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Overview

• Many sectors depend on the 
transportation sector

• Arkansas agriculture depends on 
multiple modes of transportation

• Prior disruptions have significantly 
impacted agricultural systems 

• Resilience is the capacity to 
withstand or to recover quickly 
from disruptions



Objectives

• Mathematically characterize interdependencies arising between 
interdependent agriculture and transportation infrastructure.

• Build a geospatial dataset of interdependent agriculture and transportation
infrastructure.

• Optimize post-disaster restoration options for interdependent agriculture and
transportation infrastructures.

• Perform a case study to analyze the impact of potential disasters on 
multimodal transportation systems and the interdependent food and 
agriculture sector.



Agricultural System

• Arkansas is highest rice-
producing state in US (40%)

• Rice is second highest 
earning agricultural product 
in Arkansas

• Goal = optimize yield

• Fertilizer key factor

• Demand nodes based upon 
proximity to grain elevators, 
acreage, etc.

Demand Nodes



Transportation System

Arkansas Transportation Networks



Transportation System Inter-Connectedness
• Created Intermodal Network Connections from individual modes to 

intermodal terminals for transfer of cargo



Optimization Model 

• Integrated network for 
commodity flow

• Container equivalents 
represent cargo across modes

• At each time step, determine 
number of vessels and 
containers
• Traversing each arc/segment
• Loaded/unloaded at nodes
• Waiting in inventory
• Demand and supply met or 

used



Disruption Scenarios

• Historic flood data from 2016-2019

• Road closures used to develop polygons 
of impacted areas 

• Three levels of risk identified based upon 
overlapping polygons and extent of 
flooding

• Note: Future projections should be 
considered also.



Results

• Disruptions made 
significant impact 
to fertilizer delivery 
and crop yield
• Worst-case 

scenario = 15 
demand nodes 
meeting yield 
(27.5%)

• Rail was least 
preferred mode for 
transport



Results
• Water remained 

favored mode 
due to 
volume/capacity

• Model tended to 
restore roads 
connecting to 
waterways over 
other roads

• Under no 
restoration 
option was full 
yield achieved



Thank you!

• Janey Camp (jvcamp@memphis.edu)

• Sarah Nurre Pickney (no longer in academia)

• Kelley Sullivan (ksulliv@uark.edu)

• Ben Runkle (brrunkle@uark.edu)

This project was supported by research funds through the Marine Transportation Research and Education 
(MarTREC) US Department of Transportation Center University Transportation Center

Full project reports available at : 

https://rosap.ntl.bts.gov/view/dot/61007

https://rosap.ntl.bts.gov/view/dot/73426#tabs-5 
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