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Background Result

» Developing renewable energy sources has been mandated by the US government.

. Expected 36 billion gallons of biofuels (MMGY) by 2022, of which 21 MMGY must come from non-

food or cellulosic sources. (RFS, 2018)

» Increased emphasis on dedicated energy crops including herbaceous perennials such as
switchgrass, other grasses, and woody species (US. Dept. of Energy, 2011).

e The RFS expected that the portion of Cellulosic biofuel would be approximately 45% of total
renewable fuel in 2022. (RFS, 2018) >

e  Switchgrass (Panicum L. virgatum) is regarded as a high potential bioenergy, mitigating the food vs.
fuel controversy while providing a range of ecosystem services benefits (Wright et al., 2017; Irmak et
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> It is a challenge to construct cost-effective supply systems, as regions suitable for ool s e e e e
cultivating switchgrass may not be near bioenergy facilities (Langholtz et al., 2016) e R e oo T sme e e
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bioenergy crops which consider multiple spatial condition layers which also minimize with marginal land scenario (scenario 1) to potential regions in scenario 1 in scenario 1
transportation costs.
Research Objectives
1. To develop a land suitability model for biomass-based growing cultivation development to
integrate selected spatial and environmental criteria.
2. To find suitable locations with transport cost optimization and the number of biorefineries in
an area considering spatially different biomass yield and the road network. I
Methods and Materials
boetnery  CosenTiondle U UERIMPIat ShowMe WM gy poetsioreining?
Mo of potential sites 766 1,340 57 108 116 583
Potential area (ha) 258,426 1,646,244 298,746 37,296 14,121 383,850
Potential supply (Mg) 3,475,830 22,141,982 4,018,134 501,631 189,927 5,162,782
‘ Percentage 9.79% 62.39% 11.32% 1.41% 0.54% 14.55%
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. LULC scenarios: marginal land and non food crop land scenario (scenario 2) to potential regions in scenario 2 in scenario 2

1. Marginal land
2. Marginal land + non-food
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* Road transportation only

e U-turn allowed only at
intersections and dead-
ends

* Travel mode: Truck

* Search tolerance: 1.6 km

of vehicle well as the real-world transportation network

>The model can also be applied to different hypothesizes on land use land cover Refe rences
»We found in Missouri and neighbor states

Service area Model

* 10-hours and 240-km Breaks
* Potential refineries to
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