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THE MAF/TIGER SYSTEM TODAY
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OVER 14 MILLION UNIQUE GEOGRAPHIC AREAS, INCLUDING LEGAL, 
ADMINISTRATIVE, AND STATISTICAL AREAS.

LEGAL BOUNDARIES FOR APPROXIMATELY 40,000 UNITS OF GOVERNMENT.

APPROXIMATELY 7 MILLION MILES OF ROADS.

ADDRESSES FOR MORE THAN 146.7 MILLION HOUSING UNITS.

STRUCTURE POINTS FOR APPROXIMATELY 94% OF THOSE HOUSING UNITS.

GEOSPATIAL 

INFORMATION IN OUR 

MAF/TIGER SYSTEM 

INCLUDES…

Presenter Notes
Presentation Notes
A little background for those unfamiliar with the MAF/TIGER System. The Master Address File (MAF) is the repository for all residential addresses in the nation and supports the Decennial Census and other Census surveys. TIGER is Topologically Integrated Geographic Encoding and Referencing and is the roads, boundaries, points, and areal features. As you can see, it is a large database. 



ADDRESS MAINTENANCE LEADING UP TO 2020
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From 2010-2020

9.3 million new addresses were 
added to the MAF from the DSF.

128.1 million DSF residential and 
deliverable addresses sent to the 
2020 Census Enumeration Frame 
as housing units.

 97.5 percent of those 
addresses were enumerated.

From 2015-2019

Clerical staff reviewed more than 
13 million blocks to identify blocks 
that required follow-up during In-
Field Address Canvassing.

 65 percent of the nation’s 
addresses were validated using 
only In-Office Address 
Canvassing methods.

USPS ADDRESS UPDATES
IN-OFFICE ADDRESS 

CANVASSING

From 2013-2018

134.1 million addresses received 
from partners.

 106.2 million, or 99.51 percent, 
used to update the MAF, nearly 
all correcting or improving 
geocodes.

 1.2 million addresses newly 
geocoded.

PARTNER FILE UPDATES

Presenter Notes
Presentation Notes
How did it get so large?  We invested a lot of time refining our methods and working with partners in preparation for the 2020 Census.  

USPS Address Updates

Thanks to the Census Address List Improvement Act of 1994 (P.L. 103-430) the Census Bureau has used the address list maintained by the United States Postal Service, known as the Delivery Sequence File (DSF), to continuously update the MAF on a bi-annual basis.  

Between 2010 and 2020, over 9.3 million new addresses were added to the MAF from the DSF.​

​For the 2020 Census, 128.1 million DSF residential addresses were used for enumeration.​
Of those, 97.5 percent were successfully enumerated.  ​
The remaining 2.5 percent consisted of duplicate, vacant, seasonal, and/or demolished housing units.​
​
Partner File Updates 
Also know as the aforementioned Geographic Support System or GSS
Between 2013 and 2018, the Geography Division launched a nationwide partnership program to obtain information from tribal, state, and local governments to update the MAF/TIGER System.  Through this effort we received just over 134 million address records.

We accepted 106.7 million, or nearly 80 percent of those records, because they met our minimum address criteria.  ​When matched to MAF, 99.51 percent, matched.  This served as an excellent validation of the quality of the MAF.​  Additionally, approximately 521,000 new addresses were added to the MAF, and geocoded 1.2 million addresses. 

In Office Address Canvassing 

For the 2020 Census, the Census Bureau pioneered In-Office Address Canvassing (IOAC). Using about 150 technicians, reviewing high-quality, high-resolution satellite imagery, and multiple sources of address information, we conducted a complete review of all blocks in the nation, while working in the office. Some blocks were reviewed multiple times to evaluate ongoing change. All-in-all we conducted more than 13 million block reviews.

The technicians validated 87 percent of the blocks as passive – meaning there was no difference between the number of housing units they viewed in the imagery as compared with the number of housing units in the Master Address File.  The 87 percent of the blocks that were validated during In-Office Address Canvassing represented 65 percent of the nation’s addresses.  Meaning, we only had to conduct In-Field Address Canvassing for 35 percent of the nation’s addresses.  Our IOAC operations resulted in a significantly smaller presence in the field prior to the 2020 Census, with fewer staff  and fewer offices, resulting in great efficiencies.




STRATEGIES FOR MAINTAINING THE MAF/TIGER SYSTEM IN 2024 AND BEYOND
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Presenter Notes
Presentation Notes
Things the Census Bureau will continue to do:
Update the MAF using the proven methods like the USPS Delivery Sequence File
Use on-line GIS sources we discover
Conduct outreach to local governments where we need data – for example if a municipality has data that was not included in the parcel datasets or is lacking online GIS.
Use state and local imagery within our processes (highlight need to get their data into the national parcel providers)
Conduct geographic partnership programs (BAS, LUCA, Redistricting, PSAP, New Construction) 
Define Statistical Areas
Support Census Enumeration of Special Populations (aka Group Quarters, SBE, etc.)
Conduct parts of the Census in-person and enable enumerators to add and delete addresses in the field during enumeration.
Continue to update the MAF with information captured in the field, where appropriate. 

Things the Census Bureau does not plan to continue to do:
GSS-I Partner File Program 
In Field Address Canvassing
In-Field Validation of LUCA Submissions

We are also introducing new strategies, including new and enhanced data sources, automated change detection, parcel address matching, and the creation of an intelligence database.

Let’s talk about these exciting new strategies next.




INTELLIGENCE 
DATABASE (ID)

Slide Does NOT Contain Title 13 Data

Presenter Notes
Presentation Notes
To better document and assess our work to enhance the MAF/TIGER System, we developed an Intelligence Database (ID). This database is continually updated throughout the decade with data sources from inside and outside of the Census Bureau.  This system will integrate the result of change detection and parcel matching, along with statistics from multiple other data sources, to help identify, investigate, and track where address growth is occurring and where issues in the address list exist. ​​
​​�The Intelligence Database will also enable us to distinguish blocks that do not need updates.  This will reduce the chance of introducing errors into blocks and/or housing units that we already consider to be optimal.




CHANGE DETECTION 
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Imagery: © 2023 ESA Sential-2, Image Dates 4/3/2020, 11/4/2023

Presenter Notes
Presentation Notes
Now let's dive a little deeper into the change detection process with an example.

The first step in the Automated Change Detection process uses moderate-resolution satellite imagery to identify areas of change using Google Earth Engine on the Google Cloud Platform (GCP). This “first pass” of Automated Change Detection, using the European Space Agency’s (ESA’s) 10-meter resolution Sentinel-2 imagery – which is captured every five days – allows the Census Bureau to compare multiple scenes over a six-month period to identify persistent change, minimize false positives, and use multiple methodologies to gain confidence in the areas identified. This imagery may appear blurry to the human eye, but the spectral bands are ideal for identifying change because the machine learning algorithms can methodically identify patterns with the bands. 

In the Sentinel-2  image on the left is from April 3, 2020. You can see ground clearing but no construction.

The Sentinel-2 image on the right was captured on November 4, 2023, and shows the same scene with the red polygons showing areas of change detected by our change detection model.

The yellow outline you see shows a 1-kilometer grid cell from the Military Grid Reference System (MGRS).  That’s our unit of work in this model.

After our change detection model is run and areas identified, we use additional models from NASA Observational Products for End-Users from Remote Sensing Analysis (OPERA) Land Surface Disturbance (DIST) Alert and Google Dynamic World product to validate our results. 

Using this data, we can pinpoint areas of potential growth and move to the next step. 

Efforts in implementing automated change detection models have enabled the Census Bureau to conduct a systematic review of change on the landscape for the nation in a matter of days versus the 22 months it took to perform a similar process using clerical staff leading up to the 2020 Census



PARCEL MATCHING
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Slide Does NOT Contain Title 13 Data

Presenter Notes
Presentation Notes
PAMS for California over 3 cycles:
6.5 Million verify
GT 1 million added MSP
GT 6.6 Million better MSPs
~150k newly geocoded

So, we’ve identified change on the landscape, but how do we use it to update the MAF? We’ve acquired 2 nation-wide parcel datasets for this purpose.  Additionally, every 6 months we update with the DSF from the US Postal Service, which means if it gets mail, got mail, or will ever get mail, we have it in the MAF. We match the parcel addresses to the MAF and use the parcel geometry to find a location. We intersect parcel data with our change areas and automate the MAF update. We are taking a conservative approach to updating to start, so we can evaluate the quality of the parcel sources and avoid adding duplicate addresses, but even with this approach, we’ve had great success. We started updating last October as a proof concept and this month we updated the MAF in full production. Nationwide, we validated over 71.3 million addresses, corrected the geocoding location for over 45,000 addresses, and geocoded 1.4 million addresses (new growth since 2020 Census). Remember, partner file updates from 2013 to 2018 geocoded 1.2 million, but GSP has done more than that in less than 6 months. 



WHAT CAN CENSUS PARTNERS DO NOW? 
REVIEW YOUR ADDRESS AND SPATIAL DATA INVENTORY

Explore our Current Address Count Listing Files and 
Current Census Address Count Listing Files Viewer 
and compare your current address counts to ours.

 

Utilize the Housing Unit Change Viewer to monitor 
how well the Census Bureau is capturing change in 
your community since the 2020 Census. 

Use the Census Geocoder to identify the geocode 
for any address.
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Presenter Notes
Presentation Notes
GEOIDs: 060590755181004, 060590755181001, 060855130004002 (Rains Village Stanford)

What Census Bureau Partners can do now?
Explore the Current Address Count Listing Files and Current Census Address Count Listing Files Viewer to determine how many addresses the Census Bureau currently has associated with each census block. This is an excellent tool to ensure we have the right coverage in each block.
Partners can compare the counts in these files with address counts from the 2020 Address Count Listing Files and the 2020 Address Count Listing Files Viewer  to understand how well the Census Bureau is capturing change in your community since the 2020 Census. 
Partners can also use these tools to compare the Census Bureau’s count of addresses to their own count and to help identify where there may be discrepancies. 
Use the Census Geocoder  to identify the geocode for any address, not only as part of the 2030 LUCA Program, but for any reason throughout the decade.


https://www.census.gov/geographies/reference-files/2024/geo/addcountlisting.html
https://mtgis-portal.geo.census.gov/arcgis/apps/webappviewer/index.html?id=c754be823d6342949a4c50e519eb87be
https://mtgis-portal.geo.census.gov/arcgis/apps/experiencebuilder/experience/?id=3a87e24a2ec54e01ab277a12d467e7d9
https://geocoding.geo.census.gov/geocoder/


DEMONSTRATION OF VIEWERS
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Presenter Notes
Presentation Notes
GEOIDs: 060590755181004, 060590755181001, 060855130004002 (Rains Apartments Stanford)





WHAT CAN CENSUS PARTNERS DO NOW? 
MAINTAIN AND PUBLISH YOUR ADDRESS AND SPATIAL 
DATA

Publish your data in the National Address 
Database (NAD). 

Ensure your jurisdictions are updating parcel 
data on the jurisdiction websites, and/or through 
parcel data integrators.

Ensure online GIS data resources are up to date. 
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Presenter Notes
Presentation Notes
Ensure that you are uploading your address list to the NAD-  
Later this year GEO plans an evaluation of the NAD to determine usability for MAF update. 
Ensure that your jurisdiction is updating parcel data either on the jurisdiction websites, or through parcel data integrators.
Update your online GIS data resources – our staff (and many others) are using on-line resources regularly
Updating these resources reduces burden on transfer of large GIS files between the Census and your government.
Valuable for many data integrators. 
Update your roads – roads make are the heart and soul of ensuring we have good address coverage, and good boundary coverage later in the decade.  




FOCUS ON UNIQUE ADDRESS SITUATIONS
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NATURAL DISASTERS HIDDEN HOUSING UNITS NON-CITY STYLE ADDRESSES  

Presenter Notes
Presentation Notes
I just demonstrated some ways the GSP is updating and maintaining the MAF, but what about the nontraditional style addresses or non-city style (no HN or Street Name and no mail delivery) or areas impacted by disasters. A major benefit of automating update and maintenance for the vast majority (99.58% for the nation and 99.72% for NC) of the nation’s addresses means the GSP can focus efforts and resources on the unique address situations. I’ll briefly touch on a few examples.


Unfortunately, we are experiencing more natural disasters than ever before.  It is important for us to understand the impact of these disasters and then to track reconstruction of the impacted areas moving forward.  ​Fortunately, I don’t have an example of a recent catastrophic disaster for NC – but I do have an example for Maui and the fire that devastated the island. On the left side of the slide, you can see the structutes impacted by the fire in red and  unaffected structures in green. Using damage assessment points from FEMA intersected with MAF/TIGER data (census blocks in purple) overlayed on post-disaster imagery allows us to see the impact in almost real-time (103 Blocks and 4,345 Hus). The Intelligence Database helps us understand the impact and track reconstruction. The ID ingests data from multiple sources including damage assessments points from NOAA and FEMA and post disaster satellite imagery from vendors or aerial imagery from the civil air patrol. We will be able to track the recovery through sources such as automated change detection and information in the DSF, such as the Delivery Point Type which indicates whether an address is receiving mail or not. Monitoring this data will allow Geography Division to know when homes are rebuilt, and mail delivery has resumed for areas impacted by disasters. 

The Census Bureau has focused many research and outreach efforts to better understand the people and households that are the most difficult to enumerate – or what is commonly referred to as the hard-to-count (HTC) population. One segment of the HTC population, hard to locate, focuses on the location of the household. This segment includes people who live in homes that are not currently on the Census Bureau’s list of addresses – including “hidden housing units” that may not be easy to identify – as well as people who wish to remain hidden.  Examples of hidden housing units include basement apartments, garage apartments, informal splits of single-family homes, and free-standing ancillary dwellings such as mobile homes parked in a yard. ​
​
We are currently developing approaches that will improve hidden housing unit coverage in the MAF through a targeted outreach campaign that explicitly asks local jurisdictions to consider and provide hidden housing units as part of ongoing address partnership activities, and through decennial address update programs such as the LUCA. Another strategy being explored is asking questions at time of enumeration in a questionnaire-based approach by prompting respondents to think about hidden units and report on the residents. 

Areas without city style addresses are more challenging.  This is because the USPS does not mail directly to these addresses, and it is harder to direct an enumerator to knock on the door.  The GSP has specialized teams focusing on these areas with targeted updates and partnership activities including pilot projects. Geography Division also has an Address Geolocation Challenge open to the public seeking innovative ways to update and maintain rural addresses (StatVentures | Census Open Innovation Labs). We continue to look for quality sources and innovative methods in these areas and welcome your input. 



​




QUESTIONS?

CONTACT INFORMATON
Stuart Irby

Stuart.c.irby@census.gov
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THANK YOU!



MAF STRUCTURE POINT ‘PRECISION’ FOR CALIFORNIA
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ACS 2024 CENSUS ADDRESS FRAME
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