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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

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



 

We Care About Your Privacy

We and our 899 partners store and access personal data,

like browsing data or unique identifiers, on your device.

Selecting "I Accept" enables tracking technologies to

support the purposes shown under "we and our partners

process data to provide," whereas selecting "Reject All" or

withdrawing your consent will disable them. If trackers are

disabled, some content and ads you see may not be as

relevant to you. You can resurface this menu to change your

choices or withdraw consent at any time by clicking the

["privacy preferences"] link on the bottom of the webpage

[or the floating icon on the bottom-left of the webpage, if

applicable]. Your choices will have effect within our Website.

For more details, refer to our Privacy Policy. Here

We and our partners process data to provide:

U i l ti d t A ti l d i

I Accept

Reject All

Show Purpose

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/geography
https://www.tandfonline.com/tres20
https://www.tandfonline.com/loi/tres20
https://www.tandfonline.com/toc/tres20/32/15
https://www.tandfonline.com/toc/tres20/32/15
https://www.tandfonline.com/journals/tres20
https://www.tandfonline.com/author/Pontius%2C+Robert+Gilmore+Jr
https://www.tandfonline.com/author/Millones%2C+Marco
https://doi.org/10.1080/01431161.2011.552923
https://www.tandfonline.com/action/clickThrough?id=5937&url=%2Fr%2Fsubjectsample-geography&loc=%2Fdoi%2Fabs%2F10.1080%2F01431161.2011.552923&pubId=44840228&placeholderId=1074&productId=1811
https://www.tandfonline.com/doi/full/10.1080/01431161.2011.552923?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/01431161.2011.552923?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/01431161.2011.552923?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/01431161.2011.552923?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/01431161.2011.552923?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/01431161.2011.552923?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/01431161.2011.552923
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F01431161.2011.552923&title=Death%20to%20Kappa%3A%20birth%20of%20quantity%20disagreement%20and%20allocation%20disagreement%20for%20accuracy%20assessment%3A%20International%20Journal%20of%20Remote%20Sensing%3A%20Vol%2032%2C%20No%2015
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1
https://www.informa.com/privacy-policy/


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

Source: Ecological Modelling

Learning Landscape Ecology

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.

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


Source: Unknown Repository

Comparative assessment of the measures of thematic classification accuracy

Source: Remote Sensing of Environment

The Kappa Statistic: A Second Look

Source: Computational Linguistics

A Coefficient of Agreement for Nominal Scales

Source: Educational and Psychological Measurement

High‐resolution spatial analysis of mountain landscapes using a low‐altitude remote

sensing approach

Source: International Journal of Remote Sensing

Long‐term monitoring of land cover changes based on Landsat imagery to improve

hydrological modelling in West Africa

Source: International Journal of Remote Sensing

Quality assessment of image classification algorithms for land-cover mapping: A

review and a proposal for a cost-based approach

Source: International Journal of Remote Sensing

Identifying Systematic Land-Cover Transitions Using Remote Sensing and GIS: The Fate

of Forests inside and outside Protected Areas of Southwestern Ghana

Source: Environment and Planning B Planning and Design

Thematic Map Comparison

Source: Photogrammetric Engineering & Remote Sensing

Results and implications of a study of fifteen years of satellite image classification

experiments

Source: IEEE Transactions on Geoscience and Remote Sensing

Estimating the uncertainty of land-cover extrapolations while constructing a raster

map from tabular data

Source: Journal of Geographical Systems

Sampling designs for accuracy assessment of land cover

Source: International Journal of Remote Sensing

Harshness in image classification accuracy assessment

Source: International Journal of Remote Sensing

Modeling land-use change in the Ipswich watershed, Massachusetts, USA

Source: Agriculture Ecosystems & Environment

Coefficient Kappa: Some Uses, Misuses, and Alternatives

Source: Educational and Psychological Measurement

Selecting and interpreting measures of thematic classification accuracy

Source: Remote Sensing of Environment

Reliability of Content Analysis: The Case of Nominal Scale Coding

Source: Public Opinion Quarterly

Design and Analysis for Thematic Map Accuracy Assessment

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.rse.2006.10.010&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1162%252F089120104773633402&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1177%252F001316446002000104&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F01431160701352113&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F01431160701758699&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F014311699212560&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1068%252Fb32091&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.14358%252Fpers.70.5.627&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1109%252Ftgrs.2004.837325&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs10109-003-0109-9&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F01431160903131000&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F01431160701442120&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0167-8809%252801%252900189-x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1177%252F001316448104100307&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0034-4257%252897%252900083-7&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1086%252F266577&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0034-4257%252898%252900010-8&type=Scholix


Source: Remote Sensing of Environment

Status of land cover classification accuracy assessment

Source: Remote Sensing of Environment

A review of assessing the accuracy of classifications of remotely sensed data

Source: Remote Sensing of Environment

Components of Agreement between Categorical Maps at Multiple Resolutions

Source: Unknown Repository

Evaluating interrater agreement in SPICE-based assessments

Source: Computer Standards & Interfaces

Components of information for multiple resolution comparison between maps that

share a real variable

Source: Environmental and Ecological Statistics

The Measurement of Observer Agreement for Categorical Data

Source: Biometrics

Uncertainty in Extrapolations of Predictive Land-Change Models

Source: Environment and Planning B Planning and Design

Investigating Global and Local Categorical Map Configuration Comparisons Based on

Coincidence Matrices

Source: Geographical Analysis

Assessing the accuracy of species distribution models: prevalence, kappa and the true

skill statistic (TSS)

Source: Journal of Applied Ecology

Detecting important categorical land changes while accounting for persistence

Source: Agriculture Ecosystems & Environment

Comparing the input, output, and validation maps for several models of land change

Source: The Annals of Regional Science

Maximum Likelihood Estimation of Agreement in the Constant Predictive Probability

Model, and Its Relation to Cohen's Kappa

Source: Biometrics

Assessing the Accuracy of Remotely Sensed Data

Source: Unknown Repository

Measures of Association for Cross Classifications*

Source: Journal of the American Statistical Association

 

Linking provided by  

Related research 

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0034-4257%252801%252900295-4&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0034-4257%252891%252990048-b&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1201%252F9780203497586.ch17&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0920-5489%252803%252900018-7&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs10651-007-0043-y&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2529310&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1068%252Fb31152&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1538-4632.2009.00738.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1365-2664.2006.01214.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.agee.2003.09.008&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00168-007-0138-2&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2531434&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1201%252F9781420048568&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F01621459.1954.10501231&type=Scholix
https://scholexplorer.openaire.eu/


Recommended articles Cited by 

1485

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

People also read

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://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

