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Background and Relevance  

 
Areal interpolation in geographic information systems (GIS) is a spatial statistics 
method that relies on theory generated in geostatistical mathematics. Ordinary kriging, 
a spatial optimal linear prediction method based on research since the 1930s and 
published in 1963 (Matheron), allows values at unknown locations to be estimated 
based on observed values at nearby locations (Cressie, 1990). By applying kriging theory 
to polygons, data presented in disparate geographic units can be interpolated and 
reaggregated to a comparable size for analysis (Gotway & Young, 2002). 

 
Methods and Data 

 
This paper explores an attempt to reaggregate census data, specifically average 
household income (AHI), from census tracts to dissemination areas for the City of 
Toronto. Data are obtained from the Canadian Census Analyser (2013) for both areal 
units. The reaggregated prediction of AHI is compared with the observed values to 
assess the reliability of areal interpolation for demographic data at disparate census 
geographies. Using the Areal Interpolation wizard in ArcGIS, a prediction surface of 
AHI is created by applying kriging theory to the census tract geography. The prediction 
surface is then reaggregated to the dissemination area geography. Observed average 
household income is compared to the predicted average household income from the 
areal interpolation. 
 

Results 
 

The results of the areal interpolation wizard produce an estimated spatial distribution of 
AHI across the City of Toronto at the census tract geography. Nuances in AHI across the 
City are not captured by the predicted model. Uncertainty metrics, such as error terms 
for the reaggregated estimates, are geovisualized to assess the strength of the prediction.  
 

Conclusions 
 

Due to the non-stationary characteristics of demographic data, areal interpolation is 
only able to translate the general patterns of AHI from census tracts to dissemination 
areas. Ancillary data can be incorporated in the areal interpolation for more accurate 
predictions, such as in methods like areal weighting or dasymetric modeling (Hawley & 
Moellering, 2005). 
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