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UTC Project Information 
Project Title 
 

Multi-scale models for transportation systems under 
emergency 

University 
 

North Carolina A&T State University (NCAT) 
Embry-Riddle Aeronautical University (ERAU) 

Principal Investigator 
 

Xiuli Qu (NCAT) and Dahai Liu (ERAU) 

PI Contact Information 
 

Xiuli Qu, Ph.D., Associate Professor 
Department of Industrial and Systems Engineering 
North Carolina A&T State University 
1601 E. Market Street, Greensboro, NC 27411 
Phone: (336) 285-3733 
Fax: (336) 334-7729 
E-mail: xqu@ncat.edu 
 
Dahai Liu, Ph.D., Professor 
Graduate Studies Department 
Embry-Riddle Aeronautical University 
600 S. Clyde Morris Blvd., Daytona Beach, FL 32114 
Phone: (386) 226-6214 
Fax: (386) 226-7279 
E-mail: dahai.liu@erau.edu 

Funding Source(s) and 
Amounts Provided (by each 
agency or organization) 
 

Federal Funds (USDOT UTC Program): $322,111 
Cost Share (NCAT): $14,773 
Cost Share (ERAU): $74,997 

Total Project Cost 
 

$411,881 

Agency ID or Contract Number 
 

69A3551747125 

Start and End Dates 
 

1/1/2017 – 12/31/2018 

Brief Description of  
Research Project 
 

The range of emergencies that can affect transportation 
networks varies from foreseeable weather related events 
(e.g., severe storms), to man-made disasters (e.g., terrorist 
attacks) to epidemics (e.g., 2014 Ebola disaster). Over the 
past decade, the frequency and intensity of these disasters 
has increased, causing significant disruptions in local and 
regional transportation systems. How to prepare for and 
respond to a disruption in transportation systems is a 
complex decision incorporating a variety of factors, from 
system use to system preparation. Moreover, unexpected 
human behaviors (e.g., disordered movements) often occur 
during emergency situations. The human behaviors under 
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panic affect the process of evacuation and further 
complicate decision-making in the preparation and 
response to a disruption. To address these challenges, we 
will develop optimization and simulation models to 
support the decision-making processes during emergency.  
Optimization models will determine which actions are 
taken to prepare for and respond to disruptions in 
transportation systems. Simulation models will be used to 
compare and evaluate the outcomes among 
decisions/policies, and identify the effectiveness of 
policies. Analyses and models in this project will be 
conducted at two interdependent scales – at the local scale 
of individual transportation modes (e.g., airplane, subway, 
ferry, etc.) and transportation hubs, and at a macro-scale 
across geographical regions or at a network level. 

Describe Implementation of 
Research Outcomes (or why 
Not implemented) 

The team will try to implement research outcomes in local 
transportation systems, such as airports, and highway.  

Impacts/Benefits of  
Implementation (actual, not 
anticipated) 

Pending project completion 

Web Links 
 Reports 
 Project Website 

 

http://www.ncat.edu/cobe/transportation-
institute/Files2013/4_2-EmergencyAbstract.pdf  


