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Abstract

The Fuzzy Kappa statistic expresses the agreement between two categorical raster

maps. The statistic goes beyond cell‐by‐cell comparison and gives partial credit to cells

based on the categories found in the neighborhood. When matching categories are

found at shorter distances the agreement is higher. Like the well‐established Kappa

statistic the Fuzzy Kappa statistic expresses the mean agreement relative to the

expected agreement. The model underlying the expected agreement assumes absence

of spatial autocorrelation in both compared maps. In reality however, spatial

autocorrelation does lower the expected agreement as matching categories become

less likely to be found close‐by. Since most maps have some degree of spatial

autocorrelation, the calculated expected agreement is generally higher than the true

expected agreement. This leads to counterintuitive results when maps that appear to



 

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/geography
https://www.tandfonline.com/journals/tgis20
https://www.tandfonline.com/loi/tgis20
https://www.tandfonline.com/toc/tgis20/23/1
https://www.tandfonline.com/toc/tgis20/23/1
https://www.tandfonline.com/journals/tgis20
https://www.tandfonline.com/author/Hagen-Zanker%2C+Alex
https://doi.org/10.1080/13658810802570317
https://www.tandfonline.com/action/clickThrough?id=5930&url=%2Fr%2Fsubjectsample-earthsciences&loc=%2Fdoi%2Fabs%2F10.1080%2F13658810802570317&pubId=41229341&placeholderId=1074&productId=1831
https://www.tandfonline.com/doi/full/10.1080/13658810802570317?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/13658810802570317?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/13658810802570317?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/13658810802570317?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/13658810802570317?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/13658810802570317?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/13658810802570317
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F13658810802570317&title=An%20improved%20Fuzzy%20Kappa%20statistic%20that%20accounts%20for%20spatial%20autocorrelation%3A%20International%20Journal%20of%20Geographical%20Information%20Science%3A%20Vol%2023%2C%20No%201
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1


Related Research Data

The magnitude and frequency of combined flow bed shear stress as a measure of

exposure on the Australian continental shelf

Source: Continental Shelf Research

Fuzzy set approach to assessing similarity of categorical maps

Source: International Journal of Geographical Information Science

Further developments of a fuzzy set map comparison approach

Source: International Journal of Geographical Information Science

A new metric for evaluating the correspondence of spatial patterns in vegetation

models

Source: Global Ecology and Biogeography

have considerable agreement obtain negative Fuzzy Kappa values. Furthermore, the

Fuzzy Kappa may be biased, as it systematically attributes lower agreement to maps

with stronger spatial autocorrelation. This paper proposes an improved Fuzzy Kappa

statistic that is based on the same local agreement and has the same attractive

properties as the original Fuzzy Kappa. The novelty is that the new statistic accounts for

spatial autocorrelation, such that the expected Fuzzy Kappa for maps that are not

cross‐correlated is equal to zero. The improved statistic is applied on two cases to

demonstrate its properties.

Keywords:

Fuzzy Kappa Map comparison Accuracy Validation

Acknowledgements

This paper addresses the most frequently asked question of Map Comparison Kit users:

‘Why do I get negative Fuzzy Kappa values for maps that appear quite similar?’ I would

like to thank the users for sending their feedback and enabling RIKS to improve on the

methods and software. The elaborate and detailed feedback of three anonymous

reviewers has been very helpful and is greatly appreciated.

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.csr.2006.03.011&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F13658810210157822&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F13658810500072137&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1466-8238.2008.00382.x&type=Scholix
https://www.tandfonline.com/keyword/Fuzzy+Kappa
https://www.tandfonline.com/keyword/Map+comparison
https://www.tandfonline.com/keyword/Accuracy
https://www.tandfonline.com/keyword/Validation


Use of the average mutual information index in evaluating classification error and

consistency

Source: International Journal of Geographical Information Systems

Thematic Map Comparison

Related research 

Recommended articles Cited by 

77

People also read

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02693799308901966&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.14358%252Fpers.70.5.627&type=Scholix


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 01072954 

5 Howick Place | London | SW1P 1WG

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

