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City management, City Council, Stormwater 
Management Advisory Commission, staff, 
stakeholders, and people in Raleigh work 

together to make this happen.

Stormwater’s 
Mission

for the community

Manage 
stormwater to 
preserve and 

protect life, support 
healthy natural 
resources, and 

complement 
sustainable growth 
for the community

Stormwater’s Vision

Be the “smartest” stormwater program 
possible to economically and equitably 
achieve our mission. 

Be Stormwater Smart!

Applying 
“Be Stormwater 
Smart!”
philosophy to all 
programs 
supporting our 
mission

Manage 
stormwater to 
preserve and 
protect life, 

support healthy 
natural resources, 
and complement 

sustainable growth 
for the community

Utility & 
Financial 

Management

Floodplain 
Management

Infrastructure 
& Drainage 
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Projects
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System 
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Management

Water Quality 
& Green 

Stormwater 
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Outreach and 
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Goals and Benefits of FEWS

Improved Public Safety and Awareness through:
• Flood Monitoring (Software, Gauges, Sensors, Cameras)
• Flood Predictions
• Advanced Warning
• Alerts and Notifications

Improved System Planning and Flood Resilience through:
• Historical Flood and Rainfall Data
• Flood and Rainfall Event Reports
• “What if” Scenarios 
• Active Flood Control

FEWS Stream and Rain Gauge Network

Current Network

• 18 Stream Gauges 
• 18 USGS (16 Raleigh) 

• 55 Rain Gauges 
• 35 USGS (22 Raleigh)
• 8 Cary 
• 7 Raleigh Water
• 5 NWS

Alert 2 System (Raleigh)
• Radio Frequency Reporting 

w/ 5-minute updates.

FEWS Stream and Rain Gauge Network

Gauge Update:

• Raleigh adding 
• 11 USGS Steam
• 9 USGS Rain 

• Wake County adding 
• 10 Lake Level 

Data Update:
• Moving to cellular
• Back up data systems
• Future satellite back-up 

reporting

Flood Early Warning System (FEWS) Software

Radar, Forecasted Radar, and Weather Models
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Flood Early Warning System (FEWS) Software

Radar, Forecasted Radar, and Weather Models

Update:

• Adding Weather Models 
• GFS (7+ days)
• Euro (7+ days) 

Gauge Adjusted Radar Rainfall (GARR) 

• With Gauge Adjusted 
Radar Rainfall (GARR) 
we can more accurately 
estimate rainfall in areas 
we don’t have gauges.  

Flood Early Warning System (FEWS) Software

Before and After (GARR)

Gauge Adjusted Radar Rainfall (GARR) 
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Flood Early Warning System (FEWS) Software

GARR Update:  Expanded to cover all of Wake County

GARR Calibration with Rain Gauge Data 

Depth Duration Frequency (DDF) with GARR

• With Gauge Adjusted 
Radar Rainfall (GARR) 
data we can more 
accurately estimate 
Depth Duration 
Frequencies across all 
of Raleigh.   

Depth Duration Frequency (DDF) with GARR
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Rain Gauge Data Rain Gauge Review with GARR 

• The Gauge Adjusted Radar 
Rainfall (GARR) can be used to 
review rain gauges for potential 
clogs.  

• In this case the rain gauge 
continues to report rainfall after 
the rain had stopped.

Flood Early Warning System (FEWS) Software

Predicted heights and lead-times for potential flooding

Flood Early Warning System (FEWS) Software

Watchpoints Update:  Greenway Levels and Additional Graphs
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• Produced in real-time 
and based on current 
estimates of GARR

• Has high resolution with 
individual hydrographs 
produced for each grid 
cell

Predictive Inundation Mapping Flood Early Warning System (FEWS) Software

Alerts and Notifications
• DDF
• Forecast
• GARR
• Gauge
• Inundation
• PreVieux
• Watch Points

• Application to create & 
test hypothetical rain 
events relevant to 
operational & 
emergency 
management

“What if” Technology Data Downloads 
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Storm Reports – Rainfall Totals Storm Reports - DDF 

Storm Reports – Stream Gauges 
Flood Warning Signs 

• 9 sensor/signs systems (roadways)

• 1 sensor only (facility)

• Automated flood warning

• Push notifications (Text/Email)

• Partner with RDOT

• Update: 
• Gate system at Union Station
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Cameras Supporting Flood Monitoring

21 Flood Cameras
275 Traffic Cameras

• View from the Office or PC

• View Street & Stream Flooding

• Partner with RDOT

• Update:

• 12 more Flood Cameras to install

Cameras Supporting Flood Monitoring

20 Cellular/Solar Cameras

• Install these anywhere

• View on a Smartphone or PC

• View Street & Stream Flooding

• Partner with Parks Department 
(Greenways)

Flood Control through Active Lake Level Management

• Remote control of gate

• Tool for storm preparation

• Cellular or option of NOAA 
Weather alert activated

• Siren and flashing warning light 
for safety when valve is opened

• Connected to AC power but also 
solar capable

• Water level sensor

• Partner with Parks Department

Lake Johnson Pilot Project

Lowering Lake Johnson (Hurricane Ian)

Lake Johnson Rose Lane
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FEWS Current and Future Improvements

• Increased GARR Coverage (Done)
• Greenway Flood Predictions (Done)
• Additional Gauge and Flood Prediction Locations (Done)
• In-Storm Event Reporting (Done)
• Extended Weather Forecasts and Creek Forecasts (7+ days) (Working)
• Public Alerts and Notifications (Working)
• Public Facing Platform (Working)
• Potential Regional Coordination (Working)

FEWS Project Partners

Internal

• Raleigh IT Dept
• Raleigh Water
• Raleigh Emergency 

Communications
• Raleigh Emergency Management
• Raleigh Fire
• Raleigh Parks and Rec

External

Questions / Discussion

Kelly Daniel
Flood Early Warning System Manager

Kelly.Daniel@raleighnc.gov

Scott Bryant
Stormwater Business and Financial 

Operations Manager
Scott.Bryant@raleighnc.gov
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