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Successive Hurricanes Hurricane Driven Floods

Successive hurricane events have brought new challenges to human life in 

south and southeast US

Flood impacts: loss of human life, damages to critical infrastructure, disruption to crops 

and livestock, health impacts, property damage, social and economic disruption. 

Hurricane Joaquin—the 2015 floods (52 dams failed/breached --47 regulated, 4 

unregulated, and 1 federal)

Damaged Infrastructure Road Flooding– Columbia, SC Oct. 2019



What are we doing now?

No interface to collect floods data--We have many ungagged catchments 

Plan with confidence and efficiency--Better meet the needs of decision makers
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Donratanapat et al., 2019 a

Donratanapat et al., 2019 b 

Flood Analytics Information System (FAIS) 

Open source web application based on real-time flood warnings and river level

information, and natural language processing of tweets (crowdsourced data)

during flooding events.



Integration IntelligenceAnalytics

Flood Analytics Studies 
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Big Data Analytics in Flood Assessment 

Images and image sequences (videos) make up about 80 percent

of all corporate and public unstructured big data.

Unstructured big data: Satellite images, USGS flood records, photographs and video, 

radar or sonar data, mobile data, social media data, website content, etc. 

Solution: Machine (Deep) Learning 

Methods for Image Processing
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FAIS workflow and structure
FAIS prototype offers an end-to-end, open source, web-based, pipeline architecture to 

improve flood situational awareness for risk management and decision making. 



Real-time and historical  USGS data gathering and analysis
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Real-Time River Webcam Image/ 511 Traffic Cameras 

Image Collection 



Crowdsourced Processing of Tweets

At-risk locations to Dorian 

flooding
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Google AI and Image Processing 
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Flood Frequency Analysis (FFA)
FAIS computes design flow values corresponding to specific return periods 

that can help engineers in designing safe structures and in protection 

against economic losses due to maintenance of civil infrastructure.  

USGS 02172035 TURKEY CREEK ABOVE HUGER, SC
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Show and Tell ☺
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Flood Forecasting System

Next Step

Looking for a postdoc fellow and two Ph.D. students in 

system engineering (developer). 
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Our Communities/Our People---We need to develop community level

inclusive solutions to recover from flooding and empower diverse

partners-A new way of thinking about how to evolve from flood victim

to expert.

Climate Protests                     Greta! 

Are we doing enough to communicate?

Global warming causes major damage to the global economy and increases the

risk of catastrophic events! -- how to respond to the new awareness of the

Climate Crisis?
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Thank you! 
The rainbow after the October 2015 floods in South Carolina
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