
Mecklenburg Co Flood Info & Notification 
Sys (FINS)

6/08/2026

APWA NC Stormwater Educational 
Session 1

Mecklenburg County 
Flood Information & Notification System 

(FINS)

https://FINS.mecknc.gov/

Mecklenburg County: Flood Information & Notification System (FINS)

https://FINS.mecknc.gov/
James Scanlon
Charlotte-Mecklenburg
Storm Water Services, GIS
James.Scanlon@MeckNC.gov

FINS Primary Functions:
1. Flood Monitoring and Response 
2. Flood Inundation - Impact Analysis
3. Machine Learning (ML) Flood Forecasting
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Mecklenburg County: Flood Information & Notification System (FINS)

USGS Rain Gauges – 70
County - 546 square miles, rain gauge every 7.8 square miles

Stream Gauges – 115
1,200 miles of creeks (not including rivers and lakes)

• USGS – 50 
• LCS – 65

High Hazard Dam Gauges – 11
Creek Cameras - 42

https://FINS.mecknc.gov/

Mecklenburg County: Flood Information & Notification System (FINS)

Components of Flood Monitoring and Response
• Alarm Warning Levels

o ALERT – INVESTIGATE – EMERGENCY
o Rain accumulation thresholds
o Stage Thresholds based on threats to structures

• Flood Inundation Mapping Tools
o Input Stream Gauge Stage
o Detailed Models

• Rating Curves
• Percent Annual Chance raster

o Structure Impact Analysis
• Flood Prone Buildings with Elevations
• Road Crossings and Segments
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•Mecklenburg County has a sophisticated technology framework to 
map and quantify flooding during storm events

• Technology Framework:
o Hardware – gauges and low-cost sensors to obtain real-time stream 

information
o Communications technology – send/manage gauge information (Contrail)
o GIS Tools/Databases – extract, process, map, and manage storm data
o Web Application – visualize/communicate impacts (RARR)

• This effort extends the functionality of existing framework by 
integrating with a predictive element

o Key input is forecasted stream stage at existing gauge/sensor locations
o Leverage existing framework to do the rest

Risk Assessment Risk Reduction (RARR) Storm Event Tools RARR Web Application – November 2020 Event
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Script is run at 
regular intervals

Fetch HRRR and 
Gage Data

SQL database 
updated

GIS Processing / 
Inundation 
Mapping

Process Data 
with ML 

Algorithms

Mecklenburg County: Flood Information & Notification System (FINS)

Why Flood Forecasting
• “Missing Piece of Puzzle” for FINS

o Early Warning
o Near Realtime Monitoring
o Hindcast with detailed Impacts

• Amount of Data
o Number of Gauges/Sensors

• Long Data History
o Detailed Models

• Inundation Tools
o Generates accurate mapping with 

Stage input
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• Compute recurrence interval (RI) for forecasted stages based on hydraulic model relationships
• Create RI interpolation surface along stream corridor
• Identify flood inundation areas by comparing RI > PAC
• Back-Calculate and create flood elevation and depth raster product
• Intersect event boundaries/rasters with built environment to identify/characterize impacts

INPUT – Forecasted Stage

Forecast Mapping and Impact Analysis Mecklenburg County: RARR Forecast Mapping

H&H Modeling vs. Machine Learning (ML) Models

Input Rules Output
H&H modeling

Rules are defined in modeling software
and by importing Input, the Output is
computed

Input Rules Output

ML modeling
Input and Output are available
(Observations) and through Machine
Learning process Rules are explored

Examples

Input

Rules

Output

𝑆 ൌ 1000𝐶𝑁  െ 10

Observations at USGS Station

Precipitation

Streamflow Depth
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• Multiple Rain Gauges
• Multiple Stream Gauges
• Radar Rainfall (Virtual Gauges)
• Soil Moisture Conditions
• Other operational data….

MRMS Virtual Rain Gauges

Virtual Rain Gauge Locations

Developing ML Models: Enhancing Prediction Models Deploying Models:  NOAA Datasets (Forecasted Rainfall)

QPE - Multi-Radar / Multi- Sensor QPF – National Blend of Models (Composite)

QPF – NAM HiRES (Mid Range)QPF – Sub/HRRR (Short Range) QPF – WPC (Long Range)

Mecklenburg County
Gauge Network

• Rain Gauges
• Stream Gauges

• USGS
• 2008 to present

• Low-Cost Sensors (LCS)
• 2020 to present

• Drainage Area – 546 sq miles
• Urban Flashy Watersheds

Mecklenburg County: Sub-HRRR Rainfall 15-Minute Data
Hurricane Helene
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Mecklenburg County: Soil Moisture Data

Previous 60-days (Single Cell)

Values on 10/12/2024

Hurricane 
Helene

Mecklenburg County: Model Validation (USGS)

Training

Trained ML Model
(Simulations)

Index Storms (Historical) HEC-HMS

HEC-RAS  (Rating Curve)

Mecklenburg County: Low-Cost Sensor Supplementary Data Mecklenburg County: Model Validation (LCS)
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Mecklenburg County: Real-time Forecasting Dashboard Mecklenburg County: Model Monitoring/Forecasts Accuracy

Actual 
Rainfall

Forecasted 
Rainfall

Mecklenburg County: Model Monitoring/Forecasts Accuracy
Hurricane Helene

Actual 
Rainfall

Forecasted 
Rainfall

Post-Flood Damage Assessment 

Mountain Island Lake (MIL)
• 7.9 ft of water above spillway at peak
• 4 ft of water on homes in lower MIL
• 14+ ft of water on downstream homes.

Before

After
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Post-Flood Damage Assessment 

Before

After

• Insert map here

Post-Flood Damage Assessment 

Before

After

Riverside Drive  
Command Center

Next Steps

• Expand alerting thresholds to each sensor
• Develop evaluation system of forecast accuracy

o Forecast Stage as compared to Observed Stage

• Identify alternatives for rainfall forecasts
o Free data from NWS vs a paid subscription to a vendor

2027 Hydrologic Warning Conference, Charlotte, NC
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