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Presenter
Presentation Notes
Good afternoon, thank you for joining us today. My name is Javier Gomez, from the American Community Survey Office, and along with my colleague Tammy Anderson, from DataWeb and Applications, we are going to present “Using the Census Application Programming Interface (API) with the American Community Survey (ACS)”.



Outline
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 Census API Basics
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 Building an API Request

 Stay in Touch

 Questions?
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Presenter
Presentation Notes
The outline for this presentation will be as follows:
I am going to start by talking about the ACS Basics and Content. Then, I am going to let my colleague to take over and talk about the Census API Basics, using the API, and how to build an API request.
At the end, we will present information on how to stay in communication with us, and have some time for questions.



ACS Basics
• Ongoing monthly survey sent to 3.5 million 

addresses per year to produce detailed 
population and housing estimates each year

• Visit 20,000 Group Quarter facilities and sample 
approximately 194,000 residents each year

 Fully implemented in 2005 as replacement for 
the long form every ten years.

 Designed to produce critical information on 
small areas and small population groups 
previously collected on the decennial long form

 Covers 35+ topics and supports over 300 
known Federal Government uses

 Data released twice annually 
 1-year estimates (Released in September)
 5-year estimates (Released in December)
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Presentation Notes
The American Community Survey is an ongoing national survey that samples approximately 3.5 million addresses annually, which comes out to about 290,000 addresses per month. These data are collected continuously throughout the year, to produce detailed population and housing estimates each year. 

The survey covers the resident population of the United States and Puerto Rico for those people living in housing units and group quarters. Housing units include living arrangements such as a typical house, apartment, or mobile home. Group quarters are group living arrangements that are owned or managed by an entity or organization (for example, dorms, correctional facilities, or barracks). 

The survey produces critical information for small areas and small population groups – the ACS is the only source of information for many of its topics in these small areas.

These estimates are designed to produce critical information that was previously collected in the decennial census. Our estimates cover more than 35 topics and support more than 300 known federal uses and countless nonfederal uses.

We release two different sets of estimates each Fall -- 1-year and 5-year period datasets.






ACS Content

Ancestry
Citizenship Status
Disability Status
Educational Attainment & 
School Enrollment
Fertility
Grandparents as Caregivers
Language Spoken at Home
Marital History; Marital Status
Migration/Residence 1 Year 
Ago
Period of Military Service
Place of Birth
Undergraduate Field of 
Degree
Veteran Status
Year of Entry

Social

Commuting (Journey to Work) 
& Place of Work
Employment Status
Food Stamps/SNAP
Health Insurance Coverage
Income and Earnings
Industry, Occupation, & Class 
of Worker
Poverty Status
Work Status Last Year

Age
Hispanic or Latino Origin
Race
Relationship to Householder
Sex

35+ Topics 1000+ Tables 11 Billion Estimates

Economic

Demographic
Bedrooms
Computer and Internet Use
House Heating Fuel
Kitchen Facilities
Occupancy/Vacancy Status
Occupants Per Room
Plumbing Facilities
Rent
Rooms
Selected Monthly Owner Costs
Telephone Service Available
Tenure (Owner/Renter)
Units in Structure
Value of Home
Vehicles Available
Year Householder Moved into Unit
Year Structure Built

Housing
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The content collected by the American Community Survey can be grouped into four main types of characteristics – social, economic, housing, and demographic. 
Let’s take a closer look at the type of information each of these categories contain.

--Social characteristics include topics such as education, marital status, fertility, veterans, disability status, place of birth, citizenship status, year of entry, language spoken at home, migration, and others.

--The American Community Survey also collects basic demographic characteristics such as sex, age, race and Hispanic origin. This is the same information that was collected by the 2010 Census.

--Economic characteristics include such topics as employment status, income, commuting to work, occupation, industry, health insurance and others. 

--Housing characteristics include topics such as tenure, information about occupancy and the structure itself, home value, housing costs (incl. mortgages, taxes and insurance, utilities, and plumbing/kitchen facilities and others. 

-These topics are used to produce more than 1,000 tables for local communities resulting in more than 11 billion estimates each year.





Census Geographic Concepts
Nation

Regions

States

Counties

Census Tracts

Block Groups

Congressional 
Districts

American Indian/
Alaska Native Areas/ 
Hawaiian Home Lands

Urban Areas
Metropolitan and 
Micropolitan Areas

Zip Code 
Tabulation 
Areas

PlacesSchool 
Districts

Public Use 
Microdata 
Areas 
(PUMAs)

Alaska 
Native 
Regional 
Areas

State 
Legislative 
Districts

930,000  
Geographic Areas

35,000+ 
Communities
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Presentation Notes
These are some of the geographies for which ACS data is produced and the relationship between them. Lower geographic areas fit neatly within the larger areas directly connected with lines. For example, school, congressional, and state legislative districts fit neatly within states and do not cross state boundaries. However, they may cross boundaries of counties or metropolitan areas. 

Statistical geographic areas are defined primarily for data tabulation and presentation purposes.  
(Examples are Public Use Microdata Areas, Census Tracts, and Block Groups).

Block groups are statistical divisions of census tracts and are defined to contain a minimum of 600 persons or 240 housing units and a maximum of 3,000 people or 1,200 housing units. In the American Community Survey, block groups are the lowest level of geography published.

Census tracts are small, relatively permanent of a county or county equivalent. Census tracts generally have a minimum population of 1,200, or 480 housing units, and a maximum population of 8,000 people or 3,200 housing units. Tracts have an optimum size of 4,000 people or 1,600 housing units.



Availability of ACS Data Products

Estimated 
Population of 
Geographic Area

1-Year 
Estimates

1-Year 
Supplemental 

Estimates
5-Year 

Estimates

65,000 or more X X X

20,000 to 64,999 X X

Less than 20,000 X

Release Date September October December
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census.gov/programs-surveys/acs/news/data-releases.html

Presenter
Presentation Notes
ACS data products are released only one year after the data are collected, and the first year of data collection with a full sample was in 2005. 
Thus, ACS data collected in 2015 were released in 2016 as 1-year estimates. 

ACS 1-year estimates, pooling data collected over 12 months, are available for geographic areas with a population of 65,000 or more.  We plan to release the 2016 ACS 1-year estimates in September 2017.

ACS 1-year Supplemental Estimates are 60 Detailed Tables that are available for geographic areas with populations of 20,000 or more.  They are simplified versions of popular ACS tables--mainly univariate or bivariate tables focused on key topics.  We plan to release the 2016 ACS 1-year Supplemental Estimates in October. 

The Census Bureau created this product to respond to data user needs for timely data at smaller geographies.  The Supplemental Estimates will provide more current data and annual updates to almost twice as many geographies as compared to the standard 1-year release (15,101 geographies in the 2014 Supplemental Estimates vs. 7,819 geographies in the 2014 ACS 1-year release). 

ACS 5-year estimates, pooling data collected over 60 months, are available for geographic areas of all sizes down to the census tract and block group level.  We plan to release the 2012-2016 ACS 5-year estimates in December 2017.

Thus, ACS data are available for geographic areas with a population of 20,000 or more in the form of 1-year and 5-year estimates. ACS data are only available for geographic areas with a population less than 20,000 in the form of 5-year estimates. 

For reference:
In 2015, the U.S. Census Bureau discontinued the 3-year estimates in order to prioritize activities that would preserve the integrity of the sample, enhance the quality of the entire data set, and ensure a better experience for the respondent (reinstating an operation that collects data left incomplete by respondents, additional training for field representatives, continued review of the survey questions, and expanded outreach and partnership with stakeholders).

Although the Census Bureau would discontinue the 3-year product, every community in the nation will continue to receive detailed social, economic, housing and demographic characteristics through the 1-year and 5-year products. (Additionally, past 3-year data products, for populations of 20,000+ are still available to the public.)
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We are first going to cover some basics on the Census API 



The Census Data API

 Application Programming Interface
 Data Service
 Enables data providers to expose data in a 

standardized way
 Enables software developers to use 

Census Bureau data within their 
applications
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Stands for….

A data service - you use it to retrieve data

Data providers within Census Bureau
Expose data – release data to the public
Standardized – in one format

Software developers – designed with software developers in mind




Advantages
 Reduces the learning curve by 

standardizing across multiple datasets 
 Access only the variables and 

geographies needed
 No need to host data on another server
 Gives immediate access to most current 

data
 No complex interface
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The Census Data API is an efficient way to request data directly from Census servers

Standardizing across multiple data sets – you access data the same way regardless of the data.

Access – not pulling up a table with data for all states, for example. You can pull up only what you need.

A developer does not need to download data on his/her server – can access it from ours.
And as a result, as new data become available, it’s accessible to the developer – no downloading needed.

Not a complex interface – easy to use once you learn how to build a request



Uses
 Supports mobile and web applications

 Drives interactive data visualizations

 Connects to statistical analysis software 
like R
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Embed the API queries within the code to build apps – internal to the Census Bureau and external

Including applications that have visualizations

The API queries can be embedded in code for statistical analysis software also.
Can find code on github and other sites. Example, “R package to retrieve Census data and metadata via API” (https://github.com/hrecht/censusapi)
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Here are some examples of apps that use the Census API

Here’s a web app that’s external to the Census Bureau, created at Cornell University by Jan Vink – NY SDC


URL  http://pad.human.cornell.edu/Unlisted/uncertaintymap_fullinfo_api_B17001.cfm
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Here’s an app on the Census website that pulls data from the Census data API
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And here’s a Census mobile app for your phone that accesses data from the API

As data on the API are updated/correct, they are immediately available for the apps. 
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And here’s a dashboard created by the PA SDC that accesses data from the API

As data on the API are updated/correct, they are immediately available for the apps. 
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Next, we’ll talk about using the API



Example: American Community 
Survey

https://api.census.gov/data/2013/acs1?get=NAME,B17001_002E&for=state:*
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Here’s an ACS table from the American Fact Finder on poverty status in the US
2013
1-Year estimates Table B17001
by state
showing estimates and margin of error

Above the table is the API 	query requesting the first line of these data, which would be 
totals for the states 
without margins of error
Data for margins of error, by sex and age are available in the Census Data API.

For our example, we will focus on the totals for states.



Output

Returns data in json format that looks 
like this:
[["NAME","B17001_002E","state"], 
["Alabama","883371","01"], 
["Alaska","67016","02"], 
["Arizona","1206460","04"], 
["Arkansas","565469","05"], 
["California","6328824","06"],
Continued…
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https://api.census.gov/data/2013/acs1?get=NAME,B17001_002E&for=state:*

Presenter
Presentation Notes
Here’s what the output looks like – data from each state on a row

Compare this to what’s on the AFF table.

Json stands for javascript object notation 
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Let’s look at how to build an API request.



API Request –
Four Easy Steps

1
Identify the 
dataset you 
want to use

https://api.census.gov/
data.html

https://www.census.g
ov/developers/

2 Identify items 
needed

Variable names 
/variables.html

Geography codes 
(usually FIPS)
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There are four basic parts. Let’s look at these and go into more detail in a moment.


https://api.census.gov/data.html
http://www.census.gov/developers/


API Request –
Four Easy Steps

3
Request the 

variables and 
geographies

?get=variable,names,separat
ed,by,commas

&for=geography level:code

4 Put it all together
https://api.census.gov/data/2
013/acs1?get=NAME,B17001

_002E&for=state:*

20



Example: American Community 
Survey

https://api.census.gov/data/2013/acs1?get=NAME,B17001_002E&for=state:*
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Presentation Notes
Let’s go back to the ACS example and build this request step by step….



API Discovery Tool
https://api.census.gov/data.html
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DEMO OF DISCOVERY TOOL


Before we build the request, I want to take you through the API Discovery Tool, which lists all the datasets and helps developers build queries.



Start Your Request

https://api.census.gov/data/2013/acs1
?get=NAME,B17001_002E&for=state:*

1
Requests always begin 
with: 
https://api.census.gov/d
ata
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Add the Data Year

https://api.census.gov/data/2013/acs1
?get=NAME,B17001_002E&for=state:*

1
Add the data year to the 
URL. This is usually the 
year the data were 
collected.
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Add the year. For timeseries datasets the year is designated as ‘timeseries’  e.g. https://api.census.gov/data/timeseries/



Add the Dataset Name

https://api.census.gov/data/2013/acs1?g
et=NAME,B17001_002E&for=state:*

1
Find the dataset name 
at: 
https://api.census.gov/2
013/data.html
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And then the dataset name after the year. Can look at either the ‘Dataset Name’ column or the ‘API Base URL’ column on the data.html, or in this example: https://api.census.gov/data/2013/acs1.html, page.
If there are two levels in the Dataset Name, it will appear as ‘ACS1 > Profile’ which translates to ‘ACS1/Profile’ in the URL.



https://api.census.gov/data/2013.html
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And then the dataset name after the year. Can look at either the ‘Dataset Name’ column or the ‘API Base URL’ column on the data.html, or in this example: https://api.census.gov/data/2013/acs1.html, page.
If there are two levels in the Dataset Name, it will appear as ‘ACS1 > Profile’ which translates to ‘ACS1/Profile’ in the URL.




Start Your Request 

https://api.census.gov/data/2013/acs1?g
et=NAME,B17001_002E&for=state:*

2
Always start your 
variable request with  
?get=
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After defining the year and dataset, you will always begin defining the variables and geographies you want by starting with  ?get=



Add Your Variables

https://api.census.gov/data/2013/acs1?g
et= NAME,B17001_002E&for=state:*

3
Find the variables you 
want here:
https://api.census.gov/d
ata/2013/acs1/variables
.html
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To find variable names, AFF is a good place to start if the dataset is available there. Variables are often named beginning with their table number, e.g. B17001. Then 



https://api.census.gov/data/2013/acs1/variables
.html
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Using the browser’s search function to find B17001 on the variables.html page.  B17001_002E is the estimate for Income in past 12 months below poverty.



Add Your Geography

https://api.census.gov/data/2013/acs1
?get=NAME,B17001_002E&for=state:*

4
Find available  
geographies here:
https://api.census.gov/d
ata/2013/acs1/geograp
hy.html

30



https://api.census.gov/data/2013/acs1/
geography.html
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The name shown in the Geography Hierarchy column is what is used in your ‘&for=‘ statement. 
For multi-level geographies, use the last part in the ‘&for=‘ statement, and the first part can be used as a qualifier in the ‘in=‘ clause.
Can also get this information from the “Examples” (next slide)




https://api.census.gov/data/2013/acs1/example
s.html
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&for=county+subdivision:*&in=state:36
&for=county+subdivision:*&in=state:36+county:001

Presenter
Presentation Notes
The name shown in the Geography Hierarchy column is what is used in your ‘&for=‘ statement. 
For multi-level geographies, use the last part in the ‘&for=‘ statement, and the first part can be used as a qualifier in the ‘&in=‘ clause.
The examples show queries using each geographic level. 
NOTE that for multi-word names you use a plus (+) sign between the words.  You also use a plus sign for specifying multiple levels in the ‘&in=‘ clause, see the second example highlighted above - county subdivision within county within state.




Put it all Together

[["NAME","B17001_002E","state"], 
["Alabama","883371","01"], 
["Alaska","67016","02"], 
["Arizona","1206460","04"], 
["Arkansas","565469","05"], 
["California","6328824","06"],
Continued…
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https://api.census.gov/data/2013/acs1
?get=NAME,B17001_002E&for=state:*

Presenter
Presentation Notes
Here’s what the output looks like – data from each state on a row




Resource Links
Census Developers Page:
 https://www.census.gov/developers/

API Discovery Tool:
 https://api.census.gov/data.html
 https://api.census.gov/data.xml
 https://api.census.gov/data.json 

Convert JSON to CSV data:
 https://www.convertcsv.com/json-to-csv.htm
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And here are the links for the Developers Page and the Discovery Tool.

https://www.census.gov/developers/
http://api.census.gov/data.html
http://api.census.gov/data.xml
http://api.census.gov/data.json
http://www.convertcsv.com/json-to-csv.htm


Developers Page
www.census.gov/developers/
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COME HERE FOR IMPORTANT UPDATES

The Developers Page has high level information about the API, the data sets, and geography. 

It’s here that a developer can register for a key.



Available APIs for ACS 
www.census.gov/data/developers/data-sets.html
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Available APIs for ACS
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 ACS 1-Year Data (2011-2015)

 ACS 3-Year Data (2012-2013)

 ACS 5-Year Data (2009-2015)

 ACS Migration Flows (2009-2014)

 Supplemental (2014-2015)

Presenter
Presentation Notes
Again, here’s the Discovery Tool.



Register for a Key
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Less than 500 api queries per day - no key needed



Help Using the API?

Contact:
DataWeb Help Desk

dsd.ferrett@census.gov
1-866-437-0171
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For questions on today’s presentation, please contact me..
For help in using the API, please contact the DataWeb Help Desk. 

mailto:dsd.ferrett@census.gov
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Source Us!
U.S. Census Bureau’s [YYYY-YYYY] American Community 
Survey [1/5]-year PUMS [estimates/statistics/data release]

4141

“As the topic of who bikes in Philly always seems to be a hot topic of conversation on social 
media, we reached out again for some further analysis of cycling demographics. Econsult
researcher Caitlin Furio crunched the numbers for us from the 2008-2012 Public Use 
Microdata Sample (PUMS) data from the ACS…”
http://www.philly.com/philly/news/Who_bikes_drives_walks_or_rides_transit_to_work_in_Philly.html

“Homeownership rates are calculated from the 2013 American 
Community Survey (ACS) Public Use Microdata Sample (PUMS) and are 
based on whether the head of household, spouse, or unmarried partner 
is a veteran. “
http://www.huffingtonpost.com/jed-kolko/where-veterans-live_b_6134066.html

Household- and individual-level data are based on the. 2012 5-Year American Community Survey (ACS) 
Public Use Microdata Sample (PUMS)
http://www.citylab.com/housing/2014/08/where-private-school-enrollment-is-highest-and-lowest-across-the-
us/375993/

Presenter
Presentation Notes
Finally…please help us reach new users by sourcing us.

http://www.philly.com/philly/news/Who_bikes_drives_walks_or_rides_transit_to_work_in_Philly.html
http://www.huffingtonpost.com/jed-kolko/where-veterans-live_b_6134066.html
http://www.citylab.com/housing/2014/08/where-private-school-enrollment-is-highest-and-lowest-across-the-us/375993/


Sign up for and manage alerts at 
https://public.govdelivery.com/acco
unts/USCENSUS/subscriber/new

More information on the 
American Community Survey:
www.census.gov/acs

Continue the Conversation #ACSdata

(800) 923-8282 or 
(301) 763-1405 
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facebook.com/uscensusbureau

twitter.com/uscensusbureau

youtube.com/user/uscensusbureau

instagram.com/uscensusbureau

pinterest.com/uscensusbureau

linkedin.com/company/us-census-bureau

Email us at:
acso.users.support@census.gov

Presenter
Presentation Notes
I would like to wrap up this presentation by encouraging you to connect with us. You can sign up for and manage alerts on the ACS  via GovDelivery, visit our website, or connect on the various social media platforms using the hashtag #ACSdata.
You can also email acso.users.support@census.gov with any questions.



https://public.govdelivery.com/accounts/USCENSUS/subscriber/new
http://www.census.gov/acs


ACS Data Users Group
 Purpose: 

 Improve understanding of the value and utility of ACS data. 
 Promote information sharing among data users about key ACS data 

issues and applications
 Membership is free and open to all interested ACS data users
 Webinars and special sessions at professional meetings 

planned
 Users group website and online community
 API Group at:

https://acsdatacommunity.prb.org/acs-data-products--
resources/api/f/15/t/158

acsdatacommunity.prb.org
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We want to remind you that there is a users group specifically for users of ACS Data.  

The ACS Data User Group or “DUG” was formed in partnership with Population Reference Bureau.  It’s a great way to learn from your peers about how to use ACS data for all kinds of applications.

Go to acsdatausers.org to learn more, including how to sign up to be one of the over 1,700 users in the ACS online community.  There’s even a group specifically for Using ACS Summary Files.



Need Local Stats?

 Assistance Near You!

Our regional data staff can help 
you access local statistics from 
the ACS or offer training to help 
build your skills. Contact us at:
1-844-ASK-DATA 
(1-844-275-3282)
census.askdata@census.gov
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As a reminder, we have Data Dissemination Specialists throughout the country who can provide data workshops locally. If you’re interested in a workshop, please contact clmso.ddb.questions@census.gov. 
Data Dissemination Specialists are based in the following areas:

Atlanta, Miami, Charlotte
Chicago, Minneapolis, Little Rock
Denver, Albuquerque, Dallas, Houston
Los Angeles, Seattle, San Francisco, Nevada
NYC, Boston, CT/RI, NJ/PR
Philadelphia, Columbus, Richmond, Nashville, DC



Questions?
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