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EXISTING SOLUTIONS?

« All hike ratings are subjective and
each rating is dependent on the
experience of the hike rater

- Someone who is very fit may see
the hike with an easier rating than
someone who is out of shape

But some have attempted to come
up with a solution to this
problem.

Kokopelli
Seeds

Universal
Trail
Assessment

Define
Subjectivity

Limitations
of Hiking
Ratings &
Solutions




hikearizona.com
Contributor Al HikesAZ

+ Realized hike ratings could
be subjective

- Established the "Kokopelli
Seeds" rating which he
believed to be less subjective

+ Kokopelli Seeds are based on
the total miles and
accumulated elevation gain

Example:
Gateway
Loop

Fault of
Method
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(up and down) = 838 feet

Calculation: 4.4 miles +( (838 feet
up + 838 feet down))/400 = 8.59
Kokopelli Seeds
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Echo Canyon Trail on Camelback Mountain

Distance (loop) Accumulated Elevation Gain
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8.8 Kokopelli Seeds




FAULT OF METHOD

Echo Canyon Trail on Camelback Mountain

Distance (loop) Accumulated Elevation Gain
= 2.3 miles (up and down) = 1,300 feet

Calculation: 2.3 miles +( (1,300
feet up + 1,300 feet down))/400 =
8.8 Kokopelli Seeds

City of Phoenix rates Echo Canyon Trail as
"extremely difficult”, which is harder than the
"moderately difficult" of the Gateway Loop.




FAULT OF METHOD

Echo Canyon Trail on Camelback Mountain

Distance (loop) Accumulated Elevation Gain
= 2.3 miles (up and down) = 1,300 feet

Calculation: 2.3 miles +( (1,300
feet up + 1,300 feet down))/400 =
8.8 Kokopelli Seeds

City of Phoenix rates Echo Canyon Trail as
"extremely difficult”, which is harder than the
"moderately difficult" of the Gateway Loop.

Gatway Loop was
8.59




Beneficial Designs

Administers the Universal Trail
Assessment Process

UTAP
Purpose

land managers are trained to rate
trails based on the following:

« trail grade

- cross-slope (drainage gradient)

- trail width Fault of
- surface firmness Method
» presence of obstacles




Purpose of UTAP

"enhance trail access and use for a
wide variety of users, including older
adults, inexperienced users, families
and people with disabilities"

(from BeneficialDesigns.com)
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Fault of UTAP
Method

« The method is really meant to
educate potential hikers who have
accessibility issues

- All five factors need to be
measured every two feet with
standard equipment that needs to
be purchased

» The trail measurements must be
done by someone who has been
trained to complete those
measurements




Define Subjectivity

Virtual Sherpa (Mickey)

"] base each level of difficulty below for
someone that has spent time in high
elevation (over 9,000 feet) and can run at
least two miles straight without stopping. If
you find yourself saying, "2 miles are you F
$*#*@%! kidding me?!" you may want to
bump up the difficulty rating of the trail"

from: http:/fwww.thevirtualsherpa.com

virtualsherpa-hike-difficulty-rating-system.
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The Limitations of
Hiking Ratings

- Every source rates the difficulty of
hikes differently

« All the hiking ratings discussed are
per trail, or generalized per
defined segment (such as between
mile markers)

« None of these systems gives the
hiker an idea of what they will
encounter on the hike because it is
all generalized
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 criteria evaluation
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METHODS

Multi-Criteria Analysis

- Multiple layers are overlaid within GIS,
each of which represents a criteria
determined to be important in the
decision making process

(2]

+ The chosen criteria are weighted or What is
~ rated and combined using GIS wei

3i”rnf:tl’ljm‘.is to aid in the decision making - gl:t;E
R %53 or rated?

|
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DATA

GIS Layers:
- Constraints
» Maricopa County vector layer
+ GPS tracks of trails chosen for analysis

- Attributes
- Total Distance - from official trail maps
- 1/3 arc-second DEM - from the National
Map website, which will be used for
elevation gain, gradient, and altitude
8 per segment

Categorize

o 2
-

and c les per segment
the field using Collector

61.
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Field Test of Collector
for ArcGIS App 5

Entry

A trial Collector for ArcGIS app was
built and tested on the Gateway Loop
Trail in the City of Scottsdale's
McDowell Sonoran &‘ESFI‘VE-

78.
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Gateway Trail: McDowell Mountain Park
Difficulty Per Trail Segment Test

Legend

Difficulty Rating
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ANALYSIS OF DATA

The weighted overlay tool in ArcMap will be used
to add all of the criteria together to produce one DEM
resultant raster of difficulty per trail segment.

[ Trail Surface {Collector) —
+

| Obstacles (Collector) |
+

| Gradient (DEM) |
+

| Elevation Gain (DEM) |
+

— Difficulty of Trail |

Output

[ Altitude [DEM) ]
+
-!‘L_

Total Distance {Hosting Org.) |
+

Official Trail (GPS) |
pos

~ Maricopa County I

Input
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EXPECTED RESULTS

- Data will be collected on at least 10 trails of
- varying difficulty with the Collector for ArcGIS

Shd analyzed according to the proposed
att ;- butes.

97.
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» Data will be collected on at least 10 trails of
varying difficulty with the Collector for ArcGIS
 app and a GPS throughout Maricopa County
‘and analyzed according to the proposed
attri bltes.
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EXPECTED RESULTS

» Data will be collected on at least 10 trails of
. varying difficulty with the Collector for ArcGIS
~ app and a GPS throughout Maricopa County
and analyzed according to the proposed
attributes.
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GATEWAY Loop Trail
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PROJECT
TIMELINE

m‘m'?{a

#1: Conduct further research on trail factors
and finalize Co i

field collection _
#2:Collection of trail data
#3: Trail difficulty analysis an d

#4: P
{

iﬁnt at ESRI User Conference (San Di

|

111.
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