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                    Abstract
The paper presents the results of long-term studies of the effect of climate changes on the structure, productivity, and spatial distribution of forest-tundra communities growing in the upper treeline ecotone on the east-facing macroslope of the Polar Ural Mountains, in the Sob’ River basin. The study reveals variations in the stand age structure, density, productivity, and the altitude of the upper line of larch open forests and closed forests over the last 1000 years. These results were compared to long-term variations in summer temperature reconstructed using tree-ring analysis. Spatiotemporal dynamics of the forest-tundra communities was analyzed in detail in relation to the 20th century climate warming.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effects of climate trends and variability on tree health responses in the Black Sea and Mediterranean forests of Türkiye
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 February 2024
                                    

                                

                                Nida Dogan Ciftci, Ahmet Duran Şahin, … Andreas Christen

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Carbon Balance in Forest Ecosystems and Biotic Regulation of Carbon Cycle Under Global Climate Changes
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2020
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Long-term forest composition and its drivers in taiga forest in NW Russia
                                        
                                    

                                    
                                        Article
                                        
                                         04 September 2015
                                    

                                

                                Niina Kuosmanen, Heikki Seppä, … Natalia Zaretskaya

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	S. T. Jackson, J. T. Overpeck, W. III. Thompson, E. K. Sharen, and H. A. Katherine, “Mapped Plant-Macrofossil and Pollen Records of Late Quaternary Vegetation Change in Eastern North America,” Quatern. Sci. Rev. 16(1), 1 (1997).
Article 
    
                    Google Scholar 
                

	G. H. Miller, R. B. Alley, J. Brigham-Grette, J. J. Fitzpatrick, L. Polyak, M. C. Serreze, and J. W. C. White, “Arctic Amplification: Can the Past Constrain the Future?” Quatern. Sci. Rev. 29, 1779 (2010).
Article 
    
                    Google Scholar 
                

	K. R. Briffa, P. D. Jones, F. H. Schweingruber, S. G. Shiyatov, and E. R. Cook, “Unusual Twentieth-Century Summer Warmth in the 1000-year Temperature Record from Siberia,” Nature 376, 156 (1995).
Article 
    CAS 
    
                    Google Scholar 
                

	J. Esper and F. H. Schweingruber, “Large-Scale Treeline Changes Recorded in Siberia,” Geophys. Res. Lett. 31, L06202, doi:10.1029/2003GL019178 (2004).
Article 
    
                    Google Scholar 
                

	
                           IPCC. Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (Cambridge University Press, Cambridge, 2007).

	P. M. Kelly, P. D. Jones, C. B. Sear, B. S. G. Cherry, and R. K. Tavakol, “Variations in surface air temperature: Part 2. Arctic regions, 1881–1980,” Monthly Weather Review 110, 71 (1982).
Article 
    
                    Google Scholar 
                

	A. Becker and H. Bugmann, “Global Change and Mountain Regions: The Mountain Research Initiative,” in IGBP Report 49 (IGBP Secretariat, Stockholm, 2001).

                    Google Scholar 
                

	T. G. F. Kitte, W. L. Steffen, and F. S. Chapin, “Global and regional modelling of arctic-boreal vegetation distribution and its sensitivity to altered forces,” Global Change Biol. 6, 1 (2000).
Article 
    
                    Google Scholar 
                

	F.-K. Holtmeier, Mountain Timberlines: Ecology, Patchiness, and Dynamics (Kluwer Academic Publishers, Dordrecht, 2003).

                    Google Scholar 
                

	Ch. Körner, Alpine Plant Life (Springer, Berlin, 1999).

                    Google Scholar 
                

	L. Kullman, “Dynamics of Altitudinal Tree-Limits in Sweden: A Review,” Nor. Geogr. Tidsskr. 44, 103 (1990).
Article 
    
                    Google Scholar 
                

	K. R. Briffa and P. D. Jones, “Global Surface Air Temperature Variations during the Twentieth Century: Part 2. Implications for Large-Scale High-Frequency Palaeoclimatic Studies,” The Holocene 3, 77 (1993).
Article 
    
                    Google Scholar 
                

	A. H. Lloyd, “Response of Tree-Line Populations of Foxtail Pine (Pinus balfouriana) to Climate Variation over the Last 1000 years,” Can. J. For. Res. 27, 936 (1997).

                    Google Scholar 
                

	A. H. Lloyd and L. J. Graumlich, “Holocene Dynamics of Treeline Forests in the Sierra Nevada,” Ecology 78, 1199 (1997).
Article 
    
                    Google Scholar 
                

	V. N. Andreev, K. N. Igoshina, and A. I. Leskov, “Reindeer Pastures and Vegetation cover in the Polar Transurals Region,” Sovetskoe Olenevodstvo, No. 5, 171 (1935).

	B. N. Gorodkov, “The Polar Urals in the Upper Course Area of the Sob’ River,” Trudy Botanicheskogo Muzeya Akademii Nauk SSSR 19, 1 (1926).

                    Google Scholar 
                

	V. B. Sochava, “Botanical Essay on the Polar Urals Forests from the Nel’ka River to the Khulga River,” Trudy Botanicheskogo Muzeya Akad. Nauk SSSR 21, 1 (1927).

                    Google Scholar 
                

	V. N. Sukachev, “Climate and Vegetation Changes during the Post-Tertiary Time in the Siberian North,” Meteorologicheskii Vestnik, Nos. 1–4, 25 (1922).

	V. S. Mazepa, “Stand Density in the Last Millennium at the Upper Timberline Ecotone in the Polar Ural Mountains,” Can. J. For. Res. 35, 2082 (2005).
Article 
    
                    Google Scholar 
                

	S. G. Shiyatov, “The Upper Timberline Dynamics during the Last 1100 years in the Polar Urals Mountains,” in Oscillations of the Alpine and Polar Tree Limits in the Holocene (Gustav Fischer, NewYork, 1993), pp. 195–203.

                    Google Scholar 
                

	S. G. Shiyatov, “Rates of Change in the Upper Tree-Line Ecotone in the Polar Ural Mountains,” PAGES News 11(1), 8 (2003).

                    Google Scholar 
                

	R. B. Myneni, C. D. Keeling, C. J. Tucker, G. Ascrar, and R. R. Nemani, “Increased Plant Growth in the Northern High Latitudes from 1981 to 1991,” Nature 386, 698 (1997).
Article 
    CAS 
    
                    Google Scholar 
                

	Y. G. Shvartsman, V. M. Barzut, S. V. Vidyakina, and S. A. Iglovsky, “Climate Variations and Dynamic Ecosystems of the Arkhangelsk Region: Chemosphere,” Global Change Sci. 1, 417 (1999).
Article 
    
                    Google Scholar 
                

	C. S. Silapaswan, D. L. Verbyla, and A. D. McGuire, “Land Cover Change on the Seward Peninsula: The Use of Remote Sensing to Evaluate the Potential Influences of Climate Warming on Historical Vegetation Dynamics,” Can. J. Remote Sensing 27, 542 (2001).

                    Google Scholar 
                

	M. Sturm, J. Schimel, G. Michaelson, et al., “Winter Biological Processes Could Help Convert Arctic Tundra to Shrubland,” BioScience 55, 17 (2005).
Article 
    
                    Google Scholar 
                

	S. G. Shiyatov, Dynamics of Woody and Shrubby Vegetation in the Polar Urals under Contemporary Climatic Changes (UrO RAN, Yekaterinburg, 2009) [in Russian].

                    Google Scholar 
                

	V. I. Kharuk, S. G. Shiyatov, E. Kashishke, E. V. Fedotova, and M. M. Naurzbaev, “Forest-Tundra Ecotone Response to Climate Change,” in Problems of Ecological Monitoring and Ecosystem Modeling (Gidrometeoizdat, St. Petersburg, 2002), Vol. 18, pp. 234–260 [in Russian].

                    Google Scholar 
                

	L. Kullman, “Rapid Recent Range-Margin Rise of Tree and Shrub Species in the Swedish Scandes,” J. Ecology 90, 68 (2002).
Article 
    
                    Google Scholar 
                

	P. A. Moiseev and S. G. Shiyatov, “Vegetation Dynamics at the Treeline Ecotone in the Ural Highlands, Russia,” Ecol. Studies 167, 423 (2003).
Article 
    
                    Google Scholar 
                

	J. Paulsen, U. M. Weber, and C. Körner, “Tree Growth near Treeline: Abrupt or Gradual Reduction with Altitude?” Arctic, Antarctic, and Alpine Res. 32, 14 (2000).
Article 
    
                    Google Scholar 
                

	R. D. D’Arrigo, R. K. Kaufmann, N. Davi, G. C. Jacobi, Ch. Laskowski, R. B. Myreni, and P. Cherubini, “Thresholds for Warming-Induced Growth Decline at Elevational Tree Line in the Yukon Territory, Canada,” Global Biochemical Cycles 18. GB3021, doi: 10.1029/2004GB002249 (2004).

	E. A. Vaganov, M. K. Hughes, A. V. Kirdyanov, F. H. Schweingruber, and P. P. Silkin, “Influence of Snowfall and Melt Timing on Tree Growth in Subarctic Eurasia,” Nature 400, 149 (1999).
Article 
    CAS 
    
                    Google Scholar 
                

	S. G. Shiyatov, “Age Structure and Formation of Larch Open Forests in the Upper Timberline in the Sob’ River Basin (the Polar Urals),” in Geografiya i Dinamika Rastitel’nogo Pokrova: Trudy Instituta Biologii Ural’skogo Filiala Akademii Nauk SSSR 42, 81 (1965).

                    Google Scholar 
                

	S. G. Shiyatov, Dendrochronology of the Upper Timberline in the Urals (Nauka, Moscow, 1986) [In Russian].

                    Google Scholar 
                

	S. G. Shiyatov, “Reconstruction of Climate and the Upper Timberline Dynamics since AD 745 by Tree-Ring Data in the Polar Ural Mountains,” in Publication of the Academy of Finland (1995), Vol. 6/95, pp. 144–147.

	S. G. Shiyatov, M. M. Terent’ev, V. V. Fomin, and M. E. Zimermann, “Altitudinal and Horizontal Shifts of the Upper Boundaries of Open and Closed Forests in the Polar Urals in the 20th Century,” Russian J. Ecology 38(4), 223 (2007).
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institute of Plant and Animal Ecology, Ural Branch of the Russian Academy of Sciences, ul. 8 Marta 202, Yekaterinburg, 620144, Russia
S. G. Shiyatov & V. S. Mazepa


Authors	S. G. ShiyatovView author publications
You can also search for this author in
                        PubMed Google Scholar



	V. S. MazepaView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                S. G. Shiyatov.


Additional information
Original Russian Text © S.G. Shiyatov, V.S. Mazepa, 2011, published in Lesovedenie, 2007, No. 6, pp. 11–22.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Shiyatov, S.G., Mazepa, V.S. Climate-driven dynamics of the forest-tundra vegetation in the Polar Ural Mountains.
                    Contemp. Probl. Ecol. 4, 758–768 (2011). https://doi.org/10.1134/S1995425511070071
Download citation
	Published: 10 January 2012

	Issue Date: December 2011

	DOI: https://doi.org/10.1134/S1995425511070071


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
                        


Keywords
	upper treeline ecotone
	climate-driven dynamics of forest-tundra vegetation
	tree-ring analysis
	age structure
	stand productivity
	
                Larix sibirica
              
	Polar Ural Mountains








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.239.56.174
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    