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Problem
Recurrent nuisance 
flooding (RNF) expected to 
get worse due to sea lever 
rise, storm surge, and 
heavy rain

Community Partners
• City of Norfolk, VA
• RISE – non profit 

organization focused on 
community resiliency 

Intellectual Merit
• Novel machine learning (ML) algorithms for detecting 

floodwater extent and depth in real-time based on 
surveillance camera images. 

• A coupled hydrologic-stormwater-coastal  model to predict 
flood levels at city network level and real-time update of 
these predictions based on sensor and image data. 

• Prediction of roadway capacities in real-time under partial 
inundations and correlation of floodwater depth and extent 
with driver behavior.

• Effective communication of flood risk and road inundation 
to the public, leveraging granularity and uncertainty of flood 
information. 

Broader Impacts
• New solutions for predicting RNF impacts on city roads in 

real-time.
• Safer roads since drivers can use the information to avoid 

driving through flooded roads and emergency vehicles can 
reroute around inundated roads. 

• A strong partnership with the City of Norfolk and RISE for 
evaluating the SMARTc system for a flood-prone region.

• Integration of research outcomes into undergraduate and 
graduate classes, hands on activities for visiting high school 
students, and interdisciplinary capstone projects. 

Anticipated outcomes for next year 
• Collection of vehicle trajectory data on partially inundated 

roadway segments, and realistic rendering of the flooding 
simulation for synthetic data generation. 
• Validation of online experiment results through in-person 

driving-simulator experiments, with behavioral data and eye-
tracking metrics. 
• Improved ML algorithms for predicting RNF impacts
• Publish journal papers on completed work.


