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Visualizing the FRAMEWORK:

Visualizing the effects of Scale and 
Geography in Multivariate Comparison

gicentre.org

The comparison of geographically varying phenomena is both position and scale 
dependent. We propose a framework to compare multivariate data across 
multiple scales whilst allowing local geographical variations and the effects of 
their parameters to be explored. The statistical (top row) and geographical 
(bottom row) visualization possibilities adapt as the number of variables (V) 
and/or the number of local summary statistics (L) increase. An interactive 
visualization prototype has been built to demonstrate the framework, with 
aspects (1 - 8) highlighted. Matrices of scatterplots [1], correlation maps or color 
encoded statistical values (i.e correlation coefficient (CC) and skewness) are 
utilized to allow as many V as possible to be shown in one view:
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Varying SCALE RESOLUTION:

Conference Paper: openaccess.city.ac.uk/3876
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AGGREGATION Visualizing the color encoded global correlation 
coefficient reveals correlations that are sensitive 
to geographical aggregation:

LOCALITY

The framework is investigated in the context of 'variable selection' for energy-based 
geodemographic classification [2,3]. Four stages (Input, Analysis, Locality and Output) are identified 
in which Scale Resolution (SR) and Extent (SE) [4,5] can be varied. 78 variables are compared over 4 
geographical aggregations (SR) covering a SE of England: NUTS2 European Regions (30), Local 
Authority Districts (326 LADs), Lower Super Output Areas (32,844 LSOAs) and Output Areas (171,372 
OAs). The sensitivities and complexities of varying SR are investigated through visualization:

.... allows for the calculation of local summary statistics (macro or micro). 
TYPEs are based on geographically weighted statistics [6]. 
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% of Households in Fuel Poverty

% of Households with Gas Central Heating
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Here, an adaptive 
moving window is 
used to calculate 
local correlation 
coefficients. 

The number (N) of 
nearest neighbours is 
adjusted to reveal 
more detailed local 
variations when 
comparing variable 
pairs (le3) or 
multiple (right):

This framework and prototype visualization enables the visual comparison of multivariate distributions and 
correlations across geographical scales and allows for local variations to be explored.  The visual 
representations used in this case-study can be adapted to compare the effects of scale resolution and scale 
extent that occur when we aggregate and filter by time or attribute as well as geography in our analysis.
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