GIS II: Data Management: Creation, edition and maintenance of geographic data
Module 1: Leveraging the where of your geographic data

*** Eiles needed for exercise: MT_ACSO09_trt.shp, and McDonalds_rr.shp

Goals: After completing this exercise, you will have experience in performing spatial joins and selections

and reviewed your understanding of spatial data projections.

Skills: After completing this exercise, you will be able to spatially join a point dataset (businesses of
interest) to a polygon dataset (American Community Survey US Census 2009 Tracts). This is a useful
method for the enumeration of points within polygons: i.e. what is the count for points of interest within a

geography of interest?

Creating Folder Connections:

1. Open ArcMap. Choose to start a new empty map.

. & -
2. Click the Add Data button ™~

=, ]
. T .
Click on the Connect to Folder button | Connect to the Exercise_01_data folder.

Browse to your folder and connect to it. We now have a permanent connection to that folder.
Double click on MT_ACSO09 _trt.shp to add it to your project. This shapefile has American
Community Survey 2009 socio-economic and demographic data appended to it.

6. Open the table for the shapefile and take a look at the attribute fields.
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7. This shapefile is projected properly to conform to the standard projected coordinate system
for Montana. Confirm this by right clicking on the shapefile in your table of contents (TOC)

and selecting the Source tab.

Layer Properties 2 = |

Joins & Relates I Time | HTML Popup |
General | Soute | Seloction | Display | Symbology | Fields Visiilty | Fields | Definition Guery | Lobels

Extent
Top: 1797869.330325 ft

Left: 367023.012442 ft Right: 3379899,149323 ft
Bottom: 58158.453845 ft

Data Source
Data Type: Shapefile Feature Class -
Shapefile: M:\CDC_State_Capadity_Building\Phase_3_GIS_surveill —
Geometry Type: Polygon L
Projected Coordinate System: NAD_1983_StatePlane_Montana_FIPS_2500_Feet
Projection: Lambert_Conformal_Conic
False_Easting: 1963500,00000000
False_Morthing: 0.00000000
Central_Meridian: -109. 50000000
Standard_Parallel_1: 45,00000000 -

1| mn | 3

Set Data Source...

8. Since this is the first projected layer you have added to your map dataframe, the dataframe
projection now matches MT_ACSO09_trt.shp. Check this by right clicking Layers > Properties
and clicking on the Coordinate System tab.

-

Data Frame Properties | ? 2|
Feature Cache | Annotation Groups I Extent Indicators | Frame | Size and Position
General | Data Frame | Coordinate System | llumination | Grids

Current coordinate system:

NAD_1983_StatePlane_Montana_FIPS_2500_Feet - Clear
Projection: Lambert_Conformal_Conic
False_Easting: 196&500.000000
False_Morthing: 0.000000
Central_Meridian: -109. 500000
Standard_Parallel_1: 45.000000
Standard_Parallel_2: 4%.000000
Latitude_Of_Crigin: 44, 250000
Linear Unit: Foot_US

GCS_Morth_American_1983
Datum: D_Morth_American_1983 -

4 t Transformations...
Select a coordinate system:

..... 5] Favorites Modify...
H-E5 Predefined

HE <custom:>

----- ) NAD_1983_StatePlane_Montana_FIPS_2500_Feet _
Add To Favorites

Remove From Favorites

|

0k | [ Cancel Apply
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Add the McDonalds_rr.shp to your map:

1. Add the file McDonalds_rr.shp to your project. This shapefile is located in the
Exercise_01_ data folder. You should now see McDonalds_rr.shp in the TOC on the left hand
side. This is a nationwide shapefile of McDonald's restaurants, and is a subset of businesses
classified by 6 digit 2007 North American Industry Classification system (NAICS) as Full-
Service Restaurants. Yes; apparently McDonald's is classified as a full-service restaurant.
(The dataset that the McDonald’s restaurants were selected from is also present in the
Exercise_01_data folder NAICS_722110.shp). More information on the 2007 NAICS codes

may be found here: http://www.census.gov/eos/www/naics/.

2. McDonalds_rr.shp is a nationwide dataset so it probably uses a coordinate system that differs
from the Montana tract shapefile; confirm this. What is system is defined?
WGS_1984 Web_Mercator_Auxiliary_Sphere is the de facto projected coordinate system
for most of the nationwide datasets for Esri's ArcGIS 10 provided spatial data. Since the
projected and geographic coordinate systems are both defined, ArcMap can project on the fly
and make the data work in the same data frame as the Montana tract data.

3. The McDonald's eating establishments should now be displayed above your MT Census

tracts.
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4. For kicks right click on McDonalds_rr.shp in your TOC and select the Zoom to layer option.
You should see the many McDonald's restaurants across the USA (sorry territories are not

included).

5. Open the attribute table to find out how many McDonald'’s are in the table.

Tabile O Conteney '
T
Layers
= [
B MT_ACSN i
=] e

.":'-(‘1("'.

6. Once you have done this zoom back to the Montana tracts.

Perform a spatial selection to create a new shapefile of only those McDonald’s in Montana:
1. Under the selection menu select choose Select by location. This will bring up the Select by
location dialogue box. We want to use the location information of both the McDonald’s points
(Target layer) and the Montana tracts (Source layer) to determine which features in the target
layer have their centroid in the source layer feature. Plainly put: which McDonald’s

restaurants are in Montana?
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Select By Location ? R

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

Selection method:
Iselect features from A

Target layer(s):

McDonalds _rr
[] MT_ACS09_trt

Only show selectable layers in this list

Source layer:

[& MT_ACS09_trt [=]

Use selected features {0 features selected)

Spatial selection method:

Target layer(s) features have their centroid in the Source layer feature -

[ Apply & search distance

200000,000000
e e

2. Apply your spatial selection and click OK.
3. Right click on McDonalds_rr.shp in the TOC and open the table; how many records have
been selected based on your spatial query?

Table . &
FEC B E
MecDonalds_n o
| [t [ shape | Objecnn | cowame | anon [ cave STATE | STATE_NAME| 7IP | S | MAICS FAT | & »
» [ 3355 | Poni FTHEE38 | ME DONGLOS| 301 E ATHET [CauREL [ Wentann 004 | EB1208] 72211018
| |3358 | Poml ITHETAT | MC DONALD'S | 711 N FRONTAGE AD [HLLWGS [ Harlana 5010 | 561208] 72211018
3357 | Pomt E755724 | ME DONALD'S| 2310 U5 HIGHWAY 531 TRALERELL [ Wantana 5550 | SA1z00] 72211013
EEILTT 7851730 | MC DONALD'E| 1580 % CENTRAL AVE |smisv [T | entana sao7 | ERi308 72311018 |
BEEIE 2901521 | MC DONALDTS | 601 BTH ST W (oLmGs MT | Weabana E T L]
| 2820 | paint 2802263 | MC DONALD'S] 101 ANER O N & 102 |OREATFALLE  [MT | Mentann sne0 | S81208 72211018 |
B EEIE THea8E2 | MG DONALL'S | 1995 HOLLENBECK L | DEER LOGGE WT__ | Weniana 5872 | SE1208| 12211018
NEEELTD 2857480 | MC DONALD'S | 156€ LBERTY LN [MESOULA WT | Wentana 5580 | £81208| 72311013
(] 3383 | Point 2867826 | MC DONALD'S | 4585 N RESERVE ST | MESOULA (M| Mentana SBBO | 581208 72211018 |
334 | Font 200617 | MC DONALDS| 720 £ BROADWAY 51 | MGE0ULA WT | Wentana 5500 | Sa1z08| 12211019
|| 3282 | Point 28101960 | MC DONALD'S| 103 CERTENNAL DR | [MT | wentana so0s | saia0al 7201018 |
| =% | Port 010064 | MC DONALLTS | 2990 MARKLT PLACL DR |GRLAT FALLS | WT Nentana 5640 | b1l 72211018
| 337 [Fom FE11023 | ME. DONALEYS | 207 W JEFFERBON AVE |BELGRATE [ Hentann EA71 | EB1268] T2 11018
3568 | Punl 2813080 | MC DONALD'S| 11842 US HIGHWWAY 83 § {Loto W7 [ Mentana s084 | 581208 72211018 |
I D125 | MC DONALLTS| 707 M 151 51 HANLTON M1 [Weatana 9904 | SOTZ00 TR0
| 337 | Paint 751373 | MC DONALDS| 150 VAN BUREN 5T |akaconDA  (MT | Meatann sa7| | seipes 720G |
3371 | Font ZBIAEET | MC DONALDS] 3310 BROOKS 51 | MGS0ULA [ Nentana 500 | S01Z08 12211018
NEALED PE1ER37 | ME DONALITS| 1120 5 RAYHES AVE TMLEE Gy W [ %830 | SB1208] 72211018
3573 | Pl 2818788 | WC DONALIYS | 100 S CANYOH ST | WEST VELLOWST | MY | Wentana 575 | 561208 72211018 |
|| 3574 [Fomt ZRZTGT0 | MC DONALDTS | 51154 US HIGHWAY 33 [PoLS0N Wi | Wentana 5505 | Gitze| 12211019
BE LT FE7804 | MC DONALD'S| 505 LOUISIANA AVE (s (MY | Hentann snoz | satzeel Taziions |
3378 | Pomt ZAE4309 | MC DONALDS | 1110 US HIGHWAY 20 |KalBALL W [ 5590 | 120, 12211018
| |357 [Pom FEAHAA | ME DONALTYS | B%5A0 U5 HGHWAY 33 [FONAN WT | Waniann EhE | EA1208] 72211018
BEOLT 2532370 | MC DONALD'S| 1048 GAAND AVE |BLLMNGS MT | Mentana SB10 | 581204] 72211019
:| 3375 | Pomt TE33123 | MC DONALD'S| 401 MAN 5T (LGS WT | Weniana 5910 | S1z68 72211018 |
3383 | Pt FE33724 | C DONALTS] 1580 N TTH AVE ROTEUAN [ Mentana s071 | SR1708{ 72211018 -
"o 1 v w0 | B[] 47 cut of 14007 Selected)
M Dorslds_ir

4. Once you have confirmed that 47 records have been selected, close the table.

5. How could you have created this selection with a tabular selection?

6. Now you will export your selected McDonald’s to a new shapefile. In the process you will set
a new coordinate system, making sure it matches your Montana tracts. Right click on
McDonalds_rr.shp in the TOC. Select Data > Export data.

7. Choose the radio button to indicate that you want to use the coordinate system from “the data
frame”. Recall that you have defined the projection for the data frame by adding
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MT_ACSO09 _trt.shp as the first layer. With this information ArcMap can project the data to
MT'’s projected coordinate system.

-

Export Data ? P

Export: | Al features v]

Use 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:

MMNCDC_State_Capacity_Building'.Phase_3_GIS_surveillance Trainin

[ OK l [ Cancel ]

.

8. Name your file MCD_MT.shp and save it in your Exercise_01_data folder.

Make sure you save as type: Shapefile.

Save as type: | ghapefile v] [ Cancel ] g

Make another spatial selection to determine which tracts contain a McDonald’s:

1. You now have a shapefile that contains only McDonald’s in the state of Montana:
MCD_MT.shp. Let's say we are interested in knowing all MT Census tracts that contain a
McDonald's Restaurant. You could not do this using a tabular selection and so must use a
spatial selection.

2. Click on the Selection tab and choose Select by Location to answer the question: which
census tracts contain a McDonald’'s Restaurant?

3. You will select features from MT_ACS09_trt.shp (Target layer) that contain features from the
MCD_MT.shp layer (Source layer). To do this your spatial selection method will be: Target
layer(s) features contain the Source layer feature, click OK once you have done this.
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<

Select By Location ? 2

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):

[ McD_MT

[ McDonalds_rr
[l MT_ACS09_trt

Only show selectable layers in this list

Source layer:
[ mco_mt =l

Use selected features (0 features selected)

Spatial selection method:
Target layer(s) features contain the Source layer feature -

[ apply a search distance

200000.000000
o) ) o)

- 4

4. Take a look at your map; these are the Census tracts that contain McDonald's.
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5. Now open the attribute table associated with MT_ACS09 _trt.shp and toggle the buttons on
the bottom of the table to Show only selected records. How many tracts contain McDonald's?

6. For fun, see what the median household income (MedHHinc) is for the tracts that contain
McDonald's as opposed to those that do not. To do this, right click on the MedHHinc field.
Select Statistics.

7. Switch the selection and check the descriptive statistics on those tracts that do not contain
McDonald's.

8. This is great information and a good way to understand your data with a query, but like a
tabular selection it is not permanent. What about making a more formal connection between
the data? How about determining the count of the McDonald’s restaurants by 2000 Census
tract? We can accomplish this with a spatial join.

9. Clear your selected features.

Spatial Join:

1. We are now ready to perform a spatial join between two related layers of data with the goal of
answering a question that was initiated by a spatial selection: How many restaurants of
interest are present with each host tract?

2. Open ArcToolbox > Geoprocessing Tab > ArcToolbox > Analysis Tools > Overlay > Spatial

3.

Join.

&% ArcToalbox
+- 5 30 Analyst Tools
- ﬁ fnalysis Tools

+ % Extract

- % Crverlay
#° Erase
A Tdentity
}* Interseck

#* Spatial Join
A Symmetrical Difference

}* Union

- T R,

Our Target Features (the data to which we are appending) will be: MT_ACS09_trt.shp. Our
Join Features (the data we are appending) will be: MCD_MT.shp. Join Operation: we want to
JOIN_ONE_TO_ONE. Keep the default: keep all target features checked, and Match option:
CONTAINS.
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4. This is a many (McDonald’'s) to one (tract) join because it is possible that one tract may
contain more than one McDonald’s, right? So how will the attribute fields be handled for your
join features (McDonald’s) when multiple restaurants are present in a tract? You can adjust
the merge rules for your fields in the Field Map of Join Features window. This controls what
happens to fields when there is more than one record that fulfills your match option (i.e. tracts
that contain more than one McDonalds).

5. Scroll down in the Field Map of Join Features; the fields from the join features (McDonald's)
begin at CONAME.

6. Choose to remove all of the join feature fields with the exception of SALES_VOL and
NUMBER_EMP (these are the only numeric fields in the table). This is done by clicking on
the field to select it and hitting the X button to the right.

Field Map of Join Features {optional)

- CONAME (Text) A
[~ ADDR. (Text)

- CITY 16 (Text)

- STATE (Text)

[#- STATE_NAME (Text)
- ZIP (Text)

[#-5IC (Text)

- MAICS_EXT (Text)

- SALES_VOL (Double)
[#-HDBRCH (Text)

- NUMBER_EMP (Double)
[#- EMPSIZ (Text)

- FRNCOD (Text)

- ISCODE (Text)

- SQFT (Text) -

CINEINEINE

m

7. Right click on SALES_VOL and select Properties, this will allow you to change the merge rule
for cases when more than one record that fulfills your match option (i.e. a tract contains more
than one McDonalds). Select Sum as the merge rule. The default merge rule is First. Can

you see why this could be an issue?

Field Map of Join Features (optional) romp:n Field Properties ' =
[ NPubAsst (Double) *

[+ petPubsst (Float)
[ pcthPubAst (Float)
--TotFamin (Double)
-- SinglFemHH (Double)
-- FemHHwc (Double)
--pctFernHH (Float)
--pctFernHch (Float)
--sumlevel (Text)

-- stfips (Text)

- county (Text)

- fract (Text)

-- ObjectID (Long)

[ SALES_VOL (Double)

[#)- NUMBER_EMP (Double) -

mA_L L i Fo_o n

Name: SALES_VOL

Alias: SALES_VOL

Type: Double hd

Properties

Precision 10
Scale 0
Allow NULL values fes

[« B [x] &

Merge Rule: Sum v]

Delimiter:

m
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8.

Repeat the process for NUMBER_EMP, adjusting the merge rule to Sum for those tracts that

contain more than one McDonald’s.

#, Spatial Join =By
Target Features I Field Map of Join Features (optional)
[mT_acsog_trt =)

Join Features o Controls what attribute fields will be in the output feature
[mcoaT =1 [ class. The initial list contains all the fields from both the

Output Feature Class

target features and the join features. Fields can be added,
deleted, renamed, or have their properties changed. The

M:\CDC_State_Capacity_Buiding\Phase_3_GIS_surv
Jain Operation {optional) is. but selected fields from the join features can be
JOIN_ONE_TO_OMNE

Keep All Target Features (optional)

Field Map of Join Features (aptional)

()

selected fields from the target features are transferred as

fl

aggregated by a valid merge rule. For details on field
mapping, see the help topics "Using the field mapping
contral” and "Mapping input fields to output fields”

=

«

-SingFemHH (Double) -
-FemHHwe (Double)

- petFemHH (Float)

f- petFemHHne (Float)

fil- sumlevel (Text)

f1-stfips (Text)

- county (Text)

- tract (Text)

- ObjectD (Long)

£ SALES_VOL (Pouble)

Bl

-

£} NUMBER_EMP (Double)

w
5tch Option (optional)

€ [ [x] [+

M:\CDC_State_Capacity_Building'\Phase_:,

M:\CDC_State_Capaity_Building\Phase_|_

v

CONTAINS -
Search Radius (optiona)

Distance Field Name {optional)

Feet

v

oK.

| [ cancel | [Environments... | [ <<Hdetep | |  ToolHep

10.

11.

12.

13.

Notice that this spatial operation creates a new dataset that you will need to name and find a
home for on your computer. Make sure you save it in your Exercise_01_data folder as a
shapefile (a good name: MT_tract MCD_sj.shp).

The new dataset will be automatically added to your table of contents. Open the attribute
table and take a look the fields. For every record in your tract table (each record represents a
closed polygon geometry) where a McDonalds is present; information for the restaurant has
been appended to the tract.

You can check this by looking at the Join_count field. A >0 count means that the tract
contains a McDonalds.

Are there any tracts with multiple McDonald's? Sort the Join_count field in descending order
by right clicking on the field and choosing Sort descending.

Take a look at the SALES_VOL and NUMBER_EMP fields. Since you adjusted the merge
rules, these fields represent the sum of the sales volumes and number of employees for the
McDonalds’ in the affected tracts. Note that keeping the default merge rule (First) would

display only first value detected in the spatial join. In many cases you will only be interested
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in the join count, but it is important that you have an awareness of the merge rule factors in a
many to one join.
Take a look at the resulting data; can you think of useful applications in your own work?
This type of examination is particularly useful in assessing the food environment for your state or
community. More information on assessing the food environment may be found here:

http://www.cdc.gov/obesity/downloads/HFRassessment.pdf

Modified Retail Food Environment Index Across Census Tracts within State:
- Measures the number of healthy and unhealthy food retailers across census tracts in a state
- Lower scores indicate:
0 Less healthy food retailers
0 More convenience stores and fast food restaurants relative to healthy food retailers
Modified Retail Food Environment Index Across Impoverished Census Tracts within State:

- Measures only census tracts where 20% or more of the residents are below the poverty line

Community Food Environment T == _

Strategies to improve the community food environment include increased access and availability to healthier food retailers. The modified Retail Food
Environment Index (mRFE|) measures the number of healthy and less healthy food retailers within a census tract using the formula shown.
For this indicatar, healthy food retailers include supermarkets, supercenters, and

# Healthy Food Retailers produce stores.t Less healthy food retailers include convenience stores, fast food
ft Healthy Food Retailers + & Less Healthy Food Retallers | racra)rants, and small grocery stores with 3 or fewer emgployees.t Higher mRFEl scores
indicate more access to healthy food retailers and fewer less healthy food retailers.

mAFE! =100 %

Indicator Mational Data™

=+ Modified Retail Food Enviranment Index acrass census tracts within state 10

» Modified Retail Food Enviranment Index across impoverished census tracts within state 7

“The numbers shown for national data sre the medians of all state soared
T Areas without thase types of healthy foad ratailers may still provida adeguate acceds if emaller stores and fast food restaurants provide quality and affordatlie hea thy foods and beverages

More information on mRFE can be found here:

http://www.cdc.gov/obesity/downloads/NationalActionGuide.pdf

If you have time...
Try repeating the processing above for the entire 722110 NAICS code, and or try repeating the

process for your state.


http://www.cdc.gov/obesity/downloads/HFRassessment.pdf�
http://www.cdc.gov/obesity/downloads/NationalActionGuide.pdf�

