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            Abstract
RECORDS of hemispheric average temperatures from land regions for the past 100 years provide crucial input to the debate over global warming1â€“4. Despite careful use of the basic station data in some of these compilations of hemispheric temperature1,2,4â€“6, there have been suggestions7,8 that a proportion of the 0.5 Â°C warming seen on a century timescale may be related to urbanization influencesâ€”local warming caused by the effects of urban development. We examine here an extensive set of rural-station temperature data for three regions of the world: European parts of the Soviet Union, eastern Australia and eastern China. When combined with similar analyses for the contiguous United States9,10, the results are representative of 20% of the land area of the Northern Hemisphere and 10% of the Southern Hemisphere. The results show that the urbanization influence in two of the most widely used hemispheric data sets1,2,4 is, at most, an order of magnitude less than the warming seen on a century timescale.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more



Buy this article
Purchase on Springer Link
Instant access to full article PDF
Buy now


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Surface warming in global cities is substantially more rapid than in rural background areas
                                        
                                    

                                    
                                        Article
                                         Open access
                                         29 September 2022
                                    

                                

                                Zihan Liu, Wenfeng Zhan, â€¦ Xuhui Lee

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Evaluating contributions of urbanization and global climate change to urban land surface temperature change: a case study in Lagos, Nigeria
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 August 2022
                                    

                                

                                Liying Guo, Liping Di, â€¦ Alamin Molla

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        ClimateEU, scale-free climate normals, historical time series, and future projections for Europe
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 December 2020
                                    

                                

                                Maurizio Marchi, Dante Castellanos-AcuÃ±a, â€¦ Annette Menzel

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Jones, P. D. et al. J. Clim. appl. Met. 25, 161â€“179 (1986).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Jones, P. D., Raper, S. C. B. & Wigley, T. M. L. J. Clim. appl. Met. 25, 1213â€“1230 (1986).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Hansen, J. & Lebedeff, S. J. geophys. Res. 92, 13345â€“13372 (1987).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Vinnikov, K. Ya. Groisman, P. Ya. & Lugina, K. M. J. Clim. 3, 662â€“677 (1990).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Jones, P. D. et al. A grid point surface air temperature data set for the Northern Hemisphere Tech. Rep. TR022 (US Department of Energy, Washington, DC, 1985).

	Jones, P. D., Raper, S. C. B., Goodess, C. M., Cherry, B. S. G. & Wigley, T. M. L. A grid point surface air temperature data set for the Southern Hemisphere Tech. Rep. TR027 (US Department of Energy, Washington DC, 1986).

	Kukla, G., Gavin, J. & Karl, T. R. J. Clim. appl. Met. 25, 1265â€“1270 (1986).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Wood, F. B. Clim. Change 12, 297â€“312 (1988).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Karl, T. R. & Jones, P. D. Bull. Am. met Soc. 70, 265â€“270 (1989).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Jones, P. D., Kelly, P. M., Goodess, C. M. & Karl, T. R. J. clim. 2, 285â€“290 (1989).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Oke, T. R. (ed.) Proceedings of the Technical Conference: Urban Climatology and its applications with special regard to tropical areas WMO-No. 652 (World Meteorological Organization, Geneva, 1984).

	Karl, T. R., Diaz, H. F. & Kukla, G. J. Clim. 1, 1099â€“1123 (1988).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Quinlan, F. T., Karl, T. R. & Williams, C. N. Jr United States Historical Climatology Network (HCN) Temperature and Precipitation Data NDP-019 (CDIAC, Oak Ridge, 1987).

	Karl, T. R., Kukla, G. & Gavin, J. J. clim. appl. Met. 23, 1489â€“1504 (1984).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Kbomanoff, F. et al. Bull. Am. met Soc. 69, 1301â€“1308 (1988).
ArticleÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Climatic Research Unit, School of Environmental Sciences, University of East Anglia, Norwich, NR4 7TJ, UK
P. D. Jones

	State Hydrological Institute, Leningrad, USSR
P. Ya. Groisman

	Bureau of Meteorology, Melbourne, Australia
M. CoughlanÂ &Â N. Plummer

	Atmospheric Sciences Research Center, State University of New York, Albany, New York, 12205, USA
W-C. Wang

	National Climate Data Center, Asheville, North Carolina, 28801, USA
T. R. Karl


Authors	P. D. JonesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	P. Ya. GroismanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	M. CoughlanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	N. PlummerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	W-C. WangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	T. R. KarlView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Jones, P., Groisman, P., Coughlan, M. et al. Assessment of urbanization effects in time series of surface air temperature over land.
                    Nature 347, 169â€“172 (1990). https://doi.org/10.1038/347169a0
Download citation
	Received: 05 April 1990

	Accepted: 24 July 1990

	Issue Date: 13 September 1990

	DOI: https://doi.org/10.1038/347169a0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        A modelling study on quantifying the impact of urbanization and regional effects on the wintertime surface temperature over a rapidly-growing tropical city
                                    
                                

                            
                                
                                    	Gopinath Nandini
	V. Vinoj
	U. C. Mohanty


                                
                                Computational Urban Science (2022)

                            
	
                            
                                
                                    
                                        Changes in the diurnal temperature range over East Asia from 1901 to 2018 and its relationship with precipitation
                                    
                                

                            
                                
                                    	Xiubao Sun
	Chunzai Wang
	Guoyu Ren


                                
                                Climatic Change (2021)

                            
	
                            
                                
                                    
                                        Relating urban development and densification to temporary changes in the air temperature in Warsaw (Poland)
                                    
                                

                            
                                
                                    	Tomasz Rozbicki
	MaÅ‚gorzata Kleniewska
	Dariusz GoÅ‚aszewski


                                
                                Theoretical and Applied Climatology (2020)

                            
	
                            
                                
                                    
                                        Trends and correlations in recent air temperature and precipitation observations across Japan (1906â€“2005)
                                    
                                

                            
                                
                                    	Makoto Higashino
	Heinz G Stefan


                                
                                Theoretical and Applied Climatology (2020)

                            
	
                            
                                
                                    
                                        Impact of urbanization on spring and autumn phenology of deciduous trees in the Seoul Capital Area, South Korea
                                    
                                

                            
                                
                                    	Su-Jong Jeong
	Hoonyoung Park
	Jinwon Kim


                                
                                International Journal of Biometeorology (2019)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
