Exercise 14: Network Analysis

In this exercise we provide a brief introduction to network analysis in ArcGIS
Pro. First, you will convert tables of addresses to spatial coordinates using
geocoding. You will then produce a network dataset from line vector features
that are topologically integrated. Using the coordinates and network dataset,
you will then solve some network problems including finding routes, defining
service areas, finding closest facilities to individual locations, and finding the
facility that is collectively closest to all facilities. You will work with problems
associated with pizza deliveries in Morgantown, WV, which will involve
solving network problems along a road network. However, these tools can be
used to solve a variety of problems along different types of networks, such
as stream networks.

Topics covered in this exercise include:

1. Geocode addresses

Create a network dataset

Solve routing problems using network analysis

Solve service area problems using network analysis
Solve closest facility problems using network analysis
Solve location-allocation problems using network analysis
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Step 1. Create and Prepare a New Project

Before you start, create a folder where you would like to save your work,
name it Exercise_14.

1 Download the data from https://www.wvview.org/. All
lab materials are available on the course webpage and linked to the
exercise. You will need to extract the compressed files and save it to
the location of your choosing.

Now, you will need to create a new project in which to work.



https://www.wvview.org/

Open ArcGIS Pro. This can be done by navigating to
All Apps followed by the ArcGIS Folder. Within the
ArcGIS Folder, select ArcGIS Pro. Note that you can
also use a Task Bar or Desktop shortcut if they are Blank
available on your machine.

Create a new project

Select a :J|(_I.i:'_:_ template

Global_Scene.aptx
71 Once ArcGIS Pro launches, select
under Create a new project on the right side of

Local Scene.aptx

the page. Map.aptx
1 In the Create a New Project Dialog Box, name _
] . Select another project template
your new project and save it to
the folder you created. You can leave “Create a new

folder for this project” option selected.

You have now created a new project. Since you used the project
template, a map has already been added, but it does not contain any data
layers other than a basemap. So, you will need to add the required data.

1 Using the Add Data button, add the following files from the =+
folder you downloaded:

v Add
and Data~

The file provides addresses for some hotels in

Morgantown, West Virginia while the file

provides addresses for some pizza shops in the city. No geographic data
were added to the map because these data layers are not spatial data. They
are simply tables in CVS (comma-separated values) format that provide
address locations. Below is the address locations for the pizza shops. You
can view the table by right-clicking on the table in the Contents Pane then
selecting Open.



S Pro - Exercise_15 O X
8 pizza_shops_morgantown.csy X -
Field: Selection: &= Switch =
4 Business | Address City State 7ip

Vocelli Pizza 1370 University Aven... Morgantown wv 26505 -
Papa John's Pizza 229 Beechurst Avenue Morgantown Wi 26505
Domino’s Pizza 300 Pleasant Street Morgantown wv 26501
Casa D" Amici 485 High Street Morgantown Wi 26505
Papa Allen's Pizza 2163 University Aven... Morgantown wv 26505
PeppeBroni's Pizza 918 Chestnut Ridge R... Morgantown L 26501
Colasante's Ristorant... 416 Fairmont Road Morgantown wv 26501

L 4

@ B 0 of 11 selected Filters: - 1 + 100% r::

Step 2. Geocode Addresses

You will now convert the table of addresses to

spatial point features using geocoding and an = X Remowe —
address locator, which contains information o
including address attributes, indexes, and queries b Create Cran

that allow you to geocode addresses. An address

locator has been provided in the Exercise_14 i)
folder. BR Disable Pop-i

05 Geocode Table

addresses

[l Right-click on the hotels_morgantown.csv
layer in the Contents Pane then select
Geocode Table. This will open the Geocode Addresses Tool.

Note: ESRI offers geocoding services through the ESRI World Geocoder that
can be accessed with a valid ArcGIS Online account. We will not make use of
this service here.

) In the Geocode Addresses Tool, make sure the Input Table is set to
the hotels_morgantown.csv layer.

[l Set the Input Address Locator to the MonStreetlLocator.loc file
located in the Exercise_ 14 folder you downloaded.

Note: This is an address locator that works only for addresses within
Monongalia County, West Virginia.

11 The correct Input Address fields should populate automatically.
However, just to confirm, make sure the settings are as follows:
a. Input Address Fields = Multiple Field
b. Street or Intersection = “Address”
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c. City or Placename = "“City”
d. State = “State”
e. ZIP Code = “Zip”
1 Name the output and save it to the folder
you created.
71 Click Run to execute the tool.

- Geocode Addresses

Parameters

The tool should execute with 7 matched, 0 unmatched, and O tied addresses.
The new shapefile should automatically be added to the Contents Pane. If
some points were unmatched or tied, this means that the tool was not able
to locate the address using the available address locator. This could happen
for many reasons. For example, the address locator could be outdated or the
address could be incomplete or incorrect. If you attempt to geocode
addresses and are not able to locate all of them, we would suggest checking
the table to make sure it is complete and that there are no errors. You can
also attempt to geocode the addresses using a different address locator,
such as the ESRI World Geocoder.

Note: You may get two possible matches for one of the hotels. If this
happens, you can ignore it for this exercise and just use the first match.



71 Repeat this process for the pizza_shops_morgantown.csv file.
Name the output pizza_shops.shp and save it to the Exercise_14
folder. You may get multiple matches for one of the shops. If so, just
choose the first option for this exercise.

71 Take some time to change the symbology of the point layers.

........

Step 3. Create a Network Dataset

If you do not have access to ArcCatalog, you will not be able to complete
this section. We have provided the required network dataset in the provided
transport_data_prepared.gdb. You can use that copy of the file and skip
ahead to Step 4 if you do not have ArcCatalog.

Before you can perform network analysis, you need a network dataset. ESRI
offers a network dataset that can be accessed through ArcGIS Online with a
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valid account. However, you will produce your own network here. This can
be accomplished in ArcCatalog.

0

OJ

O

O O

Open ArcCatalog. This can be done by navigating to All Apps followed
by the ArcGIS Folder. Within the ArcGIS folder, select
ArcCatalog. The icon is a yellow file cabinet containing a
globe. Note that you can also use a Task Bar or Desktop ¥ 9
shortcut if they are available on your machine.
Once ArcCatalog loads, navigate to your folder.
Right-click in the folder space then choose New followed by File
Geodatabase. Name the file geodatabase
Inside of the new geodatabase, create a feature dataset caIIed

by right-clicking inside of the geodatabase then
selecting New followed by New Feature Dataset.
In the first screen, set the name to . Click Next.
Set the coordinate system to NAD 1983 UTM Zone 17N. This is
available at the following location: Projected Coordinate Systems >
UTM > NAD 1983. Click Next.
You do not need to set a vertical coordinate system. Just click Next.
You do not need to change the tolerance settings. Just click Finish.
Enter the new feature dataset. Right-click then select Import followed
by Feature Class (multiple). This will open the

For the Input Features, navigate to the folder and select
the file. You do not need to change any
additional settings here. Click OK to execute the tool.

You are now ready to build a network dataset from the roads that were just

added to the geodatabase. _—
New Il 0 Feature Class..

7 Inside of the feature dataset, it | ) ey o
right-click then select New S Properties.. | NGOG DSRSE]
followed by Network Dataset. This Dol eeclonrcineces
will open the New Network Dataset (] o et
Wizard.

Note: If this option is not available you

need to activate the Network Analyst
Extension. Do so by going to Customize followed by Extensions. Make sure
Network Analyst is checked.

0

Click next on the first screen. Name the network



This wizard will help you build a network dataset A network datasetis built from feature
classes which act as network sources and have a connectivity policy and attributes
associated with them

Enter a name for your network dataset

morgantown_ND

Choose a version for your network dataset
101

71 On the next screen, make sure that morgantown_roads is checked.
Click Next.

iq

Mew Network Dataset

Select the feature classes that will participate in the network dataset

~Imorgantown_roads

x|

Select All

Clear All

1 Click No for "Do you want to model turns in this network?” You will not
need this feature for the exercise.

iq

g puan

Mew Metwork Dataset

Do you want to model tuns in this network?

(@) No

() ¥es

Tum Sources

71 Click Next on the next screen. You do not need to make any changes
here.



N The default connectivity seftings for network datasets establish connectivity only at
coincident endpoints of line features during the build process

If youwant to use different connectivity setiings. click the Connectivity button below.
You can change the connectivity seffings now, or you can change them after the
network dataset has been created

Connectivity..

71 Click Next on the next screen. You do not need to make any changes
here.

Mew Metwork Dataset * ‘

How would you like to model the elevation of your network features?

4 () None B

(@) Using Elevation Fields

Source End Field
maorgantown_roads From End
maorgantown_roads To End

71 On the next screen, click on the Miles attribute then select Remove to
remove it.

01 Click Add. In the Add New Attribute window, set the Name to miles,
the Usage to Cost, the units to Miles, and the Data Type to Double.
Make sure that Use by Default is selected. Click OK to save this new
attribute.

Hame: miles 0K
Usage Type: Cost " Cancel
Units: Miles

Data Type: Double b

Restriction Usage:

E Use by Default

71 Repeat this process to add another new attribute. Click Add. In the
Add New Attribute window, set the Name to T_Time, the Usage to



Cost, the units to Minutes, and the Data Type to Double. Make sure
that Use by Default is not selected. Click OK to save this new attribute.

Add New Attribute ot ‘
Mame: T_Time
Usage Type: Cost w Cancel
Linits: Minutes
Data Type: Double
Restriction Usage:

: Use by Default

Note: In your network you would like to model both the travel distance and
time. That is why you are defining these attributes. The miles attribute
references a field in the attribute table of the roads layer named “miles” that
provides the length of the specific road segment in miles. The “T_Time"” field
provides the travel time, which was derived by dividing the distance by the
speed limit. So, these fields can be used to model travel cost in regards to
distance and time.

(1 Click Next to move on to the next screen.

Mew Metwork Dataset

Specify the attributes for the network dataset

! @ Name Usage Units Data Type Add
® miles Cost Miles Double E
T_Time Cost Minutes Double -

Remove All

1 Name the first Travel Mode Distance_Mode. Set the Type to
Automobile, the Impedance to miles (Miles), the Time Attribute to
T_Time (Minutes), the Distance Attribute to miles (Miles), and make
sure U-Turns at Junctions is set to Allowed. This should be the default

Travel Mode.



| Mew Metwork Dataset *

Travel Mode Distance_Mode + x
Default Travel Mode: Distance_Mode
Settings
- Restrichons H
Descnption:
Type: Automobile
Impedance miles (Miles)
Time Attribute: T_Time (Minutes)

Distance Atnbute
U-Tums at Junctions: Allowed

Simplification Tolerance

Parameter Values

{1 Create a second travel mode. Click the Add button next to Travel
Mode. Name the second Travel Mode Time_Mode. Set the Type to
Automobile, the Impedance to T_Time (Minutes), the Time Attribute to
T_Time (Minutes), the Distance Attribute to miles (Miles), and make
sure U-Turns at Junctions is set to Allowed. This should not be the
default Travel Mode.

q

[ClUse By Default

Travel Mode Time_Mode SR 2
Default Travel Mode: Distanca_Mode
Seftings
| Resiricions | o
Descnphon
Type: Automobile
Impedance: T_Time (Minutes)
Time Attribute:
Distance Attnbute miles (Miles)
U-Tumns at Junctions: Allowed

Simplification Tolerance

Parameter Values

Note: Setting travel models will allow you to solve network problems based
on different parameters on which to optimize based on impedance. Here you
are setting up two modes, one for distance and one for time. So, you will
later be able to solve problems using both distance and time.

1 Click Next to move on to the next screen.
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71 On the next screen select No for "Do you want to establish directions
settings for this network.” You will not be able to generate directions
from the road data provided.

£ C
New Metwork Dataset b |

Do you want to establish driving directions settings for this network dataset?
@ No
(O Yes

You can use the default Directions setings or you can click the Directions bufton below
o specify the sefings. You can change the direction setiings now, or you can change
them after the network dataset has been created

Click Next to move on to the next screen.
71 Do not select “"Build Service Area Index.” This is not necessary here.
Click Next to move on to the next screen.

O

[] Build Service Area Index

The network dataset will build addibonal index feature classes that speed Service
Area creabion

Aboul network optimizations

I The last screen provides a summary of your network settings. Click
Finish to create the network.

34 New Network Dataset X ‘

9 Summary

Name: morgantown_NI

D
Type: Geodatabase-Based Network Dataset
Version 10.1

Sources
Edge So

onn
Group
Edge Cannectivity

ntown_roads (End Point)

ot
Data Type: Double
Uni

Usage Type: Cost
Data Type: Double

11



71 Click Yes on the pop-up that asks if you want to build the new
network.

The new network dataset has been created. Would you like to build it now?

Yasg No

L

Once the network dataset is built, it will be
added to the feature dataset in the
geodatabase. A junctions point layer will also
be generated.

Contents Praview Description
Name

i morgantown_ND
“morgantown_ND_lunctions
~|morgantown_roads

Note: The roads layer that was used here to generate the network dataset is
made available through the 2011 United States Census as part of the TIGER
(Topologically Integrated Geographic Encoding and Referencing) data. The
road lines are topologically integrated, as the name implies. This dataset
does not include speed limits for each road segment. We generated the data
using the available road codes as an estimate, so they do not represent real
speed limits. As a result, the travel time estimates you generate here will
not represent real travel times. Also, you will not be able to model all of the
complexities of the road network here, such as one-way streets and turning
rules. However, these data will suffice for this introductory exercise.

Step 4. Analyzing Routes

Now that you have a network dataset, you can start using it to conduct
network analysis. We will begin with route analysis.

(] Return to ArcGIS Pro. o+
11 Add the network dataset you just created
( ) using the Add Data button. Add
1 You don't need to see the network to conduct the network Data*
analysis. So, we would suggest not making it visible on the map.
Uncheck it in the Contents Pane.

12



Problem 1: You are a pizza delivery person and need to make a delivery
from Puglioni’s Pasta & Pizza to the Hotel Morgan. Find the fastest route
based on distance.

First you will need to select the restaurant and hotel of interest from the
larger dataset. You can do this using the Select by Attributes Tool. Start
by selecting the pizza shop.

U

U

O

OJ

O

Click on the Select by Attribute Tool in the Selection area under the
Map Tab. This will open the Select by Attributes Tool.

Make sure the Layer Name or Table View is set to the pizza_shops
layer.

Make sure the Selection type is set to New selection.

Create the following clause: "USER_Busin” is Equal to Puglioni’s Pasta
& Pizza.

Add the clause.

Click Run to execute the selection.

Geoprocessing -2 X
«) Select Layer By Attribute -
Parameters | Environments

Layer Name or Table View
pizza_shops -
Selection type
MNew selection =
(1) Expression
USER_Busin is Equal to Puglioni's Pasta & Pizza F X
v H

Right-click on the pizza_shops layer in the Contents Pane. Right-click
then select Export followed by Export Features. This will open the
Copy Features Tool.

Make sure the Input Features is set to pizza_shops.

Name the Output Feature Class puglioni.shp and save it to the
Exercise_14 folder.

Click Run to execute the tool. The result will automatically be added to
your map.

13



Geoprocessing - X

= Copy Features =
Parameters cVIironmenis
Input Features
pizza_shops - * F .
Cutput Feature Class
puglionishp +

[l Repeat this process to extract the point representing the Hotel
Morgan. The hotel names are in the "USER_Hotel” field. Name the
output hotel_morgan.shp.

You now have the required locations. You can now begin setting up the route
analysis.

71 Navigate to the Analysis Tab. !—I = 5
Click on Network Analysis followed i Ix ix

Metwork Geostatistical Raster Function

by Route. This will generate a new  Amalsiss Wizad  Functions  Editor

Route Layer. -? ScrvlccArea N i
Note: Make sure that the Network Data | Rout r
Source |S Set tO the Morgantown_ND_ Find the shortest path between stops.

If it is set to a different dataset, you will ' = ;lfses: Facility

d nearby locations

need to change it to the
Morgantown_ND network using the
“Change network data source” option.

% Location-Allocation

T Choose the best locations.

@ Origin-Destination Cost Matrix

Ul Measure drive times between locations.
Metwork Data Source

| morgantown_ND

|'rj transport_data.gab\transporation

1 Navigate to the Route Tab.

Note: The Routes Tab will only be available when the Route layer is
selected in the Contents Pane.

> '-r_--,'Z' m * Mode: Distance_Mode *Im Type: Not Using Time b Along Metwork v =
@ n % = N ad-
— Sequence: | Use Current - [
Run Import Directions
Stops
Analysis Imput Data Trawel Settings ] Armrive/Depart Time Output Geometry Report
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71 Click on the Import Stops button in the Input Data section of the
Route Tab. This will open the Add Locations Tool.

1 Make sure the Input Network Analysis Layer is set to the Route layer.
(1 Make sure the Sub Layer is set to Stops.
71 Set the Input Locations to the puglioni layer.
71 You do not need to change any additional settings.
[} Click Run to execute the tool. This will add the restaurant as a stop.

- Add Locations =

rnntinrs | Eireeraai

. IDefaun Value:

71 Repeat the process to add the
hotel_morgan feature. Make sure that
Append to Existing Locations is selected o
in the Add Locations Tool.
11 Back in the Routes Tab, make sure the <
Mode is set to “"Distance_Mode.” TN
1 Click Run in the Route Tab to perform
the Analysis.

A route should be added to your map. This :
route is also added to the Routes sublayer in
the Route layer. Right-click on this sublayer - ]
in the Contents Pane and open the attribute ' l
table to answer the following questions. “ }

Question 1. What is the total distance for
this route in miles (this is provided in the “Total_miles” field)? (2 Points)
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Question 2. What is the total travel time for this route in minutes (this is
provided in the “Total_T_Time” field)? (2 Points)

Problem 2: You are a pizza delivery person and need to make a delivery
from Puglioni’s Pasta & Pizza to the Hotel Morgan. Find the fastest route
based on time.

1 To obtain this answer, you simply need to run the routes analysis
again. However, this time change the Mode in the Travel Settings area
of the Routes Tab to "Time_Mode.”

Use the result to answer the following questions.
Question 3. Did optimizing for time change the route? (2 Points)

Question 4. What is the total distance for this route in miles (this is
provided in the “Total_miles” field)? (2 Points)

Question 5. What is the total travel time for this route in minutes (this is
provided in the “Total_T_Time"” field)? 2 Points)

It is also possible to input barrier features as lines or polygons to include in a
network analysis. This could be useful for modeling detours or road closures.
You will now conduct route analysis with barriers included.

Problem 3: You are a pizza delivery person and need to make a delivery
from Puglioni’s Pasta & Pizza to the Hotel Morgan. However, there is

currently a parade in progress, so certain roads are closed. Find the best
route based on distance that won't require you to travel on a closed road.

You can answer this question by adding to the analysis defined above. You
simply need to add a barrier feature.

1 Add the layer from the folder using the Add
Data button from the Map Tab.

Navigate back to the Routes Tab.

Click the Import Stops button in the Input Data area.

Make sure the Input Network Analysis Layer is set to the layer.
Make sure the Sub Layer is set to

Set the Input Locations to the layer.

You do not need to change any other settings.

Click run to add the barrier.

N Y I A 0 O O
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Geoprocessing > 2L

® Add Locations =

Parameters | Environments
Input Network Analysis Layer
Route

Sub Layer
Polygon Barriers

Input Locations
barrier
Field Mappings Use Geometry
Property Field

Name = Field Name:

BarrierType
Shape_Length Default Value:
Shape_Area

Attr_miles

Sort Field

[/] Append to Existing Locations

You are now ready to re-execute the tool.

1 Change the Mode back to “Distance_Mode” in the Travel Settings area

of the Routes Tab.
71 Click Run in the Route Tab to execute the analysis.
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Use the result to answer the following questions.
Question 6. What is the total distance for this route in miles? (2 Points)

Question 7. How much longer in miles is this route than the route optimized
for distance that did not include the barrier? (2 Points)

Problem 4: You are a pizza delivery person and need to make a delivery
from Puglioni’s Pasta & Pizza to the Hotel Morgan. However, there is
currently a parade in progress, so certain roads are closed. Find the fastest
route based on travel time that won’t require you to travel on a closed road.

71 To obtain this answer, you simply need to run the routes analysis
again. However, this time change the Mode in the Travel Settings area
of the Routes Tab to “"Time_Mode.”

Use the result to answer the following questions.

Question 8. What is the total travel time for this route in minutes? (2
Points)

Question 9. How much longer will this route take in minutes in comparison
to the route optimized for time that did not include the barrier? (2 Points)

You are now done with the route analysis. You can remove the layer.
1 Remove the layer from the Contents Pane. You can also remove
the layer if you want. You won’t need it again.

Step 5. Analyzing Service Areas

You will now explore service areas. You can define service areas based on
distance or travel time. You will explore both options here.

1 Navigate to the Analysis Tab.

71 Click on Network Analysis followed by Service Area. This will create a
new Service Area Layer that will be added to the Contents Pane.

71 Navigate to the Service Area Tab.

Note: The Service Area Tab will only be available when the
layer is selected in the Contents Pane.

Problem 5: Find all of the areas that are within 0.25 miles of a pizza shop
and determine how many hotels are outside of this travel distance.

71 In the Input Data area of the Service Area tab, click on the Import
Facilities button. This will open the

18



71 Make sure the Input Network Analysis Layer is set to the Service
Area layer.
71 Make sure the Sub Layer is set to Facilities.
(1 Set the Input Locations to the pizza_shops layer.
71 You do not need to change any additional settings.
71 Click Run to execute the Tool.
- Add Locations =
Parameters = ents

TR e Field Name:

Default Value:

| Append to Existing Locations

Snap to Network

All of the pizza shops have now been added as facilities.

0 In the Travel Settings of the Service Area Tab, make sure the Mode is
set to "Distance_Mode.” Make sure the Direction is set to Away from
Facilities. Change the Cutoffs to 0.25.

Note: It is possible to specify multiple distances or times as a list for Cutoff.
Also, it is possible to define a direction as either away or toward the
facilities.

1 You do not need to change any additional settings. Click the Run
button in the Service Tab to run the analysis.

* Mode: Distance_Mode - Type: Nat Using Time
e Direction: | @y Away from Facilities ~ Cwerlap
Run Import Polygons
Facilities Cutoffs: 0.25 - ling
Analysis T Input Data Travel Settings ] Arrive/Depart Time Cutput Geometry

Use the result to answer the following question.
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Question 10. How many of the mapped hotels were not within 0.25 miles
along the road network to one of the mapped pizza shops? (2 Points)

Problem 6: Find all of the areas that are within 2 minutes travel time of a
pizza shop and determine how many hotels are outside of this travel time.

71 Re-execute the Service Area analysis. All you need to do is change the
Mode to “"Time_Mode.”

Use the result to answer the following question.

Question 11. How many of the mapped hotels were not within 2 minutes
travel time along the road network to one of the mapped pizza shops? (2
Points)

You are now done with the service area analysis. You can remove the
layer.

1 Remove the layer from the Contents Pane.
Step 6. Analyzing Service Areas

You will now explore the closet facility analysis to determine what pizza shop
is closest to each hotel.

Problem 7: Determine which pizza shop is closest to each hotel based on
travel distance.

1 Navigate to the Analysis Tab.

71 Click on Network Analysis followed by Closest Facility. This will create
a new Closest Facility Layer that will be added to the Contents Pane.

1 Navigate to the Service Tab.

Note: The Closest Facility Tab will only be available when the
layer is selected in the Contents Pane.

1 Navigate to the Closest Facilities Tab.
71 Click on the Import Facilities button in the Input Data area. This will

open the .
(1 Make sure the Input Network Analysis Layer is set to the
Layer.
Make sure the Sub Layer is set to .
Set the Input Locations to the layer.

You do not need to change any other settings.
Click Run to execute the tool.
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You now need to import the incidences, in this case the hotels.

G Add Locations

Parameters | Environments

work Analysis Layer

perty
Name = Field Name:
rbApp
At mailes Default Value:
Attr_miles
tr_T_Time
Cutoff_m

5000 | Meters

+/| Append to Existing Locations

Snap to Network

"1 Navigate to the Closest Facilities Tab.
71 Click on the Import Incidences button in the Input Data area. This will
open the Add Locations Tool.

O

O O 0O

1 Click Run to execute the tool.

You will run this tool optimized for distance.

Make sure the Input Network Analysis Layer is set to the Closest
Facility Layer.

Make sure the Sub Layer is set to Incidences.
Set the Input Locations to the hotels layer.
You do not need to change any other settings.

71 In the Closest Facility Tab and in the Travel Settings, make sure that
the Mode is set to “"Distance_Mode.”

You are now ready to execute the analysis.

11 Click Run in the Closest Facility tab to execute closest facility analysis.

Run Import  Import
Facilities Incidents

Analysis = Input Data

Distanc Type:

= Facilities
» @ Tow

21
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Use the result to answer the following question.
Question 12. Which pizza shop is closest to the Hotel Morgan? (2 Points)

Question 13. Which pizza shop is closest to the Best Western Mountaineer
Inn? (2 Points)

Question 14. Is Casa D’ Amici closest to any hotel in comparison to the
other pizza shops? (2 Points)

Question 15. How many hotels are closer to Puglioni’s Pasta & Pizza than
any other pizza shop? (2 Points)

You are now done with the Closest Facility analysis. You can remove the
layer.

1 Remove the layer from the Contents Pane.
Step 7. Location-Allocation Analysis

Lastly, you will conduct a location-allocation analysis to determine which
pizza shop is collectively nearest to all of the hotels based on travel distance
and travel time.
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Problem 8: Determine which pizza shop is collectively nearest to all hotels
based on travel distance.

1 Navigate to the Analysis Tab.

71 Click on Network Analysis followed by Location-Allocation. This will
create a new Location-Allocation Layer that will be added to the
Contents Pane.

1 Navigate to the Location-Allocation Tab.

Note: The Location-Allocation Tab will only be available when the
layer is selected in the Contents Pane.

You will begin by importing the pizza shops as the facilities.

"1 Navigate to the Location-Allocation Tab.
1 Click on the Import Facilities button in the Input Data area. This will
open the
Make sure the Input Network AnaIyS|s Layer is set to the
layer.
Make sure the Sub Layer is set to .
Set the Input Locations to the layer.
You do not need to change any other settings.
Click Run to execute the tool.

O

I O I B O

Next, you will need to import the hotels as the demand points.

1 Navigate to the Location-Allocation Tab.
71 Click on the Import Demand Points button in the Input Data area. This
will open the
Make sure the Input Network Analy5|s Layer is set to the
layer.
Make sure the Sub Layer is set to
Set the Input Locations to the layer.
You do not need to change any other settings.
1 Click Run to execute the tool.

OJ

O O O

Note: It is possible to apply a weight for the demand points. For example,
an occupancy field could be used to weight each hotel by the number of
customers or rooms. However, you will not do so here since these data are
not available.

Next, you need to set the remaining tool settings.

' In the Travel Settings area of the Location-Allocation Tab, make sure
the Mode is set to “"Distance_Mode.” Make sure the Direction is set to
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Away from Facilities. Do not define a Cutoff. Make sure Facilities is set
to 1.

71 Use the default setting in the Problem Type area. These settings can
have a large impact on the output. The default type is minimized
weighted impedance.

71 Click Run in the Location-Allocation Tab to execute the analysis.

Use the result to answer the following question.

Question 16. Which pizza shop is collectively nearest to all hotels based on
travel distance and the defined settings? (2 Points)

Problem 9: Determine which pizza shop is collectively nearest to all hotels
based on travel time.

[l Re-execute the analysis, but change the Mode to “Time_Mode.”
Use the result to answer the following question.

Question 17. Which pizza shop is collectively nearest to all hotels based on
travel time and the defined settings? (2 Points)

Final Remarks

This exercise provided an introduction to network analysis in ArcGIS Pro. It
should be noted that there are many more networks problems that can be
solved. Also, these problems can become rather complex.

Also, it should be noted that we provided the input locations as files here. It
is also possible to input features, such as barriers or facilities, by directly
editing and drawing in ArcGIS Pro using the tools available under the Edit
Tab.

Please answer the final questions to complete this exercise.
Question 18. Explain what junctions are in a network model. (5 Points)
Question 19. Explain what edges are in a network model. (5 Points)

Question 20. List and explain three complexities in road networks that
would need to be modeled to obtain accurate directions and analysis results.
(5 Points)

END OF EXERCISE
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