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Species Distribution Modeling

Occurrence Records and Environmental Parameters  

County boundary shapefiles (USCB, 2017 & USCB, 2018) were used to set a study area bounding box and mask for all occurrence records and environmental parameters. The study area was defined within an 8-county boundary for Macbridea alba to include Bay, Calhoun, Franklin, Gadsen,Gulf, and Liberty counties. Documented occurrences are found within Bay, Gulf, Franklin, and Liberty counties in the panhandle of Florida (Negron-Ortiz, 2020). For Physaria thamnophila, counties with known occurrences, Starr and Zapata counties (USFWS, 2015), were included in addition to neighboring Hidalgo and Webb Counties to define a 4-county study area boundary. Occurrence records for both Macbridea alba and Physaria thamnophila were obtained from the BIOTICS database through permission of the Florida Natural Areas Inventory (FNAI, 2018) and the Texas National Diversity Database (TXNDD, 2022), respectively. The database consists of element of occurrence records (EORs) which represent groupings of source feature records (SFs) which most often document sub-population records or individual sightings throughout the range of EORs for the species. Shapefile data for each SF record were converted from polygon to point data in ArcGIS Pro version 3.0.2 (ESRI, 2022) and were exported to a file database for each species.  

For comparison, coordinate data were also obtained from GBIF (GBIF, 2022a; GBIF, 2022b) including preserved specimens and observations from iNaturalist) and SEINet records for each species (SEINet, 2022). All coordinate data were projected into the WGS84 datum and UTM Zone 16N projection for Macbridea alba and UTM Zone 14N projection for Physaria thamnophila. Data were rounded to the nearest ten to avoid autocorrelation and maintain one point per grid cell (at a spatial resolution of 10-m grid cell) and duplicates were removed. Presence points totaled 15 records sourced from herbaria and 353 records sourced from BIOTICS for Macbridea alba and background points totaled 10012 and 10282 points respectively across models. Presence data records totaled 16 records sourced from herbaria and 98 records sourced from BIOTICS for Physaria thamnophila and background points totaled 10012 and 10078 points respectively across models. Three models were created for comparison for each species using either BIOTICS or Herbaria sourced occurrence records, or a combination of both BIOTICS and Herbaria sourced occurrence records. Each model utilized a total of seven environmental parameters. Climate variables, including 30-year averages for precipitation, minimum temperature, maximum temperature, and mean temperature, were resampled from 800m to 10m resolution (PRISM, 2004). Digital elevation models (USGS, 2022) were used to provide elevation and derive slope and aspect with the spatial analyst toolbox functions in ArcGIS Pro (ESRI, 2022). 

Maxent Modeling 

Maxent was selected for use with our presence-only dataset and models were produced with 10,000 background points (Phillips et al., 2006). Default settings were retained (regularization multiplier of 1, auto features) and each model was run with 5 cross-validations to produce a model average as a logistic output (Philips & Dudík, 2008). A model average of the 5 cross-validation runs for each dataset was used as the final model output for processing and analysis in ArcGIS Pro (ESRI, 2022). Suitability ranging from 0 to 1 was reclassified into 5 classes in intervals of 0.2 to compare the area of predicted suitability across models. A modeled prediction of 0.6 or greater was used as a conservative cutoff for predicted distribution whereas sites over a suitability of 0.6 were considered “suitable”.  Area in km2 was calculated for each class using the calculate geometry tool in the field editor of each reclassified layer’s attribute table. 
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