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Summary: Undergraduate students in most majors in the College of Agricultural 

Sciences and Natural Resources take only one GIS class during their undergraduate education. 

To provide a richer, more interactive learning environment, the class participated in a campus 

stormwater mapping project as part of the University of Tennessee Campus Environmental 

Action Plan. Students collected GPS data of stormwater features such as outlets and storm 

drains. They also developed a map of stormwater management units based on surface cover, 

stormwater features, slope, and drainage. They modeled runoff scenarios based on 10 years of 

daily rainfall data collected on campus. Their data will be used by UT Facilities Services to help 

develop a stormwater management plan for campus.  

Although undergraduate students in the College of Agricultural Sciences and Natural 

Resources (CASNR) take only one GIS class, they are expected to have at least a basic set of 

GIS skills when entering the workforce in agencies such as the National Park Service, the 

Natural Resources Conservation Service, the U.S. Geological Survey, or the Tennessee Wildlife 

Resources Agency. To provide a real world experience similar to many GIS projects they are 

likely to encounter while on the job, we developed a case study for a campus stormwater plan 

that would allow them to learn and practice important GIS and GPS skills.  

In the past, CASNR GIS students have tackled various on-campus “service” projects, but 

these studies were fairly limited in scope and training. For example, they have conducted 

campus tree surveys, digitized the UT Trial Garden, and mapped out optimal walking routes 



around campus. However, these projects were of short duration and involved only a few GIS or 

GPS skills. During this more sophisticated case study about stormwater, students get to practice 

more advanced GIS skills such as creating a geodatabase and feature classes (point, lines and 

polygons); creating and editing data such as building footprints, roads, sidewalks, storm drains, 

downspouts, parking lots, and vegetated areas; using advanced editing tools such as topology, 

tracing, and snapping; collecting and importing GPS coordinates; using hydrological tools to 

delineate drainage; merging layers; downloading raster data such as USGS 2006 

imperviousness; using the raster calculator; and extracting a raster by a mask. 

Before they begin the project, students read a summary paper about stormwater and 

MS4 municipal stormwater regulations. They learn that although the University of Tennessee 

campus lies within the city limits, it has enjoyed an exemption from stormwater regulations. 

However, the Campus Sustainability Manager as well as the Campus Committee for the 

Environment have recommended that UTK implement and abide by a rigorous stormwater 

management plan. 

The students are divided into groups of 4 and assigned an area of campus that is 

approximately 15 to 20 acres in size, encompassing diverse landuse and draining to a single 

waterbody. The total size of campus is about 600 acres, so with 8 groups of 4, we have the 

potential to assess 20-25% of campus. The coordinate system used in this project is Tennessee 

State Plane NAD 83 feet. Figure 1 illustrates a typical study area; this section of campus drains 

into Upper Ft. Loudon Lake (can be seen in the southwest corner of the Google image). 

Each group is provided a common workspace on a UT server, which is backed up every 

day. A class folder available to all groups contains the following spatial layers: Knox County 

aerial image, lidar points for campus (3 foot resolution), and a polygon shapefile of study areas. 

Each group writes a project plan which includes the roles and responsibilities of each group 



member, as well as a timeline of tasks and deliverables. Several GPS units (Garmin 60csx) are 

also provided to each group.  

 

 

 

 

 

 

 

 

 

 

Figure 1. Sample study area of UT campus (Google Earth) 

The final products include a project report; geodatabase containing all the project data in 

the same coordinate system; maps of landuse, elevation; drainage, imperviousness, stormwater 

runoff in a 1” storm using USGS imperviousness  data, and stormwater runoff potential in a 1” 

storm using their landuse map. 

In summary, this stormwater case study provides a robust experience in GIS that allows 

the undergraduate students to experience a real world GIS project. There are many 

improvements that can be made to this case study, such as asking the students to conduct 

several what-if scenarios such as replacing the asphalt on a parking lot with pervious paving, 

adding a rain garden, or creating a retention pond.  

  



 

Figure 2. Example of Landuse Map 

 
 



 

 

Figure 3. Example of runoff map based on USGS imperviousness. Total estimated runoff is 22000 cubic feet in a 1” storm. 

 

 



 

 

Figure 4. Example of elevation and flow accumulation map. 

  



 

Figure 5. Example of runoff map estimated from landuse. Estimate total runoff is 63,000 cubic feet.  


