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Exploring the Sensitivity of Choropleths 
under Attribute Uncertainty



Geospatial Analysis

I want to investgate the area in which an unexpectedly large 

amount of events are occurring.

Urban Planing DataCrime DataCensus Data



Choropleth map is one of the most common methods of visualizing spatially referenced data

0-5 6-10 11-15 16+

14

18
5

9

10

4

1

15

7

Statistical data Choropleth Map

Raw data

histogram binning

ÅBased on statistical data

ÅRegions are classified into 

several groups

ÅRegion color is decided by a 

histogram binning of the 

measured variable

The key of Choropleth map



The visual representation of the choropleth map is highly influenced by the class interval selection

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

14

18
5

9

10

4

1

15

7

14

18
5

9

10

4

1

15

7

Choropleth Maps ïWhat happens under uncertainty?



Å Arises from varying the spatial aggregation of data

Å Often referred to as the modifiable areal unit problem (MAUP)2

Choropleth Maps ïData Uncertainty

1 - H. MacDonald. The American Community Survey: Warmer (more current), but fuzzier (less precise) than the decennial census. Journal of the American Planning Association, 72(4):491ï503, 2006.

2 ïC. E. Gehlke and K. Biehl. Certain effects of grouping upon the size of the correlation coefficient in census tract material. Journal of the American Statistical Association, 29(185A):169ï170, 1934

Around 10 Crimes Ambiguous Location

Many geographic datasets have an inherent level of uncertainty

GPS traces Twitter locations American Community Survey1

In choropleth maps, we are mostly interested in attribute uncertainty



The visual representation of the choropleth map is highly influenced by the data uncertainty

Choropleth Maps ïWhat happens under uncertainty?
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Uncertainty Range

Choropleth Maps ïWhat happens under uncertainty?

The visual representation of the choropleth map is highly influenced by the data uncertainty
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Choropleth Maps ïWhat happens under uncertainty?

The visual representation of the choropleth map is highly influenced by the data uncertainty
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Uncertainty Range

What should the map look like?

Choropleth Maps ïWhat happens under uncertainty?

ÅVisual appearance 

ÅSpatial autocorrelation

ÅRelationships between 

variables



Multivariate Classification
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Univariate context
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The issue of uncertainty becomes even more complex in analyses implementing

Choropleth Maps ïWhat happens ifé?
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Uncertainty Range

1. Vickers, D. & Rees, P. Creating the UK National Statistics 2001 output area classification. Journal of the Royal Statistical Society: Series A. 2007.

2. Hargrove, W. W. & Hoffman, F. M. Potential of Multivariate Quantitative methods for Delineation and Visualization of Ecoregions. Environmental Management, 2005

Å It has been widely applied in various 
domains over various geographical areas

Å Regional ecosystems2

Å Demographic maps1



ÅData uncertainty will greatly influence the map design.

ÅExplore and understand the impact on the visual appearance.

ÅMultivariate

Challenges



Disturbances
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1. Show the distribution of the attributeôs

2. Specify a range the value to change in

3. Specify the step the value to change in

Using a preferred clustering algorithm and Setting the uncertainty range

Specification of uncertainty of an attribute

1 2 3


