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Problem Formulation and Background
| went into this project really wanting to produce something that had not

been thought of acreatedbefore. | thereforebegan looking at examples hoping to
spark my imagination and thought process. Unfortunately, ituackpping from
my binding like pedals on my mountain bike and tumbling down a set of natural
limestone stairs on the main loop at City Paduntain bikerail for an idea to be
conceived. | am an avid cross country and aggressive downhill mountain bike
rider when not working or studying and it seemed only logicdbtsomething on
the sport | swaabreath, bleed and love. 3ging dazed on my back, | closed my
eyes and c uinghe time it ddk fognee to get tipéand remove my full
facehelmetl had a plan.

| want to have a trail map of City Park, showing elevation, technical
difficulty and slope gradient, not to mention the general route and distance of the
trail. My goalisto create a ski resort like map with a few additions anégsions.
To accomplish thiswill utlizehandhel d GPS receivers as
platform.

Another goal of this projeds to identify the demographsof the riders.
Since this is pe of, if not the mogkechnical and fast padsingle trackmountain
bike trails in Texasl amintrigued by the notion | may be one of the few young

riders of this trail. To attain thisumandata Iwill observe and talto other riders
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| met on the trail or in passing in the parking lot. | also ride with apyobu
friends all of whom are in their thirtiesl. haveaskedthemto do the samthing
when they mle on their own The data Wwill gatherincludesrider age and gender
as wellastheridergdsuspension set yfull or front suspensionand wheel base

(26 or 29 inchwheel sizg.

Data Collection
GIS data

The data havecollected for this project include&PS data points of the
mountain bike trail with a total of 589 points, six emergency entrance trails totaling
to 91 GPS pointsaand 29 GPS poindefining a section of trail closed to riders due
to illegal clearing.At first | was using a fimble handheld receiver with APad
hoping that by utilizing this advanced piece of technology | woaldlile to jump
start my ArcMap pject. However, using the unit in dense growing cedar trees
proved to be quite a challenge for the uflihe next GPS unit used was a Garmin
60CSx and produced fantastic resulifie Garmin is much lighter and compact
when compared to the expensaredcumbersomdrimble. It also has an exposed
antenna, which enabled me to traverse my ride thihunit securelynside of my
hydration pack. Using the 60CSx 1isnot
either. As capturing GPS data is only a few malaigpons of the menu away. To

start collecting a continuous track of data, the Track Log must be cleared in the

Tracks tab of the menu. Nexte musturn the Track Log om order forthe unit
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to begin taking data. The record method (Auto, Time ordbist) and the interval
type (most often, more often, normal, less often or least often) can be altered in the
setup subset of the Tracks talhe Garmin eablkesuser freedom in specifying
amount and how the unit calculates a rputieile retaining the p@sion and
accuracy that the Trimble would produce
To add a comparison to my GPS results, | found a GPS trail map done by a

rider in 2005. The imagetip://www.austinbike.com/mtb/cityplindex.asy, & Google Earth

shapshot shows a faint red line representing the mountain bike trail. By
georeferencing this image | will be able to display my track on top of it to see how
the accuracies compare.

From t he USGS D0,ghitp/BeenBssNdgs@oFwEbsiteSenlEssWidvef.htm

| downloaded a 1/3 arc secoN&ED Shaded Relief DEM, a shapefile of Bureau of
Transportation Statistics Roads, Color Orthoimagery of the study area (Austin .5ft)
and a water features shapefilgnfortunatelyfor my study the USGS does not

have a 1/9 arc second map of ttegea aroud the City Park Mountain Bike Trail

The 1/9" arc second mapas a higher resolution of 3 meters instead of tH&o143

10 meter resolution. In order to download dé&diow the above URIto the

USGS 0 s andusesthiezbaen tool to enlarge an areaioferest. Browse the
available data by expanding the categories to the right of the page; check the boxes

which apply to your study. |l n the Down
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download aremandsimply drag the tool across the area of interédake sure you
have any pop up blockedisabled to insure that a download window appears.
Click download on each specific file and choose the appropriate file location. Be

aware that this process may take quite sbme, especiallyvith large study aas.

. The National Map Seamless Server (retuntstartpae) Tutorial |—]

‘ ! /) \«;; Scale ~ 1:41,811
q e a Downlnad
© [WStructures

Query

) Transportation
) Boundaries
p Hydrography
'WwOrthoimagery
Landsat Mosaic
[1D0QQ 1.0m Color,
UTM Zane 14
[[]24k DRG Zone 14
[]100k DRG Zone 14
[JNAIP (3 Band) UTM
z14

[]250k DRG Zone 14
[JAustin 2.0ft (Feb

- > 2006)
Click and drag to select area to download P Land Gaver
wrrClauation

Statistical Human Data
As stated earlier, | had a goal of attaining rider data for City Park Mountain

Bike Trail to see where | fall in the distributiotham 22 years of age and ride a 26
inch full suspension mountain bik&€rom October %, 2010 up until November

27" 2010 IrodeCity Park a total 026 times. On sme days, the parking lot at the
start of the trail would be empty and on other days there could be five or six cars.
On 160f theserides, | collectednformation on rider gendeage and rig setup.

Human Data Results
My population size for the study was 45 riders.
GENDER: Total Riders Sampled

i Of these riders, only 3 wefemale. The three

HFamsle

women were alin theage range of 2 30
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years old. These women all rode on the same general type of bike set up, 26 inch
wheel size with full suspensions. For the male riders of this trail there is much
more variance in the results. 30 of the of the 42 male riders ride a 26 inch
mountain bike and of thes30, 24 of them have full suspensions. As | suspected,
the majority of the riders of this trail arefact older than | am. Thiuld be due

Male Riders: Age to the fact that the mountain bike trail

at City Park isone of the most

a15.2s  challenging in the region. One can

¥ 25-30
w32z INfer that to tackle suca demanding

&40+
and strenuous traikquires experience

and repetition, which are directly
correlated to ageAnother correlatiorinked to age is wealth. The bikes ridden at
City Park can range in price frofmy first true mountaitike) 1,500 dollar entry
level full suspension bikes to the other end of the specti5@0- 9,000 dollar
carbon fibemandt ec hnol ogy heavy wonder s. Al s o,
or the rider, so when you fall you could be looking at a cracked frame, shattered
handle bars, leaking suspensions, warped oval wh&bks sameisk alsoapplies
to the rider; hospital billsan beimmense A ride at City Park can essentially cost

hundreds of dollars at a time, as well as blood, stitches and casts.
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Excel spreadsheet of sample data collected from Octobet’2 November 27"

Date  Rider Number Female Male Age 18-25Age 25-30Age 30-40Age 40+Full SuspensiofFront Suspensio 26 inch wheel29 inch whee
100210 1 0 1 0 0 1 0 1 0 0 1
100210 2 0 1 0 0 1 0 1 0 1 0
100210 3 0 1 0 1 0 0 1 0 1 0
100510 4 0 1 0 0 1 0 1 0 1 0
100710 5 0 1 1 0 0 0 0 1 0 1
100710 6 1 0 0 1 0 0 1 0 1 0
100910 7 0 1 0 0 0 0 1 0 1 o
100910 8 0 1 0 0 0 0 1 0 1 o
100910 9 0 1 0 0 0 0 1 0 1 0
100910 10 0 1 0 0 0 0 1 0 1 o
100910 11 0 1 1 0 0 0 1 0 0 1
101010 12 0 1 0 0 1 0 1 0 1 0
101610 13 0 1 0 0 1 0 0 1 1 o
101610 14 0 1 0 0 1 0 1 0 1 o
101610 15 0 1 1 0 0 0 1 0 1 0
101610 16 0 1 0 1 0 0 1 0 1 o
101610 17 0 1 0 0 0 1 1 0 0 1
101610 18 1 0 0 1 0 0 1 0 1 0
101910 19 0 1 0 1 0 0 1 0 1 o
101910 20 0 1 0 0 1 0 1 0 1 0
101910 21 0 1 0 0 1 0 1 0 1 0
102210 22 0 1 0 0 1 0 1 0 1 0
102410 23 0 1 1 0 0 0 0 1 0 1
102410 24 0 1 0 0 1 0 1 0 0 1
102810 25 0 1 1 0 0 0 1 0 0 1
102810 26 0 1 0 0 1 0 0 1 1 o
102810 27 0 1 0 0 1 0 1 0 0 1
102810 28 0 1 0 1 0 0 1 0 0 1
102810 29 0 1 0 1 0 0 1 0 1 o
102810 30 1 0 0 1 0 0 1 0 1 0
110110 31 0 1 0 1 0 0 0 1 1 0
110110 32 0 1 0 0 1 0 1 0 0 1
110110 33 0 1 0 1 0 0 1 0 1 0
110410 34 0 1 0 1 0 0 1 0 0 1
110410 35 0 1 0 1 0 0 1 0 1 o
110410 36 0 1 0 0 1 0 1 0 0 1
110710 37 0 1 0 0 1 0 1 0 1 0
110710 38 0 1 0 0 0 1 1 0 1 0
111010 39 0 1 1 0 0 0 1 0 1 0
111310 40 0 1 1 0 0 0 1 0 1 o
111310 41 0 1 0 1 0 0 1 0 1 o
111310 42 0 1 0 0 1 0 0 1 1 0
112010 43 0 1 0 1 0 0 1 0 1 o
112010 44 0 1 0 1 0 0 0 1 1 0
112710 45 0 1 0 1 0 0 1 0 1 0

3 42 7 16 16 2 38 7 33 12
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Data ProcessingWith ArcGIS
1. Extracting GPS data
a. Connect the Garmin 60CSx to computer via universal serial
bus
b. Run DNRGarmin

B MN DNR - Garmin

Eile Edit GPS Waypeint Track Route Real Time Help

Lat Lon

Alt EPE 3> Data Table >>>
Not Connected

c. Select a projection
Set Default Projection - - lﬂ;

Would you like to use the Default Projection (NADE3 - UTM Zone 15)7 Answering
MO will allow you to select a different projection.

d. For the Study areaof Austin, use NAD83 UTM Zone 14

e. Since the data was collected as tracks click
Track>Download Track

2. Bringing the Track Data into ArcMap

a. Open ESRI ArcMap and create open a blank map.

b. To display our GPS track points click
Tools>Add XY Data

c. Browse to the .txtand selectX PROJ for the X Field and
Y _PROJfor the Y Field. Also choose a coordinate system by
clicking
Edit>Select>Projected Coordinate System*xJTM >NAD 1983
UTM Zone 14N

T g Pmpeﬂiﬁm B ]
XY Coordinate System ]
Hame [GCS_Notth_American_1983
Details
[Angular Unit: Degree (0.017453252515543295)
Prims Meridian: Greenwich (0.000000000000000000)
Datum; D_Nerth_Amencan_1983

‘Spheroid: GRS_1980
Semimajor Ads: 6378137.000000000000000000
Semiminor Iods; 6356752,314140356100000000
Inverse Flattering: 238 257222101000020000

‘| Select a predsfined coordinate system

Import & coordinate system and X/Y, Zand M
domains from an existing geodataset (6.q..
feature dataset, feature class, raster).

New | Create a new coordinate system

Edit the properties of the cumently selected
coordinate systsm

Sets the coordinate system to Unknown

Save the coordinate system to a fle

oK Cancel Apply

Page |8



A GIS Analysis of City Park Emma Long Single Track Mountain Bike Trail
By: Trevor J. Hutton

d. Click Ok. Y ou should receive a warning message stating that
you will be unable b perform queries on the data. 8y yes and
you should get something like the following.

LEEREEED . =]

File Edt Yiew Bookmarks frsert Selection Took Mindow Help

XTools * 3
DS a & |0 S &0+ N Q@QuH@ED X LK X Q@@ iodi | LR

soEm
= B emma_tracks.ba Events

Q000000000 0000000000

Duy [Sourcn | Seectin | Favertes [index | Seach] Fesite] |5 o

97523 303% Meters

3. Creating a continuous polyline using Xbols
a.
b. Make sure you have the extensions for XTools and 3D Analyst
enabled. Tools>Extensions

i [ =
Extensions - .

Select the extensions you want to use.

O Dats Interoperabiity
O Geostatistical Analyst

[3D Aralyst 5.3
(Copyright ©199:2008 ESRI Inc. Al Rights Reserved

Provides tools for suface modeling and 3D visualization.

o Etenirs
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c. Open the XToolsdropdown menu and select
Feature Conversions>Make One Polyline From Points

& Untitled - ArcMap -

File Edit View Boockmarks Insert Selection Tools Window Help

KTools ~ [ e I x 8 E % | 3D Analy
B Defaults HRIYAF O =R Y]
[&] Create Shapefile =
Layer Operations 4 |
nnls
Table Operations 3
@ XToolsHelp i+[| Make one Polygon from Points

a Data Manac -‘| Make one Polyline frem Points
& Geocod.ln.g eet
[#]-i8 Geostatistic .
(- Linear Refer 2

he
o Bl Kdmlnils Tanl- ”

d. Make sure the correct event is selected and specify a name for
the resultant polyline

e. Next we must Define a Projection fothe polyline, as it will not
display, unprojected. In Arc Tool box, expand Data
Management Tools>expand Projections and Transformations
and double click Define Projection.

f. Setinput Dataset to the Polyline

and Select S

NAD_1983 UTM_Zone_14N as | wim.

the Coordinate System. o e
g. Your resulting display should
appear as follows.
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4. Extracting elevation from the DEM to the mountain bike trail track.
a. Add the DEM by clicking the add data button
b. Notice the default color bar, with bright white as the high and
dark black as the low. We will manipulate the symbology later

to better depict the terrain.
c. Next, we wish tocreate a route showing only the elevation from
the DEM.

d. Open the Spatial Analy$ Toolset and expand extraction Select
Extract by Mask.

Input raster

| 77100268

Input raster or feature mask data

| GPS_track_Z_M_UTM_new

Output raster

I G:\GEO 327G'\semester project\Project_WriteUp'sat_xmask1

OK |

e. Click Ok.

f. Now we have a raster track showing the high and low points of
the trail.
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M
w7 L

g. To take this idea further, we need to add correct elevations in
meters to our emma_tracks.txt event. This wilkllow us to
create a profile of the trail later. In the same toolset under
Extraction double click Extract Values to Points. This overlay
method will add a new column to the attribute table.

&7 Extract Values to Puinis_
e

Input point features y
Iemma_tracks.bct Ewvents ;I ﬂ

Input raster I
[77100268 | ﬂ
Output peint features

I G:\GEO 327G\semester project\Trever_data\Extract_emma_tr2.shp
[~ Interpolate values at the point locations (optional)

[~ Append all the input raster attributes to the output point features {optional)

oK | Cancel | Environments... | Show Help > |

h. Click Ok nd view the modified attribute tale, the new

column is named RASTERVALU

FID Shape * | TYPE IDENT LAT LONG Y_PROJ X_PROJ NEWW_SEG | DISPLAY | COLOR| ALTITUDE DEPTH | TEMP TIME MODEL FILENAME LTIME RASTERVALU
* 0 ] Point TRACK| 11/21/2010 30.344143 | -97.826927 | 3378822.40964 | 1190314.99351 | False False 1| 2667.795398 o 0 | 1989/12/30-23:59:59 GPSMap60CS 12/30/1989 215.28981
1 | Point TRACK| 11/21/2010 | 30.344107 | -97.826924 | 3372817.84945 | 1190315.57602 | False False 1| 2867.795898 o 0 | 1988/12/30-23:5%:59 GPSMap50CS 12/30/1989 215.28881
2 | Point TRACK| 11/21/2010 | 30.344132 | -97.826938 | 3372820.54595 | 1190314.10452 | False False 1| 2857.795898 0 0 | 1988/12/30-23:59:59 GPSMapS0CS 12/30/1989 215.28881
3 | Point TRACK| 11/21/2010 30.344108 | -97.826557 | 3378819.96984 | 1190347.14911 | False False 1| 2669237793 ] 0 | 1988/12/30-23:59:59 GPSMapb0CS 12/30/1989 216.021332
4 | Point TRACK| 11/21/2010 30.344208 | -97.826420 | 3378832.12494 | 119035267239 | False False 1| 2668756836 o 0 | 1989/12/30-23:59:59 GPSMap60CS 12/30/1989 2174947381
5 | Point TRACK| 11/21/2010 | 30.344328 | -97.826507 | 3372845.07253 | 1190354.28127 | False False 1| 2869.718252 o 0 | 1988/12/30-23:5%:59 GPSMap50CS 12/30/1989 218.04837
A | Pnint TRACK | 111212010 20 444Nk | Q7 AR7RA11 RATRAEI M 127 11GN347 RARTRT | Fales Fales 11 2R7T1 R4A1117 n 01 1GRGM213N.73 5450 RPSManRnrs 12NMGRG i
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5. Add M value (measurement from start of track in meters) to the GPS
track with the elevation values.
a. Linear Referencing Tools>Create Routes

-

Input Line Features
[track_withz_UTM - =
Route Identifier Field
[ =
Output Route Feature Class
| F:\GEQ 327G\semester project\Trever_data‘track_withZ_UTM_CreateRoutes,shp
Measure Source
| LEmeTH ~|
From-Measure Field (optional)
To-Measure Field (optional)
Coordinate Priority (optional)
[ Lower RrGHT ~|
Measure Factor {optional)
[ 1
Measure Offset (optional)

a
IV Ignore spatial gaps (optional)
I i index [optionalk

OK | Cancel | Environments. .. | << Hide Help

b. As in step 4g, extract the values of the new track to points.
View the newly createdattribute table.

ND RID MEAS Distance Id
0 0 75.5154370954 -0.388059604393 0 | TRACK
1 0 18.1200914124 0.0753309267358 0 | TRACK
2 0 149675752824 0.0585349538657 0 | TRACK
3 0 47.402433665 0.0341639742361 0 | TRACK
4 0 66.5541055422 0.0648220328402 0 | TRACK
5 0 B62.2549555193 -0.002111710060589 0 | TRACK
6 0 §5.43765585285 -0.0781440288128 0 | TRACK
7 0 108.207955115 0.0370793251352 0 | TRACK
8 0 130.923568524 -0.0171572175543 0 | TRACK
g 0 171.776459724 -0.0383431468896 0 | TRACK
10 0 180.606378312 0.120854825318 0 | TRACK
11 0 237 456586583 0.0704064736311 0 | TRACK
12 0 255.093104783 0.081159155711 0 | TRACK
13 0 269.188150274 0.0134861131584 0 | TRACK
14 0 305.806647262 0.0810193281412 0 | TRACK
15 0 306.9128368137 0.0810193281412 0 | TRACK
16 0 332.433927763 -0.0888516600512 0 | TRACK
17 0 348.345452472 0.07283415585818 0 | TRACK
18 0 388.835778405 0.0625575961102 0 | TRACK
15 0 409.40386717 0.0676180312409 0 | TRACK
20 0 418.020875609 -0.0792300118172 0 | TRACK
21 0 430.928047989 0.0628549631312 0 | TRACK
22 0 444 714388785 0.038779741092 0 | TRACK
23 0 460.869587088 -0.0143732301857 0 | TRACK
24 0 501.825794621 0.0745672181476 0 | TRACK
25 0 540 54888773 -0.00150682458476 0 | TRACK
26 0 563.564366035 0.003624245632575 0 | TRACK
27 0 554 752403523 -0.0886157430738 0 | TRACK
28 0 607.853916801 -0.1179821659528 0 | TRACK
29 0 619.631282687 -0.0528537828625 0 | TRACK
30 0 634 281745076 0.0435297285702 0 | TRACK
31 0 647.687188799 -0.0718605131735 0 | TRACK

I. Now there is a measurement column in the attribute
table showing a distance in meters from the specified
start of the track.

6. Export GPS points to Excel to create track profile
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Elevation (meters) 2

a.

b.

o

In XTools drop down menu select Table Operation> Export
Data to MS Excel.
Select only the RID, MEAS and RASTERVAIU fields

Export Data to MS Excel Eg|
Input datasource
(¥ Feature layer |E] GPS_point_z_m Events j
" Standalone table | J

-
(07485 selected)

Select fields to export

KEW SFm
(3124 fields selected)

Click OK, XToolswill automatically open Excel.

In Excel we will make a X Y Chart from the Charts menu on
the Insert Ribbon. Our raster values are elevation and the
measurement values are meters from the start of the mountain
bike trail.

Unfortunately, the Linear Referencing tool used to add
measured values did not give much adjustment in defining the
start and end of the track. Manipulate the table by loking at
the unique number in the ArcMap Attribute table to correlate

a true starting point in Excel for the track. Once the start is
defined, it requires a tedious process of adding and subtracting
meter values from the exported distance from ArcMap.

Once completed, create a chart plotting distance verses
elevation.

This chart shows the elevation change across the entire length
of the trail. Vertical exaggeration equals 28.6.

City Park Single Track Mountain Bike Trail

1000 2000 3000 4000 5000 6000 7000 8000

1inch = 1000 meters Distance (meters from the start of single track trail)
VE=28.6
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7. Add aerial photo, streams and roadgo the ArcMap project.
a. File>Add Data
b. Navigate to the file locations of thédrthoimagery, streams and
roads shape files downl oaded fro

“_ Emma_Long MTB - ArcMap - ArcEditor @@@

File Edit ¥iew Bookmarks Insert Selection Tools Window Help
bR & B X | = & [[r9153 S| & @ O3 ne | @ @ 7| 6 [ =] allt
x i lov

=

Layers
= O Closed_Trail_Track

= O EM5_tracks

= O EMs_Tracks

% O Closed_Trail

= M GPS_track Z_M_UTM

# [0 GPS_point_z_m Events

# [0 GPS_point_elevations_from_DEM_with_z_
= [0 10 meter_contours

in_streetcl
=0 e s

* ol

*

# [0 DEM_Slope

# O Hillshade of DEM_UTM14N

# [0 DEM_UTM14N

+ [ 13097_42_1_nc_27072008.jp2.sid

20|24 . - - _’IJ
SN R R | ) & & UG Q=2 @en 50k 0 S & 7 5 &l spatislanalyst v| Laver [Trk_estc_sp - B
Editor ¥ # |~ | = | = [ X 1 Dandyst v Laver [BTkextesh 00 T P L E S (]
Drawing ~| K O~ A~ [asa <0 -] B2 U A~ &~ £~ o~ | Geoeferencing v| Laver [Hilshade ol DEM_UTMIIN  ~| (3[¥] 4 &
ShowjHide the Command Line Window 612464.624 3358634534 Maters

8. Adding tracks of 6 EMS enty points as well as one closed tratrack

a. Again, using DNRGarmin, downloadthe closed trackfrom
your handheld GPS unit.

b. Save as text file and add to your ArcMap project by selecting
add x/y data in the tools drop down menu. Make sure you
choose the appropriate fields.

c.ln the table of contents right «c¢
choose Data>expot data.

d. Remove the event and make sure you have the XTools
extension turned on, because we need to make these GPS
points into a polyline. Refer to step 3. Remove the point data
file. Symbolize the closed track appropriately.

e. For the EMS tracks, repeat st@s ad but do not remove the
GPS point file as this will come in handy in editing the line.
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f. You should get a polyline similar to this (green lines the
imported EMS trails, dotted red line is the closedrail track).

g. We need to edit this polyline so it becomes six unrelated
segments. Turn on the editor tool bar and select start editing,
choose the appropriate database to manipulate.

h. Next set Task to fiExtend/ Trim Fea
track as your Target to modfy. Click the track and then
activate the Asplit tool o | ocate
menu in the Editor Tool Bar.

i. Split the polyline around the six point maximums.

j. Save edits and stop editing.
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9. Creating a slope map and a hill shade mafsom our DEM .
a. Activate the DEM and right click it in the table of contents and
choose properties. Navigate to the Source tab. Notice that the
Spatial Reference is not projected. We need to project it into

- =]

Fie Edt View Bookmarks Insert Selection Tools Window Help
DEES @ o ($E® o] &e0= K e =] | e -3 2B G R o

mmmmmmmmm

< » Set Data Source. .
Disglay [ Sounce | Selecton | Cataog | B
Krack pro = EEB-0.B% @ 3NG QAU
ot = v o] = | o | | I . |
rawng ¥ &t O~ A~ 0] Aisl S0 2] B2 g A~ B E S| eatmenong v Laver [Hishade o DEM_UTMIN  v] () -
UTM Meters.

I. To convert the raster to UTM projected coordinates
open the Data Management Toolset and expand
Projections and Transformations, expand Raster and
double click AProject Rastero.
ii. Select the DEM as the Input Raster and set the Output
Coordinate System to ANAD 1983
b. Now we areready to make a slope map of our study area. On
the 3D Analyst Toolbar select Surface Analysis> Slopd-or
Input surface select the DEM and keep the default settings.
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Make sure to specify a file location or ArcMap will simply put
the map in a temporaryfolder.

Input surface: DEM_UTM14MN

Oukpuk measurement: ' Degree " Percent

Z Factar; I 1
oukput cell size: I 15

Oukput raster: I <Temparary = E,"'l

Ik I Cancel |

i. Now we have a slope map of the area around the City
Park Mountain Bike Trail.

2y A
c. Again use the Surface Analysis tool in the 3D Analyst Toolset.
SelectHill shade.

Hillshade
Input surface: IDEM_LITMHN ;I ﬁl
Azimuth: 315

Alkitude: I 45

I Model shadows

Z Factor: I 1
Cutput cell size: I 15

Qutput Fasker: I -UTM_DEMhshades
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d. The resulting should look something likehis.

& : A /]
11. Using the slope map to create a raster track of the mountain bike
trail.

e. Open the Spatial Analyst Toolset and expand extraction. Select
Extract by Mask.

I. For the Input raster choose the slope map. Select the
GPS track of the mountain bike trail as the feature mask
data. This will define the area to be extracted from the
DEM.

ii. The resulting raster will show the slope change across
the mountain bike trail.
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10. Creating a Contour Map from the DEM.
a. First, clip the DEM to the aerial photo.
I. Data Management Toolset>Raster>Raster
Processing>Clip

Input Raster Clip
[DEM_UTM1an = &
Output Extent foptionaly Creates a spatial subset of
[ 13097 _+2_1_ne_27072008. jp2.5id - @ a raster dataset.
Rectangle

f Maximum

3358895.500000
% Minimum st
611703, 500000 613839,500000
f Minimum

3356944.500000 Clear

Output Raster Dataset:

[ LAUTM_DEMDEM_UTMI4N_Clipt img
HoData ¥alue (optional)

oK | Cancel ‘Envlrunmenls”“ << Hide Help ‘ Toal Help ‘

ii. Remove the unclipped DEM from the Table of
Contents.

b. Turn on the 3D Analyst Toolset and on the menu bar click the
down arrow next to 3D Analyst. Choose Sdace Analysis>
Contour. Also make sure that you lave the Target Layer set to
your clipped DEM.

I. Make you interval 10 and z factor 1 and designate a
proper output destination

[DEM_LITM148 i

=

Input height range: Zmin: 147168701  Zmax; 296.2

Input surface;

Contour definition

Contour interyval:

Base contour:

1.

Z factor:

Qutput information based on input contaur definition

Minimum contour: 10
Macsimurn contaur: 250
Tokal number of contour values: 25

Output Features: Ci\Documents and Settingsia 2

ii. Click Ok
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iii. Your resulting Contour shapefile should look something

iv. Next we should apply contour labels. Right click the
layer in the table of contents and choose properties.
Select the Labels tab. For text strig drop down menu,
choose CONTOUR and symbolize the labels
appropriately. Check the box next to Label features in

this layer.

Layer Properties

#Lallout Juoinz & Felates I HTHL Popup |
I Selection I Dizplay Symbaology I Fields I Diefinition Query Labels
Method: ILabeI all the features the same way ;I

Al features will be labeled uzing the options specified.

Text Sting
’7Label Field: CONTOUR | Expression. | ‘
— Text Syrbal
(@) aial s -]
AaBbYyIz
.|-| n|1|g| Symbol |
— Other Optian: Pre-defined Label Style
Placement Properties.. Scale Range... | ’7 Label Styles... |

0K I Cancel Apply |
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V. CIick.

i 2 / I . = ==
| / I\ e

11. Georeferencing theGoogle Earth image with the GPS dat&ollected
in the field.
a. This task will allow comparisons to be made between the
collected GPS data points and the trail map found online.
b. To capture the image from the web, press print screen and
paste the screen capture into MS PowerPoint.
I. Crop the image
ii. Save image as .jpeg
c. Add the .jpegto project
I. Data management tools>define projection
1. GCS NAD1983
ii. Data management tools>Raster>project raster
1. PCS UTM NAD1983 zone 14N
iii. On the Georeferencing Toolbarselectthe .jpegasthe
target layer.
1. Zoom to layer
d. Now, set four to five ontrol points at locations that are obvious
in both the .jpeg and the aerial photo. Z
i. GPS field data in green, georeferenced ndf s
photo with red trail. '
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Resulting images and maps created
1. The following maps show the main loop, emergency trail entrances,
closed route, streams, roads and contours.
a. Hill Shade Map (calculated using default hillshade settings of 315
degree azimuth and a 45 degree altitude of slope from the sun)

e | e M i0-42

. M as-cd

----- Cosed_Trail e - 75

BS._Entry 7o - o0

hgin_Loop -91 -1
M i0z-117
Mi1z-122
iz - 132
133 - 147
143 - 152
153 - 161
B 162 - 169
[170-176
177 - 183
134 -192
[1193- 202
[]z03-z212
[Jz13-225
[Jz26- 239
[ 1240 - 254

[ 1252850  &00 |,
| o w— 1 EtEr

b. Slope Map(degrees of slope)
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