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1. Geographic Information System (GIS)
2. Online tool option

2



A. Using Geographic Information 
System (GIS)
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1. Downloading Census data
American Factfinder
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https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml


1. American FactFinder is a 
source for population, housing, 
economic and geographic 
information of the US.

To download the latest 
population data, please go to 
'Advanced Search' and click on 
'SHOW ME ALL'.  
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2. Select the study area by 
clicking on 'Geographies' tab. 
Select desired geography type, 
state and county. Select the 
geography and click 'ADD TO 
YOUR SELECTIONS' to download 
data pertaining to that 
geography type and area.
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3. Now, select the type of data 
you would like to download from 
the tab 'Topics'. Data related to 
population, housing, 
employment, etc. can be 
selected. To download the latest 
population data, go to 
People>Basic 
Count/Estimates>Population 
Total. 
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4. Select the desired data set 
and click on 'Download'. 
Multiple datasets can be 
selected at once, if required.

To download latest population 
data, click on 'TOTAL 
POPULATION'.

The downloaded folder will 
contain four files and we will be 
using the one highlighted below 
which has population 
information of each block group.
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2. Downloading Census GIS 
files

TIGER/Line Shapefiles
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https://www.census.gov/geo/maps-data/data/tiger-line.html


Shapefiles* can be downloaded 
from the census bureau website. 
These spatial entities can be 
linked to the data downloaded 
from American Factfinder, which 
can produce information 
spatially.

*A shapefile (.shp) is a file 
format which is used by 
geographic information system 
(GIS) software to store location, 
shape and attribute of a 
geographic feature.

Shapefiles contain both the 
vector data (spatial data) and 
their characteristic information 
(attribute data).

1. To download shapefiles, go to 
Download>Web Interface
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2. Select the latest year and 
desired layer type and click on 
'submit'. Here, we will select 
'Block Groups' since we 
downloaded block group level 
data from the American 
Factfinder.
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3. Select the state and click on 
‘Download’.
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3. Starting with ArcMap

13



1. Click on ‘Blank Map’ to start 
working on ArcMap.
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2. To proceed adding data, click 
on 'Add Data’         and then click 
on ‘Connect To folder’ icon

and browse to your desired 
work folder.
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3. Click on ‘Add Data’ again 
and browse to your work folder 
to begin adding shapefile(s) and 
csv file(s) to your screen.
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4. Adding site point
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1. Locate your site on Google 
Earth.  

To add your site on ArcMap or 
any GIS software, you will need 
its co-ordinates. We will be 
taking the center of the site as 
its point location.
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2. Click on ‘Add Placemark’       
in the toolbar and drag it to the 
center of the site. Look for the 
latitude and longitude values in 
the new dialog box.
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3. To add site location to 
ArcMap, you’ll need to convert 
the coordinates from degree to 
decimals. Use any online 
converter tool to calculate that. 
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4. Add the co-ordinates to an 
excel file and save it in a comma-
separated values (CSV) format.  
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5. Add the newly created csv file 
in ArcMap, right click on it from 
the layer list and select ‘Display 
XY Data’
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You will see the site location on 
the screen, however, it needs to 
be exported into a shapefile 
before it can be analyzed.

6. Right click on the event layer, 
go to Data>Export Data. 
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7. Make sure ‘All Features’ 
option is selected in the drop 
down menu. Browse       to your 
work folder and type the name 
of your new file. Click OK. 

The shapefile will be added to 
your layer list. 
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5. Adding buffer
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1. Click on the ‘Arc Toolbox’        
and a toolbar will appear on the 
right. 

Browse to Analysis 
Tools>Proximity. Click on ‘Buffer’.
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2. In the dialog box, select the 
feature whose buffer you want 
to generate. In this case, it 
should be the study site 
shapefile.

Browse        to the work folder 
and name the output file.

In the ‘Linear unit’ option, select 
the unit and enter the buffer 
distance.

Click OK.
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The new buffer shapefile will be 
added to the layer list. 
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6. Projecting shapefile
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GIS files need to be projected so 
that they represent the curved 
surface of earth on a flat surface. 
Once a shapefile is projected 
correctly, it will be able to conduct 
accurate analysis using correct 
length and area.  

1. In the ‘Arc Toolbox’, browse to 
Data Management 
Tools>Projections and 
Transformations>Project.

2. In the dialog box, select the 
feature to be projected in the 
‘Input dataset or Feature Class’ 
and Browse        to the output 
folder and enter the name of the 
projected shapefile.

Lastly, select the correct 
projection.  

Click OK.

https://www.topoquest.com/images/utm-grids.gif
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7. Linking Census data to 
shapefile
Step 1: Prepping the csv file from factfinder
Step 2: Prepping the shape file
Step 3: Joining data
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There are few things one need to 
keep in mind while using csv files 
in GIS:

Header:
• They cannot start with a 

number
• They cannot include figures 

other than text, numbers, or 
underscores

• They cannot include spaces

GIS reads the first row as header 
and anything past that is read as 
data. 

1. The CSV files downloaded 
from American Factfinder has 
two rows of header. Reduce it to 
one row.

2. Replace ‘.’ with ‘_’

3. Remove extra columns 
(optional)

Note: ‘GEO.id2’ is a common 
information between the census csv 
file and shapefile, hence, it is 
important to retain that column to 
link those two datasets correctly. 

Step 1: Prepping the csv 
file
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Step 2: Prepping the 
shapefile
To be able to successfully link 
both the ‘GEO.id2’, they need to 
be of same format. However, the 
‘GEO.id2’ in csv file is a string but 
the ‘GEO.id2’ in shapefile 
(attribute data) is a text. 

Therefore, we will make a new 
column and convert the 
‘GEO.id2’ to a string.

1. To view the attribute data of 
the projected census shapefile, 
right click on its layer and click 
‘Open Attribute Table’ from the 
drop-down menu.
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2. On the top left corner of the 
attribute table, click on ‘Table 
Options       and go to ‘Add 
Field…’ 
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3. Name the new field and 
select the type as ‘Double’.
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4. Right click on the header of 
the newly created field and 
select ‘Field Calculator’ from the 
drop down list. 
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5. Click ‘Yes’ when the dialog 
box prompts. 
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6. Since we are using the same 
values as before, double click on 
‘GEOID’ so that it converts the 
text into string. Click OK.
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Note: To check the type of field of any 
column in an attribute table, right click 
on the column header and click on 
‘Properties’. In the field Properties 
dialog box, look for the information 
across ‘Type’.
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Step 3: Joining data
The csv file and the shapefile are 
ready to join.

1. Right click on the projected 
census shapefile and go to 
Joins and Relates>Join.
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2. In the ‘Join Data’ dialog box, 
choose the newly created Geo ID 
column from the attribute table 
list of fields. 

Next, choose the census csv file 
(cleaned and prepped).

Finally, select the geo_id field 
from the drop down list.

In the ‘Join Options’, you can 
either select ‘Keep all records’ or 
‘Keep only matching records’. 

Note: The block group shapefile 
consists of the entire California, 
however the csv files contains 
information of the Santa Clara county. 
When we join both the data sets, only 
the block groups in Santa Clara are 
populated with the new information 
(population). Therefore, ‘Keep all 
records’ will retain the features but will 
have empty cells. Since the buffer falls 
in the Santa Clara, this is will not pose 
an issue.  
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Two columns (from the csv file) 
will appear in the attribute table 
of the shapefile you just joined.  
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8. Calculating area
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1. On the top left corner of the 
attribute table, click on ‘Table 
Options       and go to ‘Add 
Field…’ .

Type the name of the new field 
which will be used to calculate 
and store area of each block 
group.

Note: The area cannot be calculated 
unless the shapefile is projected. 
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2. In the toolbar, click on Editor 
Toolbar 

Once the Editor toolbar appears 
on the screen, go to Editor>Start 
Editing.
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3. Choose the census shapefile. 
Click OK.  
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4. Right click on the header of 
new field and select ‘Calculate 
Geometry’  
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5. Select ‘Area’ from the 
dropdown list and select the 
desired unit of area. 

Make sure you select the projected 
co-ordinate system. Click OK.
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6. Go to Editor and Click on ‘Stop 
Editing’
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9. Intersect
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1. Click on the ‘Arc Toolbox’        
and browse to Analysis 
Tools>Overlay. Click on 
‘Intersect’.

2. Select the buffer and block 
group shapefile from the ‘input 
Features’ drop down list. 

3. Browse to the work folder 
and type the name of the output 
file. Click OK.
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10. Recalculating Area & Areal 
Interpolation
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1. Project the intersected file to 
recalculate the area.

Go to Arc Toolbox>Data 
Management Tools>Projections 
and Transformations>Project

Choose the appropriate co-
ordinate system.
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2. Create a new field to 
calculate area of block groups 
intersected by buffer area.
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2. In the toolbar, click on Editor 
Toolbar 

Once the Editor toolbar appears 
on the screen, go to Editor>Start 
Editing.

3. Choose the census shapefile. 
Click OK.  

6. Go to Editor and Click on ‘Stop 
Editing’

4. Right click on the header of 
new field and select ‘Calculate 
Geometry’  

5. Select ‘Area’ from the 
dropdown list and select the 
desired unit of area. 

Make sure you select the projected 
co-ordinate system. Click OK.
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7. Add new field to calculate 
population according to the area 
proportion.
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8. Right click on the new field 
and go to ‘Field Calculator’
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9. We will use the following 
formulae to aggregate the new 
population.

P_1: Population of the entire block 
group
P_2: Population of the intersected 
block group

A_1: Area of the entire block group
A_2: Area of the intersected block 
group

=P_2
P_1 x A_2

A_1

The field name changes after 
intersecting. Check the new field 
names before using the field 
calculator. 
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10. Right click on the newly 
populated field of population 
click on ‘Statistics’ 
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11. The new window 
summarizes the values. The 
‘Sum’ represents the aggregated 
population falling in the buffer.
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B. Using online tool option
Missouri Census Data Center 
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http://mcdc.missouri.edu/websas/caps16acs.html


1. Go to Missouri Census Data 
Center website. 

2. Select the location either by 
entering the co-ordinates or 
through google maps.
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3. Use the ‘Lookup Address’ 
option to locate the location and 
drag the map to locate the 
pointer in the middle of the site.

Click ‘Close’.

The co-ordinates will get auto-
filled.
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4. Enter the radius size in miles 
and select the state from the list. 

Click ‘Generate Report’.
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5. The total population falling in 
the buffer will be displayed on 
the screen. 

65



Employment Data
A. Geographic Information System (GIS)

B. Online tool option
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A. Using Geographic Information 
System (GIS)
Using pre-existing data from local MPO or other transportation agency
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Steps to calculate employment 
(details for each step can be found in the population data section)

1. Add the site point and block group shapefile to ArcMap.

2. Project the shapefiles (if projected already, make sure both the shapefiles have same projection).

3. Create a new field in the block group shapefile to calculate the area.

4. Create a 0.5 mile buffer and project the shapefile.

5. Intersect the buffer with the block group shapefile.

6. Project the newly created shapefile.

7. Add a new field to re-calculate area.

8. Calculate the area of intersected block groups.

9. Add a new field to calculate the proportion of jobs falling in the buffer (areal interpolation).

10. Use ‘Field Calculator’ to calculate number of jobs in the buffer.

11. Find the total number of jobs by using ‘Statistics’ option. 
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B. Using online tool option
Census Longitudinal Employer-Household Dynamics (LEHD) OnTheMap
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https://onthemap.ces.census.gov/


1. Go to Census LEHD 
OnTheMap website. To begin, 
one needs to specify the location 
point. It can be done in various 
ways. 

a. If you have the point shape file 
of the location, click on 'Import 
from SHP' and upload SHP, SHX 
and PRJ files.
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b. If you know the location of 
your site, you can zoom in to the 
area and select the center of the 
site using the 'Draw Point(s)' 
option from the ‘Selection’ tab. 
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2. Add Buffer: In the ‘Add Buffer 
to Selection’ drop down list, 
select ‘Simple Ring’ and enter 
the buffer size. 

Click on 'Confirm Selection'.

3. Click on ‘Perform Analysis on 
Selection Area’ to proceed with 
analysis.
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4. In the ‘Analysis Settings’, 
select the following options:
• Home/Work Area: Work
• Analysis Type: Area Profile>All 

Workers
• Year: 2014 (or latest)
• Job Type: All Jobs

Click ‘Go’.
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5. The ‘Total All Jobs’ will be 
located on the right-hand side of 
the screen just under the bar 
charts.
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