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Harwood Heights, IL

(population = ~8,500)



Concept

• Pilot low-cost, low-power, autonomous 
sensor network in urban areas prone to 
flooding

• Provide real-time data dashboard for 
end users

• Automatically send alerts to critical 
response teams when thresholds 
breached

Source: Gary Hershorn/Reuters



LoRaWAN
• Low-cost, long-range wide area network

• Many-to-one

NB-IoT
• Narrow band Internet of Things (LTE-M, CAT-M1)

• One-to-one

All photos: USGS
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LoRaWAN Equipment Cost

LoRa sensor (6 @ $500) $3,000

LoRaWAN gateway (2 @ $500) $1,000

Total $4,000

Conventional Equipment Cost

Sensor (6 @ $800) $4,800

Datalogger (6 @ $1,500) $9,000

Modem (6 @ $800) $4,800

Total $18,600

Equipment cost to monitor 6 different locations

Source: ESRI ArcMap 10.8.1



Real-time 
Dashboard and 

Alert System

Rapid identification of hazardous areas

- Graphical tools for quick visual assessment

- Data updated every 5 minutes (user defined)

Automated alerts

- Sent to specific people or teams (e.g. fire, police)

- Trigger other actions/analyses based on sensor data (e.g. signs)

Data logging capabilities

- Export data to files

- Integrate with external websites/databases



• Water level
• Precipitation
• Photo/video streams
• Air quality
• Pollution detection
• Leaky pipes
• Valves and gates
• Relays 

Dashboard visually presents real-time data in various graphical displays  

Example Data





Flood event – water was ~ 0.70 feet above road surface

background noise

Example Data





Future Smart City 
Integration 

• Integrate cameras for visual confirmation

• Integrate with other USGS web mapping 
services

• Incorporate edge analytics for autonomous 
flood prevention (gates, valves, etc.)

• Public alerts – warn vehicles based on 
proximity to flooded area

Source: USGS



Intel Corporation Isle Utilities

INTERA

EPIC Consulting City of MadisonNGWOS

Collaborative Partners


