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Dylan Coyle 

Visualizing Five Years of Gentrification in Dallas, Texas 

 The past decade has seen a surge of walkable infill development in Dallas. While the 
local press has thoroughly chronicled this economic and population growth and has 
acknowledged that it may be displacing people, most discussion of displacement has been 
anecdotal and efforts at comprehensively understanding displacement in Dallas have been 
lacking. This project will help to fill this gap using GIS. GIS is the right tool for this job because 
mapping large areas can not only help us find answers to questions we have already thought of, 
but can also illuminate trends that we would not have noticed or considered had we limited 
ourselves to running statistical correlations between variables. Given that this project arrives at 
an early stage of research into this question, the mixture of issue exploration and preliminary 
hypothesis testing this method can provide is ideal.  

 This project will look for any association that may exist between the change over time in 
the number of high-income households in a given area and the change in the number of low-
income households in the same place and time. Beyond simply looking into that question, it will 
also explore shifts in the number of high and low income households in Dallas across different 
racial and ethnic groups to see whether the impacts of gentrification differ between low-income 
households of different races and ethnicities.  

About the Data  

All of my data come from the 2010 census and the 2015 American Community Survey’s 
5-year estimates. I picked these two datasets (both of which I obtained through Simply Analytics 
rather than directly from the American FactFinder) because they were directly comparable to one 
another, were fairly recent, were not collected in overlapping years, and are more reliable in at 
the census tract level than the ACS three-year estimates.  

Since both of these datasets were created during or after the 2010 census, they use the 
same map of census tracts, which makes them comparable. I had originally considered including 
data from the 2000 census, but since I am making comparisons within census tracts across time, 
the fact that tract boundaries from the 2000 census differ from the 2010 census was a deal-
breaker.  

When I was choosing between post-2010 datasets, the fact that there was no overlap in 
data the two datasets contain was also an important factor in my choosing these datasets. The 
data for the five-year ACS datasets was collected between 2011 and 2015, which means that the 
census’s 2010 data does not appear in this dataset. That would not have been the case if I had 
used, for example, a three-year ACS estimate from 2016 (collected from 2014 to 2016). I also 
explored the possibility of using a 2017 dataset from Simply Analytics, but I ultimately held off 
due to this concern about data overlap as well as questions about the quality of the data, which 
seemed to be based off of a firm’s projections created with a proprietary method. 

One final reason for choosing the 2015 ACS five-year estimate was that it would be less 
noisy in small geographies than three-year estimates. According to the Census Bureau, their five-
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year estimates tend to be more accurate than their three-year estimates1 (one-year estimates are 
not produced at the tract level), and given that I am working at the census tract level, I wanted 
the dataset that was most reliable in small geographies.  

Within these two datasets, I pulled data showing the raw counts of households across 
different income levels and demographic categories. I will discuss this in greater detail later.  

I intentionally avoided data showing the average household income or the percentage of 
households in each income group at the tract level. I am ultimately trying to see whether the 
number of wealthy households moving into a tract has any association with the number of very 
low-income households moving out of the same tracts, and looking at changes in averages can 
send misleading signals. This is due to a basic mathematical characteristic of averages: they have 
nothing to say about the specific values that comprise them. Say, for example, that in 2010 a tract 
was home to 50 very low-income households and 25 wealthy households, but that by 2015 the 
number of wealthy households had doubled while the quantity of very low-income households 
remained stagnant. Naturally, this would cause the average household income of the tract to 
increase. If one looked at the average income in this area, they might be tempted to conclude 
either that the poorer households suddenly got rich or that the incoming wealthy households had 
displaced the poorer ones. Neither of those things happened, but we cannot tell that just by 
looking at the average. To see specific groups moving in or out of an area—which is, again, the 
goal of this project—we need to look at raw counts and not averages. 

Which brings us to the question of what specifically I was counting and why. The first 
thing I wanted to capture was the number of low-income households living in each census tract 
in Dallas, and to do that, I had to define “low-income”. To do this, I looked to the Department of 
Housing and Urban Development’s table of income limits for 2015, which is the end of the 
period during which my data was collected. This showed that the median family income for the 
Dallas area to be $70,400 per year and put the threshold for extremely low income households—
defined as those making 30% or less of the median family income—at $24,250 for a family of 
four.2 Since the average household size of Latinos in Dallas rounds up to four (3.7 per 
household, to be exact)3, I defined households making from $0-$24,999 per year as “low 
income”. (Neither of my datasets had an income band that ended exactly at $24,250.) I collected 
this data for black and Latino households as well as for low-income households overall. 

Having defined the lower end of the income groups I was looking at, I proceeded to the 
opposite end. Knowing that Dallas’  median family income is $70,400, I pulled data on 
households making more than that amount. The result was a broad group of households making 
from $75,000 (again, neither dataset set featured an income band that cut off at exactly $70,400) 
up to above $200,000. This gives us a broad view of wealthier households’  movements and 
avoids the potential underestimation of the scale of this migration that may happen if we were to, 
                                                
1"When to Use 1-year, 3-year, or 5-year Estimates," Census.gov, October 13, 2016, , accessed November 
17, 2017, https://www.census.gov/programs-surveys/acs/guidance/estimates.html.  
2 "Income Limits -- Effective January 1, 2015," , accessed November 17, 2017, 
http://www.planoha.org/files/2013/06/2015-Income-Limits.pdf. 
3 "AVERAGE HOUSEHOLD SIZE OF OCCUPIED HOUSING UNITS BY TENURE (HISPANIC OR 
LATINO HOUSEHOLDER) ," American FactFinder, , accessed November 17, 2017, 
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_SF1_H12H&
prodType=table.  
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for example, divide households making $100,000 and $250,000 per year into separate categories. 
It does carry the limitation, however, of not enabling us to see any differences that may exist 
between the impacts of, say, households making $95,000 a year and $1,000,000 per annum. I 
collected this data for non-Hispanic white households in addition to my count of wealthy 
households overall.  

Preparing the Data for Use 

I pulled this data in about ten different downloads from Simply Analytics. When I 
unzipped the files and added the shapefiles as layers, I found that in the attributes table each 
variable was labeled as “Value”  followed by the number of the order in which that variable was 
downloaded (for example, Value 1, Value 2, and so on). Simply Analytics included a text file 
that stated what each of these “Value”  columns were, which made it possible to use the data but 
left a lot of room for confusion if I mixed dissimilar types of data in each download (such as 
including information on low-income Latinos and blacks in the same download). The simplest 
way to avoid this risk was to do one download for each type of information that I wanted. For 
example, when I wanted to find the number of Latino households per census tract making 
$24,999 or less per year in 2010, I selected the number of Latino households making under 
$15,000 per year and between $15,000 and $24,999 in 2010 and included no other variables in 
that download.  

This made the next step—combining the two statistics into a single column of data—
straightforward and hard to mess up. In the attributes table, I clicked “add field”  and then used 
the field calculator to combine the different income bands into the larger group I was interested 
in. 

With all the income bands in each variable combined, I was then ready to calculate the 
change in population of each group from 2010 to 2015 by tract. I joined my layers of 2015 data 
to my 2010 layers using the shared census tract ID’s in each year as the basis for the join, and I 
then used the field calculator to create a column that subtracted each tract’s 2015 number of 
households from its 2010 number. To bring this data to life in my maps, I opened up the 
symbology tab and created a choropleth map using 7-step Jenks (Natural Breaks) to set the 
boundaries between each color band. I now had data showing change over time for each 
demographic group by tract, and my maps began to take on an identifiable form. 

With most of the groundwork laid, I now had to figure out how to make household 
changes over time from one layer intelligibly visible while I had another layer turned on. 
Specifically, I wanted to show the tracts where the number of high-income households was 
growing the fastest and be able to contrast that with the change in the low-income population on 
the same map.  

As I was creating my choropleths, I noticed that the tab where one changes the type of 
interval division in the map (such as Jenks (Natural Breaks), Quantiles, Equal Interval, etc.) also 
showed the mean and standard deviation of the variable in question. With this, I learned that 
census tracts one standard deviation above the mean added about 188 high-income households 
from 2010 to 2015. I opened up the attribute table for that variable, sorted my change-in-
households variable in descending order, selected all the tracts that gained 188 or more high-
income households from 2010 to 2015, created a separate layer from this selection, and then 
gave this layer a hollow fill and thick black border. This left me with a layer that would highlight 
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the tracts where the number of high-income households are growing the fastest (defined as at 
least one standard deviation above the mean Dallas tract) that could be easily and unobtrusively 
placed on top of my choropleth showing the change in the number of low-income households 
from 2010 to 2015. To allow us to perceive differences between areas that received a flood of 
high-income households and those that had significant but somewhat smaller levels of high-
income household growth, I created an additional layer—outlined in blue—showing tracts that 
grew by 0.5 standard deviations above the mean with the same method. To prevent the black 
layer from entirely covering the blue layer, I had to place it above the blue layer in the drawing 
order, which had the unfortunate side effect that all borders between black and blue tracts are 
outlined in black. If a tract has even one side outlined in blue, then it is blue. 

Conclusions 

This section will proceed in the following manner: I will start by listing a summary of my 
conclusions, each of which will then be elaborated in the space that follows the summary. In that 
part of the conclusion, each paragraph will be labeled with the map that is the source of the 
conclusions it draws, and all the maps will be shown at the end of the section.  

Summary of Conclusions 

To summarize, the conclusions of my project are as follows: 

1.   From 2010 to 2015, census tracts that saw a rise in the number of high-income 
households greater than or equal to one standard deviation above the mean Dallas tract 
(which is to say, tracts that added at least 188 of such households) saw notable declines in the 
number of low-income households. This effect did not noticeably vary between black and 
Latino low-income households. 

2.   No association was discernible between the change in the number of high-income 
households and the change in the number of low-income households in tracts that saw 
increases in the number of high-income households between 0.5 and 1 standard deviation 
above the mean Dallas tract (that is, tracts that added 94-187 high-income households). 
Again, the impacts of this growth in the number of high-income households did not 
appreciably vary between black and Latino low-income households. 

3.   The raw number of high-income households increased strongly across many southern 
Dallas tracts, which is a reversal of historical trends. That most of these high-income 
households are not white is consistent with historical patterns of racial segregation but runs 
counter to typical narratives of gentrification. Equally unexpected is that many of these 
southern Dallas tracts that have seen rises in the number of high-income households that live 
there are not in especially walkable areas, and most have not seen much infill development. 

Figure 1: Change in the Number of High-Income vs. Low-Income Households in 
Central Dallas, 2010-2015 

In observing my output maps, the first thing that jumped out to me was that the 
relationship between low-income households moving out and high-income households was 
rough and inconsistent, but that census tracts that saw the highest level of high-income in-
migration (the tracts outlined in black) tended to lose low-income households, while those that 
experienced the second-highest level of high-income in-migration (outlined in blue) did not seem 
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to be consistently impacted one way or another. I must point out that while this method can help 
us find associations between variables, it cannot show what caused any relationships we find. 

Before I discuss the map in detail, I should mention two things relevant to its 
interpretation. The map on the next page does not show the entire city of Dallas, but rather only 
the neighborhoods near its core, which is where the lion’s share of the city’s infill development 
has taken place over the past decade or so. The silver labels show the neighborhoods that have 
played most prominently in this development. 

As you look over the map, you may be curious as to why the Design District bucks the 
trend so strongly. While this map cannot in and of itself answer this question, knowing the local 
context of the neighborhood can help fill in the gaps. The Design District is a historically 
industrial area between the Trinity River and Interstate 35 whose built form is dominated by 
warehouses and whose population was until recently extremely low; as a result, when artists 
began setting up shop in these warehouses and thereby started the gentrification process, there 
were few low-income people to displace. In its form as well as its function, the Design District is 
similar to Los Angeles’  Arts District. Still, the Design District has not only not forced out low-
income households, but has actively added them. I suspect that many members of these low-
income households may be artists, and if I had more resources, I would investigate this further. 

Figure 2: Change in the Number of Low vs. High Income Households, 2010-2015 
(Citywide) 

While most of this analysis focuses on central Dallas, as I was assembling the previous 
map I noticed a surprising trend that would be negligent of me to ignore. I discovered that many 
of the tracts that saw the biggest increase in high-income households were in southern Dallas, 
which has historically been the poorest and most heavily minority section of the city. Further 
exploration of this issue showed that most of these new high-income households are not white 
(which I will show on an upcoming map).  

Perhaps the most surprising instance of this was in the West Dallas tract outlined in blue 
on the far left of Figure 1. Over the past few years gentrification in West Dallas has gained 
significant attention in the local press, and from both reading the local press and visiting the area 
repeatedly over the past several years I know that most of the new development in the area has 
been concentrated in the eastern part of the neighborhood near the Trinity River. Looking at my 
results, however, I see that not only was this area not a major recipient of high-income 
households from 2010 to 2015, but that the aforementioned blue-outlined tract to its west—
where there has been little-to-no new development—gained more high-income households 
without losing low-income ones. To my knowledge, this unexpected result has not been noted in 
the local press, and if I had more time and resources, I would look further into who exactly is 
moving there and what sort of building stock they are living in. 

Before I dive into the next two maps, I must note that they do not, strictly speaking, cover 
the entirety of the city. This is because the City of Dallas owns a nearby reservoir, Lake Ray 
Hubbard, and on the city’s census tract map it looks like a large chunk of Dallas’  land area. This 
is despite the fact that Dallas owns very little land on the shores of this lake. To avoid confusion 
over this, I cropped out the Lake Ray Hubbard census tracts, which incidentally involved losing 
a small part of far southeast Dallas that is not central to this analysis. With those features 
explained, let us continue to the map on the next page. 
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Figure 3: Change in Number of High-Income Households (Overall) vs. Change in 
High-Income Households (non-Hispanic White), 2010-2015 (Citywide) 

This next table backs my previous claim that most of the high-income households 
moving into southern Dallas are not white, which is a part of a larger trend that the map shows: 
high-income migration and high-income white migration are not so synonymous as I had 
expected. High-income white household growth is more concentrated in the northern half of the 
city than high-income migration overall, which reflects historical patterns of racial segregation. It 
is also noteworthy that most of these tracts where the number of high-income nonwhite 
households is increasing are not areas that are particularly walkable or have received much infill 
development, which runs counter to narratives about high-income households being drawn to the 
city by the amenities walkable urbanism provides. 

Figures 4 and 5: Change in Number of High-Income (Overall) vs. Low-Income 
(Latino) Households in Central Dallas, 2010-2015, and the same map for low-income black 
households 

Refocusing on central Dallas, I wanted to see whether low-income black households were 
impacted by high-income migration differently than low-income Latinos, and it the impacts are 
not noticeably different overall.
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Figure 1  
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Figure 2 
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Figure 4 
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Limitations of the Project 

The first and most obvious limitation of this project is that all the associations in it derive 
from eyeballing maps rather than statistical regressions. While statistical analysis would not have 
enabled us to discover the higher-than-expected numbers of high-income households appearing 
in southern Dallas (because we would not have known to look for it), it would have allowed us to 
be more precise in determining the relationships between rising numbers of high-income 
households and falling numbers of low-income households. If I had more time and resources, I 
would go back and add a statistical component to complement these maps.  

The second key limitation regards the surge of high-income households in southern 
Dallas. Determining how broadly to define my high-income group involved a trade-off between 
precision in understanding differences in the movements of specific sectors of the economically 
advantaged (i.e., the top of the upper middle class vs. millionaires and billionaires) and the map’s 
sensitivity to in-migration of the wealthy. I came in with the preconception that the highest-
income gentrifiers settled in Uptown while areas like The Cedars and West Dallas attracted the 
next-wealthiest households, and I feared that defining the wealthy narrowly—say, as only those 
households making $150,000 and above—would lead to gentrifiers being undercounted in these 
neighborhoods.  

As the previously noted tradeoff implies, my effort at avoiding this problem created an 
unforeseen new one in southern Dallas: my maps do not say much about the new high-income 
households in southern Dallas, other than that most of them are not white. Are these households 
making just above the $75,000 lower bound of my high-income group, or are they significantly 
richer? Are they longtime residents who have done well over the past five years of economic 
growth, or are they residents of elsewhere who moved in? My result leaves me with as many 
questions as answers, and if I had more resources, I would break my high-income group into 
income-based subgroups and dig into these issues. 

All of that being said, I am pleased with the outcome of this project and feel like I 
genuinely learned something about an issue I care about while learning to produce a GIS project 
on my own.   
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