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Using Esri Tools in the Boundary and 
Annexation Survey Quality Control 

Process



Boundary and Annexation Survey

The Boundary and Annexation Survey (BAS) 
is an annual opportunity for invited 
governments to:

o Review boundaries, names, and 
governmental status.

o Make corrections and updates to these 
boundaries, names, and status.

The information collected is used to tabulate 
data for the decennial and economic 
censuses, and surveys such as the American 
Community Survey (ACS).



BAS Response Rates

BAS 2017 had a 92% response rate and processed 67,158 changes!
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BAS Process

• Submitted changes are 
verified and prepared 
to be entered in the 

MAF/TIGER Database 
(MTDB) .

Processing

• Verified changes 
are integrated into 

the MTDB .

Digitizing
• After integration, 

changes are put 
through two rounds 

of QC.

QC



With Great Power Comes Great Responsibility

Higher response rates and increased participation is great 
because our data will be more accurate…

….but that means we must process, integrate and QC more 
changes in the same time frame!

Problem:
How do we make our QC process quicker and more efficient while 

maintaining our high internal data standards?



Previous QC Script

Real time data is 
extracted from 

MTDB and 
converted to a 

shapefile.

Map layers for 
various types of 
geography are 

dissolved from the 
shapefile based 

on the Geography 
ID (GEOID).

A .mxd file is 
created from a 
map template.



Previous QC Process
Manually review each polygon, comparing the current 
geography in our database and the change shapefile 

submitted by the partner to ensure:

Each update was completed.

No small areas were missed. 

All of layers of geography were properly 
updated.



ModelBuilder and ArcPy to the Rescue!

ModelBuilder and ArcPy were 
used to improve the QC process.

Easily identify updates that have 
errors associated with them and
quickly locate the errors. 



ModelBuilder – Find the Errors
Run a symmetrical difference 

between the previous version of 
the city and the current version 

the city to find the areas of 
change.
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ModelBuilder – Find the Errors
Run a second symmetrical difference 
between the areas of change and the 
change shapefile submitted by the city.
The result is a shapefile that contains all 
the of potential mistakes. Current 
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ModelBuilder – Associate Errors

In the change shapefile 
submitted by the city, a new 
field called “Feature_ID” is 

made.

The OBJECTID field is used to 
calculate the value.



ModelBuilder – Associate Errors

Another field 
called “Error” is 

added to the 
change 

shapefile.

Records in the 
change shapefile 
that are within .5 

meters of 
potential errors 

are selected.

The “Error” field of 
the selected records is 
calculated as “Y” and 

all others are 
calculated as “N”.



ArcPy

The model was exported as a python script 
and modified to accommodate various types 

of BAS submissions.

The modified script was inserted in the 
current QC script as a function and called 

before the creation of .mxd file.



Results
This new process is more precise and saves time:

• Decreased QA time for shapefiles with more than 
50 records by 28%.

• Caught small mistakes that were missed by human 
eyes.

• Easily located mistakes.
• Located areas that were incorrectly modified and 

not associated with any changes.



Contact

Kiara.ray@census.gov

Boundary and Annexation Survey –
https://www.census.gov/programs-surveys/bas.html
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