics
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Parameterization of 
daily statistics 

calculation

Missing and flagged 
data summary

Subset time 
series option
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USGS & Daymet Exploration
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Options to 
select date 

range of 
data 

download

Interactive 
plot 

controls

User Data

Daymet Climate Data

USGS Flow Data
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Discrete Data Exploration
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Continuous Data Exploration – Any parameters

Functions available for any parameters
• Summary statistic tables
• Time series plots
• Time series – annual overlays
• Box plots
• CDFs (Cumulative Distribution Functions)
• Raster graphs

Choose desired statistic for plotting
• Mean
• Median
• Min
• Max
• Range
• Standard deviation
• And more…
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Any parameters – Summary tables

Select summary 
time period

Select summary 
metrics

Download as CSV, Excel, PDF
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Any parameters – Daily summary plots
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Any parameters – Time series annual overlays

Embedded 
plot controls 
to turn years 

on and off

Option to add 
shading with 
mean daily 

min and max 
across all 

years
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Any parameters – Boxplots

Select summary 
time period

Embedded 
plot controls 
to turn years 

on and off
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Any parameters – CDFs

Shading 
options 

Season 
options
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Any parameters – Raster graphs
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ContDataSumViz: Temperature & Hydrology
Temperature

• Output from the StreamThermal R package (over 200 metrics) 
(https://github.com/tsangyp/StreamThermal; Tsang et al. 2016)

• Thermal sensitivity (plots air vs. water temperature; calculates correlation coefficient)
• Thermal class based on mean July/August temperature
• Growing degree days (heat accumulation over a threshold temperature)
• Temperature not to exceed (e.g., 4T3 - temperature not to be exceeded for ≥ 4 hours 

in a 24-hour period on > 3 days)

Hydrology
• Output from Indicators of Hydrologic Alteration (IHA) R package (ecologically relevant 

flow regime characteristics)
• Flashiness index (Richard-Baker Index – based on change in mean daily discharge)

https://github.com/tsangyp/StreamThermal
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Temperature – Thermal statistics

Download individual tables as 
CSV, Excel, PDF

Save to single PDF 
with metadata
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Temperature – Air vs Water

Option to 
exclude 
points < 

threshold
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Temperature – Not to Exceed
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Hydrology – IHA

Indicators of Hydrologic Alteration 
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Hydrology – Flashiness
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Status of ContDataSumViz

• User testing and updates to application are complete.
• App is currently going through EPA review and clearance.
• App will be published with a journal article later this year.
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Questions? Feedback?
How can we improve the tools? 

What additional features would you like to see?

pennino.michael@epa.gov
naslund.laura@epa.gov
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