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Using Raster Overlays to Identify Ideal Vineyard Locations in Fauquier County
Introduction
This project uses raster overlay analysis to determine which locations are suitable for commercial vineyards within Fauquier County, Virginia. In Fauquier County, there is an effort to preserve rural land against residential developments by promoting rural and agricultural commercial ventures, including wineries and vineyards. To develop a winery in northern Virginia, numerous environmental considerations need to be made. One of the most prominent risks is frost developing on grapes, which severely limits the success of any harvest. Because of this, elevation must be limited to between 600 and 1200 feet, slope must be between 2 and 15 degrees, and aspect should be northeast facing. Parcels should be at least fifty acres in size and already be cleared and zoned for rural agricultural or rural commercial use, to reduce start-up costs, avoid naturally occurring pests and wildlife, and allow for the development of a full-scale winery and vineyard on a single site. For a site to be considered, it must include each of these factors.
Methods
This project’s initial data was comprised of a floating point Esri GRID file and various feature classes, both reprojected into the NAD 1983 Virginia State Plane, North Zone coordinate system. The Esri GRID file accounts for the elevation dataset and were taken from the USGS National Elevation Dataset, while the vector files account for the forest, parcels, and zoning datasets and were taken from the Fauquier County GIS Department circa 2017. Elevation and coordinate units for all files are in meters.
The first step in creating a raster analysis was to create the environment preset to be the same output coordinate system, processing extent, and cell size as the elevation raster dataset. Slope and aspect raster datasets were then created based on the existing elevation dataset using their respective eponymous tools. The next step was to convert the feature class layers from vector to raster format. This used the convert feature-class-to-raster tool with the field set to ZONECLASS and the output cell size set to the same as the elevation layer to create a raster model representing all zoning values. The variable attribute table for this dataset was then viewed to determine which values represent the preferred zones. In this case, 1 represented RA or rural agricultural and 3 represented RC or rural commercial. Then the forest feature class was transformed into a nominal raster model tool to differentiate between cells with a value representing forested (1) and cleared (0). The distance accumulation tool was then applied to this model to separate forested areas from cleared areas.
With the raster conversions complete, these layers could now be combined to form a singular layer that includes the correct zoning, slope, aspect, and elevation criteria. In this case, the overlay was created in the following order using the raster calculator tool, though the exact file names are merely examples:
1. “zoning” equal to 1 OR “zoning” equal to 3
Result: “zoning_overlay”
2. “zoning_overlay” AND “forest_distance” greater than 0
Result: “overlay_1”
3. “Slope” greater than or equal to 2 AND “Slope” less than or equal to 15
Result: “slope_overlay”
4. “overlay_1” AND “slope_overlay”
Result: “overlay_2”
5. (“Aspect” greater than or equal to 0 AND “Aspect” less than or equal to 112.5) AND (“Aspect” greater than or equal to 337.5 AND “Aspect” less than or equal to 360)
Result: “aspect_overlay”
6. “aspect_overlay” AND “overlay_2”
Result: “overlay_3”
7. “elevation” greater than or equal to 200 AND “elevation” less than or equal to 400
Result: “elevation_overlay”
8. “overlay_3” AND “elevation_overlay”
Result: “final_overlay”
This created a singular nominal raster file of the above combined attributes, with values of either 0, being unsuitable, or 1, being suitable for developing a vineyard. The focal statistics tool was then applied using the majority statistic setting to create an additional raster layer consisting of rectangular neighborhoods that were five cells wide and five cells high. This removes small sections of land unusable for this project’s purposes.
From there, attention turned to the parcels vector layer, which was searched using select by attribute to find all parcels with acreage greater than or equal to fifty acres using the ACREAGED field. This selection was then converted to raster using the feature-class-to-raster tool. This new parcel raster was then combined in an overlay with the “final_overlay” raster file using AND to create a final raster of suitable land within individual parcels greater than or equal to fifty acres. By keeping both the “final” overlays, featuring those on and off adequately sized parcels, and changing their symbology to different colors, it can be shown which locations exist on parcels greater than or equal to fifty acres, and which are on parcels smaller than fifty acres, but otherwise fit the remaining criteria.
Location
Virtually all the lands suitable for commercial vineyards are located north of US 211, especially on the western side of Fauquier County. The areas of highest density appear to be along US 17 and SR 55, as well as a cluster on the northeast edge of the county. These location trends are reasonable, as the western part of the county is closer to the Appalachians with higher elevations and steeper slope, while the southern and eastern part is nearer the Chesapeake Bay, and thus has lower elevation and shallower slopes. The nearest major town is Marshall, though there are very few parcels directly adjacent that meet the land requirements. Areas of suitable land on parcels less than fifty acres tend to appear in smaller groupings than those on parcels greater than or equal to fifty acres. This means larger parcels generally have more suitable land for a vineyard itself, in addition to the greater overall size capable of accommodating a larger business.
Assessment
Establishing vineyards could be used to preserve the larger parcels of rural land in Fauquier County. There is still obviously a risk for subdivision of land, however the zoning codes already in place make subdivision for residential at least more difficult. The operation of successful agricultural businesses that both produce goods and attract consumers to the area would be a great benefit.
Mapping nearby pollutants would be the most likely location factor to study next, as it could significantly affect soil quality and water runoff. Identifying which adjacent parcels are occupied by high-pollutant agriculture, such as high-density livestock, or industrial plants would be a good starting point. Locations within a specific buffer could then be avoided for vineyard development specifically and could be reconsidered for another purpose.
