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iscussions of Spatial Demography must begin with the realization that population 

characteristics are inherently spatial. Where people live, how they interact, survivorship 

and movement all have spatial components. Whether space interacts to influence demographic 

events in an endogenous or exogenous manner varies based on several factors and across 

multiple scales. It is precisely this characteristic of population that makes spatial demography 

exciting, complex and needing a scientific consensus for standards of data collection, analysis 

and publication to advance the field. Contributions in Spatial Demography have often fallen 

under the rubric of Population Geography likely because of the close link between human 

geographers and GIS-science. This area has immense potential as I describe below, but there 

are also other areas of Spatial Demography that have integrated space, but do not fall under this 

categorization, including methods for small area estimation, multi-state demography, and 

migration. Some of these methods helped establish the statistical foundation from which more 

advanced spatial methods have emerged. In sum, although Spatial Demography did not 

become a recognized area of demography until recently, it is an integral part of population 

science, has contributed to the development of several spatial methods, and will continue to 

play an important role in our understanding of demographic change. In the following sections I 

have outlined a few key areas where innovative spatial demographic techniques can be applied 

as well as opportunities that exist for improving either the theoretical methodology, standards 

for data collection, or transparency of the methods and approach used. For brevity, I have 

broadly labeled these areas as (1) population, health and environment and (2) integrated 

methodology. I conclude with a set of recommendations.  
 

Population, Health and Environment 

The study of population, health and environment (PHE) dynamics has emerged as a major area 

in research and policy over the past two decades. Environmental health scientists have long 

recognized the risks that environmental conditions pose on human health. Air and water quality 

are classic examples of how environmental conditions can increased the incidence of respiratory 

and enteric diseases, respectively, for large populations. Today, there exists a large body of 

research espousing the tenets of human-environment change influencing vector-borne disease, 

but this connection was realized more than a century ago, as depicted by John Smith in 1911 

who described strategies for insect elimination through the draining of water near edges of 

forest and roads in New Jersey. The difference is that today we have an arsenal of tools available 

to help identify, eliminate, and monitor such strategies at very fine temporal and spatial scales, 
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but we have yet to integrate and execute their full potential. A classic example is the 

development of early warning systems (EWS) for malaria. These systems generally rely on a 

wealth of environmental data consisting of land cover, hydrology, soil moisture, and climate and 

relate them to temporal incidence of human malaria, which if often computed as a slide-positive 

rate per slides taken. However, this approach fails to incorporate the underlying population at 

risk, their location of residence, population mobility, and entomological characteristics. While 

some of these data are outside the realm of demography, spatial demographers need to 

advocate for the availability of population data at very fine spatial scales and then apply 

appropriate spatial demographic and epidemiologic techniques to properly predict risk over a 

spatial field. EWS’s are not limited to vector-borne diseases, but could also be applied to 

chronic disease through spatial applications of the built environment, such as accessibility to 

food markets, walkability, and other measures used to help predict obesity trends in urban zones. 

The major problems that prohibit such applications include the lack of environmental and urban 

spatial data that can be linked to population residence, the lack of refined methods to test 

spatial associations across temporal and spatial scales (discussed in the next section), and lack of 

trained scientists in spatial demography. 

Another area of PHE where spatial demography can be applied and improved is in the area 

of migration research. Migration is a vastly understudied phenomenon in both population and 

health research, often implicated as a cause for environmental problems and increased health 

risk but with little empirical research to support the claims. Migration is difficult because it can 

be temporary (labor migration) or permanent, international or internal, rural-urban, urban-rural, 

urban-urban, or rural-rural, and, if studying migration patterns, migrants are hard to contact once 

they leave an area. The greatest contributions of spatial demography are likely for internal 

migration rather than international, due to the redistribution of a national population in which 

nations have a greater ability to respond. Here, there are two key contributions: (1) 

demographers need to continue emphasizing the need for civil registries that have the capability 

of tracing residential history. Population risks for cancer is a classic example of where spatial 

methods have advanced swiftly, but the lack of historical spatial data limits the inference on 

environmental effects. (2) Large-scale demographic studies, such as DHS, need to do a better 

job at tracking migrants spatially (in addition to generally providing better spatial data on 

households and land) rather than treating migrants are lost-to-follow-up. Migrants are key 

components of a household well-being, particularly if remittances are received or support for the 

migrant is provided. 
 

Integrated Methodology 
Small area estimation is a classic problem in demography dating back several centuries. Census 

tracts with small population counts or small geographic areas often have unreliable estimates 

when sample survey data are collected and used in conjunction with census information. 

Demographers were among the first to contribute methodology to this area, but has recently 

advanced with the development of Hierarchical Bayesian methods, which uses Empirical Bayes 
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estimates to better account for spatial relationships, and Kriging methods, which is a more 

frequentist approach to handling small areas. While these methods are progressing at their own 

pace, it is important to note that they are progressing in fields outside of demography! If 

demographers want to properly integrate these methods into population research, it is 

imperative to endorse increased training in spatial demography that overlaps with training of 

spatial statisticians and quantitative geographers. The statistical aspects of spatial demography 

have been largely placed within the realm of spatial econometrics, which has significant 

limitations, particularly in applications that involve non-Gaussian distributions. In addition, 

introductory Spatial Demography courses often have modules in GIS, which is not analytical, but 

more descriptive in nature. Demographers need to become better versed in the language of 

spatial statistics beyond simple spatial interaction and autoregressive models. To encourage 

future demographers to get involved in spatial demographic training, it will become increasingly 

important for peer-reviewed journals that publish demographic research to promote the sharing 

and publication of data and analytical methods used to reporting findings. This type of 

transparency will not only improve our ability to conduct research in general, but it will help 

current and future colleagues better understand how to incorporate space into demographic 

research.  
 

Empirical research 

Recommendations for the future can be summarized as follows: 

1) Promote the collection and release of residential history in both government data (i.e., 

civil registries) as well as in ongoing demographic research (i.e., DHS)  

2) Health and environment are key components of policy and research, but require strong 

demographic methods for proper inference. Spatial demographers are needed to help 

connect this research to human populations 

3) NIH should promote the training of spatial demographers in Population Centers through 

integrated training in mathematical demography and spatial statistics 

4) Researchers and peer-reviewed journals should publish the data and analytical methods 

(i.e., statistical code) used to produce reported results 


