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FLOOD FORECASTING SYSTEM RESULTS FOR HOUSTON AFTER HARVEY
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As a victim of Hurricane Harvey in 2017, Dr. Lee understands �rsthand that a forecasted �ood extent is 
incredibly vital information for communities and emergency responders to reduce property damage and 
save lives. While �ood forecasting systems typically generate stream�ow or water levels forecasts, they 
give little indication as to spatial inundation extents. Although hydrodynamic models can transform the 
bulk discharge to distributed inundation extent, these models carry signi�cant computational burden, 
that could a�ect forecast lead-time. A non-modeling approach employing a planar approximation may 
be less demanding because it only requires accurate topographic information and does not need to 
account mechanistically for backwater e�ects caused by infrastructure and coastal �ooding. 

Dr. Lee’s group recently developed an innovative approach for forecasting inundation extent utilizing 
all-weather spaceborne radar images with historical and forecasted discharges from a rainfall-runo� 
model. This technique is named Forecasting Inundation Extents using Rotated empirical orthogonal 
function (FIER). The developed method has been demonstrated for the Mekong Basin in Southeast Asia 
as described in Chang et al., (2020). Dr. Lee’s group is currently working on applying FIER to urban 
ooding using Houston as a test-bed. The images above are created Synthesized Radar (SAR)-like intensi-
ty images during Harvey using FIER. Both the blue and red colors in these images indicate inundation.
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