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Abstract 
“Habitat loss is known to be the main cause of the current global decline in biodiversity, and roads are thought to affect the persistence of many species 

by restricting movement between habitat patches” (Eigenbrod, Hecnar et al. 2008). This research looks at the impact of the I-69 corridor being built in 

southern Indiana on Bobcat habitat (Felis rufus) identified through the use of remote sensing and GIS. Bobcats are solitary animals that require steep, 

forested areas with plenty of cover for both themselves and the small mammals they prey upon. Identifying where Bobcats are likely is the first step in 

knowing the impact on their diversity in Southwestern Indiana. In this research we used the 2012 National Agriculture Imagery Program (NAIP) imagery 

for each of the 47 counties in this study, along with the 2005 IndianaMap Elevation Model (DEM) data, both obtained from the Indiana Geospatial Portal 

(gis.iu.edu). These were combined with the interstate and highway shapefiles from the IndianaMap website (indianamap.org), and then classified and 

assigned suitability values to highlight locations for Bobcats within the study area. The I-69 corridor shapefile was then added and buffered to show the 

impact the corridor will have on existing Bobcat habitat.  

Conclusions & Future Directions 
Taking into account that bobcats are carnivores and prey mainly on rabbits, but will feed on rats, mice, moles, squirrels, and occasionally small deer 

(DNR, 2013). This means they are not just found in forested areas, but also in the fringe areas and have wide-ranging territories as discussed earlier.  

Therefore, the lack of wildlife corridors along the I-69 interstate will lead to increased fragmentation of the identified bobcat habitat and a higher 

number of bobcat mortalities in the state of Indiana do to road fragmentation. 

Future research should focus on where wildlife corridors could be added to reduce the mortalities on not only bobcats, but other species such as 

deer, skunks, and raccoons. It has become common in some countries to determine the best location for adding wildlife corridors using either the 

least-cost corridor or by weighting individual corridors on species specific variables (Parks, McKelvey et al. 2013) and is the suggested course for 

future research based on the findings here. 

As shown in Fig. 2, the areas in green represent the combination of both mild to steep slopes that are covered in forest and heavily vegetated areas 

for the forty seven counties in Southwestern Indiana. The grey area represents all other terrain. The existing I-69 corridor is shown in lighter shades 

than the future expansion, which will follow State Road 37 from Bloomington to Indianapolis. The red represents areas within one-half mile either 

side of the interstate centerline. The yellow represents the area covered within one mile of the interstate centerline.  

As can also be seen in Fig. 2, a significant portion of southern Indiana was identified as potential bobcat habitat. The area covered by the actual 

interstate itself is comparatively minor compared to this overall habitat area. Results show that the construction will pose a significant risk to the 

identified bobcat habitat due to road fragmentation. 

Introduction 
Habitats are environments that provide for the needs of the organisms within to survive and reproduce, including access to food, water, and cover 

among others. If large sections are broken up due to agricultural, industrial or residential development, then the habitat becomes fragmented and 

negatively impacts the species through isolation from others of their kind and from food and cover sources.  

Of major concern is the fragmentation caused by the building of roads through habitats. The roads create barriers restricting wildlife movement and lead 

to changes in the animal communities, reductions in their biological diversity and increasing the threat of extinction from reduced habitat (Alexander 

and Waters, 2000). 
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Methods 
Forty-seven National Agriculture Imagery Program (NAIP) county mosaic files for 2012 were downloaded from the Indiana Geospatial Portal (gis.iu.edu). 

These tiles were extracted and mosaicked, or combined together, to create a single 336 gigabyte image file using ERDAS Imagine 2012 software. The 

NAIP imagery has a spatial resolution of one meter, meaning that every pixel in the image file represents one square meter of land surface. Working with 

files this large is time-consuming and resource heavy, but was done to get a more accurate result in the next step, which was to perform a principle 

component analysis. This kind of analysis, also known as PCA, is an orthogonal linear transformation that transforms a number of correlated variables 

into a smaller number of uncorrelated variables, resulting in dimensionality reduction (a smaller file size with just as much "information" in it), and is an 

exploratory data analysis technique which reveals the internal variance of the dataset (Johnson, 2013). The resulting file was then processed in ERDAS 

Imagine using an unsupervised classification set to use the ISODATA algorithm and nine classes to end up with the final imagery file. 

Next, the Digital Elevation Model (DEM) files for 2005 were also downloaded from the Indiana Geospatial Portal (gis.iu.edu). DEM files represent the 

bare earth land surface as if there were no trees, buildings, roads, etc., and each five foot square pixel represents the elevation of the land surface at that 

point. These files are not updated as often as the NAIP data due to slow changes in elevation that occur on the earth’s surface. These tiles were also 

extracted and mosaicked to create a single 190 gigabyte image file, again using ERDAS Imagine 2012 software. This large DEM dataset was then opened 

in ESRI’s ArcGIS 10.1 Desktop software and the slope tool used to calculate the slope for each point in the file. This file was the assigned nine classes 

based on slope. 

The processed NAIP PCA file and the slope file derived from the DEM data were then combined using the weighted overlay method in ArcGIS10.1 

Desktop. This created a file that was then classed to show those areas that are both mildly to steeply sloped and also covered with forest.  

Shapefiles, a common geospatial data format, were then obtained from the IndianaMap.org website for the interstates and highways of Indiana, along 

with the current I-69 corridor and added to the above overlay file in ArcGIS 10.1 Desktop. These files were then clipped to show just the I-69 corridor. 

Buffers were then calculated around the centerline of this corridor at one-half mile and one mile distances to create the final image (Fig. 2). 

Results 
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Figure 2. Current and future route of the I-69 corridor in Southern Indiana shown against those areas of moderate to steep slope and heavy vegetation (green). 

Additionally, roads and their traffic negatively impact wildlife due to road casualties, 

including bobcats. The bobcat (Felis rufus) (Fig.1), which is the largest member of the cat 

family in Indiana, has a tail four or five inches long, a length of 30 to 50 inches, are 

roughly two feet in height and weigh between 15 to 30 pounds. They have reddish to 

brownish fur on their backs and sides and are whitish underneath with dark spots and 

markings all over(Department of Natural Resources [DNR], 2013). Bobcats have home 

ranges of anywhere from 28.5 square kilometers to 60.4 square kilometers (Lovallo and 

Anderson 1996), making them a very wide-ranging species in their hunt for food and 

mating. Bobcats are reclusive and secretive by nature and are frequently confused with 

large feral cats or small dogs, making positive identification by the general public  

difficult to verify. For this reason, the Indiana DNR uses confirmed bobcat roadkills as a way of determining the health of the overall bobcat population 

within the state. In 2000, there was one confirmed bobcat roadkill reported. In 2005 there were 12, leading to the removal of the bobcat from the State’s 

Endangered Species list that year, and 55 reported in 2011. While this represents an increase in the health of the bobcat population, it also shows the 

impact the roads have on bobcat mortalities (DNR, 2013).   

Figure 1. Bobcat (Felis rufus). 


	Slide Number 1

