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*** Files needed for Part 1 of this exercise: Twin_Cities_Tracts_2012_acs.shp, Twin_Cities_PWC_Tracts_acs.shp,

Twin_Cities_ FQHCs_30mile.shp, and Streets (network dataset provided by StreetMap USA)

Part 1 Goals: The goal of this exercise is to compare the results proximity based analyses that evaluate geographic
access to Federally Qualified Health Care Centers (FQHC) in the Twin Cities Area of MN. First you will calculate a
half mile Euclidean distance from each FQHC using the buffer tool, next you will calculate half mile Network based
distance service area for each FQHC. With this measures you will estimate geographic access to each US Census

Tract level population aggregated to the geometric centroid AND its population weighted centroid.

Part 1 Skills: After completing this exercise, you should have a basic familiarity with both Euclidean and Network

based proximity analyses and have an understanding of the implications of population aggregation.

Part 1 Problem: You are interested in finding the percentage of the Twin City’s population below the poverty level
within a half mile distance to any FQHC. To do this, you will create both a as the crow flies buffer, and a service

area polygon representing a half mile drive distance through a network dataset (StreetMap USA) to any FQHC.

Add the data for you area of interest:

1. Open anew blank map in ArcMap.

2. Add the Twin Cities Tract shapefile: Twin_Cities_Tracts_2012_acs.shp. This shapefile represents the US
Census Tract Boundaries for the study area joined to a set of social and demographic variables from the
2012 ACS. It will provide some useful geographical context for your analysis.

3. Next add the Twin_Cities_ PWC_Tracts_acs.shp. This shapefile represents the population weighted
centroids US Census Tract Boundaries joined to a set of social and demographic variables from the 2012
ACS.

4. Finally add FQHCs for the Twin Cities: Twin_Cities_ FQHCs_30mile.shp. These data represent FQHCs within
the Twin City Tracts and up to 30 miles beyond. You should note that 56 FQHCs in this shapefile.

5. All of the datasets you have added have been projected to the MN state standard projected coordinate
system in any proximity based analysis your data must be projected correctly, confirm the projection of
your datasets by examining their properties.

6. Make sure you points are on top of your polygons and symbolize your data so they are distinguishable.
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Perform a Buffer Analysis
1. Activate the Buffer tool- you can find this tool using the Search window, or under the Geoprocessing tab,
or under the Proximity Analysis Toolset in ArcToolBox

2. Parameters for the tool:
a. Yourinput features will be: Twin_Cities_FQHCs_30mile.shp
b. Save you output feature class as: Twin_Cities_ FQHCs_halfmile_buffer.shp
c. Your buffer distance value will be a linear unit of 0.5 miles — this is an approximation of the

distance that can be covered walking for 10 mins at a rate of 3 miles per hour.

d. You will choose ALL for the dissolve type- do you know why?

e. Stick with the defaults for the rest of the buffer options.
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., Buffer '-T pal._ 8. -n e - o B
st o “ | Dissolve Type (optional) 8
iTwm_Cltles_FQHCs_SUmlle _:l @

Output Feature Class Specifies the dissolve to be performed to
— - — remove buffer overlap.
C:\Users\Cehi_riceDesktop\Proximity_data\TwinCities_FQHC_halfmile_buffer.shp @
Distance [value or field] « NONE—An individual buffer for
©) Linear unit each feature is maintained,
0.5 regardless of overlap. This is the
© Field default.
+ ALL—AIl buffers are dissolved
z together into a single feature,

Side Type (optional) removing any overlap.

P ¥ « LIST—Any buffers sharing
End Type (optional) attribute values in the listed fields
ROUND = (carried over from the input
Method {optional) 1 features) are dissolved.

PLANAR -

Dissolve Type (optional)

m -

Dissolve Field(s) (optional)

[Fl FD -

Fmb E

7] Name ":

[] Migrant o

[] CommHealth

[7] School

[ PubHouse

[T HerH

7] Address > L.

< | [ | »

[ OK ] I Cancel I IEnwanmems‘.. I [ << Hide Help. ] [ Tool Help:

3. Take alook at your results.

©

Perform a Service Area analysis to calculate the a 1//2 mile network based distance to each of the FQHCs

1. Activate the Network Analyst Extension by right clicking on Customize>Extenstions and checking the

Network Analyst box.
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W-

_ml
Extensions

Select the extensions you want to use.

1 3D Analyst

i+[] ACSMapping Extension
-0 ArcScan

[0 Geostatistical Analyst
Metworkc Anahyst

-0 Publisher

[0 Schematics

] Spatial Analyst

i.[] Tracking Analyst

Customize = Windows Help

Toolbars k[

Extensions...

Description:
Network Analyst 103 Add-In Manager... 5,
Copyright ©1339-2014 Est Inc. All Rights Reserved ]

Customize Mode...

Provides a complete set of tools to creste, maintain, and peform
analysis on network datasets

Style Manager... L
Close ArcMap Options...

2. Activate your Network Analyst toolbar. Go to Customize > Toolbars > Network Analyst. Note that you
need to make sure that you have activated the extension prior to adding the toolbar - the software will
allow you to add the toolbar to a project even if the Network Analyst extension is not activated (it will
not work though).

The toolbar looks like this:

Metwork Analyst - Eh | =y A Metwork Dataset:

4. Add your Streetmap USA network dataset streets. It is located in the streets folder. Choose Yes to add all
feature classes that participate in the network dataset. Note: This is a nationwide dataset included with
Esri ArcGIS software 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.

Add Data [ = |

Look in: [ﬁsﬁeem ‘]%@'ﬁ|§_§§'|ﬁ‘&‘g&

[~ streets.sdc
otreete [y

Show of type: | patasets and Layers v] [ Cancel ]
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You should see a detailed road network begin to fill in. You can turn these off by un-checking them in the

TOC to speed things up a bit.

5. If your network analyst window is not visible, make it visible by left clicking on Ce in the toolbar.

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

Metwork Analyst
Metwork Analyst = T

Mew Route

| Mew Service Area |

Mew Closest Facility

Mew D Cost Matrix

Mew Yehicle Routing Problem
Mew Location-Allacation

Cptions. ..

7. To adjust your service area properties and analysis settings, click on the Service Area Properties icon in

the Network Analyst window (on the upper right-hand side).

Network Analyst

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

I@ ApcToolbos: l Tahle OF Contents lEE

8. Under the General tab, name this service area layer: 1/2 mile Twin City FQHC service area Click Apply
rather than OK.
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Layer Properties

i

Aftribute Parameters

| Network Locations

Line Generation | Accumulation |

Genersl | layes |  Souce | Analysis Setiings

| Polygon Generation

Layer Name:

Description:

Credits:

Scale Range
You can spedify the range of scales at which this layer will be shown:
(@) Show layer at all scales
) Don't show layer when zoomed:

Outbeyond: |<None: {minimum scale)

Inbeyond: |<None> (maximum scale)

[¥] visible

[ ok

| [ cancel | [

Apply

)

v Preperte

Gl | Lipws | Soaie | A Sl SOt itts Pamselen | e Lot

Aogimiance. A

Lyl
Miruie

9. Under the Accumulation tab, check Length. This will length of moving through the network for your

analysis. Click Apply rather than OK.

10. Under the Analysis Settings tab you should see that your impedance or cost will be measured in length

(miles). Set your default break as .5 miles. Set your direction as Towards Facility. In this analysis you will

Not Use Hierarchy so make sure it is unchecked and go with defaults for the remaining options on this

tab. Click Apply rather than OK. (NOTE: Hierarchical analysis is a heuristic method for solving drive time

by favoring travel on larger roads (e.g. highways) over small roads (e.g. local streets). Network Analyst can

compute service areas more quickly when using a hierarchical analysis, but it is less exhaustive than a

non-hierarchical analysis. The About network analysis with hierarchy help page has more information.)
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11.

12.

Layer Properties - %
| Line Generation I Accumulation I Attribute Parameters MNetwork Locations
| General I Layers I Source | Analysis Settings Polygon Generation
Settings Restrictions
Impedance: Length (Miles) - [V]oneway
IETurnReshicﬁon
< efault Breaks: 0.5
S ~—
|:| Use Time:
Tirng of Dy 3 AM
(@) Day of Week: Today
Specific Date: 4222017
Direction:
() Away From Facility
@ Towards Fadili
U-Turns at Junctions: Allowed x
<: [Tuse Hierarchz >
[¥] 1gnore Invalid Locations
About the service area analysis layer
ok | [ Canced | [ septy |

Under the Polygon Generation tab, keep all the defaults with the exception of Polygon Type — select

Detailed and Multiple Facilities Options. Select Merge by break value and click Apply rather than OK.

“Layer Propier . B
Geowal | Layms | Sewce | Anayss Setings Pobygen Genemtion
 Generste Polygons
Polygen Tye Ml Faxsites Optans
Generalzed Civerlsppng -
Create polygons for each fackty. These
S e——————
T = Polygons: ook e
100 Alncasr palygans to the cosest faclity. --
< I ) W Menge by beeic vakae
et o e it vy e g
same beeak vaboes.
Overlan Tywe

Enchuded Sourves

£
Create the pulygons gong hom e ladily b2

the break.

bt the serace ares anahisg laver

ok || cancel ||  Aoply

Under the Network Locations tab, set the tolerance for locating the FQHCs onto the network dataset. Set

the Search Tolerance for finding the FQHCs on the network to 50 meters (i.e. locations up to 50 meters

from a road will be located on the network).
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T
Layer Properties . -8 ﬁ
| General I Layers I Source I Analysis Settings I Polygon Generstion
| Line Generation I Accumulation | Attribute Parameters | Metwork Locations
Network Location Field Mapping
Location Type: [Fauliﬁes ']
Property Default Value Candidate Fields al Load...
Mame Mame; Address;Label;Location;F... ‘E ‘
SourcelD <None > SourcelD;5ID; Source | N
SourceQID -1 SourceQID;SOID
PosAlong 1] PosAlong;PA;Pos
SideOfEdge Left Side SideOfEdge;SOE i
Finding Network Locations
Toee—
Search Tolerance: 50 [Mehers ‘;D
Snap To: Mame Shape  Middle End
(@ Closest SDC Edge Source [+ - ™
() First
[T Exdude restricted portions of the network:
About network locations
ok [t ) (o]

Note: You may need to adjust this since how well the locations load depends on the condition of the

network dataset and the quality of your geocoded data. Stick with the defaults for the rest of the

settings. Click Apply, then OK.

13. Right click on Facilities in the Network Analyst window and select Load Locations.

The CVS pharmacies are the Facilities that you will be creating service areas for.

Metwork Analyst o x
1/2 mile Twin City FQHC 5 -
Facilities (0}
Polygons (0)
Lines (0)
= Point Barriers (0}
Restriction (0)
Added Cost (0)
= Line Barriers (()
Restriction (0}
Scaled Cost (0)
= Polygon Barriers (0)
Restriction (0)
Scaled Cost (0}

14. Make sure that your shapefile Twin_Cities_ FQHCs_30mile.shp is the data to be loaded and select ID 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
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identifier. For the Name Property select NAME field; this will identify each facility by its name. The Search

Tolerance you input in the Network Locations tab should be reflected here.

- Py

Load Locations

LoadFrom: [ Twin_Cities FQHCs_30mile |

[¥] only show paint layers
Only load selected rows

Sort Fieid: B -

Location Analysis Properties

| Property Field Default value

Name Mame

CurbApproach
Attr_Length
Attr_Time

Either side of vehide
0
0

Breaks_Length
Breaks_Time

Location Position

(@) Use Geometry

Search Tolerance: 50 [Meters

(7 Use Network Location Fields

Property Field
SourcelD
Source0ID

PosAlong
CidaniEdnn

About load locations

[ »

15. Click OK. You should see 56 facilities located in your Network Analyst window. All of your FQHCs have
been loaded and located on the network dataset indicated by a green colored circle (yours will likely be a

different color).

Network Analyst R x
1/2 mile Twin City FQHC Service Area -
B Facilities (56) B

@ INDIAN HEALTH BOARD OF MINNEAPOL| |

@ OurSaviour's Shelter - Homeless Shelter

@ Hennepin County Public Health Clinic

@ West Side Community Health Services - G

@ SHERIDAN CLINIC =

@ OPEN CITIES HEALTH CENTER, INC.

@ West Side Community Health Services - 4|

@ PeopleBe#39;s Center Dental Clinic

@ United Family Medicine - Lowertown

@ West Side Community Health Services - €

@ PLYMOUTH CHRISTIAN YOUTH CENTER

@ Wellstone Clinic

@ West Side Community Health Services - F

@ FREMONT CLINIC

@ Cedsr Riverside Clinic

@ People Serving People

@ West Side Community Health Services - Jc

@ COMMUNITY-UNIVERSITY HEALTH CARE

@ West Side Community Health Services - E

@ United Family Medicine

@ Universal Medical Services, Inc. dba AXIS [

@ United Family Medicine at Sibley Plaza

@ Catholic Charities, Adult Opportunity Cen

@ NORTH HIGH SCHOOL MINI-HEALTH

@ DBA NORTHPOINT HEALTH AND WELLN ~
< | m »

If any of your locations were not located or have errors you will see a red circle, or a circle with a question

mark in your TOC.
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Facilitiez
@ Error
@ Located
2?0 Unlocated

Solving the Service Area Problem
1. You have set up your analysis and loaded the facilities - now you can solve. Remember, you want to

create a network-based area that represents a % mile drive time to any FQHC for your area of interest.

Click on the Solve icon ﬁ to run the analysis. This may take a bit of time (remember that this is 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 see this:
B=u 4]

fomputing service area  j's 3 good sign. Some indication of progress on the lower right-hand side of your

25%

screen is also a good thing: . Now is also a good time to stretch out, and ask any questions

you may have.

3.  When the solving is complete you should see something that looks like this:

= 1/2 mile Twin City FQHC Service Area
=0 Facilities

@ Error

@ Located

2@ Unlocated

=M Point Barriers

9 Error

gRestriction

) Added Cost

= Lines

| ines

=M Line Barriers
= Restriction

Folygon Barriers

: =) Restriction
‘*\‘ [LT)Scaled Cost

4. Invyour table of contents you will see the results of your analysis. Export the polygon for your analysis to a
new shapefile by right clicking on the layer in your TOC and choosing Export Data. Use the same

coordinate system as the data frame. Name the file TC_FQHC _halfmileSA.shp.
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Export Data 2

Export: | aAll features -

|se the same coordinate system as:
() this layer's source data
(@ the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Qutput feature dass:

Add TC_FQHC_halfmileSA.shp to your data frame when prompted and aadjust the transparency of the
service area so you can see all of the data beneath. Now that you have calculated both a Euclidean and
Network based measure of Geographic accessibility to the FQHCs take a closer look at areas created by

each method.

Determine the target population within both your buffer and service area polygons.

1.
2.

First evaluate population with % geographic accessibility using your Euclidean buffers:

Click Selection > Select by Location. Spatially select all Twin_Cities_ PWC_Tracts_2012_acs.shp (target
layer) that intersect Twin_Cities FQHCs_halfmile_buffer.shp (source layer). You will assume that all of the
population weighted centroids within the % mile buffer have populations that are within the % distance to

a FQHC. Click Apply, then OK.

25



Select By Location &

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:
[select features from A ]

Target layer{s):

(e) 1/2 mile Twin City FQHC Service Area
Twin_Cities_PWC_Tracts_2012_acs
[0 Twin_Cities_FQHCs_30mile
O TwinCities_FQHC_halfmile_buffer
[0 sDC Edge Source
[ sDC Edge Source 2
[ sDC Edge Source 3
[0 sDC Edge Source 4
[ Twin_Cities_Tracts_2012_acs

[~ only show selectable layers in this list

Source layer:
[ TwinCities_FQHC_halfrile_buffer |
Use selected features (0 features selected)

Spatial selection method for target layer feature(s):

intersect the source layer feature -

[ apply a search distance
3000.000000 Meters

About select by location [ aK ] [ Apply ] [ Close ]

W-
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®

Open the table for Twin_Cities PWC _Tracts_2012_acs.shp; you should see that 74 of the 228 tracts have

been selected. Right click on the TotBelow (Total population below poverty) attribute field and select

Statistics for these selected block groups. Take a look at the sum of the block group values for your

selection. The 2012 ACS estimates 68,484 people below the poverty level in the study within a % mile

Euclidean distance to any FQHC.

r —
Selection Statistics of Twin_Cities PWC_Tracts_2012_acs

Field

ey

Statistics

Frequency Distribution

Court: 74
Minimum: 55

i Medmum: 3006 =
Sum:  GB4B4

Mean: 925459453 10
Standard Deviation: 583 374368
Nuls: O 5

55 634 1213 1782 2371 2950

Now Clear Selection and take a look at the sum of the tract TotBelow values for all of the study area. The

total estimate for this population is 157,145
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r I
Statistics of Twin_Cities PWC_Tracts_2012 acs =

Field
TotBelow -

Frequency Distribution
Statistics:

Count: 228
Minimum: 13
Maxdmum: 3462

Sum: 157145
Mean: 689232456

Standard Deviation: 581.38722
Nulls L]

Rty
13 556 1099 1642 2185 2728 3271

Solution

It looks like ~43% of population below poverty level for our study area are within a % mile Euclidean distance

from any FQHC.
1. Now evaluate population with % mile geographic accessibility using the Network based service area
2. Click Selection > Select by Location. Spatially select all Twin_Cities_ PWC _Tracts_2012_acs.shp (target

layer) that intersect TC_FQHC_halfmileSA.shp (source layer). You will assume that all of the
population weighted centroids within the % mile service area have populations that are within the %

distance to a FQHC. Click Apply, then OK.

Select By Location — - | S|

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:
[select features from -

Target layer(s):

[0 TC_FQHC_halfmilesA

‘e » 12 mile Twin City FQHC Service Area
Twin_Cities_PWC_Tracts_2012_acs
[0 Twin_Cities_FQHCs_30mile
[0 TwinCities_FQHC _halfmile_buffer
[ sDC Edge Source
[ sDC Edge Source 2
[ sDC Edge Source 3
[ sDC Edge Source 4
[ Twin_Cities_Tracts_2012_acs

[ only show selectable layers in this list

Source layer:

Use selected features (0 features selected)

Spatial selection method for target layer feature(s):

intersect the source layer feature -

[ Apply a search distance @

3000,000000 Meters

About select by location ok || Aeply | [ close
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1. Open the table for Twin_Cities_ PWC_Tracts_2012_acs.shp; you should see that 46 of the 228 tracts have
been selected. Right click on the TotBelow (Total population below poverty) attribute field and select
Statistics for these selected block groups. Take a look at the sum of the block group values for your

selection. The 2012 ACS estimates 40,472 people below the poverty level in the study within a % mile
network distance to any FQHC.

Selection Statistics of Twin_Cities PWC_Tracts_2012 acs o

Field
TotBelow -

Frequency Distribution
Statistics
Count: 46 I
Minimum: 55

Maximum: 3006

Sum: 1472

Mean:  879.826087
Standard Deviation: 606.381617 5
Mulls 0

0 .

55 700 1345 1990 2635

Solution

It looks like ~26% of population below poverty level for our study area are within a % mile Euclidean distance

from any FQHC.

Discussion
1. What are some of important choices you made in this analysis?
2. There does seem to be a difference in the results of the two analyses — do you think this is important?
3. We aggregated population to a population weighted centroid in this analysis- how different would
the results have been if we had aggregated population to the geometric centroid? The answers are

below but if you would like to try this out the geometric centroids are also in the exercise data folder.

geometric centroid pop weighted centroid

count % count %
Euclidean Distance Buffer 63,470 40.4% 68,484 43.6%
Network Distance Service Area 36,233 23.1% 40,472 25.8%

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