Assessing the Viability of Urban Fringe Agricultural Lands for Sustainable Energy and Food Production: A Scenario-Based Analysis
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Introduction Data Assumptions and Results
The United States is facing two major issues: climate Results indicate that approximately 37,000 acres of farmland around the urban fringe can potentially be used for crop
change and the loss of agricultural land. Various legislative  Enerey Energy | production. Such activity would produce a total of 209,851,792 pounds of food per year within the 5-mile buffer.
onsumption roauction “ onsumption roauction . , . .
measures, such as the Bipartisan Infrastructure Law of Comparatively, the Richmond metropolitan area’s demand for grains and vegetables is around 461,485,890 pounds per year.
2021, the Inflation Reduction Act of 2022, and the ot energy consumption | | solar samele it agtieulture Consumpton of grains and N These findings imply that the available farmland could potentially supply about 30% of the metropolitan area’s grain and
Petersburg, Richmon vegetables Crop production . . . . .
Protecting Future Farmland Act of 2023, have been “Hopewel and Colonial | | (- Avea (mo2) panelBcteney | | oo eaos vegetable needs, highlighting the crucial role of these agricultural areas.
enacted to tackle these challenges. Virginia’s 2020 Clean (78485 ‘Pk;;*:/::ﬂgt’) andvegeiabies oy amAmencan) | | e
Energy Act aims for 100% renewable power by 2045, The Richmond metropolitan area consumes a total of 4,478,483 MWh of energy. The analysis suggests that if 10% of the
However, solar and wind power currently make up only 3% ‘ farmland surrounding the urban fringe were allocated specifically for bifacial solar panels, the metropolitan area could rely
Of the State’s energy. . The total cultivated area arc?und thefringe of the . 100% on SOIar energy.
Richmond metropohtaﬂrga;gg (()v;n:rl:esa 5-mile buffer zone) is
Since 1982, the U.S. has been losing a significant amount of Comparison.of Foad Productionand Demand Land Use and Acres for Different Solar Technologies
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108} 461,485,890

farmland, with around 25 million acres lost, equivalent to
2,000 acres per day between 2001 and 2016. In Virginia,
339,800 acres of farmland were converted to urban or
residential use from 2001 to 2016. This conversion
negatively affects the potential renewable energy supply
and undermines food production.
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Pounds per year
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This research aims to explore agrivoltaics as an innovative
and potential solution to preserving farmland around the
urban fringe, linking agricultural productivity with solar
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Due to Vlrglnlz.a’s extensive land ar.ea and multitude of urb.an ) : Pascaris, A. S., Schelly, C., & Pearce, J.M. (2020). A First
h.UbS' the .Rlchmond metropolltan area—Entompassing L : e - Due to the lack of data concerning the consumption of Investigation of Agriculture Sector Perspectives on the
Rlc.hmono.l City, Petersburg City, Hopewell City, z?nd Colonial —— vegetables and grains by individuals residing in the Opportunities and Barriers for Agrivoltaics. Agronomy,
Heights City—was selected as a case study for this research. Py & A Richmond metropolitan area, food consumption was 10(12),
¥ e ' N estimated by utilizing population statistics and the 1885.https://doi.org/10.3390/agronomy10121885
g average annual consumption of the typical American.
/ i Furthermore, there was an absence of vector files Virginia Department of Energy. (2022). The
containing information about crop layers, their respective Commonwealth of Virginia’s Energy Plan.
R TR - areas, and the corresponding crop yields for each farm. To
address this, the farming areas were determined using Mierau, J., Cather, A,, & Lamb, B. (2022). Regenerate
RO raster data from the crop layer and data from the USDA's Virginia: An Action Plan for Regenerative Agriculture.
¢ Virginia crop yield table. American Farmland Trust.
hi dv add he followi ion: Und H ) Future research will involve pinpointing ideal farmland Hunter, M., Sorensen, A., Nogeire-McRae, T., Beck, S.,
Io:wsdsi”:ili)n»;aandrfss\flsh;teex?e:tmganr?gl:rerflz(r)\g;L;:ojr:o\ll\ichaet L locations for solar panel placement, assessing potential Shutts, S., & Murphy, R. (2022). Farms Under Threat
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:rrwe?gy gzgefc?od Szlf_lgufrfri\;r;ncr;m?e OPOTtan aed SEPROT &?pggg = E;}i;;;?;;i o0 selec.t?ng thg appropriate solar technology for each American Farmland Trust.
' —jiiny — a4 -\ specific location.
The research methodology utilizes geospatial analysis using a : "' - Svarg, J. (2023). Most efficient solar panels 2023 —
Geographic Information System (GIS) and land use mapping '\\_/-EZZZ';’;”\/,F\ — A e - o oy e Clean Energy Reviews. Clean Energy Reviews.
techniques. In this study, the fringe of the Richmond - N o T G ET https://www.cleanenergyreviews.info/blog/most-
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