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Overview

The travel service area is the area that is within a specified driving time of a park. This
SOP provides guidance on how to calculate this area. The following workflow defines
the basic steps involved:

Run Create
Run AddFields | | SetRoadSpeed |—»| Network

| Model \
Model Dataset
FGBLMES Create Create Feature Fealmr)eosnimo Run Travel Service
Roeds »| Geodatabase |—»| I < % CalcDriveTime || Area
Park Boundary Dataset Feature Model
Dataset N\ /

Define Starting |
Points

v

Figure 1. Travel Service Area Calculation Workflow

As much as possible, steps are automated via an ESRI model, although there are a few
steps which are not supported and must be done manually.

The Toolbox for calculating the Service Area is titled ServiceArea.tbx.

Acquire Features

There are two features necessary for the calculation of the service area — roads and the
park boundary.

Road data can be acquired from the NPScape site . Alternatively, you can use any
road feature as long as it:

¢ Has defined speeds for each segment

e Has line segments are connected where appropriate. Any gap between roads is
considered to be impassible.

The park boundary is used to determine the entry/destination points to the park.
Alternatively, any destination point can be used as long as it intersects a road segment.

Create File Geodatabase

Open ArcCatalog and create a file geodatabase (Figure 2).
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Figure 2. Creating a File Geodatabase in ArcCatalog

Create Feature Dataset

1) With ArcCatalog stil open, create a FeatureDataset.
2) Name the FeatureDataset ‘Roads’

Import Feature Dataset

Import the road and boundary features by importing a feature class to the feature
dataset
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Figure 3. Importing The Roads Shapefile into the Roads Feature Dataset

Run AddFields Model

Once imported, there are three fields necessary for further processing of the roads
feature:

e Length_miles (float)
e Speed_mph (float)
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e DriveTime_hrs (float)

If not already present in that feature, they can be automatically added by running the
1 AddFields model in the Toolbox.

s+ 1_AddFields 10l =l
=
Road Feature
I CWORKSPACE|Roads test, gdblRoads|roads Dq'l
[]
a4 | Zancel | Ervvironments. .. | <« Hide Help |

Figure 4. Add Field Model Interface

Run SetRoadSpeed Model

Each road segment of the roads feature class will need to be given a speed in miles per
hour. The road data from ESRI doesn’t indicate road speed, but has categorized all
roads into one of five classes. Class 1 roads correspond to interstates and highways
while class 5 roads often are found in neighborhoods.

The 2_SetRoadSpeed model in the associated Toolbox will allow you to specify the
speeds for each road. Figure 5 shows the defaults: The following defaults are provided:

_nix]

Roads

I CAWORKSPACE\Roadsitest.gdbiRoadsiroads
Road Class 1 Speed
| 65

Road Class 2 Speed
| 55

Road Class 3 Speed
[ 45

Road Class 4 Speed
|35

Road Class 5 Speed
|25

e = = = = &

I

Ok Cancel Environments. .. | << Hide Help |
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Figure 5. SetRoadSpeed Model Interface

You can use these defaults, select your own, are manually assign speeds to any road
segment based on other criteria.

Create Network Dataset

ESRI currently does not provide a tool to create a network dataset, so the wizard must
be used in ArcCatalog. Be sure to select the Feature Dataset (and not the Feature
Class) to request the creation of a Network Dataset.
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Creates a new network dataset

Figure 6. New Network Dataset

The wizard will guide you through the following steps:
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F=] roads

Figure 8. New Network Dataset — Page 2
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New Network Dataset i |

The default connectivity settings for network datasets establish connectivity
anly at coincident endpoints of line features during the build process.

I ypou want to use ditferent connectivity settings, click the Connectivity button
below. Y'ou can change the connectivity settings now, or you can change
thern after the network dataset has been created.

Connectivity. . |

< Back | Mext » | Cancel |

Figure 9. New Network Dataset — Page 3 — Defining Connectivity

Set connectivity and specify “Any Vertex.” This rule assumes that any time 2 roads
intersect, a driver can switch roads.

Connectivity 21|
Conneckivity Groups:
Source |Cnnnectivit Prolic | 1 |
roads Any Wertex
Group Colurmns: I 1 j SUbtYEES, .. | QK | Cancel |

Figure 10. New Network Dataset — Page 3a — Defining Connectivity
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Figure 11. New Network Dataset — Page 4 — Adding Elevation Data

New Metwork Dataset

Figure 12. New Network Dataset — Page 5 — Modeling Turns

Add the DriveTime_hrs as a cost with a unit of Hours and a data type of float.

10



Measure Development Summary

Conservation Status

MNew Metwork Datasek d
Specify the attibutes for the netwark, datazet: Add
! |'I!1'| Marme | sage | Lmits | Data Type |
RoadClass Cescriptor — Unknown Integer Remove |
@ DriveTime_hrs Cost Hours Float

Remowve Al |

Rename |

Duplicate |

Hanaes... |
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Ewvaluators... |

< Back Meut > | Cancel |

Figure 13. New Network Dataset — Page 6 — Specifying Attributes

MNew Network Dataset d

Do you want ko establizh driving directions zettingz far thiz netwark. datazet?
f* No
£ Ves

You can use the default Directions settings or you can click the Directions buttarn
below to specify the settings. r'ou can change the directioh settings now, or you
can change them after the network dataset haz been created.

Directions... |

< Back | MHest » | Cancel |

Figure 14. New Network Dataset — Page 7 — Establishing Driving Directions

11
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New Network Dataset 2=

Surmmarny:

MHame: Roads_MD -
Type: Geodatabase-B azed Metwork Dataset

Sources:
Edge Sources:
roads

Connectivity:
Group 1:
Edge Connechvity:
roads [fy Vertes]

Attributes:

FoadClass:
Uzage Type: Descriptor
[ ata Type: Integer
Unitz Type: Unknown

]

< Back I Finizh I Cancel |

Figure 15. New Network Dataset — Page 8 — Summary and Finish

Once created, then accept request to build it.

Create Entry Points to Park

Entry points to the park must be defined manually or the CreateEntryPoints model will

assign all entry points where a road crosses the park boundary. Figure 16 shows that
three items must be specified:

12



Measure Development Summary

Conservation Status

+= 3_CreateEntryPoints 10| x|
F
Park Boundaty —I
I e ORESPACE\Roadsitest, gdb\BUFF =
roads
I M ORESPACE\ Roadsitest. gdb\Roads\roads =
EntryPoinkts
I i ORESPACE\Roadsttest, gdblRoads!EntryPaints =
=
Ok Zancel Environments. .. << Hide Help |

Figure 16. Create Entry Points Model Interface

e Park Boundary — The shapefile or feature class that contains the park boundary
e Roads — The feature class that contains the ESRI roads
o EntryPoints — The shapefile/feature class that will be created.

Run CalcServiceArea Model

Figure 17 presents the interface to the CalcServiceArea Model, which has three items
that must be specified:

=101 x|
=

Drive Time Walues (hrs)

f12

Fark Entry Points

I CHWORKSPACE \Roadsitest, gdblRoads EntryPaints
Road Mebwork Dataset

I CWORKSPACE | Roadsi test, gdbiRoadst Roads_ND
Service Area Feature Class to Create

I CWORKSPACE | Roads) test, gdb) Servicedrea

v

v

|

[

(0] 4 Cancel Environments. .. +< Hide Help |
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Figure 17. Calculate Service Area Model Interface

e Drive Time Values (hrs) — A polygon will be drawn for each value provided.
Values need to be separated by a space.

e Park Entry Points — The name and location of the feature class containing the
park entry points (See Section _ )

¢ Road Network Dataset — The name and location of the road network dataset
(See Section ).

e Service Area Feature Class to Create — The name and location of the Service
Area Feature Class to Create.

Appendix
Model Logic and Details

Hour-Minute Conversions

Minute | Hour

1]0.017

210.033

w

0.050

0.067

0.083

(o> TN @ 2 B I S

0.100

710.117

810.133

910.150

10 | 0.167
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