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Project Title: Informing post-disaster restoration through modeling interdependent agriculture and
transportation networks

Project Abstract (Brief Description): Agriculture (ag) supply chains are of utmost importance for the
function of society. Ag supply chains are inherently complex due to their interdependency with critical
infrastructure systems including energy, water, and maritime and multimodal transportation. This
complexity is increased due to the dependence on time-sensitive and capital-intensive operations,
uncertain natural events, and volatile commodity markets as well as their position within rural and low
socioeconomic communities. When functioning, the U.S. transportation network provides a backbone
that enables the transport of ag inputs (e.g., chemicals, seeds) and outputs (e.g., raw/processed goods).
However, disruptions to transportation mode(s) cause severe and cascading operational and economic
damage, which are magnified due to the inherent complexity of ag supply chains. For example,
Hurricane Harvey’s impact on ports and rail was detrimental to ag because it occurred during harvest.
Delays on inland waterways impacted the timely delivery of necessary fertilizers. Existing approaches fail
to capture how these important details — including different transportation modes, sensitivity to time
and decentralized geographic space, and the economic impacts for rural communities — impact how
transportation should be used when a disruption has occurred and how to coordinate restoration
activities across interdependent infrastructure systems. We propose to develop models which
determine how to effectively use transportation and coordinate restoration efforts to make ag supply
chains more resilient. These models will be run on real data representing components across the
agricultural supply chain, multimodal transportation network, and other critical infrastructures, which
will lead to contributions and insightful analysis into the resiliency of these systems.

Describe Implementation of Research Outcomes (or why not implemented) - Place any photos here
To be determined upon conclusion of the project:

Impacts/Benefits of Implementation (actual, not anticipated)
To be determined upon conclusion of the project:

Web Links: martrec.uark.edu

Budget (Funding) Amounts & Source(s) (US DOT +Match(s) =Total Costs): $164,301 from MarTREC and
$82,836 from academic salary. Total $247,137

Project Start and End Dates: 08/13/18-08/12/20

Principal Investigator(s) and Contact Information: Sarah Nurre, Kelly Sullivan, and Benjamin Runkle
University of Arkansas (Industrial and Biological Agricultural Engineering) (479-575-3940, 479-575-2563,
479-575-2878) (snurre@uark.edu, ksulliv@uark.edu, brrunkle@uark.edu) 0000-0002-6423-1858, 0000-
0001-6862-3843, 0000-0002-2583-1199.
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