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think it would be helpful to include in the upcoming Specialist Meeting a discussion of some 

of the larger initiatives that are likely to impact the social sciences in the next few years, and 

to provide opportunities for the development of spatial demography. In what follows I discuss 

three of these. 

First, and perhaps least likely given the timing, is the initiative being promoted by Myron 

Gutmann, the NSF Assistant Director for Social, Behavioral, and Economic sciences (SBE), to 

express a vision for the SBE sciences in the next decade or so. This has taken two forms: a report 

by the SBE Advisory Committee, which I chaired until a year ago, and a call for White Papers 

from the community. The report builds upon one completed by the Office of Science and 

Technology Policy1, and on another completed by the European Science Foundation—both with 

similar objectives. The call for White Papers led to more than 200 submissions, covering a vast 

landscape of the SBE sciences. I have not had the time to go through these documents in detail, 

but my sense is that spatial demography is not especially visible in them. 

Second, the SBE directorate is currently funding a series of workshops to discuss the concept 

of social observatories. Modeled in part on the Long-Term Ecological Research program of the 

BIO directorate, the concept is of a distributed network of centers that will undertake long-term 

monitoring of various social patterns and behaviors, with the objective of advancing knowledge 

in the social sciences. One workshop was held in late 2010, building upon previous workshops, 

and another is being planned. The spatially distributed nature of the proposed centers plays well 

to a place-based approach. It seems to me that spatial demography could be a significant focus 

of the centers, and that it would be worthwhile exploring exactly what form such a focus might 

take in the upcoming Specialist Meeting. 

Third, NSF’s Office of CyberInfrastructure (OCI) recently funded a major four-year project on 

CyberGIS. The project is being led by PI Shaowen Wang at the University of Illinois, Urbana-

Champaign, and includes partners at Arizona State University, the University of Washington, Oak 

Ridge National Laboratory, Georgia Tech, the San Diego Supercomputer Center, and UC Santa 

Barbara. CyberGIS is defined as a distributed set of services based on high-performance 

computing, and the project is making use of the facilities of the National Center for 

Supercomputer Applications at UIUC. 

There have been many prior efforts to make the case for high-performance computing (HPC) 

in spatial analysis, including a 1990s book by Richard Healey. Unfortunately the common 

perception of the functions of GIS has them being adequately performed by traditional 

                                                 
1http://www.whitehouse.gov/files/documents/ostp/NSTC%20Reports/SBE%20in%20the%20Federal%20Context%2
0%28for%20NSTC%29%204-21-09.pdf  
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computing systems, and the costs of converting to high-performance environments, including 

parallel computing, are very high. But cyberGIS is about much more than high performance. 

Distributed computing, the Cloud, and service-oriented architectures have advantages that 

extend well beyond the speed of computing, and are being actively explored in many projects. 

Moreover, HPC allows us to model social and environmental processes with unprecedented 

levels of spatial and temporal resolution, leading to greater accuracy and greater confidence in 

models. And HPC allows us to avoid many of the shortcuts and approximations that have 

become common in the interests of achieving reasonable computing speeds. For example, it is 

common to compute distances on the plane rather than over the curved surface, because the 

latter requires intensive use of comparatively slow trigonometric functions. 

More compelling, however, is the ability of HPC to handle very large and complex systems in 

reasonable amounts of computing time. The kinds of agent-based models being built in the 

social sciences, in areas such as spatial demography, require access to HPC if they are to be 

even approximately realistic when applied to ensembles of millions of agents. Moreover, 

spatially distributed social systems function essentially in parallel, and are therefore much better 

modeled in parallel architectures. 

A host of questions follow from this line of argument. How exactly should a social system be 

mapped into a complex computing architecture? How can the current complexity of HPC be 

simplified so that it is not a deterrent to researchers? What kinds of user interfaces would be 

most attractive to social scientists? 

I believe the CyberGIS project offers an unparalleled opportunity for the advancement of 

spatial demography. I suggest as a first order of business that the Specialist Meeting identify a 

small number, perhaps only one, of research projects based on agent-based models that could 

usefully be implemented in HPC. I will then undertake to discuss this with the leaders of the 

CyberGIS project, with a view to moving forward. 

 

 


