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Predicting flood damage probability across the conterminous United States

Background

Did you know that floods are the 

costliest natural disaster in the 

United States?

The problem
FEMA oversees the delineation of floodplains to 

mitigate flood damages, but disparities exist between 

locations designated as high risk and where flood 

damages occur due to land use and climate changes 

and incomplete floodplain mapping.

Our solution
Using Big Data and Machine Learning, we analyze the spatial distribution and 

underlying drivers of flood damage probability caused by excessive rainfall and 

overflowing water bodies. We produced the first spatially complete map of flood 

damage probability for the nation. Our approach can be easily updated in response 

to changing environmental conditions.
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Estimates of flood damage probability 

Observed distribution
~85% of reported damage events between 2006-2020 were located outside of FEMA’s 

high-risk zone

Most reported flood damage events were found in…

- Land cover: developed (29.6%) or agricultural (21.8%) areas

- FEMA floodplain: outside (68.3%) or in an unmapped area (16.2%)

Modeling approach
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Geospatial Predictors
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A closer look at New Orleans, Louisiana…
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