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Research Project Name: Identification of Unprecedented Coastal Flooding Hotspots for 

Highway Network Durability 

Improving the Durability and Extending the Life of Transportation Infrastructure 

Principal Investigators: Eunsang Cho; eunsang.cho@txstate.edu, 0000-0003-1841-6939, 

Texas State University;  

Subasish Das, subasish@txstate.edu, 0000-0002-1671-2753, Texas State University 

Project Partners: N/A 

 

Research Project Funding: 

Federal: $99,965                                     Match: $51,089 (TXST) 

 

Project Start Date: 9/1/2024                 Project End Date: 08/31/2026 

 

Project Description: The proposed work outlines an innovative approach aimed at constructing 

a comprehensive framework and toolsets for evaluating unprecedented coastal flood risks while 

considering the highway network's durability. This approach involves integrating detailed 

highway network information with an artificial intelligence (AI) based flood model. The 

intellectual merit of this project resides in leveraging AI algorithms, hydrodynamic numerical 

simulations, road risk scoring, and remote sensing techniques to (1) develop a super-resolution, 

physically informed AI algorithm to improve flood hazard mapping on a road network scale and 

(2) transfer research outputs to operations for public benefits.  

 

US DOT Priorities: This project will enhance the durability and longevity of the coastal road 

network by integrating high-resolution highway data with advanced flood modeling. It identifies 

network susceptibilities under extreme flood conditions, enabling targeted strategies to 

strengthen critical links. The result—a web-based durability and flood-risk assessment tool—

empowers agencies to prioritize design improvements and maintenance actions that extend 

service life and reduce costs. Initially tested in Galveston, TX, the framework is scalable and 

transferable to other coastal regions. 

 

Outputs: The major output of the project will be an interactive web-based highway network-

level durability and flood risk assessment map. This innovative tool will allow for analysis and 

visualization of flood risks and infrastructure durability across low-volume and highway 

networks, enhancing decision-making capabilities for local transportation planners and 

emergency response teams. The project is expected to foster new partnerships outside the UTC, 

facilitating collaboration and knowledge exchange with external regional stakeholders such as 

Houston-Galveston Area Council, and the City of Galveston as well as academic institutions 

such as the University of Texas at Austin. 

 

Outcomes/Impacts: This tool will provide broader impacts on regional and local societies by 

empowering decision-makers with the information needed to formulate responses to potential 

flooding scenarios and enabling them to identify the critical links, spots, or zones in coastal 

areas. By providing detailed, location-specific data, this map will enable proactive maintenance 

and timely interventions, thereby improving the safety, reliability, and durability of 

transportation systems. Additionally, the tool can contribute to cost savings by identifying at risk 
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areas before major damages occur, allowing for more efficient allocation of resources. While 

this research will focus on Galveston, TX, as a testbed, the research framework is expected to 

apply to other coastal regions in the U.S. and worldwide. 
 

Final Research Report: URL to final Report will be provided upon completion. 

 

 


