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Exercise 1: Creating a Shapefile based Network Dataset

In this Exercise you will create a simple shapefile based network dataset
from a single line feature class and a turn feature class.

Creating a network dataset

1.

Start ArcCatalog by either double-clicking a shortcut installed on
your desktop or using the programs list in your Start menu.

Navigate to the C:\arcgis\ArcTutor\Network Analyst folder in the
Catalog Tree. (This is the default install location for this data.)

Click the Exercisel folder to show its contents.
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If the Network Analyst Extension is not enabled, on the Tools
menu, click Extensions and in the Extensions dialog, click Network
Analyst.

Right-click the Streets shapefile and choose New Network Dataset.
This shapefile contains street data for downtown San Francisco.
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Create Layer.

Export »
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The name of the network dataset is set to Streets ND by default.
Click Next to continue.
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Network Connectivity defines how features that participate in a
network connect to each other. The default connectivity for a network
dataset places all sources in one connectivity group and assigns all
edge sources endpoint connectivity. In a shapefile based network
there is only one edge source, hence there is no need for multiple
connectivity groups. Also, we wish to model streets with endpoint
connectivity. (To see how this is modeled, you may click the
Connectivity button.)

You will accept the default connectivity, therefore Click Next to
continue. 1
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Earlier versions of ArcView GIS and ARC/INFO support optional
elevation fields to establish connectivity. Each feature in a shapefile
or a coverage would be assigned two Z-elevation values, one for each
endpoint. If the endpoints of line features have the same Z-elevation
value, connectivity is established. If the values are different, they do
not connect (e.g. in the case of bridges or tunnels).

The elevation field contains logical elevation values for establishing
connectivity only and does not provide height information for

the feature. ArcGIS Network Analyst can use this data to modify

the connectivity settings established in the previous step. ArcGIS
Network Analyst automatically searches and maps the relevant fields.

Click Next to accept the default elevation fields settings. If ArcGIS
Network Analyst finds elevation fields data in your shapefile,

it automatically chooses the Yes radio button and assigns the
appropriate fields.
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Do you reed to modfy the canncctivity wih clevation ficld data?

 No
* Yes

Source | End | Field
Streets From End F_ZLEV
Streets ToEnd T ARV

Click in the Field column to set elevation fields.

<Back | Nm>£! Cancel |

ArcGIS Network Analyst supports turns in a shapefile based network.
Turn information (such as turning restrictions and delays) enhance
the quality of network analysis. Earlier versions of ARC/INFO and
ArcView GIS used turn tables. These turn tables can be converted
into turn features and used in the network dataset. You will use turn
features in Exercise 2.

In addition, by default Global Turns are selected. Global Turns are
rules that can be set, such as all left turns have a delay of 15 seconds.
Such a rule gives preference to right turning movements. The
advantage of Global Turns is that you do not need to create individual
turn features for rules that apply to every turn in the network.

Click Yes to model turns in the network.
Click Next to continue.

New Network Dataset il

Do you wart to model tums in this netwerk?

2|

 No

Tum Sources:

<Global Turns >

< Back I Neat > I:I

Cancel |

Network attributes are properties of the network that are used to
control navigation. Common examples are costs that function as

11.

12.

impedances over the network. Restrictions like oneway traversal are
also examples of network attributes.

The ArcGIS Network Analyst analyzes the source shapefile and

looks for common fields like Meters, Minutes (FT Minutes and
TF_Minutes, one for each direction), and Oneway. Once it finds these
fields, it automatically creates the corresponding network attributes
and assigns the respective fields to them. (This can be viewed by
clicking the Evaluators button.)

Since the attributes are automatically defined and assigned values,
click Next to continue.

2
Atrbites
* | Name Usage Units Data T Add
Meters Cost Meters Double
Minutes Cost Mirutes  Double Hermove
Oneway Restriction  Unknown  Boolean
Remove Al
Ferame
Duplicate
Flanges...
Evaluators
Back Carcel |

To use driving directions in a network analysis, they should be set
in the network dataset.

Select Yes to establish driving directions settings for this network
dataset.

The Network Analyst automatically finds and maps the field in the
streets source that will be used to report street names. Additionally
Length and Time fields are automatically mapped as well.



13. Click Next to continue.
21

Do you want to establish driving directions settings forthis network dataset?
T Mo

Al directions settings can be changed now or after the netwark has been created.
Click the ‘Directions... butien to change the default direcions settings

Directions

14. A summary of all the settings that have been chosen is displayed in
the following window for your review.

Click Finish to create the new shapefile based network dataset.
2l

Summary

Name: Streets_ND -
Type: Shapefiie-Based Network Dataset

Sources:

Edge Sources:
Sireets

IConnectivity:
Group 1
Edae Connectivity
Sireets (End Poirt)
Flevation Fislds:
Edge Elevation Fields: (From End, To End)
Streets: (F_ZLEV, T_ZLEV)

| Tums:

< Back

Hew Network Dataset E|

Creating new network dataset...

| — Earice |

Once created, the system prompts for the network to be built.
15. Click Yes to build the network.

New Network Dataset N x|

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

The network dataset has been built when the progress bar disappears.

|

Building the network dataset

T Cancel |

The shapefile based network, Streets ND, is added to ArcCatalog
along with the system junctions shapefile Streets ND Junctions.

16. Select Streets ND and click on the Preview tab to see the built
network dataset.
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17. Close ArcCatalog.






Exercise 2: Creating a geodatabase network dataset

In this Exercise you will create a geodatabase based network dataset 8. Click Next.
using the streets feature class for Paris. 9. Check the Streets feature class to use it as a source for the network
. dataset.
Creating a network dataset 20
1. Start ArcCatalog by either double-clicking a shortcut installed on F:ig%ﬁffg?ﬁﬁﬂ@i"ldg“iu‘,’;a“?.m"f;tm
your desktop or using the programs list in your Start menu.
. . H&streets Select Al
If the Network Analyst Extension is not enabled, on the Tools s —
menu, click Extensions and in the Extensions dialog, click Network
Analyst.
2. Navigate to the C:\arcgis\ArcTutor\Network Analyst folder in the
Catalog Tree. (This is the default install location for this data.)
3. Double-click the Exercise2 folder to expand it.
. . . . . . LS I Bext > I B
4. Click the plus sign on Paris.mdb. This will expand the connection
tree to show you the contents of the geodatabase. .
. . . . 10. Click Next.
5. Click the RoadNetwork feature dataset. The contents will be listed in ) o o
the Contents tab. 11. Click Connectivity to set up the connectivity model for the network.
: : : : 2l x
6. Right-click the RoadNetwork feature dataset, click New, then click “ 2
Network Dataset. This will open the New Network Dataset Wizard. LS e T e e e s R—— g
All connzctiviy seftings can be changed now of - Connectivity Groups
created. Click the Connectivity...' button to chz
settings. Source [ comnectivity Policy | 1 |
T Streets End Point
s
<l
7.
e 21
< duaset T Gifoup Columns |_1j Sublppes.. || ok | ceed |
asocisted weth them.
P — The Streets feature class has three subtypes that we wish to use to set
up the connectivity - Highways, Major Roads and Local Streets.
12. Click the Subtypes button to bring up the Connectivity Settings:
Subtypes Dialog. Check the Box next to Streets (3) to use the three
subtypes of Streets.




13.

14.

15.
16.
17.

B Connectivity Settings : Subtypes. B 21 x|

The connectivity seftings for each element in an edge or junclion feature souce can
either be the same o vary by sublype
Select the sources that should have distinct connsctivity seltings for each sublype

[ subtype vames |
Highways, Mzjor Roads, Local Streets

Cancel

Click OK to return to the Connectivity dialog. There are now three
rows, one for each subtype.

21x
Cannectivity Groups
Source | Connectivity Palicy | 1 [
Streets : Highways End Paint =)
Streets : Major Roads End Point ]
Streets : Local Streets End Point =)

Corcel |

Group Columns: | 1 :II

For this network, Highways and Major Roads connect to each other
at end points. Local Streets connect at any vertex of geometric
coincidence. Change the connectivity policy of Streets: Local Streets
to Any Vertex.

Saurce Connectivity Policy

Streets : Highways End Point
Strests : Major Roads End Point

Streets : Local Streets End Point *

Ay Vertex

=

REE

EndFomt g |

Click OK to close the Connectivity Group dialog box.

Click Next.
There is no elevation field data for this dataset, therefore make sure
No is selected.

Elevation fields have been used since the earlier versions of ARC/
INFO and ArcView GIS to model connectivity. ArcGIS Network
Analyst supports this connectivity model. Each feature in a shapefile

18.
19.

or a coverage would be assigned two Z-elevation values, one for each
endpoint. If the endpoints of line features have the same Z-elevation
value, connectivity is established. If the values are different, they

do not connect (e.g. in the case of bridges or tunnels). The elevation
field contains logical elevation values for establishing connectivity
only and does not provide height information for the feature.

Click Next.

Select Yes for modeling turns in the network. Check the box by
ParisTurns to select the turn feature source.

20
Do you want to model tums in this network?
C No
 Yes ls

Tum Sources:

<Back [ Ned> | Cancel

20. Click Next.

21.

There are three attributes that are added by default, Oneway, Minutes
and Meters.

L+

5

Htrbutes:

§ | Mame Usage Units Data T
i Meters Cost Meters Double
Hinutes Cost Minutes” Double
Oneway Restriction  Unknown  Boolean

I Add
Hemove
Remove Al
Rriae
Diuplizaie
Flares
Evaluators

< Back | Mext > |

Cancel |

ArcGIS Network Analyst inspects all sources and tries to
automatically assign values for these three attributes.

22. Click Evaluators to inspect the evaluator assigned by source for each

attribute.
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24.

[Eabtors 20 x|
Attribute: [Meters -
—Atttibute Mintes [z
[onena:
Source Valies | Defaul Values
¢ [ source [orecton [ Eement [ Tyoe [ value [
Streets FromTo Edge Field Meters *
Strests To-From Edge Field Meters
ParisTurs Tum ey
0K | [ cenesl | i |

Click OK to return to the New Network Dataset Wizard.

You will add a new attribute that will restrict movement over the turn
elements created from ParisTurns. Click Add to bring up the Add
Attribute dialog. Type TurnRestriction as the name of the attribute
and select Restriction as the Usage type.

i
Name: ITumHeslrlctlor\ oK |

Usage Type: ([N

Uniis: Unknown =
DataType:  |Boolzan -

25. Click OK. A new attribute called TurnRestriction is added to the list.

26.
27.

Mtributes

¢ [ Name

[Ussge [ units [ Data Type |
Meters Cost Meters  Double
Minutes Cost Mnutes  Double

Oneway
TurrReslriction

Restriction
Restriction

Unknown
Unknown

&

Boolean

EBoolean

Click Evaluators to assign values by source.

Set the Type of Evaluator for ParisTurns to Constant by clicking in
the Type column, for the ParisTurns row and selecting Constant from
the dropdown box.

ETTEEE—— 2
Alitade. [Furpestncten -
Altrbute Values:
Souce Velues | Dofouk Viakins |
1 Source Joeecion  [Bement [ Type | voive 1

Streets From-To Lege ﬂ
Sl TofFrom Frign
PacaTums Tum ﬂ

28. Change the Value for ParisTurns to Restricted. The evaluators for

29.
30.
31.

32.

other sources are set automatically to Traversable under Default
Values.

EEITEEEE—— 2=
mitnne: [Fienneatricnon -
- Alfree ok
Sourcn Vokins | Detart Vabuss |
1] sowrer | owecton | Eiement [T [ vaker |
e From T Edoe ﬂ
Streets ToFrom Edge
PoriTins e Comtonk e
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[ok | cees | mew |

Click OK to return to the New Network Dataset Wizard.
Click Next to continue.

Click Yes to set up directions. Click Directions to open the Directions
Properties Page. Here, you will set up the fields used to report
directions after network analysis.

In the General tab, click under the Name column for the Primary row



and select FULL NAME from the dropdown list. In the Paris streets Once the network dataset is built, you should see a new network
dataset called ParisNet along with the system junctions feature class

data, this field contains the street names that will be used to generate
directions. ParisNet Junctions. Preview the network dataset by selecting it and
clicking on Preview.

Hetwork Drections propertes 21
- 37. Close ArcCatalog.

General | Shields | Boundary |

- Direction Attribu

Display Length Units Mies
Length Attribute Meters
Time Attribute Minutes
Road Class Attribute

[~ Street Name Field:

Souce: [Streets -
Rark [ Prefix [ Prefix Type | Name | Suffix Type | suffix
Primary FULL_NAME ~
T
VE
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<None>

Humber of Altemate Names: [ 0 :II
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33. Click OK to return to the New Network Dataset Wizard.

34. Click Next to see a summary of the settings defined.
el

Summary:

Sourcss:
Edge Sourcss J

Strests

Connectivity:

Grow 1;

Edge Connectivity:
Streels - Highways (End Point)
Streels ; Local Strects (Any Vertex)
Streets - Majer Reads (End Fant)

Tums
<Global Tums>
ParisTums

| Attributes LI

<Back [ Fnsn | Cacel |

35. Click Finish to create the new network dataset.

36. Click Yes to build the network dataset.
ﬂ

Building the netwerk dataset...

ST I [ Concel |




Exercise 3: Creating a multimodal network dataset

In this Exercise you will create a multimodal network dataset from
multiple feature classes within a feature dataset in a geodatabase.

Creating a network dataset

1. Start ArcCatalog by either double-clicking a shortcut installed on
your desktop or using the programs list in your Start menu.

If the Network Analyst Extension is not enabled, on the Tools
menu, click Extensions and in the Extensions dialog, click Network
Analyst.

2. Navigate to the C:\arcgis\ArcTutor\Network Analyst\Exercise3
folder in the Catalog Tree. (This is the default install location for this
data.)

3. Double-click the Exercise3 folder to expand it.

Click the plus sign on Paris.mdb. This will expand the connection
tree to show you the contents of the geodatabase.

5. Click the Multimodal Network feature dataset. The contents will be
listed in the Contents tab.

6. Right-click the Multimodal Network feature dataset, click New, then
click Network Dataset. This will open the New Network Dataset
Wizard.

B Networkanalyst
Exerdsel
Exercise2
Exercise3
-6 Paris
-0 Multimodal_Nahunr-
[ Exerdse4 BD copy ctri+c
ExerciseS B oot Chrl/
Exerciset

[ Exerdse7 * e
-3 POF Rename F2
O pefresh

E1-{13 Database Connections

i Add OLE DB Connection
] Add Spatisl Datsbase Conne 00 = A8 Ursned
- Address Locators

i w38 Create New Address Locator
(=) GIS Servers

+-#3) Add ArcGIS Server

A
O resure gass..

Import y ¥ Relatonship Class...

25} Add WM Server CoEBeot b |

o Geography Network Services Properi ] Topolagy...

- Sexrch Resuits Polygon Feature Class From Lines...
) Geometric Network...

7. Type “ParisMultiNet” as a name for your network dataset.

This wizard will help you build @ netwark dataset. A network dataset is buit from feature:
classes which act as network sources and have a camnectivity policy and sttnbuies
assaciated with them

Entter a name for your network dataset
ParisMultiNet|

<gack [ Nets | Cancal

8. Click Next.

9. Click Select All to select all the feature classes to participate as
sources in the network.
2l

Network datasets are comprised of network sources. Each source comesponds to a
festure class that has besn added to the network dataset, edge sources to line feature
classes and junction sourcss to point feature classes
Metro_Lines Select Al
Streets
Transfer_Stations Clear All
Transfer_Street_Station
EE I Metro_Entrances
] Metro_stations
<Back Next > Cancel

10. Click Next.
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11. Click Connectivity to set up the connectivity model for the network.

12.

13.

14.

The default connectivity settings for network datasets estabiish connectivity orly

Al connectivity setlings can be changed now o onnectivity Gi
created. Click the Connectivty../ butanto cha  ~ oo 21U
settings

[ connectvity Policy | 1 [
End Point

Source

Metro_Lines
Streets End Point
Transfer_Stations End Paint
Transfer_Street_Station  End Paint
Metro_Entrances Honor
Metro_Stations Honor

KR EEEE

stpes, | 0K | cancel |

Gioup Columrs: [ 1 :&

Click the Group Column up-arrow once, to increase the number of
connectivity groups to 2. Connectivity group 1 represents the metro
system and connectivity group 2 represents the street network.

Group Columns: I B ﬁ

Check the boxes under the Connectivity Group numbers to assign
each source to the group they belong to. Click under the column
labeled 2 for the Streets row to move Streets to connectivity group 2,
as shown in the graphic below. Click under the column labeled 2 for
the Metro Entrances row to assign Metro Entrances to both groups 1
and 2. They are the points of transfers between the two networks.

Connectivity Groups

[ Connectivity Poliey | 1] 2 |
End Point i
End Point ]
End Paint
End Paint ¥l

Source

Metro_Lines
Streets
Transfer_Stations
Transfer_Street_Station

]
]
]

Metro_Stations Hanor M O

Click under the Connectivity Policy column for Metro Entrances and
select Override from the dropdown list.

Each feature of Metro Entrances is coincident with a vertex of the
streets feature class. However the streets feature class has a policy
of endpoint connectivity. Since the Metro Entrances are to be
connected to the streets at the coincident vertex, you have set the
Metro Entrances to override the default endpoint connectivity of the
streets.

15.
16.
17.

18.
19.

20.
21.

Metro_Enfrances
Metro_Stations

Click OK to close the Connectivity Gro dialog box.
Click Next.

There is no elevation field data for this dataset, therefore be sure No
is selected.

Override ~| M M

¥ 0O

Elevation fields have been used since the earlier versions of ARC/
INFO and ArcView GIS to model connectivity. ArcGIS Network
Analyst supports this connectivity model. Each feature in a shapefile
or a coverage would be assigned two Z-elevation values, one for each
endpoints. If the endpoints of line features have the same Z-elevation
value, connectivity is established. If the values are different, they

do not connect (e.g. in the case of bridges or tunnels). The elevation
field contains logical elevation values for establishing connectivity
only and does not provide height information for the feature.

Do you need to modify the connectivity with elevation field data?

@ §ig;
L Yeslk
Click Next.
Select Yes for modeling turns in the network. Although you have no

turn feature classes for this network, selecting yes allows the network
dataset to support turns. Turn information can be added to an existing
network dataset, if it supports turns. If you choose no here, you will
not be able to add turns to this network on a later date.

Dio you wart to model tums in this network?

" No
 Mes! [%

Click Next. -

There are three attributes that are added by default, Oneway, Minutes
and Meters.

21
Atrbutes
t [ Name [Usage  [units [ DataType | L‘
B\ Meters Cost Meters Double

Double
Boalean

Remove

Remove Al |

Cost Minutes
Restriction  Unknown

Oneway

Since this is a multimodal network you will add different time
attributes based on mode. For automobiles, you will have an attribute
called Drivetime and for pedestrians, you shall have a Pedestrian_
Time attribute.



22.

23.

24.

The attribute Minutes is added by the Network Analyst by default.
We can rename this attribute to be called Drivetime.
Select the Minutes row, click Rename, then type “Drivetime”.

e tetwork bataset

Mtributes
[ vame Jusage  [unis

[ DataType | Add...
® Meters Cost Meters Double
Remove

I
iy Cost Mrutes  Double
Remove Al

Oneway Restriction  Unknown Boolean

The Meters and Drivetime attributes have a yellow warning symbol
that represents a potential problem with the evaluators.

Select Meters and click Evaluators to inspect values for the Meters
attribute for each source in the network.

Arstate Vahe

Soarce Vakaes | Dot Ve |

2 [sorce [orectern  [Remes  [Tice [ime |
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. Transte_Sttons fomT  Edge I
P Traste_Ststers Tofem  ekce
B el Sewes Saton FromTe  Bor
1 Transter Edoe
et
arcsan
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ArcGIS Network Analyst inspects all sources and tries to
automatically assign values for the Meters attribute. The Metro
Lines source and the Streets source have a field called Meters,
therefore this field is automatically assigned to the sources.

For each edge source in the network, attributes need to be assigned
for each direction of travel. Since the length does not depend on
direction of travel, the same values are assigned for both directions
of a source. Network Analyst attempts to assign values for each cost
attribute for each edge source that participates in the network. In
this case, Network Analyst was unable to find values for Transfer
Stations and Transfer Street Station sources. Hence a warning
symbol is present to indicate that there is a problem.

Select all four rows with the yellow warning symbol (two sources
in both directions), right-click, choose Type, and click Field. The
yellow warning sign changes to a red exclamation mark indicating an

incomplete assignment of values.

Sennca Vit | Drod Vkoms |

1] oo [ormton [ Demert | Ty [ |

25. The four rows, now with the red exclamation mark, should still
be selected. Right-click the selected rows, choose Value and click
SHAPE LENGTH. This will assign values for the Meters attribute
for the selected sources from the their SHAPE LENGTH field.

From-To = Field

» [ th
|4 FROM_IDSTA

SHAPE_LENG
¥Delete DEL 4

Metro_Stations

Junction

SHAPE_LE_1
TO_IDSTATL
TRANSFERTT
TRANSFERTY
TRANSITTIM

PAProperties.,  Fi2

26. Click Apply.

27. From the Attributes dropdown box, select Oneway. The attribute
Oneway has been assigned values automatically by the ArcGIS
Network Analyst for the Streets source. Since all other sources are
related to the metro system, they have no oneway restrictions.

28. From the Attributes dropdown box, select Drivetime.

The values for the street network are populated automatically by
Network Analyst. Other edge sources have no values assigned and
have the warning symbol.

The attribute Drivetime will be used to model the travel time using
automobiles. Since automobiles travel on streets only (and not
on Metro_Lines or transfers between stations), a valid value of
Drivetime can exist only for streets (which has been automatically set
up).

29. Select all the other edge sources that belong to the metro system

11
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(Metro_Lines, Transfer Station, and Transfer Street Station). Click
on the column heading named Type and select Constant.

30. The same rows should still be selected. Hit the F12 key on the
keyboard to bring up the Constant Value Input box. (Alternately,
you can also right-click the selected rows, point to Value and select
Properties to bring up the same input box.) Type -1 and press Enter.

By assigning a constant of -1, the system will treat the sources as
restricted when the attribute Drivetime is used as an impedance.

Sotce Vakint | Dot Vksns |

t [ source [ovecson  [memest  [7ipe T vae

[re— FromTn ™ Carmtant &
L Cormtant 1
e ekt Ptz
Edge Feld TF_Mrutes
Eage Carstant 13
fedge Constant 1
B Cornnt
4 Coratant "
dncten
Ancton F&'

100

31. Click OK to return to the New Network Dataset Wizard.
32. Click Add to add a new attribute.

33. In the Add New Attribute dialog box, enter “Pedestrian_Time” for
the Name. Set the Usage Type as Cost, the Units as Minutes and the

Data Type as Double.
Mame: |Pedesman_nme| Q oK. |
UsageType: [Cot ] _ Cancel

Uriis: Minutes >
DataType:  |Double =

34. Click OK.
35. Select Pedestrian_Time and click Evaluators.

The Pedestrian_Time attribute in the network represents the time a
pedestrian takes on the network. In this case it has two components
because a pedestrian can utilize the metro system in addition

to walking on the street network. In the Evaluators dialog, the

following six sources should already be selected. Metro Lines (in
each directions), Transfer Stations (in each direction) and Transfer
Street_Station (in each direction). If not, you can use the CTRL key
and select each of them.

Attribute: W

i~ Sitribute Values

Source Values | Defauit Values |

i Element Value

EYES

Edg FT_MINUTES
TF_MINUTES

Metro_Entrances Junction
Metro_Stations Junction

0K I Cancel Appli

36. Right-click, choose Type, and click Field.

! | source Direction Element T Value
From-To g
To-From
From-To FT_MINUTES
To-From TF_MINUTES

i ycDelete DEL
Me! nces ion

Metro_Stations Junction

37. The same rows should still be selected. Right-click, choose Value,
and click TRANSITTIM.

Fro FROM_IDSTA

To-From ST | CSHADE | ENG
e SHAPE_LENGTH

TO_IDSTATL

1 To-From
Metro_Entrances Junction

P Froperties, ., FlZ

Metro_Stations Junction




38. To set up the Pedestrian_Time for Streets, click the row for Streets
in the From-To direction. Hold the CTRL key and click the row for
Streets in the To-From direction, to select both rows for the Streets
source.

39. Right-click on the selected sources, point to Value, and click
Properties to bring up the Field Evaluators dialog box.

Transfer_Stations FromTa Edge DISP_CODE

Transfer_Stations To-From Edge HIERARCHY
= Delete DEL
Transfer_Street_Station  From-To Edge e e
Transfer_Street_Staton  To+From Edge Field MINUTES
Metro_Entrances Junction NA_HIERARC

Metro_Stations Junction OBJECTID
SHAPE_LENG
SHAPE_LENGTH
SHAPE_LE 1

Properties...

On the street network a pedestrian can walk. Hence for the streets
source, the value of Pedestrian_Time is the walk time for a
pedestrian. Assuming that a pedestrian walks at 3 km/h, walk time
in minutes will then be [Meters] * 60 / 3000 where [Meters] is the
attribute containing length of the edge in meters.

40. Enter [METERS]*60/3000 in the Field Evaluators Dialog as shown

below. T
Troe Funcons
j = ot [ 1
L
Cia )
!ﬂcl |
= all =l

41. Click OK to close the dialog and to return to the Evaluators dialog.
42. Click OK to save the attribute assignment.
43. Click Next.

44. Click Yes to set up directions. Click Directions to open the Directions

Properties Page.

45. On the General tab, click the Source dropdown arrow and click

Streets.

e =)

e | S | By

T |

46. Click on Primary in the Street Name Fields list.

47. Click under the Name field and click FULL NAME from the

dropdown list.

Spuree [Sreers -

Rank Prefu Prefia Type | Mame Suffer Type | S
Prinary FULL_NAME ']

[CECC

Fusc_cLass My

| Gy

48. Click OK.
49. Click Next to see a summary of the settings defined.
[rownctworkpataset 1=
=
1
"‘T’-f.."’:;ﬁam -
< fack lTi fo—

50. Click Finish to create the new network dataset.
1

Creating new network dataset.

T | I Cancel I

51. Click Yes to build the network dataset.

13
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Build Network Dataset =

Buiding the netwerk datasst

ST N— Cancel

Once the network dataset is built, you should see a new network
dataset called ParisMultiNet along with the system junctions feature
class ParisMultiNet Junctions. Preview the network dataset by
selecting it and clicking on Preview.

=]
Travafar_Stasone
Tranafie_Giest Stasen

52. Close ArcCatalog.

z mm-;!ml




Exercise 4: Finding the best route using a network dataset

In this Exercise you will find the best route for the given order of stops
based on travel time.

Preparing your display

If you have Exercise4.mxd open in ArcMap, skip steps 2 to 5.

2. Start ArcMap by either double-clicking a shortcut installed on your
desktop or using the programs list in your Start menu.

3. Click File on the Main menu and click Open.

In the Open dialog box, navigate to C:\arcgis\ArcTutor\Network
Analyst\Exercise4\Exercise4.mxd. (This is the default install location
for this data.)

Double-click Exercise4.mxd.

If the Network Analyst Extension is not enabled, on the Tools
menu, click Extensions and in the Extensions dialog, click Network
Analyst.

7. If the Network Analyst toolbar is not already present, on the Main
menu, click View, point to Toolbars, and click Network Analyst.

£
Metwork Analyst ¥ ”§| S O ‘NelwnlkDalasel strests_nd -] H® i

8. If the Network Analyst Window is not already E
open, click the Network Analyst Window button |
E® on the Network Analyst toolbar.

This is a dockable window which you can dock
within the ArcMap window or leave undocked.
In this Exercise the window is docked below the
Table of Contents.

Creating the Route analysis layer

1. On the Network Analyst toolbar, click the Network Analyst
dropdown menu and click New Route.

The Network Analyst Window now contains [Route =
empty lists of Stops, Routes and Barriers Stops (0)
categories. ::::::s(‘(,lil
Additionally, the table of contents contains anew __
Route analysis layer. = ;“.:,, b
P
Adding a stop LSSt
O
Next, you will add the stops between which you will be [
creating the best route. e

1.
2.

Click Stops(0) on the Network Analyst Window.
On the Network Analyst Toolbar, click the Create Network Location

tool B
Click anywhere on the street network in the map to define a new stop
location.

The program then calculates the nearest network location and
symbolizes the stop with the located symbol. The stop will remain
selected until another stop is placed or until it is unselected.

R

The located stop also displays the number 1. The number =
represents the order in which the stops will be visited by the
calculated route.

You will also notice that the Stops category on the Network Analyst
Window now lists 1 stop. [ |

Graphic Pick 1
Routes (0)
Barriers (0)

Add two more stops on the map. The stops are numbered 2 and 3.
The order of stops can be changed on the Network Analyst Window.
The first stop is treated as the origin and the last, as the destination.

15
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Route =

El Stops (3)
Graphic Pick 1
Graphic Pick 2
(Graphic Pick 3

Routes (0)
Barriers (0)

If a stop is not located on the network, it will appear with an unlocated
symbol.

An unlocated stop can be located on the network by moving it, closer to
any edge that belongs to the network. On the Network Analyst Toolbar,
click Select/Move Network Location tool [f .

Using the Select/Move Network Location tool [f , click and drag the
unlocated stop closer to an edge on the network.

Bl ie

-

Setting up the parameters for the analysis

Next, you will specify that your route will be calculated based on time
(minutes), that U-turns are allowed everywhere, and that one-way
restrictions must be followed.

1. Click the Analysis Layer Properties button next to Route layer on the
Network Analyst Window to bring up the Layer Properties dialog for

Route. [Network Analyst Window
Route o
Stops (3)
Routes (0)
Barriers (0)

2. Inthe Layer Properties dialog, click the Analysis Settings tab. Make
sure the impedance selected is Minutes (Minutes).

3. Do not use time windows. (Leave the box unchecked). Time
windows are used when certain stops can only be visited at certain
times.

4. Do not reorder stops. (Leave the box unchecked). This preserves the
order of stops as decided by you, when you created the stops.

Choose Everywhere from the Allow U-turns dropdown box.
6. Choose True Shape from the Output Shape Type dropdown box.

Check the box labeled Ignore Invalid Locations. This will let you
find the best route using located stops. Stops that were not located on
the network will be ignored.

8. Check Oneway in the Restrictions list.
2l
General Analyss Settings | Directions | Accumuiation | Network Locations |

Analysis Type: Route

Metwork Dataset: d kanal) Icizeging ikistrects_nd ND

~ eltings -

|mpedance: |Minates [Minutes] [ Oneway
I~ Use Time Windows
I Rearder Stops To Find Optimal Raute:
¥ Freserve First Stap
¥ Freserve Last Stap

o U Turs. [Evepwhers 7]
B ST T Shope -
I Use Hierarchy: | R |

[¥ lanore Invalid Locations

0K | Carcel Aol

9. Click the Directions tab.

10. Make sure the Distance Units are set to Miles, the Display Time box
is checked and the time attribute is set to Minutes.
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General | Analysis Settngs  Directions | Accumuiation | Netwrk Locations |

Distance Urits ¥

[¥ Display Time

Time Attribute: Mirutes = %

[~ Open Directions window automaticaly

[ ok | cacel Aecly

11. Click OK.

Run the process to compute the best route

1. Click the Solve button ﬁ on the Network Analyst toolbar.

The route polyline appears in the map and in the Route category of
the Network Analyst Window.

2. Click the plus (+) sign next to Routes on the Network Analyst
Window to show the Route.

3. Right-click the new route called ‘Graphic Pick 1 - Graphic Pick 3’
and click Directions Window to display driving directions.

JETPAT I AT 5
=l Routes (1) m\ t
-Qqﬂcﬁd;l-&qﬁcﬁd:'% =
Cat
B copy
X Delete

B poste

Barriers (0)

4. The Directions Window can also be displayed with turn-by-turn maps

that can be shown by clicking on the Map link.

5. Close the Directions Window.

Adding a barrier

In this sectoin, you will add a barrier on the route, that represents a road

block and will find an alternate route to the destination, avoiding the road

block.

1. In the Window menu, click Magnifier to bring up the Magnifier
window.

2. Click on the title bar of the Magnifier window and drag to reposition
the Magnifier window.

3. Move the Magnifier window over the route, to a point where you
want to add a barrier. The Magnifier window shows a part of the map
where you can add a barrier at a zoom of 400%.

17
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On the Network Analyst Window, click Barrier (0).
5. On the Network Analyst Toolbar, click the Create Network Location

tool Jg: .

6. Inthe Magnifier Window, click anywhere on the route, to place a
barrier.

S ok

7. Click the Solve button ﬁ on the Network Analyst toolbar. A new
alternative route is computed, avoiding the barrier.

L~
8. Close the Magnifier Window.

Saving the best route

1. Right-click Routes (1) on the Network Analyst Window and click
Export Data.

]
Route -

Stops (2)

Bl Routes (1
L

amGraphic |
= Barriers (12 Copy
(Graphic] Delete
B post=

Open Attribute Table

& Zoom To Layer
Selection >
(52 Loeaans.,

13 Relocate Selected Locations

2 Delete &l

A Directions Window

Properties...
===

Type C:\arcgis\ArcTutor\Network Analyst\Exercise4\Exercise4
Route.shp in the Output shapefile or feature class field.

Click OK. The best route generated is saved to the specified
shapefile.

Click NO when prompted to add the exported data to the map as a
layer.

If you do not plan to work on any other Exercise, close ArcMap.
Click No to discard all changes.

arcriap

' : Save changes to Tutorial4.mxd?

fes | No FI Cancel |




Exercise 5: Finding the closest fire stations

In this Exercise you will find the closest four fire stations that can respond
to a fire at a given address. You will also generate the fastest route from
each of these fire stations that will be provided to each driver of the fire
engine. 1. On the Network Analyst toolbar, click the Network Analyst
dropdown menu and click New Closest Facility.

Creating the Closest Facility analysis layer

Preparing your display

1. Ifyou have Exercise5.mxd open in ArcMap, skip steps 2 to 5.

2. Start ArcMap by either double-clicking a shortcut installed on your i -
desktop or using the programs list in your Start menu. - o A #“ﬁ =
3. Click File on the Main menu and click Open. The Network Analyst Window now contains an
empty list of Facilities, Incidents, Routes, and t’

In the Open dialog box, navigate to C:\arcgis\ArcTutor\Network

Analyst\Exercise5\Exercise5.mxd. (This is the default install location Barriers categories. Eﬁ%ﬁf’
for this data.) Additionally, the Table of Contents contains a new ———————
Double-click ExerciseS.mxd. Closest Facility analysis (group) layer. e ;';:{-_
If the Network Analyst Extension is not enabled, on the Tools Adding faciliti _,% E‘:’H
menu, click Extensions and in the Extensions dialog, click Network Ing Taciliues D Zcceon
Analyst. Next you will add facilities from a point file for which | T
7. If the Network Analyst toolbar is not already present, on the Main a layer file has been created. o i
. . . . 1) Locted
menu, click View, point to Toolbars, and click Network Analyst. 1. Right-click Facilities (0) in the Network Analyst 2
i window and click Load Locations. =@ s
Network Avalyst > |[BB | 5 05 BH | Nework Dataset [sveetsrd 7] AT S . . .
= ‘ ’ 2. Select Fire_Station from the Load From dropdown list. .
8. If the Network Analyst Window is not already E E: _
open, click the Network Analyst Window button | . 0 e
g on the Network Analyst toolbar. 3. Click OK. e
This is a dockable wind hich dock 40 fire stations are listed in the Network Analysis o »
18 15 a dockable window which you can doc window and are displayed as facilities on the map. SEE——

within the ArcMap window or leave undocked.
In this Exercise the window is docked below the
Table of Contents.
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Adding an incident

Next, you will find a street address (1202 Twin Peaks Blvd) and add it as
an incident for Closest Facility Analysis.

1. Click Incidents(0) on the Network Analyst Window to select it as the
feature layer to which you will add the street address as a network

location.
Closest Fadility

[ Facilities (40)

Routes (0)
Barriers (0)

2. Select Find from the Edit menu to bring up the Find Dialog

cod - Arctiap - Arcinfo

| e [Eat vew preert setecton ook window tieb

| Bt ¥ Undn Lond retwerk locations from featre dass.  Cri 2

—— [ paste (=20

B3 Cony Man To Cletxard

- T

3. Inthe Addresses tab, Select “SanFranStreets” from the Choose and

address locator dropdown list.
I i
j ﬂ Stop
New Search

| " )

Options. Show Standardization | ™ Shaw all candidates

Festues | Route Locations  Addresses |

Choose an address locator

Concel |

4. Enter “1202 Twin Peaks Blvd” in the text box labeled Street or
Intersection.

20
& ﬂ Stap
% LI Mew Search

3

Concel |

Featutes | Floute Locations  Addresses |

Choase an address locator
[sanFransteets

Stieet of Intersection: [1202 Tyin Peaks Blvd

Options. Show Standardization | [ Show all candidates

5. Click Find. One location is found with that street address and is listed
as a row in the table in the Find Dialog.

- Find 3 20

il El Stop
J Mew Search

@

Concel |

Features | Route Losations Addresses |

Choose an address locator
SanFraniirests

Street or Intersection: |12[|2 Twin Paaks Blvd

Dptions. Show Standardization | [~ Show all candidates

Flight-click & row ta show conlest menu

Streettame

One object found. y

6. Right-click the row and click “Add as Network Location”. This adds
the located address as an incident on the Network Analyst Window
and on the map.

=

Find 2

= & Ston —
bl

Features | Route Locations  Addrasses |
{

Choose an address locator
|SanFranstieets

j New Search
| 9
Options... Shaw Standardization | ™ Show all candidates

Right-click a 10w to show contest menu

Street of Intersection: [1202 Twin Peaks Bhvd

Cancel |

Score | Side | LeftFrom | LeftTo | RightFrom [ RightTo [ PreDir | PreType [ Streeti. T
R0 ] 1200 1202 TwiIN F

Flash Candidate Location(s)

Zoom to Cancidate(s) and Flash
k| Add as Graphic(s) to Map

Set Bookmark

One object found

/s, ~

| Closest Faciity

Facilities (40)

=8 Incidents (1):
[ 1202 Twin Peaks Bivd
Routes (0)
Barriers (0)

7. Close the Find Dialog.



Setting up the parameters for the analysis

Next, you will specify the parameters for your Closest Facility analysis.

1. Click the Analyst Layer Properties Button next to Closest Facility on

the Network Analyst Window to bring up the Layer Properties dialog.

_—
Closest Facility -
Facilities (9)
G
1202 Twin Peaks Bivd
Closest Facility Path (0)
Barriers (0)

2. Inthe Layer Properties dialog, click the Analysis Settings tab.

Click the Impedance dropdown arrow and click Minutes (Minutes).

4. Set the Default Cutoff value to 3. ArcGIS will search for fire stations
that are within three minutes of the fire. Any fire station outside of
three minutes drive time will be ignored.

5. Increase the Facilities to Find from 1 to 4. ArcGIS will attempt to
search for four fire stations from the fire site, within the three minute
cutoff. If there are only three fire stations within the three minute
cutoff, then the fourth fire station will not be found.

Under Travel From, select Facility (fire station) to Incident (fire).
Select Everywhere from the Allow U-Turns dropdown box.
Select True Shape from the Output Shape Type dropdown box.

o =2

Check the box labeled Ignore Invalid Locations. This will let you
find the best route using located stops. Stops that were not located on
the network will be ignored.

10. Check Oneway in the Restrictions list.
11. Click OK to save the settings.
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Gorersl Arysis Setings | Grectons | Accumiston | Metmod Loceters |
uruabysis Tyge Choewil Facity
Hotcrk Diatanst. o Mty \raetvaceb analyafasmcn e rmtwork \stmets,_red NO

Tetng Penckons
Inpedance: [Mreses Mintes | [ [
Defnk CuctiVa [ =
Foclfes TaFind [ =
Toawnd From T Incidord o Facity
¥ Faciity in Incdert
Adow U Tuseg: L wtnohraee i
Ot Shaps Trow [TumShope =]
r |
7 Igran vl Lexcadairn

Lot 1 o |_mew |

Run the process to identify the closest facility

1. Click the Solve button g on the Network Analyst toolbar.

The routes appear in the Map and in the Route Category on the
Network Analyst Window.

St

Note that only 2 fire stations were found to be closest to the fire

within the three minute cutoff. You can optionally, increase the cutoff
value to 4 minutes and see how many fire stations are found.

2. Click the Directions Window button & in the Network Analyst
Toolbar to generate directions for routes from each fire station.
REE

= 1.2 mda(s) 2 minuice(s)

5 M 3 Dhved
[=]  Route: Station 24 - 1202 Twin Peaks Bled 1.3 mials) 2 manutels)
1 Depart Staton 24

I 5o North on Hoffman dve < 0.1 mibe(s)
% Tum fight on Grand View Ave 0.2 midels)
41 Tum left on Romain 5t < 0.1 mie(s)
5 Tum night on Market 5t 0.3 miais)
& Mak aht on Glendale 1 < 0.1 mabe{s)

e | it |

If you do not plan to work on any other Exercise, close ArcMap.

3. Click No to discard all changes.
arcnap x|

! E Save changes to Tutarial4.mxd?

Yes | No [: I Cancel
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Exercise 6: Calculating service area and creating a OD Cost Matrix

In this Exercise you will create a series of polygons representing the
distance that can be reached from a facility within a specified amount

of time. These polygons are known as service area polygons. You will
calculate 3-, 5-, and 10-minute service area polygons for six warehouses
in Paris. You will also find out how many stores lie within each of these
service areas. You have to identify one warehouse that should be relocated
to better service the stores. Additionally, you will create an Origin-
Destination Cost Matrix for delivery of goods from the warehouses to all
the stores within a 10-minute drive time. Such a matrix is used as an input
for logistics, delivery, and routing analyses.

Preparing your display

If you have Exercise6.mxd open in ArcMap, skip steps 2 to 5.

2. Start ArcMap by either double-clicking a shortcut installed on your
desktop or using the programs list in your Start menu.

3. Click File on the Main menu and click Open.

4. In the Open dialog box, navigate to C:\arcgis\ArcTutor\Network
Analyst\Exercise6\Exercise6.mxd. (This is the default install location
for this data.)

Double-click Exercise6.mxd.

If the Network Analyst Extension is not enabled, on the Tools
menu, click Extensions and in the Extensions dialog, click Network
Analyst.

7. If the Network Analyst toolbar is not already present, on the Main
menu, click View, point to Toolbars, and click Network Analyst.

Network Analyst ¥ |r| Hr s ‘Nalwnlk Dataset IF[ ue §§
. . rictmors fnabrst Window —— TF
8. If the Network Analyst Window is not already [ ZE

open, click the Show/Hide Network Analyst
Window button ’E on the Network Analyst toolbar.

This is a dockable window which you can dock
within the ArcMap window or leave undocked.
In this Exercise the window is docked below the
Table of Contents.

Creating the Service Area analysis layer

1. On the Network Analyst toolbar, click the Network Analyst
dropdown menu and click New Service Area.

IWH_H I 8 | Network Do tﬁ %&;&
T MNewRoute
= conlife. -0
New Closest Fadility T --J\" _F‘_"'T
MNew OD Cost Matrix i ‘-v '
The Network Analyst Window now contains Sevver e =3l
an empty list of Facilities, Barriers, Lines, and amiers (0)
. Pl s (0]
Polygons categories. e
Additionally, the table of contents contains a new = Toe
Service Area analysis layer. E;ﬁ
Eror
| soum &
=5 Barrwrs
0 Eror
Lecated
- mgugm ? Urkocated
Adding facilities L2 s

—res
LA #obrgons

Next, you will add warehouses as facilities for which the service area
polygons will be generated.

1. Right-click Facilities(0) on the Network Analyst Window and select
Load Locations. Select Warehouses in the Load From dropdown list
and click OK.

1
LosdFrom: [« Waiehouses = El

=+ Geavice Aara\Baiers
= Ghoies
r-4 I wrderd - Touw Edlel

—lnv:.a-'anﬁm = Ngl bymn miMeti bls..-[is
'W em\Metin_Frisancrs
Click the plus (+) sign next to Facilities(6) in the Network Analyst
Window to show the list of six facilities. The facilities are also visible
on the map. ﬂ

[service Area 4|

(OWarehouse #1
(DWarehouse 22
(Dwarehouse #3
(Dwarehouse #4
(D)Warehouse =5 [%
(Owarehouse #6

Rarviars (0)
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Setting up the parameters for the analysis

Next, you will specify that your service area will be calculated based

on Drivetime (minutes). Three service area polygons will be calculated
for each facility, one at 3 minutes, one at 5 minutes, and another at 10
minutes. You will specify that the direction of travel will be from the
facility, not towards the facility, that no U-turns are allowed, and that one-
way restrictions must be followed.

1. In the Network Analyst Window, click the Analysis Layer Properties
Button E|to bring up the Layer Properties dialog box

2. Click the Analysis Settings tab.
Click the Impedance dropdown list and select Drivetime (Minutes).

Type “3 5 10” in the Default polygon breaks text box. (Enter this as 3
5 10, the three numbers are separated by a space, without the quotes.)

o

Under Direction, click Away from facility.
Click Nowhere from the Allow U-turns dropdown list.

Check Oneway in the Restrictions list to honor one way restrictions.

® =N

Check the Ignore Invalid Locations checkbox.

General | Source Analysis Settings | Polygon Generatian | Line Generation | Accumulation | Network Locations |

i~ Setting i~ Restriction

Impedance:
Diefault Breaks:

Direction:

Allowy U-Tuims:

IDnvetlme [Minutes] j

3510

£+ Away From Facility
" Towards Facility

Nawhere =

W Ignore Invalid Locations

Oneway

o]

Cancel

Apply

9. Click the Polygon Generation tab.

10. Make sure that Generate Polygons is checked.

11. Click Generalized for Polygon Type. This results in faster analysis.
Detailed polygons are much more accurate, but need more time to be
generated.

12. Click Separate polygons per facility under Multiple Facilities
Options. This results in individual polygons per facility that may or
may not overlap.

13. Click Rings for the Overlap type. This excludes areas of smaller
breaks from the polygons of a bigger break.

14. Click Apply to save the settings.

ETET
Genersl | Anshyvs Sotngy Pofygon Genanstion | Ling Generation | Accumulstion | Netwerk Locators |
o
Poksaon Typs Muitiphs Facilites Opbong
1= Denetsied & Gronsle pokpons pai facity
Create sl pogons o exch | SRR
' Detaked facity, Thess Dohmont g
ovedlan
Emchdod Sousces ( by biesk,
o the paligons of mubigle L i
Lavaes vy the 3o brsah.
wabati
Diveslon Typn
& g I~
D vt ek th e cf e
imnalle beesk . Creste the poboont
oing between contecutive bieaks
¢ Disks
Crnate the polrgans goreg fom the
facity In tre hinsk

15. Click the Line Generation tab.

16. Leave the box labeled Generate Lines unchecked.

laverProperties 1|
G | srstren Setrsa | | | et st |
™ Garisie Lnad
1=
=
(=4 Pty
—ly
L
-
o
I =|
[
o] oo |t |

17. Click OK to save your settings.



Run the process to compute the Service Area

1. Click the Solve button ﬁ on the Network Analyst toolbar.

The service area polygons appear on the map and on the Network
Analyst Window.

There is a transparency set by default for the Polygons layer. This
shows the underlying layers and gives an idea of the area under the
polygons with respect to the street network.

Identifying stores that do not lie within any polygon

1. In the table of contents select and move the Stores feature layer to the
top to improve visibility.

= £F Layers -
-

=] Service Area
= Facilities

@ Eror

@ Located
?(C Unlocated
= Barriers

g Errar
0 Located

2 Unlocated

[ B

2.

3.

Choose Select by Location from the Selection menu.

Selection Tools Window Help

Select By Attributes...

Create the selection query in the Select by Location to select features
from Stores that are completely within Polygons, as shown below.

27

Lets you select features from one of more layers based on where they are located
in relation ta th features in another layer

1 waant to

| select features from |
the following layer(s)

1 Polygans |
Stares ot
[ Incident - Tou Eifel =

I~ Only show selectable layers in this it
that
| are completely within =l

the features in this layer

(0 features selected)

™| Use selected foatures
™ Apply & bulfer to the features in Polygons
of. [T000000 [Meters =

The 12d features represent the features in Palygans.
The highiighted cyan features are selected because they

are completely within the red features.
gL Boge >,

AR B

Points Lines Polygans

I
Click Apply. This will select all stores that lie within service area
polygons.
Click Close.
You want to select stores that are not within the service area
polygons, which is the inverse of the current selection. To get the

selection of stores that are not within the service area polygons, you
can switch the selection.

Right-click Stores in the Table of Contents, point to Selection and
choose Switch Selection.
tEEm =i

. S Comvert Erntires o Graghics...
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7. The selection now shows the distribution of stores not contained in
any service area polygon. You use this selection to identify the area
to which you will relocate a warehouse. This area appears to be in the
center of the map.

8. Right-click Stores in the Table of Contents, point to Selection and
choose Clear Selected Features.
Ve ll

" a

B e o B

5 B [ Cpen Atirbute Table
Jors and Relates »

1 G Zoom ToLaver

7B yotie e e '

g Symbol Levels

[ = [ —

7 |abelFestres 8 o seectnd Fratam

—_ = oA [ - — |

Relocating the least accessible warehouse

1. Look at the service area polygons of Warehouse #2. There are
no stores that lie within the 3-, 5- or 10-minute service areas of
Warehouse #2. Hence, you will relocate Warehouse #2 to better
service the stores.

2. On the Network Analyst Window, select Warehouse #2 under
Facilities (6).

= |

IService Area

(yWwarshouse #1
(DpWarehouse #2
(@warehouse #3 [}S

3. Use the Select\Move Network Location Tool . to move Warehouse
#2 to the center of the map, as shown in the figure below.

Run the process to compute the Service Area

1. Click the Solve button ﬁ on the Network Analyst toolbar.

The service area polygons appear on the map and on the Network
Analyst Window.

Identifying the service area polygon that each store lies
within

1. In the table of contents, right-click Stores feature layer, point to Joins
and Relates and select Join...
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Choose Join data from another layer based on spatial location
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Join lets you append additional data ta this layer's attibute table so you can,
for example, symbalize the lapers features usin this data

What da you want ta jain te this layer?

[doin data from another layer based on spatial location =]
Join sttrbutes from a (=t

Select Polygons as the layer to join to this layer.

1. Choose the layer to join ta this laver. or load spatial data from digk:

=l @

Incident - Tour Eiffel and

‘warehouses

Select the first radio button labeled “it falls inside” to add the
attributes of polygon to all points that fall inside the polygon.

Each poirt will be given all the attributes of the polugon that:
it falls inside.

If & point falls inside more than one polygon [for example, because
the layer being joined containg overlapping palpgans| the
attributes of the first polygon found will be joined.

€ s clogest to it

A, distance field iz added showing how close the polygon is (in the
unitz of the target laper]. & polpgon that the point Falls inside i
treated a3 being closest to the point [Le. a distance of 0).

Specify the output shapefile to save the result of the join as
StoreswithPoly.shp.

3. The result of the join will be saved inta a new layer.
Specity output shapefils or feature class for ths nisw layer
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About daining Data | Cancel |

Click OK to perform the join.

Right-click the newly added StoreswithPoly feature layer and select
Open Attribute Table. Each row displays the name of the store and
polygon it falls under. You can use this table to generate other useful

categories such as the number of stores within 0-3 minute service
area of warehouses.
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8.

10.
11.

12.

13.
14.

Close the attribute table.

You can optionally export your facilities (including the one you
moved to a new location) as a feature class.

Right-click Facilities (6) on the Network Analyst Window and click
Export Data

In the Export dropdown list, click All features.

Set the coordingate system to be used by choosing the third radio
button labeled “the feature dataset you export the data into”

Type “C:\arcgis\ArcTutor\Network Analyst\Exercise6\
NetworkAnalysis.mdb\AnalysisObjects\New Warehouses” as the
output feature class.

T STE |
Click OK. S e =
Choose No when prompted to add the [ =

O e baatina Sutacal o st the itk ke

feature class to the map. You will not
be using this feature class for the
remaining exercise.

Ddput shapsties or lestune clase:
[sercimitNctracas Arabort et finabysn Dbgc s Mo, Warbaase] E!

(I
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Optionally, you can create an Origin-Destination cost matrix for
deliveries from the new warehouses to each store. The results of this
matrix can be used to identify the stores that will be serviced by each
warehouse within a 10-minute drive time. Also, you would like to
find the total drive time from each warehouse to its stores.

Creating the OD Cost Matrix analysis layer

1. In the table of contents, uncheck Service Area analysis layer to
improve readibility of the map.

2. On the Network Analyst toolbar, click the Network Analyst

dropdown menu and click New OD Cost Matrix.

Metwork Analyst =
ttoeek denyst * ([T | B OF, B | Netwek Onent [Foanier =] 9 R
T HewRoute | Y
ew Gerver dies

hew Closest Faciity

S somm—
i e §
[ oocorn, 7 i | - \
e )
The Network Analyst Window now contains an empty list of Origins,
Destinations, Lines, and Barriers categories.

H

[onc

0]
Destinations (0)
Lines (0)
Barriers (0)

Additionally, the table of contents contains a new OD cost matrix
analysis layer.

Adding origins

You can use the facilities from Service Area Analysis (in the previous
section) as origins. If you have not completed the section on Service Area
Analysis, you can alternately use the Warehouses feature layer.

1. Right-click Origins (0) on the Network Analyst Window and click
Load Locations.

2. Select ServiceArea\Facilities in the Load From dropdown list. (If you
did not complete the previous section on service area analysis, you
can use Warchouses instead. Note that your results will not resemble
the results in this exercise.)

3. Make sure the Selected Features Only check box is unchecked.

4. Click Use Network Location Fields radio button under Location

Position. Using network location fields will allow ArcGIS to use

the located position of Service Area facilities to locate the origins
again. This is much faster than using search tolerance to locate them
again. (If you are loading Warehouses, you will need to click the use
Geometry radio button and set the Search Tolerance to 50 meters.)

LoadFrom: | Service AreatFaciites = =
I~ Eelected Features Grie
SortFied: [ = |
i Lacaion Analysis Propets
Property | Fietd [ Defau Value [
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i~ Lacation Position

1 Use Geomety

Search Lolerance; |50.000000 Meters ¥
& Use Network Location Fields
Froperty [ Field |
Postiong Fostlong
SideOiE dge SideDfEdge
SourcelD SourcelD
SourcellD SourcedlD

5. Click OK.

The Network Analyst Window now shows six origins under the
Origins list and on the map.

Destinations (0]
Lines (2
Barriers (0]

Adding destinations

Next you will add the stores as destinations.

1. Right-click Destinations(0) on the Network Analyst Window and
click Load Locations.

[oo cost Matrix

=l mf

* Origins (6)
Lines ( -
Barrier
*
B paer
T Open Attrbute Table
< Zooen To Laver

Selecton 3



2. Choose Stores in the Load From dropdown list.

Under Location Analysis Properties, for the property Name, select
the field “NOM” from the dropdown list. Since the field name is in
French, ArcGIS Network Analyst was unable to map the field name

automatically.
1%
LosdFiom [ Stes | ﬂ
1= Sederti=f Frsh n
Sot Fiekd | =
Lextabuon Arvlyss: Priguentars
Fikd Deli Vol
Cusbbppeoach Ehar nide of vebacle
e |
(OEUECTID_1
POI
Lo stion Poition
 Use Geomelry

Semch Teleunce [FOD00000  [Matens =]
1 Use Network Location Fiekds
Paopsity Field

4. Click OK.

The Network Analyst Window now lists 21
destinations under the Destinations list.

These destinations are also displayed on the map.

Setting up the parameters for the analysis

Next, you will specify that your OD Cost Matrix will be calculated based
on time (Drivetime).You will set a default cutoff value of 10 minutes and
will ensure that all destinations are found within the specified cut off.
Additionally, you will specify that U-turns are allowed everywhere and
the output Shape type should be a straight line. Since all these trips are
on roads, one-way restrictions must be followed. All invalid locations
(locations that were not located) will be ignored.

1. Click the Analysis Layer Properties Button next to OD Cost
Matrix on the Network Analyst Window.

foD Cost Matrix

@ \Warehouse #1
i\ izrchonica #7
Click the Analysis Settings tab.

Click the Impedance dropdown list and click Drivetime(Minutes).

Input 10 in the Default Cutoff Value dropdown list. This will create
origin-destination paths from each warehouse to all stores that can be
reached within 10 minutes.

Select <All> from the Destinations to Find dropdown list.
Select Everywhere from the Allow U-turns dropdown list.
Select Straight Line from the Output Shape Type dropdown list.

Check Oneway in the Restrictions list.

I I

Check Ignore Invalid Locations

10. Click OK save the parameters.
EETTTTE— £ ]
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Run the process to create the OD Cost Matrix |

1. Click the Solve button FH on the Network Analyst toolbar. i : .
B o
The OD lines appear on the map. The number of lines in this tutorial i
are 24. These may be different for you depending on where you P
relocated Werehouse #2. RoTolom

2. Turn on the Service Area Layer, and display the Lines on top of the 2.
service areas of the warehouses.

The Attributes of Lines represents the origin destination cost matrix
from each warehouse to stores within a 10 minute drive time in
Paris. The OriginID column contains IDs of warehouses. The
DestinationID column contains IDs of stores. The DestinationRank is
a rank assigned to each destination that is served by a store based on
the total drive time. For example, in the table below, for Warehouse
#1, DestinationID 23 has a rank of 1 and DestinationID 24 has a rank
of 2. This is because it takes less time to go from Warehouse #1 to
DestinationID 23. (This may be differerent for you, as your analysis
results are dependent on the source feature class of the origins and
destinations.)

240 | Poiyies £AE COMMERCIALE PASSY FLAZA | 3| | 2|
236 |Polyies | iWarehouss 95 ULALGRINILLE | 4 £ i
43 [Poyine|Viarehouse 95 - AHCADLS 0U LDG | 3
246 |Folyine | Warehouss G - LVSLL 2%

243 [Polyice | uie BG - GALEAE COMMERCIALE PASST FLAZA | 0]
244 Poyiee arehouse B8 - GALEAE U CLARDGE | 3|
342 [Puiee | Warehouse 9 - GALERE SANT DDER | |
341 |Polyie | Warshouse 86 - LES BOUTIJUES DU PALAIS UES CONGRES |

R

SR EEEERE &

fiecood sa a7 {pt] Show 1" Sricied | Rocosds (0wt of 24 Sekecaed Opins +| #

Allocating stores to warehouses The OD cost matrix displays the stores serviced by each warehouse
along with the total drive time for each route. Some stores are within

Based on the OD Cost Matrix, you can now identify the stores that would a 10 minute accessibility zone of more than one warehouse and can

be served by each warehouse. be served by any one of them. The OD cost matrix can also be used

as an input in logistics routing models, that use origin destination

. . . . . trices to allocat ds and ices.
1. Right-click on Lines(24) on the Network Analyst Window and click fatrices fo aflocate go0ds and services

on Open Attribute Table to open the OD cost matrix. 3. Exit ArcMap and do not save any changes to the Exercise6.mxd.




Exercise 7: Creating a Model for Route Analysis

In this Exercise you will create a model for finding the fastest delivery Creating the Model
route connecting 21 stores in Paris.
1. Onthe dard toolbar, click the Show/Hide ArcToolbox Window

Preparing your display Button | &# to show the Ar:CToolbox \Y_jndow.

If you have Exercise7.mxd open in ArcMap, skip steps 2 to 7.

2. Start ArcMap by either double-clicking a shortcut installed on your
desktop or using the programs list in your Start menu.

If the Network Analyst Extension is not enabled, on the Tools
menu, click Extensions and in the Extensions dialog, click Network

Analyst.
3. Click File on the Main menu and click Open. 2. Right-click ArcToolbox in the ArcToolbox window and select New
4. In the Open dialog box, navigate to C:\arcgis\ArcTutor\Network _ Toolbox. W—ﬂ

Analyst\Exercise7. (This is the default install location for this data.) ;;}M

Double-click Exercise7.mxd. | [ 8= e

If the Network Analyst toolbar is not already present, on the Main I .g: i

menu, click View, point to Toolbars, and click Network Analyst. - Sttt Yoo /‘

Network Analyst ¥ ”§| o ‘NEIWUIKDalaSEI e | B2 B8 ]

7. If the Network Analyst Window is not already B : « »

open, click the Network Analyst Window button Name the newly added toolbox “NetworkModel”.

E on the Network Analyst toolbar. 4. Right-click on NetworkModel toolbox, select New and then Model.

.. . . A new model appears in the NetworkModel toolbox and in the map
This is a dockable window which you can dock window

within the ArcMap window or leave undocked. !
In this exercise, the window is docked below the table of contents.

8. In the table of contents, check the check boxes by the Stores layer to
show it on the map.

9. In the table of contents, uncheck the check box by the Metro System
group layer to hide it on the map.

k =
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Creating the Route Layer in the model

Next you will create the route layer within the model. The workflow

for using Network Analyst in a model is the same as the workflow for
using Network Analyst in ArcMap. First, you create a route layer and
set properties. Next, you add the network locations (stops) to be used as
inputs. Last, you solve and display the results.

1. Select the Make Route Layer tool in the Analysis Toolset of the
Network Analyst Tools toolbox and drag it into the model.

[omedd =182
Model Edt View Windew el
o & & mi| & ok alosl= s e
& Network Analyst Tools =
£ & Analysis
g hdd Field to Analysis Lay
g Add Locations
#* Calculate Location Fields

P Directions
g Make Closest Fadility Lay miid Row Nmm
ﬁ Make OD Cost Matrix Lay Layer Anulyst

g Make Service Areaifayer
A Salve
- Nebwork Dataset
iy Turn Feature Class
& & Network Model

s Model
4 Br
2. Double-click the Make Route Layer Tool in the model, to set its
properties.

3. Click the ParisNet as the Input Analysis Network in the dropdown
list.

4. In the Impedance dropdown list, click Drivetime.
Check the Reoder stops to find optimal route checkbox.

In the Preserve ordering of stops dropdown list, click PRESERVE
BOTH

i

Input snsbyss network

| Famshiet =]
By Dot layer name

[oure

impedance attribute

= g

[ Recrder siops b find optimal route {epbonal)
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™ use time windows (apticnsl)
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= 3 Restrictions

F 3 Hicrarchy

= 4 Dulpul options

el

L3 Cancel Fely how Help 3

7. Click OK to continue. The Input analysis network is now added to
the model. The Make Route Layer tool becomes yellow in color and
the output layer becomes green. Click the Full Extent button El to
view the entire model.

® =
Layar

Adding stops in the model
Next you will add the stores as stops by using the Add Locations tool.

1. Select the Add Locations tool in the Analysis toolset of the Network
Analysis toolbox and drag it into the model.
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2. Select the Stores feature layer in the table of contents and drag it into
the model to the left of the Add Locations tool.
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3. Select the Add Connection Tool il and connect Stores to the Add
Locations tool.

4. Using the Add Connection tool & |, connect the output layer called
Route to the Add Locations tool. The Add Locations tool becomes
yellow

in color. Click the AutoLayout button El to arrange the model. Click the
Full Extent button E]i to view the entire model.

Locations

@

Adding the solve function and finding the best route

1. Select the Solve tool in the Analysis toolset in the Network Analyst
toolbox and drag it into the model.

Locations

Network
Analyst

Using the Add Connection tool _l.—_"l, connect the output layer called
Network Analyst Layer to the Solve tool. The Solve tool becomes
yellow in color and the output layer becomes green. Click the
AutoLayout button ®=| to arrange the model. Also click the Full
Extent button EI to view the entire model.

Using the Select tool M right-click on the output layer of the Solve
tool (Network Analyst Layer (2) ) and click Add To Display. This
will add the final ou ’

. Open..,
= Model Parameter

Ll
Intermediate k

Create Label
View Messages. .

S cut

Bacopy

HDelete
Rename...

Click on the Save button El to save the model.

From the Model menu, choose Run Entire Model to perform the

analysis.
Model Edit View Window Help
Run

m i
Validate Entire Model

Save

Close the model to inspect the results. Click Yes, when prompted to
save the model.

A new Route layer is added to the map, the Network Analysis
window has all the stops and the resultant route. The route is also
displayed on the map.
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8.

Right-click the Model in the NetworkModel toolbox and select
Delete. Click Yes to verify the deletion.

=+ Network Model L]
. Yepem -1
4 Open...

Favortes |1 Edt

—— B Copy
Route | |

Stops ( Rename
- Routes ...

Exit ArcMap and do not save any changes to the Exercise7.mxd.
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