
Mining Social Media Data for Disaster Management 

Hurricane Evacuation Compliance Gauging

Hurricane Matthew provoked one of the largest evacuations in the United States’ history
and also triggered a massive social media reaction. We developed a novel method to
analyze millions of geolocated tweets to assess the evacuation response in South Carolina,
which leads to an effective and nearly real-time way of measuring evacuation compliance.

The figure below shows the response to the evacuation order of the 1,384 local Twitter
user locations during pre-evacuation period (a) and post-evacuation period (b). Blue dots
represent the users who moved outside of the risk area, and red dots were the users who
did not evacuate. Results show that 54.0% of the local users evacuated for the entire study
area, which is consistent with the findings in previous studies. These findings advance the
exploitation of big data and citizen-as-sensor approach- for public safety issues, providing
an effective and near real-time methodology for measuring compliance with evacuation
orders.

Social Sensing for Rapid Flood MappingIntroduction

Rapid flood mapping is critical for local authorities and emergency responders to quickly
identify areas in need of immediate attention. Using the 2015 South Carolina floods as the
study case, this research introduces a novel approach to mapping the flood in near-real
time by leveraging twitter data in geospatial processes. A kernel-based flood mapping
model was developed to map the flooding possibility of a continuous spatial area based on
the water height points derived from tweets and stream gauges.

The feasibility and accuracy of the model were evaluated by comparing the output with
official inundation maps (83% of cells between the two maps agree with each other). This
indicates that the proposed approach could provide a consistent and comparable
estimation of the flood situation in near-real time, which is essential for improving the
situational awareness during a flooding event to support decision making.

(a) Final Flood Possibility Index map produced by 
the model

b) USGS inundation maps (red polygon shows 
the mapped boundary used by USGS). 

Rapid onset disasters, often difficult to prepare for and respond to, make disaster
management a challenging task worldwide. Social sensing enables all citizens to become
part of a large sensor network, which is low cost, more comprehensive, and always
broadcasting situational awareness information. However, data collected with social
sensing is often massive, heterogeneous, noisy, unreliable from some aspects, comes in
continuous streams, and often lacks geospatial reference information. Together, these
issues represent a grand challenge toward fully leveraging social sensing for emergency
management decision making under extreme duress.

We believe social sensing coupled with the innovative spatial computing platform offer
enormous opportunities for disaster management by examining the physical
infrastructure (e.g., road damage), environment (e.g., flood extent), and nature-human
interaction (e.g., evacuation) from spatial, temporal, and social dimensions. This poster
showcases some of our recent innovations on utilizing social sensing and big data
computing to support disaster management.
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Social Network and Activity Space
To better understand social media users' evacuation behavior, this research investigates
whether activity space and social network are associated with individual's evacuation
decision by measuring and comparing Twitter user's evacuation decision during Hurricane
Matthew in 2016. We find that evacuated people have larger long-term activity spaces than
non-evacuated people, and that people in the same social network tend to make the same
evacuation decision. These results are consistent with previous studies based on
questionnaire and survey data, and thus provide researchers a new method to study human
behavior during disasters.

This research not only provides insights for better understanding of evacuation behavior
during Hurricane Matthew including its spatial, temporal, and social dimensions but also
contributes to the literature a new approach assessing evacuation behavior, supplementing
the traditional time-consuming post-event questionnaire method.
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Disaster Related Tweets Extraction with AI 

The highly up-to-date social responses and vast spatial coverage from millions of citizen
sensors enable a timely and comprehensive disaster investigation. However, automatic
retrieval of on-topic social media posts, especially considering both of their visual and
textual information, remains a challenge. This research presents an automatic approach
based on Artificial Intelligence to labeling on-topic social media posts using visual-textual
fused features. The results suggest that the fused feature demonstrates that additional
visual feature leads to more robustness compared with the situation where only textual
features are used.
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The on-topic posts, classified by 
their texts and pictures 
automatically, represent timely 
disaster documentation during 
an event. Coupled with rich 
spatial contexts when 
geotagged, social media could 
greatly aid in a variety of 
disaster mitigation approaches.
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Evacuation Destination Modeling
Evacuation destination choice modeling is an essential step for hurricane evacuation
transportation planning. Multiple factors are identified associated with evacuation
destination choices, in which long-term social factors have been found essential, yet
neglected, in most studies due to difficulty in data collection. This study utilized long-term
human movement records retrieved from Twitter to (1) quantify individual-level familiarity
measurement and its relationship with an individual’s destination choice, (2) develop a big
data approach for aggregated county-level social distance measurement, and (3)
demonstrate how gravity models can be improved by including both social distance and
physical distance for evacuation destination choice modeling. Comparing traditional models,
the improved gravity model reduced the overall average RMSE from 1.24 to 0.80, which was
a 35% error reduction.

Social distance was integrated into the fringe function of
the gravity model as an additional measurement of

distance besides physical driving distance. 𝑓𝑖𝑗
𝑎2

in the

model represents the county-to-county social connection
between the origin 𝑖 and destination 𝑗. 𝑎2 is the heuristic
parameter and 𝑙 is the scaling factor. Social distance integrated gravity model
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