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Remote Sensing
Low frequency and low resolution

Hyper-resolution Model and Existing Datasets

Sensor Network

High cost of complete coverage

Witness Survey

Inaccurate and incomplete

Insurance Reports
Incomplete, delay and inaccesible

Hyper-resolution Urban Flooding Model



3

Social Media Data

Streamed Twitter Data:

Wang et al., Computers and Geoscience, 2018

Live Map to Monitor Urban Flooding

Google Geocode API
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Deep Learning to enhance 
application of social media data in 
flooding management
How can we use social media data more effectively?



Hurricane Harvey in 2017

•A Twitter dataset was collected

•August 18, 2017 to September 22, 2017

•7,041,794 tweets and retweets 

•43.2 GB data in the format of JSON

•7537 are geo-tagged



Two types of data flow
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Disaster Management Phase is used to 
categorize social media
• “Preparedness, Emergency Response, Recovery, Mitigation”

• “Caution, Advice, Fatality, Injury, Offers of Help, Missing, and General 
Population Information” (Vieweg, 2012)

• “Caution and Advice, Casualty and Damage, Donation and Offer, and 
Information Source”  (Imran et al., 2013)

• “Preparedness, Emergency Response, and Recovery” (Huang and Xu, 
2014)

8



Categorization with a keyword list
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Image classification
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Computer Vision Schemes: CNN and ResNet

• We randomly selected 6542 images from a Twitter database 
• Impact: 4617
• Preparedness: 772
• Recovery: 79
• Response: 1074

11CNN

ResNet



CV performance
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Daily Volume Time Series
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A total number of 22,390 images are 
classified
§ 12,829 to the “Impact” category, 
§ 5,064 to the “Preparedness” category, 
§ 43 to the “Recovery” category, and 
§ 4,454 to the “Response” category. 

Wang et al., IEEE Access 2020



Flow chart
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Combination of NLP and Computer Vision
• Two location information types:

• Tweet-from location
• Tweet-about location

Geoparser:
• NLP

• Natural Language Processing (NeuroNER)

• Local Gazetteer
• GeoNames (the most comprehensive gazetteer): city and town names
• TIGER: road network names
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First-hand witness photos

• Manually picked from the “Impact” category to shrink the dataset to 
698 high-value images 
• Wide spectrum of emergency issues: flooding in nursing houses, flood 

trapped animals (e.g. horses, dogs), unusual animal presence in the 
city such as crocodiles, snakes, and fire-ants, the emergency of 
fountaining sewer manholes, road damages, and indoor floods. 
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Manual processing for comprehensive situation 
awareness and a passive hotline
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High level 
address help 
shrink the pool 

Wang et al., IEEE Access 2020



What’s the best use of AI-processed tweets?

• High uncertainty makes mapping difficult
• Difficult to be used to map inundation
• Difficult to be used to calibrate and validate numerical models

• Good to
• Capture phase transition for disaster management
• Establish passive hotline
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A recent disaster
Extracting information from almost no data
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Edenville Dam Collapse

• On May 19, 2020, 5:46 p.m.
• Due to massive inflow from heavy rains in the area, 
• The eastern side of the dam collapsed.
• Governor declared a state of emergency, and 
• announced an investigation into the dam's operators.
• Over 10,000 local residents were ultimately evacuated during 

the COVID-19 pandemic.
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29Source: fox2detroit



30Source: Detroit news



On the TV news
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Final video
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Please find more details at:

https://youtu.be/2KbMETrItME

or

https://www.bilibili.com/video/BV1vV411k7pU/



Announcement of ARIC 2020

49

https://urbands.github.io/aric2020/



CAWRA

• Website: cawra.net
• To subscribe our mailing list: send email to 

Hui Rui huirui0821@gmail.com

• Looking for new webinar speakers
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