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Applying the University of Connecticut's CREST 3.0 Hydrologic Model to Culvert Project

Prioritization in the Housatonic River Watershed
Xinyi Shen, Ph.D/University of Connecticut Civil and Environmental Engineering Department
Lindsay Larson/Housatonic Valley Association

HVA has been working to assess bridges and culverts in the Housatonic watershed since 2009. Our assessments focused initially on
understanding which structures are barriers to fish and wildlife movement. As we shared our results with watershed communities, it
became clear that we needed to address other local priorities in order to build support for moving from barrier identification to action.
Specifically, our approach was missing the following key elements:
1. Assessment of flood risk as well as barrier status, and identification of structures where there is overlap between these
management issues;
2. Aframework that communicates the results of our assessments to highway managers and decision-makers, while gathering
existing research and local knowledge related to flood risk and maintenance need at road-stream crossing structures;
3. Creation of new tools for securing financing for replacement projects.
HVA developed the Town-Scale Road-Stream Crossing Management Plan (RSCMP) approach to address these needs. In 2015, we began
a pilot project to develop RSCMPs in seven towns in Northwest Connecticut. HVA established a partnership with the University of
Connecticut’s Civil and Environmental Engineering Department (UConn) to add a Risk-of-Failure analysis to our road-stream crossing
assessment, which is now an integral component of the community-based replacement project prioritization that is a part of each
RSCMP process. As of 2021, UConn and HVA have worked together on 23 RSCMPs across the Housatonic watershed in Connecticut,
New York and Massachusetts, with four more scheduled to begin development in 2022. This presentation will describe the specifics of
UConn’s Coupled Routing and Excess Storage (CREST) v3.0 hydrologic model, and how it is applied to culvert Risk of Failure analysis.
We will also discuss the results of UConn’s analysis over 23 towns, how those results line up with local knowledge of flood risk, and
how we’ve worked with communities to use those results to set priorities for replacement.
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Xinyi Shen, Ph.D/University of Connecticut Civil and Environmental Engineering Department

Dr. Shen is an Assistant Research Professor with the Department of Civil & Environment Engineering at the University of Connecticut. He
has published 47 peer-reviewed journal articles first or corresponding authoring 17 of them mostly in tier-one journals in Remote Sensing,
Hydrology, Environment Sciences, and Meteorology, and 3 book chapters. He is an associate editor of the Journal of Hydrology, hosted
three special issues for Remote Sensing and Water, and served as a peer reviewer for more than 20 scientific journals. He is also an
external reviewer for NASA and NSF/ECR proposals in earth sciences, and NSF of the Czech Republic. As the PI, he has been awarded
$1.52M grants. His research interest includes the socioeconomic impact of flood disasters, emphasizing on infrastructure, houses, and
croplands and the climate impact on biodiversity. His research methodology is a combination of mechanistic and Al modeling. He
developed distributed hydrological models, Coupled Routing and Excess STorage (CREST v2.1, v3.0), the CONUS NRT satellite-based inun-
dation mapping system-the Radar Produced Inundation Diary (RAPID), a comprehensive flood event database (FEDB) from the USGS
hydrological stations in CONUS, a global distributed geomorphological database (GDBC), a machine learning-based flood insurance
property claim prediction model-iClaim, a flood triggered cropland damage prediction model by Convolutional Neural Network (CNN),
and a deep learning-based saguaro decadal population product.

Lindsay Larson/Housatonic Valley Association

Lindsay has been with Housatonic Valley Association since January 2018 and is a part of the Watershed Conservation Team. Her primary

| projects include creating safe, equitable, sustainable and welcoming river recreation access, road-stream crossing assessment and
replacement planning, and community-based watershed management planning. Prior to joining HVA, she worked in a variety of natural
resource management positions with universities, state agencies, and consulting firms. Lindsay has several years of experience managing,
interpreting, and visualizing GIS data, and is skilled in both map creation and geospatial analysis. She is trained in field data collection
techniques for stream corridor assessments and road-stream crossing assessments, including detailed surveys to support culvert
replacement design development. Lindsay has a B.S. in Wildlife Ecology from the University of Maine and a Master’s Degree in Natural
Resources & the Environment with a focus on Human Dimensions in Natural Resource Management from the University of Connecticut.
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