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Pensacola Beach Monitoring Pilot

Implement a Beach Management solution to enhance beach 

monitoring services at multiple scales.

Incorporate data from various sources (NASA, Buoys, Weather Stations)  for 

initial calibration.

Water quality data obtained from buoys will substantially improve upon 

existing practices to manage beach advisories (persistence models based on 

coli form bacteria).

Explore the multivariate factors to better understand drivers that impact the water 

quality, beach condition and the impact of beach closures on tourism.

Provide a data-rich, highly intuitive tool to facilitate management and reporting of 

beach advisories, and current environmental conditions.



Concept: Buoy Sensor Data-Driven Beach Monitoring

Buoy/Weather Stations

Alert Response

Beach Operations

Alert Response

• Health Departments

• Notifications

• Regulatory Agencies

• Academic Scientists



Approach
• Provide Near Real-time Sensor Data to feed into Beach Models

– Turbidity

– Wave Height

– Water Temperature

– Cloud Cover/Rain Fall

– Wind Speed/Direction

– Water Surface Temperature

– Salinity

• Model Integration

– Combine empirical models of beach contamination with Sensor Data providing a creditable 

and scientific approach for decision making. 

• Web Based Decision Support 

– Ability to integrate virtually any type of sensor with GIS web application. 

– Decision dashboards provide near-real time sensor data combined with ecological models.
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Internet Telemetry

Monitor and control a broad range 

of environmental factors.

• Water Level, Flow Rate, Temperature, 

Soil Moisture, Air Quality, Humidity, PH, 

Wind Direction, Barometric Pressure, 

Rain Gauge. 

Remote Telemetry Units are compact 

with a rugged design for easy 

installation.



INMARSAT Satellite Network 

Sea Surface Temperature & Turbidity Sensors  

Bi-directional Communications 

Long-Life Rechargeable Battery 

Solar Panel 

Fully Integrated Beach Monitoring Software 

High Intensity Recovery Beacon

Standby, Operational and Recovery modes

Buoy Features



NASA Sensor Data

EPA Recognizes need to enhance the interoperability of NASA-

supported geophysical models, such as climate models, and various 

types of ecological models for ecosystems management and 

management of biodiversity.

•Wind Direction: QuickSCAT

•Wave Height: Jason-1

•Sea Surface Temperature: MODIS

•Ocean Color: MODIS



Environmental Monitoring

Monitor Barometric Pressure, Solar Radiation, Wind 

Speed, Wind Direction, Humidity, and Temperature.

Weather Station data collected in 

close proximity to beach and 

coastal areas of interest.



Florida Department of Health
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Project Timeline
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Support Tools

Pilot Buoy
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August 15 2009 – August 14 2010

Final Report



Project Timeline (Continued)
2009 

Q4

2010 

Q1

2010

Q2

2010 

Q3

Tasks

Performance needs assessment based on discussion with decision-makers. X X

Integrate existing MLR model into the EIM Sensor Decision Dashboard. X

Acquire satellite data sets. X X X X

Evaluate use of existing empirical algorithms to derive environmental data from satellite imagery. X

Evaluate best locations for deployment of new sensor arrays X

Deploy in-situ satellite internet telemetry enabled sensors to monitor sea surface temperature, turbidity and other factors. X X X

Coordinate live data streams from sensors with satellite data X X

Refine satellite data processing based on semi-analytical algorithms and comparison with in-situ measurements X X

Integrate MLR model with live data stream and imagery within EIM Sensor framework and test alert system X X

Document and disseminate final results X

Work with FDH to establish criteria for an operational system X

Milestones

Documentation of existing datasets, models and needs X

Sensor deployment X

Development of web-based Decision Dashboard X

Project Final Report with evaluation of performance enhancement in beach monitoring X



Spatial Searching Engine for 

Water Quality Monitoring Data

Interactive Water Quality models

based on user defined rules engine

Develop Decision Support Tool
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