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Pinellas County



Pinellas County



Rain is on the way



Now What???

Maps, Forecasts & Data



Flood Warning Notifications

When?? Where?? How??



Flood Forecasting Tools



• 270 mi2

• 52 watersheds

• Modeled: 206 mi2 (extends outside county)

• 14 ICPR models

• 15 SWMM models

• Unmodeled: 78 mi2

Countywide Model Development



• ICPR and SWMM

• St. Pete was developing citywide in ICPR

• Gaps and Overlaps – Addressed in GIS

Existing Watershed Models 



• Rapid Flood Hazard Assessment Approach

• 2D Features

• Used road centerlines to breaklines roads

• Modified to make more robust

• Initial floodplain review

• Added major channel features (1D)

• Added pipes (major xings; from infrastructure)

• Added interpolated breaklines (swales & side drains)

• Added ponds and assumed outfalls

• Weirs to ponds at roadway sags

Unmodeled Areas



RFHA Approach



Simulations

Return Period                        

and Duration

Simulation 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

25 X X X X X

50 X X X X X

100 X X X X X

500 X X X X X

4-Hours X X X X

24-Hours X X X X X X X X

3-Days X X X X

5-Days (SWF) X X X X

FLMOD Rainfall 

Distribution
FDOT Rainfall Distribution

SWFWMD 

Rainfall 

Distribution

Storm Return Period

Storm Duration



Countywide Inundation Maps

• Level-pool floodplains



Flood Risk Identification

• Risk Points

• Symbolization

• Flood Depths

• Gage locations and stage

• s



Flood Risk Identification

• Risk Points

• Symbolization

• Flood Depths

• Gage locations and stage

• Animations



Stream Gauge Monitoring



Develop standard operating guidelines 

• Public safety is paramount

• Easily understandable SOG for use by anyone

• Consistent methodology

• Consistent and timely public notifications 

• Targeted notifications at neighborhood level

• Before, during and after the storm

Standard Operating Guidelines (SOG)



• Responses based on 

• Type of risk 

• Severity of risk

Flood Warning & Response Toolkit



• Assess current & forecast 

conditions

• Consult SOG

• Coordinate with PIO

• Issue appropriate local notices

Key Flood Monitoring Areas



• Rainfall forecasts & QPF Maps

• Flood forecasting tool

• National Hurricane Center

• Storm surge forecasts

• Stream and lake levels

• SWFWMD Structures 

Dashboard

• NOAA Tides & Currents

Data to Inform Decisions



• Stream water levels

• Current stage

• Trends

• Lake levels

• Tide gauges

• Rainfall 

• Measured 

• Anticipated (from other sources)

Gauges to Inform Messages



• Taylor Lake gates

• Lake Seminole gates

• Keystone Chain of Lakes 

SWFWMD gates

Lake Level Control Structures



• Urban stream response vs. natural stream response

Not all Gauges are Useful

Urban Character → Fast Response Rural Character → Slow Response



Minor Hazard

≤ 7" rainfall → isolated ponding of water

Moderate Hazard 

7" to 9" rainfall → localized flooding in low-lying areas

High Hazard

>9" rainfall → widespread flooding

Generalized Storm Severity



• Public Works Department to: 

• Storm prep – Clear channels

• Lower lake levels – May take several days to do

• Deploy high water signage

• Stage / start / stop pumps

• Move equipment out of flood zones

• Post-storm recovery

• Coordinate with SWFWMD, Hillsborough County & others

• Issue public notices in coordination with Emergency 

Management & PIO

Response & Action Types



Example Scenario – Cross Bayou

Stage 

(Feet, NAVD88)

Moderate Hazard

(e.g., 7" to 9" rainfall, localized flooding in low-lying areas, or storm surge 

from 3 to 4 feet)

~2.5 feet

• If gauge is rising and expecting more rain or if king tide is expected to 

exceed 2.5 feet:

• Alert EM / Communications / residents of possible development of flood 

conditions. 

3.0 to 4.0 feet

• If rainfall is increasing or anticipated to continue, or if tides are expected to 

exceed ~4.0 feet:

• Consider starting evacuations in Mariners Cove.

4.0 feet • Evacuations ongoing

~4.5 to 5.0 feet • Mariners Cover evacuation should be nearing completion.

5.5 feet

• If rainfall is increasing or anticipated to continue, or if tides / storm surge are 

expected to exceed ~5.5 feet:

• Alert EM, Communications and residents / property owners along Cross 

Bayou of possible development of flood conditions. 

7.1 feet to 7.4 feet • Broader Countywide flood messaging will be needed.
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Summary



Forecast + Maps to Action



Flood Notifications



Flood Notifications



Targeted Flood Notifications



Next Steps

Current Follow-on Efforts

• Model refinements

• FMAP support

• Countywide vulnerability assessment

• Additional gages (repetitive loss areas)



Next Steps

Real-Time Flood Forecasting

• Automated early warning system

• Simple dashboard interface

• Users: Non-engineer, non-modelers

• What-if scenarios



Next Steps

Install Additional Stream Gauges

• New stream gauges at key locations 

for better coverage

• Cross Bayou gauges x 2 for Mariners 

Cove MHP

• Twin City MHP south of Gandy



Next Steps



Questions?
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