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Background: Satellite observations available within days following flooding coupled with near-
real time electronic health data collected through syndromic surveillance systems (SyS) may be 
useful in efficiently characterizing and responding to post-flood health risks.  

Method: In 2019, the year tropical storm Imelda made landfall in Texas, SyS emergency 
department visits were collected by Houston Health Department. 328 zip code tabulation areas 
(ZCTAs) were categorized using active remote sensing inundation maps. The persistence of 
flood waters was determined using stream gauge data and daily flood maps from Flood Scan. 
Visits for nine flood-related outcomes were identified using chief complaint and discharge 
diagnosis queries. The relative risks of these cause-specific visits were estimated over the 
flooded period and months following the flooding by comparing the visits between flooded and 
non-flooded ZCTAs, adjusting for available individual-level characteristics (age, race, ethnicity, 
sex) and difference from pre-flood months.   

Results: Highly flooded ZCTAs had a 35% (13%-61%) increase in insect bite related visits 
during the flood period compared to the non-flooded ZCTAs. During the month following 
flooding, diarrhea and pregnancy complications were 1.15 (1.01-1.31) and 1.11 (1.05-1.18) times 
in highly flooded ZCTAs, and moderately flooded ZCTAs had increased visits related to 
diarrhea, asthma, and respiratory outcomes. Within the two months following flooding, the 
moderately flooded ZCTAs had higher visits for asthma and other respiratory outcomes, insect 
bites, and diarrhea. 

Conclusion: Satellite observations with SyS data can help characterize the location and timing of 
adverse health outcomes, which may be useful for implementing disaster resilience measures. 
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