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Abstract

The family of Kappa indices of agreement claim to compare a map's observed
classification accuracy relative to the expected accuracy of baseline maps that can
have two types of randomness: (1) random distribution of the quantity of each category
and (2) random spatial allocation of the categories. Use of the Kappa indices has
become part of the culture in remote sensing and other fields. This article examines
five different Kappa indices, some of which were derived by the first author in 2000. We
expose the indices' properties mathematically and illustrate their limitations
graphically, with emphasis on Kappa's use of randomness as a baseline, and the often-
ignored conversion from an observed sample matrix to the estimated population

matrix. This article concludes that these Kappa indices are useless, misleading and/or
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flawed for the practical applications in remote sensing that we have seen. After more
than a decade of working with these indices, we recommend that the profession
abandon the use of Kappa indices for purposes of accuracy assessment and map
comparison, and instead summarize the cross-tabulation matrix with two much simpler
summary parameters: quantity disagreement and allocation disagreement. This article
shows how to compute these two parameters using examples taken from peer-reviewed

literature.

Acknowledgements

The United States' National Science Foundation (NSF) supported this work through its
Coupled Natural Human Systems program via grant BCS-0709685. NSF supplied
additional funding through its Long Term Ecological Research network via grant OCE-
0423565 and a supplemental grant DEB-0620579. Any opinions, findings, conclusions
or recommendation expressed in this article are those of the authors and do not
necessarily reflect those of the funders. Clark Labs produced the GIS software Idrisi,
which computes the two components of disagreement that this article endorses.
Anonymous reviewers supplied constructive feedback that helped to improve this
article.

Related Research Data

A review of methods for the assessment of prediction errors in conservation
presence/absence models

Source: Environmental Conservation

Using Geometrical, Textural, and Contextual Information of Land Parcels for
Classification of Detailed Urban Land Use

Source: Annals of the Association of American Geographers

The Map Comparison Kit

Source: Environmental Modelling & Software

Accuracy Assessment for a Simulation Model of Amazonian Deforestation
Source: Annals of the Association of American Geographers

Comparing global vegetation maps with the Kappa statistic


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1017%252Fs0376892997000088&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00045600802459028&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.envsoft.2004.11.013&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1467-8306.2007.00577.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0304-3800%252892%252990003-w&type=Scholix

Source: Ecological Modelling
Learning Landscape Ecology
Source: Unknown Repository

) Pl . o

Related research @

People also read Recommended articles Cited by
1606



https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fb97339&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.rse.2006.10.010&type=Scholix

Information for Open access

Authors Overview

R&D professionals Open journals

Editors Open Select

Librarians Dove Medical Press
Societies F1000Research
Opportunities Help and information
Reprints and e-prints Help and contact
Advertising solutions Newsroom

Accelerated publication All journals

Corporate access solutions Books

Keep up to date

Register to receive personalised research and resources
by email

9 Sign me up
O"M
You N
0
Copyright © 2026 Informa UK Limited Privacy policy Cookies Terms & conditions P Taylor and

Francis Group
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
https://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/

