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Motivation

Climate change is intensifying the frequency and severity of 

floods. At the same time, insurance retreat is leaving 

vulnerable communities without financial safety

nets, meaning underserved regions lack the data and support 

needed for resilience planning. Furthermore, current risk 

assessment tools are often inaccessible or overly complex. 

Background

HEC-RAS is a physics-based model developed by the U.S. 

Army Corps of Engineers that simulates water flow through 

natural rivers and engineered channels, but limited support 

exists for automating large batches of simulations. Of the 

inputs that HEC-RAS uses in its computations, we specifically 

modified on friction, inflow, precipitation, and infiltration.

Methods

• Successfully generated synthetic inflow scenarios using 

discharge data and beta distribution fitting

• Produced a framework to calculate flood depth outputs 

across varied conditions, enabling robust scenario 

comparison and flexibility.

• Developed an interactive interface that can easily identify 

flood risk at any location.

Land Cover

• Friction and infiltration were modeled 

using a Beta(5, 5) distribution since 

there are known value ranges.

Inflow

• 50 years of USGS discharge data were 

used to estimate the shape, peak, and 

duration of possible inflows.

• Estimated baseflow using moving 

averages and fit beta distributions to 

estimate shape parameters (α, β).

Post-Processing

Raster-Based Flood Mapping

• Imported flood surface data from HEC-RAS 

into NetCDF and converted to a GeoTIFF file 

that is overlaid on basemap.

Interactive Map Development

• Extracted flood depths and mesh centroids from 

HEC-RAS files and reprojected centroids to 

geographic coordinates.

• Created an interactive Folium map that shows  

flood depth distributions for the nearest mesh 

cell across simulations.

• Integrate real-time precipitation forecasts into expected 

inflow, as well as use machine learning to refine shapes

• Incorporate uncertainty quantification to better assess flood 

risk extremes and calculate expected damages.

• Apply the workflow to simulation results from other 

geographic regions to evaluate generalizability and 

performance.

Data Generation

Precipitation 

• Randomly sampled storm duration 

and recurrence from NOAA Atlas 14 

PFE tables, as well as shape.

• Generated hyetographs and exported 

5-minute cumulative rainfall DSS 

files that HEC-RAS can use. 

Above: Synthetic quickflow 

generation using Beta(α, β)

Left: Diagram of the 

proposed project workflow.
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