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Presentation Outline

1. Software Overview
2. Demonstration of Data Analysis Using Virtual Beach version 3

3. Introduction to Web-Based Virtual Beach
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What Problem Does Virtual Beach Address?

* Water quality may be costly, time consuming to measure
* Public health decisions often need to be timely
e 2000 BEACH Act amendment to the Clean Water Act:

- EPA studies pathogens/indicators and issues criteria

- “Coastal” states have 3 years to adopt these standards
- EPA provides grants for monitoring and assessment of rec waters




What is Virtual Beach?

* Virtual Beach (VB) is a decision support tool for the development of statistical
models of water quality at site-specific locations

* Version 3 — desktop software

* Valuation methods: linear regression and gradient boosting — a decision-tree based
machine learning technique

* The user provides environmental features, such as:

e  Rainfall
Water temperature
*  Turbidity

*  Wave height
*  Number of beachgoers, dogs, birds
* Nearby tributary discharge

* Water quality estimates used for site-based management decisions



https://www.epa.gov/ceam/virtual-beach-vb
https://www.epa.gov/ceam/virtual-beach-307-download-page
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History of Virtual Beach

Developed closely with stakeholders
State beach coordinators and managers from Great Lakes states like WI, MlI, and OH

Version 3 developed with USGS Water Science Center, Middleton, WI

* USGS Water Science Center in Columbus, OH
Model beach water quality and microcystin concentrations at public water intake sites

* State and local shellfish managers in SC, NC, GA, FL
* Great Lakes states - issuing swimming advisories
* Synergy with ShellBase and EPA Office of Water’s new Sanitary Survey App
* Training workshops around the Great Lakes and Atlantic Coast
Participants from all over North America, Europe, even Guam!




Demonstration of Virtual Beach version 3

Example Dataset: Alaska
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New Version Being Developed:
Web-Based Virtual Beach

Provides powerful statistical technigues (machine learning pipelines)
Simple user interface
Browser-based
Private user accounts
Study sites, data files, and models saved online
Emphasis on cross-validation for assessment of expected predictive performance
Evaluation methods
Linear regression, gradient boosting, support vectors (radial basis functions)

Douglas Patton, Environmental Economist — ORISE Fellow

The ORISE Fellowship Program at the U.S. EPA, Office of Research and Development, Athens, GA, is administered by the Oak Ridge
Institute for Science and Education through Interagency Agreement No. DW8992298301 between the U.S. Department of Energy
and the U.S. Environmental Protection Agency
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Flexible Static Model (Fitted)
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Web-Based Virtual Beach

Two tasks within a VB project
1. Assess Pipeline Performance (via Cross Validation)
2. Create a Final Model for Prediction
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Training Data Manipulation
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Inner Cross-Validation
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Web-Based Virtual Beach
creenshots

Location Mapping Data Processing
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Web-Based Virtual Beach
Screenshots

Cross Validation Setup Pipeline Creation
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Training Dashboard
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e Take Home Messages

Virtual Beach used to create site-specific statistical models for water
qguality indicators

Current desktop version available at:
https://www.epa.gov/ceam/virtual-beach-vb

Web-based version under development

Training materials and support available



https://www.epa.gov/ceam/virtual-beach-vb
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Mike Cyterski, PhD

Research Ecologist and Data Scientist

Center for Environmental Measurement and Modeling
USEPA Office of Research and Development
cyterski.mike@epa.gov

706-355-8142

Web-VB Software Engineers and Development Support:
Doug Patton - ORISE, EPA/ORD, Athens, GA

Deron Smith — EPA/ORD, Athens, GA

Jason Dunken - ORISE, EPA/ORD, Athens, GA

Brandon Main - ORISE, EPA/ORD, Athens, GA

Kurt Wolfe — EPA/ORD, Athens, GA

Rajbir Parmar — EPA/ORD, Athens, GA

Visit EPA’s VB webpage: https://www.epa.gov/ceam/virtual-beach-vb

The views expressed in this presentation are those of the author and do not necessarily reflect the views or policies of the US EPA.
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