
Methodology 

     For years, the Dickinson College cross 
country team has created running routes 
throughout the Carlisle area.  About 40 routes 
of various lengths have been created and 
passed on from one runner to the next.   
     Each running route is primarily 
communicated by word of mouth from an 
upperclassman on the team to the 
underclassmen.  The problem with the word-
of-mouth communication of running routes is 
that it is very difficult to learn a new running 
route unless personally shown the route.   Due 
to the difficulty in teaching routes to other 
runners, only a small community of people 
may know each route, and many running 
routes may get forgotten or lost over time.  An 
additional problem with the verbal method of 
route communication is that there is no 
indication of the difficulty of each route.   
     To preserve the running routes that have 
ōŜŜƴ ŎǊŜŀǘŜŘ ōȅ 5ƛŎƪƛƴǎƻƴΩǎ ŎǊƻǎǎ ŎƻǳƴǘǊȅ 
team, I made detailed maps of each route.  
These maps are available both in hardcopy 
and online. 
     In order to solve the problem regarding the 
difficulty of each route, I have created a 
system of color coding each route to 
communicate the difficulty of each section of 
a run.  Each section of a route will fade from 
green to red based on its particular difficulty.  
     

Introduction 

 My hope is that this project will make 
running in Carlisle a more accessible 
activity for all residents of the area.  By 
creating both physical and online copies 
of the routes, anyone interested will have 
access to a large resource of safe places 
to run through town. 

Conclusion 

The difficulty classification for each route 
is based off of both slope percent and hill 
length.  In order to determine the slope 
percent, each route was split into 900 
equal segments.  Next, the surface 
information such as minimum slope, 
maximum slope, and average slope for 
the elevation study area was added to the 
route.  
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 The first step for this project was to travel each 
running route using a hand held Garmin 62s GPS.  
The elevation data for the Carlisle area was 
downloaded off of the USGS National Map 
Viewer webpage.  An elevation profile was 
created for each running route using the 
elevation data. 

Methodology 

Next, the average slope for each of the route 
segments was classified based upon its 
difficulty.  By going into the field with a 
clinometer, a tool used to measure slope, the 
criteria for three slope classifications was 
determined.  The easy classification is any slope 
that ranged from 0-3%, a moderately difficult 
slope is any slope greater than 3% and less than 
or equal to 8%, and a difficult slope is any slope 
that is greater than 8%.  Slopes considered 
ΨŜŀǎȅΩΣ ΨƳƻŘŜǊŀǘŜΣ ŀƴŘ ΨŘƛŦŦƛŎǳƭǘΣ ǿŜǊŜ ŀǎǎƛƎƴŜŘ 
values of 1, 2, and 3, respectively. 
 
     In order to get the hill length portion of the 
difficulty rating, each of the route segments 
were dissolved based on slope difficulty.  A 
length field was added to the newly unsplit 
ǊƻǳǘŜΩǎ ŀǘǘǊƛōǳǘŜ ǘŀōƭŜΦ  ¢ƘŜ Ƙƛƭƭ ƭŜƴƎǘƘ ǿŀǎ 
classified in a similar manner as the slope 
percent.  There were also three classifications 
of hill length difficulty.  The easy classification 
for hill length is a hill ranging from 0-100m, a 
moderately difficult hill length is greater than 
100m and less than or equal to 250m, and a 
difficult hill length is greater than 250m in 
ƭŜƴƎǘƘΦ  Iƛƭƭ ƭŜƴƎǘƘǎ ŎƻƴǎƛŘŜǊŜŘ ΨŜŀǎȅΩΣ 
ΨƳƻŘŜǊŀǘŜΩΣ ŀƴŘ ΨŘƛŦŦƛŎǳƭǘΩΣ ǿŜǊŜ ŀǎǎƛƎƴŜŘ ǾŀƭǳŜǎ 
of 1, 2, and 3 respectively. 
 
     The symbology for the unslpit line was 
rendered based on category and multiple fields.  
The fields used to render the symbology are 
slope difficulty and hill length difficulty.  A color 
gradient from green to red was assigned, green 
representing the easy portions of the trail, and 
red representing the hard portions of the trail. 
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Route Mileage 
Airport 8.05 

Baguette 11.05 

Barnstable 17.45 

Burnthouse 15.17 

Carlisle Home Course (5K) 3.1 

Carlisle Home Course (8K) 4.97 

Creek 8.14 

Easy 8.73 

Echo 9.26 

Echo Extended 10.49 

Enola 15.23 

Fantasy 4.46 

Iron Bridge 9.85 

Kansas 8.17 

Longs Gap 13.28 

Mansas 10.38 

Moo Moo Moccasin 9.25 

Morning Loop 3.31 

Mountain Run 16.47 

Mount Zion 12.25 

No Tresspassing 3.73 

Old Rock 12.26 

Old York 10.91 

Quarry 6.51 

Quarry Bear 7.56 

Shagbark 8.14 

Shelob 6.26 

Shatto Drive 8.02 

Simba Trails 6.85 

Strawberry Loop 4.53 

Swagged Out Taco 7.24 

Thornwald Park 2.73 

Union Hall Plus No Tresspassing 8.21 

Union Hall 7.04 

Union Hall Extended 8.89 

Union Hall Into Creek 15.22 

War College 6.67 

Wednesday 9.52 

Wildwood 19.58 

Source: USGS, ESRI, Original Data Collection 


