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Introduction

• Population estimates of municipalities 

play a critical role in a broad range of 

planning decisions (Deng, Wu, and Wang 2010; Hoque 

2012; Smith and Cody 2013).

• Grants, locating public facilities, 

schools, housing developments, 

transportation routes, hospitals, etc. all 

require population estimates (Wu et al. 2005; 

Smith and Cody 2013).

• Population estimates are used by local 

businesses, large corporations, and 

federal, state, and local governments 
(Deng, Wu, and Wang 2010; Hoque 2012; Smith and Cody 2013).

Figure 1. San Marcos city limits illustrating complexity of  

municipal boundaries. Map created by authors. 
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Housing Unit Method

• The most popular method of population 

estimation is the Housing Unit 

Method (HU), used by municipal 

governments, state agencies, and the 

Census Bureau (Deng, Wu, and Wang 2010, Smith and Cody 

2013).

• The HU method is based on the number 

of housing units in a location and the 

average number of people living in 

each unit. This is a popular technique 

because it is simple and can adapt to 

various data sources (Deng, Wu, and Wang 2010 , Hoque, 

2012, Smith and Cody 2013).
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Figure 2. Address points in Census Block, San Marcos, Tx.  Map created by authors. 
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Housing Unit Method

• Municipalities have data on the number 

of HUs and the number of group 

housing units-apartments etc. (GH) (Smith 

and Cody 2013).

• They rely on surveys like the Census or 

ACS for the number of persons per 

household (PPH), and the vacancy rate 

(VR) (Smith and Cody 2013).

• The calculation can become tedious as 

each Census designated area can have a 

different PPH and VR (Smith and Cody 2013).

Population = (HUs * PPH * VR) + (GH * PPH * VR)
For each Census Area
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Figure 3. Address points in Census Block illustrating difficulty in calculating 

population by HU method. Map created by authors. 
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Objective

• Use Areal Interpolation of Census Data to create an accurate and user-friendly method 

of small area population estimation, targeted at Municipal Government use.

• More efficient than Housing Unit 

Method

• Uses Authoritative Data Source by 

default 

• Versatile – calculate populations for 

subset of  city limits

Why
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Figure 4. City of  Kyle Water CCN and city limits.  Map created by authors. 
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Data Collection

Data Source

Test City Limits Shapefile-Kyle https://city-of-kyle-maps-

giskyle.hub.arcgis.com/datasets/GISKyle::jurisdiction-

1/explore?location=29.986848%2C-97.776775%2C11.69

Test City Limits Shapefile-San 

Marcos

https://data-cosm.hub.arcgis.com/datasets/city-

limits/explore?location=29.868371%2C-97.930650%2C11.91

Test City Limits Shapefile-Austin https://data.austintexas.gov/dataset/BOUNDARIES_jurisdictions/3

pzb-6mbr 

Default population data https://www.arcgis.com/home/item.html?id=b3642e91b49548f5af77

2394b0537681#overview

Authoritative Population 

Estimates to compare accuracy-

Texas Demographic Center.

https://demographics.texas.gov/data/tpepp/estimates/
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Methodology

• Sum Block Level (or user input) Population data for all Blocks within a user-specified 

area, with special consideration for edge cases. 
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Figure 5. Conceptual flowchart of  research script. Created by authors. 
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Pseudocode

1. Get input parameters
a. Required user input study area

b. Optional study area dissolve field

c. Optional user submitted population data

d. Optional field containing population data

e. Required output table

2. Set path for ESRI Living Atlas population data

3. Set ArcGIS Pro Project as CURRENT and get map as Active Map

4. Perform error checks and provide messages on user input study and dissolve field

5. Perform error checks and provide messages on user input population data, if  provided

6. Import ESRI data if  no user submitted population data

7. Set variables and pass error-checked input parameters into tabulate intersections tool

8. Pass output from tabulate intersections into statistics tool to sum and group by

9. Add and drop fields to clean output table

10. Add output table to map
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Results-Tool Function

• Functions as expected, provides population estimation for user-input study area

• Provides warning and error messages for bad input data

• Runtimes for multiple study areas in one shapefile can be excessively high

• Tabulate intersections tool will only output 5 features at a time, despite no indication 

of  this limitation in the documentation
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Results-Edge Case Methodology

• Edge cases are accounted for by apportioning the 

population of  each edge-case census block to the 

study area based on the proportion of  the overlap 

between the edge-case census block and the study 

area

• Could be argued that census blocks are small 

enough and aligned closely enough to real borders 

that edge cases can be ignored 

• The results to the right show the population 

estimates for the two extreme cases of  ignoring 

edge cases. 

• Indicates that the methodology presented by the 

research makes a significant difference in 

population estimates.
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Figure 6.  The two extremes of  ignoring edge cases: selecting all census blocks 

intersecting the study area (left) and selecting only census blocks completely within 

the City of  Kyle study area (right).  Map created by authors. 

Table 2. Population estimates based on extremes of  edge cases. 
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Results-Tool Accuracy

• Overall, results show that the tool can be highly accurate when compared to authoritative population estimates done 

by the Texas Demographic Center

• Most cities show accuracy within 3%

• Some cities above 10% error and some over 50% error. 

• Of the 50 cities tested, all with error above 10% are border cities
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Conclusions

• Overall, results show that the tool can be highly accurate when compared to 

authoritative population estimates done by the Texas Demographic Center

Most cities show accuracy within 3%

• Some cities above 10% error and some over 50% error.

• Of the 50 cities tested, all with error above 10% are border cities
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Demo
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