GIS I: Organizing Principles WC EH Il‘v%

Considering Spatial Data Exercise

*** Ejles needed for exercise: Louisiana.gdb, LA _tract 2017.shp,and LA_ACS2017_trt.dbf

Goals: The goals for this exercise are to join a state of Louisiana US Census Tract shapefile to a dbf
table containing tract level population data from the 2017 American Community Survey (ACS) 5 Year
Estimates, and export the combined table to a new dataset. You will also gain experience sub-setting

data using attribute queries and exporting data projected to the appropriate coordinate system.

Skills: After completing this exercise you will:
e Have some familiarity with common data formats used in GIS;
e Be able to execute a basic table join in ArcGIS Pro;
e Export data; and even
e Select features by attributes, create selection queries, change your selections, and access

descriptive statistics for data in ArcGIS Pro.

Setting up your project and adding some contextual data
1. Open ArcGIS Pro. Choose a new Map from the Blank Templates.

2. Create a New Project and name it Mod4.
Create a New Project X
Name Mod4

Location | C\Users\jt28\Documents\ArcGIS\Projects

Create a new folder for this project

‘ OK ‘ | Cancel ‘
3. Onthe Map tab, Click the Add Data button.
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4. Navigate to this module’s exercise folder: Module4 Considering_Spatial Data\ExerciseData and
open it. Double click on the Louisiana.gdb; this is a file Geodatabase containing two feature

classes add both of them to your map. You can select both by holding down the Shift key.

Mame Type Date
[ LAHospitalsFQHCs File Geodatabase Feature Class
StateBound File Geodatabase Feature Class

They will appear in your Map Contents:
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These include a point feature: LAHospitalsFQHCs (Hospitals and Federally Qualified Health
Care Centers) and a polygon feature: StateBound. Both of these features are projected to the
state of Louisiana’s projected coordinate system.

5. Right click on the word Map in Contents and select Properties>Coordinate Systems to view the
coordinate system for your map. The two feature classes you added are projected to the state of

LA’s recommended system and have replaced the default, WGS 1984 Web Mercator Auxiliary

Sphere.
Map Properties: Map x
General Select the Coordinate System to view the available options.
Bdent Current XY Details  CurrentZ
Clip Layers
Metadata NAD 1983 UTM Zone 15N <None>
Coordinate Systems
Transformation S p o+
XY Coordinate Systems Available Search il ‘ T -
Tllumination
.
Labels Favorites
Coler Management 4 Layers

4 | NAD 1983 UTM Zone 15N

LAHospitalsFQHCs
StateBound
b @ WG51984 Web Mercator Auxiliary Sphere
b Geographic coordinate system

b Projected coordinate system

!

6. Now right click on the LAHospitalsFQHCs feature and select Attribute Table to get a view of the
table associated with this spatial data. Once you have finished, you may close the table.
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Understanding Tables and Preparing for a Table Join
1. Next, you will add LA _tract _2017.shp, a polygon shapefile, and LA_ACS2017_trt.dbf, a table of

select American Community Survey (ACS) data at the US Census tract level.

Add Data X
(_'/' T/' D“ CDC > Phase_12 » State training » GISI » 4 _Considering_Spatial Data » ExerciseData » \a[v]
Organize ~ MNewltem ~ +Em
4| [ Project Mame Type
=i Databases Census_FieldMap.dsx Excel
W Folders B Lou siana.gdb File Geodatabase
4 (A Portal [Ed) LA tract 2017.shp Shapefile
{j My Content [E LA_ACS2017_trtdbf dBASE Table
cp Groups
5 Al Portal
g,* Living Atlas
4 [[1 Computer
Desktop
Dncuments
MName | "LA_tract_2017.shp” "LA_ACS2017_trt.dbf ‘ Default
o

2. You will append the ACS data to the tract shapefile, LA_tract _2017.shp, attribute table — this is
the target table.

3. Take alook at the fields in your tract shapefile attribute table. To view the attribute table, right
click on the shapefile in the Contents and select Attribute Table.

4. This table is associated with your tract shapefile with attribute names (attribute fields) as columns
and rows as records of individual tracts. At the bottom of the table, the number of records is
shown.

5. The join will be based on the GEOID attribute field; this field represents the tract identifier code. Is

this field unique to each tract?
B LA tract 2017 X

Field: E Add @ Delete E Calculate | Selection: »tEg" Switch
4 FID | Shape  STATEFP COUNTYFP TRACTCE GECID NAME MAMELSAD MTF
ICI Polygon|22 055 001407 22055001407 14.07 Census Tract 14.07 G502
1 Polygon|22 055 001500 22055001500 15 Census Tract 15 G502
2 Polygon|22 055 001700 22055001700 17 Census Tract 17 G502
3 Polygon|22 055 001902 22055001902 19.02 Census Tract 18.02 G502
4 Polygon|22 055 001902 22055001903 19.03 Census Tract 18.03 G502

Bl = 00f1,148 selected

6. This field is in fact unique and represents 1 tract. You should determine what type of data field it
is. To find this information, right click on the shapefile in your Contents and open its attribute
table. Then select Fields under the Table tab in the top ribbon. This will open the Fields tab. Click
the GEOID field. What type of field is it?



EHT

Children's Environmental Health Initiati

GIS I: Organizing Principles wC
Considering Spatial Data Exercise Y

7 - ArcGI5 Pro Table Feature Layer ? = ] x
M Map Insert Analysis View Edit Imagery Share View Appearance Labeling Data (&) Joshua (Rice University) = [1
L cut Q, Zoom To M, Ba ) h - Eh
B Copy A pan To E % =TT E 2 Switch E % = %
Add Delete Sort Select By Calculate Calculate Summarize  Joins Relates Export Export
Copy Path -8 Flash - Attributes Field Geometry - - T Estent  Features Table
Clipboard Row Field Selection Tools Relationship Filter Export
LA tract 2017 X %3 Fields: LA_tract 2017 »
Current Layer LA _tract 2017
4 [¥]Visible [M]Read Only = Field Name Alias Data Type
O Shape Shape Geometr
] STATEFP STATEFP | Text
D COUNTYFP | COUNTYFP | Text
] TRACTCE | TRACTCE | Text
j []  GEoo GEOD  Text
] MNAME MAME Text

*Do you know what a GEOID code is? This field represents an eleven-digit code which
uniquely identifies a US Census Tract. The first two digits are the state code, the next three the
county code, and the final six the tract identifier: together they ID a single US Census tract.

7. Now that you know more about your target table, take a look at the table you will append to: the
tract shapefile (LA_ACS2017_trt.dbf) - this is the join table. Open this table and examine it; the
common field that you will use to join this table to your shapefile is: GeolD17trt. Confirm that it is
the same data type as the field in the tract shapefile.

B LA ACS2017 trt X

Field: F Add 5 Delete FH Calculate | Selection: 2 Switch =
4 QID stabbr  GeolD17trt TotalPop NHwht NHBlk MNHasi NHother Hisp pctMHwht
I 0 LA 22001960100 6187 4563 1357 0 57 210 737
1 LA 22001960200 5627 5258 131 0 216 22 934
2 LA 22001960300 3494 3379 23 0 6 86 96.7
3 LA 22001960400 7116 6774 141 15 131 55 951
4 LA 22001960500 7126 6531 209 0 337 49 916
E gof 1,148 selected Filters: ? - | + 100% - e

Performing a Table Join

1. In examining your two tables you may have noticed that there are the same number of records in
both your target and join tables, this means for every record in your target table we expect 1
matching record in the join table.

2. You have confirmed that the field you are basing your join on is a common field to both the target
table (LA_tract_2017.shp “GEOID”), and the join table (LA_ACS2017_trt.dbf “GeolD17trt"). In
this case, the two fields do not have the same name in each table, but more importantly, they do
have the same meaning and are of the same data type, so you are ready to join.

3. Rightclick onthe LA_tract_2017.shp in the Contents; select the Joins and Relates; choose

Add Join. This will open the Join Data dialogue.

A
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4. First, you will choose the join field in your target table that the join will be based on: GEOID.
5. Selectthe LA_ACS2017_trt table as the table to join to your target.
6. Finally, choose the field in the join table to base the join on: GeolD17trt.
7. Click Run to execute the join.
Geoprocessing - 3%
® Add Join @

Parameters Environments

Layer Name or Table View

L& _tract 2017 -
+ Input Join Field
GEQID M
Join Table
LA_ACS2017_trt -

Qutput Join Field
GeolD17trt M

| Keep All Target Features

Contents = Geoprocessing
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1. Right click on your target (LA_tract_2017.shp) in the Contents and open the attribute table.

a. Does the table look different? The Shape_Area field is the last field of your target table

LA_tract_2017.shp. Every field to the right has been added from the join table

LA_ACS2017_trt.dbf.

2. Check your Fields this time by right clicking on a field name in the open attribute table. All fields

from both tables (target/join) should be present.
= LA tract 2017 FEEI Fields: LA_tract 2017 X

Current Layer LA tract 2017 -

4 || Visible [M]Read Only Field Name

L& ACS2017_trt.NHother

LA_ACS2017 _trtHisp

[]  |INTPTLAT

] INTPTLOM

] Shape_Leng

] Shape_Area
LA_ACS2017_trt.0ID

] LA_ACS2017 _trt.stabhbr
] LA_ACS2017 _trt.GeolD17trt
[] |LAACS2017 trt.TotalPop
] LA_ACS2017_trt.MHwht
[] |LAACS2017_trtNHblk
] LA_ACS2017_trt.MHasi
[]

[]

[v] []

LA _ACS2017 trt.pctMHwht

Alias Data Type [1r
INTPTLAT | Text

INTPTLON | Text
Shape_Leng Double
Shape_Area Double
01D Long
stabbr Text
GeolD1T7trt | Text
TotalPop | Double
MHwht Double
MNHBlk Double
MHasi Double
MHother | Double
Hisp Double
pctMHwht | Float

3. A successful table join is very useful. You can select, display, or calculate fields based on the

appended data in the target table.

4. Itis important to remember that in a join the data are dynamically linked: what does this mean?

a. Nothing is written on disk - the join exists in your project only.

b. Edits to the underlying tables will appear in appended fields.

c. Fields in your target table can be edited, but the data in the appended fields cannot be

directly edited.

5. You will now export your joined data (target + join) to a new feature in the Louisiana.gdb. The

table associated with this new feature will include all of the data from the two original tables, and

will be written on disk - so you will need to name and save it.

6. Before you export your joined data, you can select the fields that you want to be present in your

new feature class.
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7. Uncheck Visible to turn all fields off and choose the following five fields by checking their boxes:

e GEOID
e TotalPop
e pct ItHS

e pct_Unempl
e medHHinc

iz L& _tract_2017 PEEI Fields: LA _tract 2017 X

Current Layer L& _tract 2017

4 [m] visible [M] Read Only  Field Name Alias Data Type ] Highlight MNumber Format Default Precision !
D D LA_ACS2017_trt.pct_t30 pet_[t30 Float D Mumeric 6
O O LA_ 017_trt.pct_gt?5 pct_gt?5s Float O Murmeric 6
D La&_ACS2017_trt.medHHinc medHHinc Double D Mumeric 16
|:| D LA_ACS2017 _trt.Pubhss Pubhsst Double D Mumeric 16
|:| D LA_ACS2017_trt.MPubAsst MPubhsst Double D Mumeric 16
O O LA_ACS2017 _trt.pctPubdsst | pctPubAsst | Float O MNurneric 6
O O LA_ACS2017 _trt.pctMPubAst | petNPubAst |Float O MNumeric 6
O O LA_ACS2017 _trt.IntDiv IntDiv Double O Murmeric 16
D D LA_ACS2017_trt. NIntDiv MIntDiv Double D Mumeric 16
O O LA_ACS2017 _trt.pctintDiv petIntDiv Float O MNumeric 6
O O LA_ACS2017 _trt.pctNIntDiv | pctNIntDiv | Float O MNumeric 6
O O C52017_trt. TotFamily TotFamily Double O MNurneric 16
| ] LA_ACS2017 _trt.SinglFemHH | SinglFemHH | Double ] MNumeric 16
[ ] LA AC52017 trt.5ingIMalHH | SingIMalHH | Double [l MNumeric 16

NOTE: these standard ACS and Census variables and others provided over the course of
the training are defined here in the Census_FieldMap.xIsx file which is posted in the GIS |
training materials folder on Box.

8. After making these changes, be sure to click Save on the fields tab.

B x i 5 Feature Layer
Fields Insert Analysis View Share Appearance Labeling Data
Copy B Filter Narme: B= E,
= Cut = o QEEl Filter Domain: E+£ i
Paste Subtypes Domains Attribute Contingent New\ Save
Delete Rules Values Field
Clipboard Design Filter Changes

9. Take a look at your attribute table. The five fields you selected should be the only fields you see
in the table.

A LA tract 2017 X

Field: E Add E Delete E Calculate | Selection: QEE‘ Switch

4 GEOID TotalPop pet_ltHS pect_Unempl medHHinc
22119032000 3254 1455 492 29859
22119031500 5461 17.24 2 32304
22119031400 3464 1767 2.2 31629
22119031300 45893 2293 457 28460
22119031800 2607 10.69 8.86 30758

22119031900 2194

2443 315 22061
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10. Create a new feature class within the LA Geodatabase. Close your table and right click on
LA _tract_2017.shp in your contents one last time. Choose Data > Export Features to open the
Copy Features tool in the right pane. In the Environments tab, use the same coordinate system

as the Current Map [Map].

Geoprocessing ~ox

® Copy Features

@

Parameters Environments

Output Coordinate System
Current Map [Map] - (':"]

Geographic Transformations p

In the Parameters tab, under Output Feature Class, click the folder browse button and navigate
to the Louisiana.gdb and name the output feature class LA_tracts_ ACS17select. Select Run
complete the export.

Geoprocessing - Bx

(-, Feature Class to Feature Class

(&)

Parameters Environments

Input Features
LA tract 2017 - i

Output Location
Louisiana.gdb

Output Feature Class
L& tracts_ACS1Tselect

Expression
There is no expression defined.
+ Mew expression -
Field Map =
Output Fields "‘_,' Source Properties
GEOID Merge Rule |First -
TotalPop LA_tract 2017
pet_ItH5 > |LA_tract_2017.GECID  ~
pct_Unempl
. Add New Source v
rmedHHinc

11. At this point, you no longer need the original .dbf file, nor the original tract shapefile. Right click on
each in the Contents and Remove them.

12. Now that you have added the exported data as a new layer, take a look at the attribute table.
Only the fields you selected should be present in the resultant feature class
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Working with Selections
1. Open the attribute table for your new feature class. In the Map tab, choose: Select by attributes.
You can control the options for your selections in this menu and you can build your attribute

selections. You will now make a selection based on your joined fields.

Map Insert Analysis View Edit Imagery Share

LQpearance Labeling Data

] — —fl- ! i
NS Cut "@’ O i . DD + DD [{ﬁ % ES attributes o 4
@ Copy S NER2A L-L—‘ T " %] (]| 4" “lea up
Explore 7™ “* Bookmarks  Go Basemap Add Add Select| Select By Felect B Infograpt
i P Y Y grap
Copy Pa = = To XY ™ Data = Preset - - Mttributes /L ocation i
Clipboard Mavigate F] Layer election [F]

2. Inthe Parameters tab, select the LA tracts ACS17select as your Input Rows and select New
selection as Selection type. Click on the Add Clause and enter the following:
"pct_Unempl") is greater than 15

(the national unemployment rate is ~3.5% https://www.bls.gov/news.release/pdf/empsit.pdf)

Be sure to click add. This query will select those tracts that have more than 15% unemployment.

Click Run.

Geoprocessing - x
= Select Layer By Attribute @
Parameters Environments |‘;J:

Input Rows

LA _tracts_ ACS17select -
Selection type

Mew selection -
Expression

Load [g] Save X Remove

v SQL

|]\"."here pct_Unempl ~ | |is greaterthan | |15 | X

+ Add Clause

[ Invert Where Clause

Select Layer By Attribute completed. o

View Details Open History

3. Take alook at the tracts that are selected in your table and also on the map (you may need to
zoom in to see these)

Ficks: [ e (5] Dl R — T

LCAREHD | hape  GIOD) Totsbop P polUnemgl med@ec  hape Langeh  Shape Arms
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4. You are now going to take a look at some descriptive statistics for your selected records. Open
up the attribute table and right click on the “TotalPop” field. Select Statistics.

Variable
Humser

Distribaion of TotalPop o - | B M 12218070 I DA HE 5 m w T8 Selected Features112 | | | 2

Statisties
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5. Here you can access summary statistics for any meaningful attributes within your selection and

the complete data by toggling between filter tabs: selection and extent.

[E Properties |1y Export Fitter: Y& Selection fH Attribute Table

Distribution of TotPop16

6. What is the total population for tracts with unemployment over 15%? Looks like 331,909
according to the 2017 ACS (or ~7% of the state’s population).
7. Right click on your LA_tracts_ACS17select feature in the Contents and choose Selection. In
this menu you can:
e Zoom to selected features;
e Clear selected features;
e Copy selected;
e Switch selection and;
e Create a layer from selected features.
8. Choose Switch Selection. This will select all of the tracts that have less than 15%
unemployment.

9. Take a look at the Statistics for TotalPop with your new Selection.
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