Childrens

GIS lll: GIS Analysis
Module 2a: Introduction to Network Analyst

*** Files needed for exercise: nc_cty.shp; target_stores_infousa.dbf; streets.sdc (provided by street map
usa); NC_tracts_2000sf1.shp

Goals: To learn how to use the Network analyst tools to perform network based analyses. Specifically, to
use the Network Analyst Extension to add network locations, set your analysis properties and perform a
basic service area analysis.

Skills: After completing this exercise, you should have a basic familiarity with Network Analyst Tools and
have experience performing a service area analyses.

Service Area Problem: We are interested in finding out the percentage of North Carolina’s population
that is within a 30 minute drive time from any Target store. To do this we will create service area
polygons representing a 30 minute drive time through a nationwide network dataset (StreetMap USA)
to a Target retail store. We will use Target locations for the state of North Carolina from the InfoUSA
dataset.

Prepare your node data:
1. Open ArcMap
2. Right click on your data frame and set your coordinate system to NC’s standard projected
coordinate system: NAD_1983 StatePlane_North _Carolina_FIPA 3200 Feet.

Note: All training state systems are listed in the Coordinate System standards.txt file located in the data
folder.

Data Frame Properties e |
Feature Cache | Annotation Gioups | Extent Indicators | Frame | Size and Position |
Geneial I Data Frame Coordinate System Iumination I Girids

Current coordinate system:

NAD_l983_5tatePIane_North_Carollna_FIPS_SZUU_Feet;I Clear |
Praojection: Lambert_Canformal_Conic

False_Easting: 2000000.002617

False_Morthing: 0.000000

Central_Meridian: -79.000000

Standard_Parallel_1: 34.333333

Standard_Parallel_Z: 36.166667

Latitude_OF_Origin: 33.750000
Lineat Unit: Fook_LIS

GCS_Norkh_american_1983

Datum: D_Morth_Ametican_1983 -
< | » Transformations. . |

Select a coordinate system:

MAD 1953 StatePlane Mew Yark East FIPS 3101;' Madify. .. |

MAD 1953 StatePlane New York Long Isl FIPS 3

MAD 1953 StatePlane New York West FIPS 3107 Irport |
MAD tePlane North Carolina F1I 0]
MAD 1983 StatePlane North Dakota M FIPS 330 m

Iew -

MAD 1983 StatePlane North Dakota 5 FIPS 3300
MAD 1983 StatePlane Ohio Morth FIPS 3401 (L2

MAD 1953 StatePlane Ohio South FIPS 3402 (US—I Add Ta Favarites |

MAD 1983 StatePlane Okahoma Morth FIPS 350

MAD 19583 StatePlane Okahoma South FIPS 350 P e B |
MAD 1953 StatePlane Oregon Morth FIPS 3601 -

Kl | i

ak I Cancel | Apply
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3. Add NC County nc_cty.shp. This county shapefile will provide some useful geographical context

for your analysis

4. Add the InfoUSA table target _stores_infousa.dbf. These data represent a selection made from

the complete dataset ("FranchDesc" = 'TARGET').
5. Right click on your table and select Display x|y data - do not click OK yet!

Display XY Dat cd |

A table containing ¥ and ¥ coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table:

&

target _stores_infousa j

—Specify the fields for the ¥, ¥ and Z coordinates:

% Figld: |L0ng j
¥ Field: |Lat j
Z Field: |<N0ne> j
—Coordinate System of Input Coordinates
Description:
Projected Coordinate System: ;I

Mame: MNAD_1983_StatePlane_RMorth_Carolina_FIPS_3:

Geographic Coordinate System:
Mame: GCS_Morth_american_1983

i | ;I_I
[~ show Details Edit... |

[V ‘warn me if the resulting layer will have restricted Functionality

[8]4 | Cancel |

6. Note that the raw data from the InfoUSA data is geographically defined using latitude and
longitude coordinates (decimal degrees). You will need to let the software know to use a

Geographic Coordinate System, NAD 1983, for proper georeferencing when displaying x|y data.

7. Click edit > predefined > Geographic > North America > NAD1983.

Right Click on your ‘event’ class and export to a new shapefile.

9. Using the same coordinate system as the layer’s source data, name the shapefile:
Target_stores_nc.shp.

%

Expork: IAII features j

Use the same coordinate system as:
% this layet's source data
" the data Frame

" the feature dataset you export the data into
{only applies if wou export to a feature datasek in a geodatabase)
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Network Analysis:
1. Turn on NA extension - Customize > Extensions.

|
{Copyrghi 1958 2070 ESH Inc. A1 Faghts Heserved

A Evtension:. Chize. I

2. Activate your NA toolbar - Customize > Toolbars > Network Analyst.

Customize | windows  Help

_| Toolbars 3 |

] Extensions...

Add-In Manager. ..

Customize Mode. .

Style Manager. ..

ArcMap Oplions. ..

Looks like this:

MNetwork Analyst

35 W, ) Mok | =EE]

3. Add your StreetmapUSA network dataset streets. Choose yes to add all feature classes that
participate in the network dataset.
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Add Data =
Look in: Iﬁstreets j & L3 | EE - | £ | By @
[ Type l
i SO0 Metwark Dataset
ﬁstreets.sdc SDiC Feature Dataset
7 Streets.byr Layer
Show of bype: IDatasets and Layers j Cancel |

Note: This is a nationwide dataset included on your ESRI ArcGIS Data disks; be forewarned it is large. The
sdc format is un-editable, but it means you will not need to create your own network dataset. You

should see a detailed road network begin to fill in. You can turn off these by un-checking them in the
TOC to speed things up a bit.
4. If your network analyst window is not visible make it visible by left clicking on & in the
toolbar.

5. Inthe Network Analyst toolbar, click Network Analyst > New Service Area.

Network Analyst

Mekwork Analyst ~

Mew Route

| Mew Service Area |

Mew Closest Facility
Mew 0D Cosk Matrix
Mew vehicle Routing Problem

Mew Location-Allocation

Options...

6. Adjust your service area properties and analysis settings. Left click on the Service Area
Properties icon in the Network Analyst window (in the upper right hand side).
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Network Analyst
Facilities {0)

Polygons (D)
Lines {0)
= Point Barriers (0)
Restriction {0}
Added Cost {0)
= Line Barriers {0)
Restriction {0}
Scaled Cost (D)
= Polygon Barriers {(0)
Restriction {0}
Scaled Cost (D)

lat .

{ ArcToolbox l Table O Contents

iEﬁ'Netwurk Analyst

7. Under the General tab, name this service area layer: Target 30 min drive time.

T 2%
Urebemsion | Acoumiwon | AsbusPwsmees | Hewoklscsio |
I B R e B
Loy Name: [ ool 0w v U 7 vable
e =

|

Ows: |

P

s b ot ol el
1 Do shoms ey wher, socmest:

kb [ 7] e @
Inbeyend. |<hane: -] (macarm scde) -&E
[ o | |

8. Under the Accumulation tab check Time, this will set your impedance measurement or cost for
moving through the network based on time.

fLorer Properties 1%
Gewd | Lwen | Sowce | AndinSeins | PobgonGenesstion |
Linn Ginneration Arcumision | AmdutePamwies | Histwoek Locatons
“ Acturmlston Attriates
M L
H e Mrutes
O erath s

I |
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9. Take a look at your Attribute Parameters tab. You can see that the time attribute is informed by
speed limit parameters for your network.

Layer Properties 2lx
Generdl | Laves | Sowee | AnabsisSetings | PobgonGemeraion |
Line Generation | Accumulation Atrbute Parameters | Network Locations

Specify the parameter values for the network attributes.
Attribute [ Parameter [ ¥alue [
Time: 10MPH 10
Time: 15MPH 15
Time 20MPH 20
Time 25MPH 25
Time: 30MPH 30
Time: 35MPH 35
Time SOMPH S0
Time BSMPH 65
Time: OtherRoads 5
Reset
ok | ceneel | Apoy |

10. Under the Analysis Settings tab you should see that your impedance or cost will be measured in
time (minutes). Set your default break as 30 minutes. Set your direction as Towards Facility. Go
with defaults for the remaining options on this tab.

Layer Properties alx
Line Generalion | Aceumudation Atrbute Parameters | Netwark Locations |
Gereral | Layers | Source Analysis Settings Polygon Generation

iettings [~Restrictions

Impedance: [Time (Minutes) = Onetiay
TurnRestriction

Default Breaks: 30

Direction:

" Away From Farility
& Towards Facilty

U-Turns ak Junctions: Allowed B

¥ Ignare Invalid Locations

0K | cencel | ok |

11. Under the Polygon Generation tab, keep all the defaults with the exception of Multiple
Facilities Options. Select Merge by break value.
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Layer Properties 2%
LineGeneration | Accumulstion | Arbute Parameters | Network Locations |
General | Layers | Source I Analysis Settings Polpgan Generation

[¥ Generate Polygons

Polygon Type | | Multiple Facilities Options
& Generaized 1 Overlapping <xX=>
 Detaled Create palygens far each Faclty. These

polygons may overlap,
[¥ Trim Polygons

" Mot Overlapping
100 Allocate polygens ta the clasest Facility. --
‘o
lm IMerge by break valus
Jain polygons of multiple facilities having the -
same break values.
Excluded Sources ————— [~ Overlap Type
* Rings =
Do not incude the area of the smaller breaks. &
Create the polygons going between
consecutive breaks.
1 Disks =

Create the polygons going From the Facility to ‘
the break,

oK I Cancel | Apply |

12. Under the Network Locations tab we will set the tolerance for loading or locating the Target

store locations on the network dataset. Set the Search tolerance for finding the Target stores
on the network to 500 meters.

iovet pempmitin 21
Gewd | L | Soues | AvskesGelne | PobonGessies |
UneGorersion | Acoumision | Anskuie Pameters Mt L ations

ur 0ach; oot ..,
am Jerghasghisegnses =]

Saarch Tolas wnce: =0 [ =l
S o ™
PR, 0o Kk Source LN = B

il
e 4

I Exuele restricted pertions of the retwerl.

S s

13. Click Apply then Ok.
14. Right click on Facilities in the Network Analyst window and select Load locations.
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[Target 30 min drive tme =l @
Polygons (D)
Lines (0}

[ Point Barriers (0}
Restriction (0}
Added Cost (0)

= Line Barriers {0}
Restriction (0}

Scaled Cost (D)

= Polygon Barriers (0)
Restriction (0}
Scaled Cost (D)

| Bl AvcToolbos | E] Tabls OF Contents | £

15. Make sure that your shapefile target_stores_nc.shp is the data to be loaded and select Address
as your sort field. You can sort by any of the attributes in the table but it is a good idea to use a

unique identifier. The Search Tolerance you input in the Network Locations tab should be
reflected here.

)

LoodFrome [ varget stores e =] Q
¥ Only shew point bayers.
-

Sort Flekd: [Address

Lexation Anahysis Progerties.

Progerty. Field
Hane Address

ERher de of vehicks
Bir_Lorugh ]

Defmuk Value

Advanced... I o Cancel I
16. Click OK. You should see 39 facilities located in your Network Analyst window.
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[rarget 3umin drive time: E=(E

B
@) 1000 SHOPPES AT MIDWAY DR
@ 1090 HAHES MALL BLYD
@ 1040 TIMEER CRE
@ 1050 MALL LOOP RD:
@ 1090 5 MATN 5T
@ 115 RIVER HILLS RD
@ 12000 RETALL DR
@ 1204 SUNELIRST DR
@ 1212 BRIDFORD PIWY
@) 1395 WESTERN BLVD # D
@ 1475 UNIVERSITY DR,
@ 15 MCKENNA RD
@ 1625 HIGHWOODS BLYD
@ 1500 MATTHEWS TOWHSHIP PKWY
@ 1910 CATAWEA YALLEY BLYD SE
@ 157 5 HEW HOFE RD
@ 2056 SKIBO RD
@ 2700 TIMBER DR
@ 2701 LAWNDALE DR
@ 2901 W HIGHWAY 74
@ 3040 EVANS ST # 115
@ 3401 RALEIGH ROAD PIOWY W # 14
@ 3410 DR M LKING JR BLVD
@ #191 THE CIRCLE AT NORTH HILLS
@ 4700 GREEM RD
@ 4711 NEW CENTRE DR,
@ 4641 GROVE BARTON RD:
@ 5420 UNIVERSITY PIOWY
@ 6350 WEDDINGTON RD
@ 731 SUTTERS CREEK BLVD
@ 7EE0REARD
@ 6120 UNIVERSITY CITY BLYD
@ 5210 RENATSSANCE PKWY
@ 5330 ALBEMARLE RD
@ 900 METROPOLITAN AYE # 2
@ 9531 SOUTH BLYD
@ 9801 SAMFLRR.RD
@ 9541 NORTHLAKE CENTRE PKurY
@ 9570 REARD
Polygons (0}
Lines (0)

Point Barriers (0)
Line Barriers (0) -

Solve the 30 min drive time service area problem:

Remember we want to create a network based area that represents a 30 minute drive time to any
Target store within NC.

1. Right click on the solve icon ﬁ this may take a bit of time - remember we are using a very
large network dataset.
2. While you wait take a look around. Take a look at the lower left hand side of your screen. If you
Bl&u 4]
see this: Zemputigsericzarea | jt’s 3 good sign. Some indication of progress on the lower right hand

side of your screen is also a good thing: ~Hl 2% . When the solving is complete you should
see something that looks like this:
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= =" Layers

El L3 Service Areai{300DECO6-1608-441 C-067F-A4578FEDDFECH

El [ Farilities
@ Error
@ Located
2@ Unlocated
Paint Barriers
O Lines
Line Barriers
Palygons
0
= Palygon Barriers
Restriction
Scaled Cost

0MHHE

F B maAche State Canarity RildinniPhace 7 G195 aoeveillanee! Trai

3. Inyour table of contents you will see the results of your analysis. Export the polygons for your
analysis to a new shapefile by right clicking on them and choosing Export Data. This time use
the projection system of the data frame. Name the file 30min2target.shp.

Export: IAH features j

Use the same coordinate syskem as:
" this layer's source data
¥ the data frame

17 the feature dataset you export the data into
{only applies if vou export to & Feature datasel in & geodatabase)

COutput Feature class:

4. Add the North Carolina Census tracts NC_tracts 2000sf1.shp

5. Click Selection > Select by Location. Spatially select all census tracts that have their centroid
(center of gravity) in the 30 minute drive time polygon. We will make an assumption that all
tracts with their centroid within the 30 minute drive time polygon have populations that are
within the 30 minute window to a Target store. Click Apply.

I select By Location 2=

" Select Features from one or more barget layers based on their location in
relation ko the Features in the source layer,

Selection method:
Iselect Features From j
Target layer(s):
MC_tracts_2000sf1
O 30minztarger
b Target 30 min drive time
[ target_stores_nc
[0 50 Edge Source
[0 sDC Edge Source 2
[0 s0C Edge Source 3
[] 5O Edge Source 4
O nc_cty

I Oy show selectable lavers in this list

Source layer;

I“C‘)' 30minZtarger LI

I™ Use selected Features (0 features selected)

« Spatial selection method:

| ™ apply a search distance
| 200000000000 Feet =l

Help | OK I Apply I Close
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6. Right click on the POP2000 attribute field and select statistics. Take a look at the sum of the
tract values for your selection. There are 5,036,615 people within a 30 minute drive time of a

Target.

5 e | w | ey o e o) | - o sy

3 [27ancnnncnn | cacol  279n | Angal Al cal Al 2 | T ancl o

EQE 5election Statisticsof NC_tracts 200081 2}

(E !

| |

é:—é Frequency Distribution o

e Statiztics: 250 o

3 [z |Court 930 r

—=  |Minimurm: O 200 E

2 E {Mawimum 31791 150 -

15 |sum 5103939 ]

7 [z [Mean: 5155493333 100

3 |z |Standard Deviation: 2769, 207298 50 1

E ]

E 0 . ; ; ; L

e i 7974 15048 23922 1

1z 3987 11961 19935 27909 ]

1z - B 3

1| FFTETOSUSOT | BITZT  —oT3] TF ] TS TTT 7 02T =T 217 —]

7. Now Clear selection and take a look at the sum of the tract values for all of NC. The total North
Carolina population in 2000 was 8,049,313.

wu o oo | oo oo | cuw | ) o) o o oo PRI
00 [37185000500 | 01| 74| 904 12 TE | 1] 33| &1 ar| 3T
00 |27anconnenn | cical _awan | aneal aal o | 4 2l ezl Pl By
Sl Statistics of NC_tracts_2000sf1 21 X ko
or |2 I
e EiE
%—f Frequency Distribution %
e Statiztics: 400 B
o[z feeunt 1563 | 76t
—z NI 300 e
DO M aimur: 31751 past
00 1= |Sum: 2049313 200 P20
00 |2 |Mean: 5149312348 3EL
oo |z |Standard Deviation: 2613 226186 100 Er
e =
oz 0 e et
FRE o 7500 15000 22500 30000 Vo
E 3750 11250 18750 26250 boat
— | k- —
o[z Kl I bET1
A0 | FETEITSOEOT BITI| ST T =] T 07 J0L] Rl 5 145

Solution: It looks like ~ 63% of NC’s population is within a 30 minute drive time to a Target.
Discussion:

1. Do you buy this?

What are some likely assumptions/caveats to this type of analysis?

3. Do you think Target used location based intelligence when locating its stores across the
state?

4. How could you use a similar service area analysis in your work? What would you do
differently?

N
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If time permits...

We can try an alternative method for inclusion in the 30 minute drive time. In this method tract
centroids are weighted by underlying block group population counts-shifting centers to heavier
populated areas. | have checked and the end result is not too different:

5,194,434 people within 30 minute drive time
8,049,313 total 2000 pop
~64 % of NC’s population is within a 30 minute drive time to a Target



