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n this advocacy statement, I highlight research directions in three overlapping areas where 

demography/sociology and geography/spatial science intersect: measuring spatial 

segregation, spatial-analytical issues related to scale in evaluating spatial patterns, and the use 

of American Community Survey (ACS) data in spatial-demographic research.   

Measuring segregation has been one of the main themes in sociological-demographic 

research since 1950s, if not earlier, when the famous index of dissimilarity (segregation index) 

was proposed. While a few sociologists, and more recently geographers had pointed out that 

this index and other popular segregation measures were aspatial in nature, some suggestions 

have been made. A flurry of publications starting in early 1990s proposed a series of spatial 

segregation measures, bringing space explicitly into the measurement of segregation mostly 

through some procedures of spatial smoothing of population distribution. One of the main 

arguments for developing spatial measures of segregation is that segregation, and some other 

sociological-demographic concepts, such as environmental justice, have significant spatial 

dimensions. One fundamental issue is how the concept of segregation should be 

conceptualized and defined. Different spatial segregation measures have been proposed partly 

because of the different potential roles that space can play in determining segregation levels. To 

advance segregation studies, we need to develop a more comprehensive conceptualization of 

segregation, explicitly recognizing the roles of space in determining segregation levels. Working 

with sociologists and demographers are critical to reach such a mutual understanding of what 

segregation encompasses from both the sociological-demographic and spatial perspectives. 

Ramifications of this definitional issue will become more apparent in later discussions. Such 

approach in addressing segregation is also applicable to enhance our understanding of other 

sociological-demographic concepts with spatial dimensions. 

As only one segregation value is computed for the entire study region, traditional 

segregation measures can be labeled as global measures in the spatial statistics parlance. 

However, segregation levels are not uniform within a study region, and thus segregation levels 

at the local scale (neighborhood) should be evaluated. Local segregation measures have been 

introduced and adopted in public health and spatial epidemiology studies as a covariate to 

explain health outcomes at the neighborhood scale, advancing the study in environmental 

epidemiology. However, identifying the pathways of spatial segregation to health outcomes is 

still at its infancy stage, partly due to the fluid and inconsistent definitions of segregation 

adopted across different studies. How specific spatial aspects of segregation in affecting health 

outcomes should be elucidated. Similarly, defining precisely the roles of space in spatial 

demographic issues and concepts is necessary to address various public health issues.  

I 



 
2011 Specialist Meeting—Future Directions in Spatial Demography Wong—2  

 
Whether global or local segregation measures are used, these studies are subject to the 

MAUP. Regardless of how small a “neighborhood” may be, such measures are ecological in 

nature, inferring individual situations entirely based upon where people live (residential space) 

and the population mix within the neighborhood. An individual’s experience beyond the 

residential space is completed ignored. Recently, using individual-level data, the activity-space 

approach have been proposed to evaluate segregation. Given the increasing availability of 

individual level data through various data gathering efforts, the VGI framework, and the 

adoption of location-based services, such individual level spatially-encoded data have the 

potential to support more in depth studies on activity space, and in turn, to assist public health 

and segregation research beyond the residential space. When individual level data are used, the 

concept of segregation may be different from using spatially aggregated data. Spatial concepts 

such as spatial interaction, accessibility and space-time trajectories also need to be considered 

in (re)formulating the concept of segregation in respect to specific spatial scale. 

On the other hand, a common practice is to use spatial autocorrelation (SA) measures to 

detect clustering. While clustering is one of the dimensions of segregation, the logic is to use SA 

indices to measure segregation. However, the concept of SA is more general than spatial 

clustering (is SA sufficient to characterize spatial clusters?), and to what extent spatial clustering 

is synonymous to segregation needs to be clarified desperately. The literature is somewhat 

muddle in defining these terms conceptually and in implementation. 

While census long-form and short-form data (SFs 1-4) have been the workhorses for 

supporting sociological-demographic and geographical research, but the appearance of the 

American Community Survey (ACS) data raised several significant issues. They replace the 

census long-form data, providing the main source of socioeconomic data in the U.S. now and in 

the future; data are gathered “continuously” over time but sparsely in space from surveys, and 

therefore are subject to relatively high levels of error as compared to decennial census data. 

Although ACS data became available several years ago, and sociologists, demographers and 

planners have started using them, geographers have been slow in adopting ACS data partly due 

to several issues mentioned above. Many social scientists and public health researchers are 

accustomed to using survey data, but GIScience and spatial analysis literature is relatively sparse 

in the handling of survey data. 

Using ACS data in geospatial research and GIS encounters quite a few challenges, including 

the incorporation of data quality information in all aspects of using ACS. Tools in GIS have been 

developed recently to facilitate the incorporation of error information in mapping and 

determining if estimates are significantly different. Nevertheless, more geovisualization and 

spatial analytical tools are needed for a fuller utilization of ACS data in spatial demography. One 

issue of using ACS data in geographical research is missing data, as many data products do not 

have complete geographical coverage. Another major impediment is the relatively high levels of 

error, which, to some extent, is a function of geographical scale. Smaller areas tend to have 

larger errors. Thus, to facilitate the geographical use of ACS data at the local or neighborhood 

scale may involve data manipulations along the spatial dimension, and the development of new 
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spatial analytical techniques. Experience we learn from using ACS data in spatial demographic 

research should be transferrable to the handling of other survey-based population data, such as 

the CPS. 



 
2011 Specialist Meeting—Future Directions in Spatial Demography Wong—4  

 
 

 
 
 
 
 


