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                    Abstract
Breeding bird communities in Berlin were investigated at five study sites, which represent an structural urban-rural gradient, from densely built-up areas with sealed ground to green areas such as large parks. In this paper, we tested the Hasse Diagram Technique (HDT), an approach belonging to partial order theory, for its appropriateness to extract information about changes in species composition from our data set. As expected, the overall number of bird species was positively correlated with the urban-rural gradient, increasing from 12 found in the city center to 28 in an urban park. By HDT analysis, four different sub-groups of birds could be identified, contributing differentially to the increase in species number: (1) ubiquists, i.e., species found at each study site, (2) a sub-group, the species’ number of which was positively correlated with the urban-rural gradient, increasing with increasingly green areas, (3) a sub-group, the species’ number of which was negatively correlated with the urban-rural gradient, decreasing with a declining density of buildings, and (4) species, the distribution of which did not show any correlation with the urban-rural gradient. The results show that HDT is a suitable tool for formalized analysis of the pattern of species’ communities along an environmental gradient.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Species Richness and Species of Conservation Concern in Parks of Italian Towns
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2017
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Analysis on Bird Communities Response to Different Urban Land-Cover and Land-Use Types in Greater Manchester
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2022
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The importance of unsealed areas in the urban core and periphery for bird diversity in a large central european city
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 April 2023
                                    

                                

                                Arne Hastedt & Dieter Thomas Tietze

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Bezzel E (1982) Vögel in der Kulturlandschaft. Ulmer, Stuttgart, Germany

                    Google Scholar 
                

	Bibby CJ, Burgess ND, Hill DA (1992) Bird census techniques. Academic, London, England

                    Google Scholar 
                

	Brüggemann R, Halfon E (1995) Theoretical base of the program “Hasse”. GSF-Bericht 20/95, München, Germany

                    Google Scholar 
                

	Brüggemann R, Bücherl C, Pudenz S, Steinberg C (1999) Application of the concept of partial order on comparative evaluation of environmental chemicals. Acta Hydrochim Hydrobiol 27:170–178
Article 
    
                    Google Scholar 
                

	Brüggemann R, Halfon E, Welzl G, Voigt K, Steinberg C (2001a) Applying the concept of partially ordered sets on the ranking of near-shore sediments by a battery of tests. J Chem Inf Comput Sci 41:918–925
Article 
    PubMed 
    
                    Google Scholar 
                

	Brüggemann R, Pudenz S, Carlsen L, Soerensen PB, Thomsen M, Mishra RK (2001b) The use of Hasse Diagrams as a potential approach for inverse QSAR. SAR QSAR Environ Res 11:473–487
Article 
    PubMed 
    
                    Google Scholar 
                

	Brüggemann R, Voigt K, Welzl G, Sørensen PB (2003a) Description of fish communities with help of Partially Ordered Sets. In: Sørensen PB, Brüggemann R, Lerche DB, Voigt K, Welzl G, Simon U, Abs M, Erfmann M, Carlsen L, Glydenkærne S, Thomsen M, Fauser P, Mogensen BB, Pudenz S, Kronvang B (eds) In Order theory in environmental sciences and integrative approaches. Proceedings of the 5th workshop held at the National Environmental Research Institute (NERI), 2002. NERI, Ministry of the Environment, Roskilde, Denmark, pp 68–95

                    Google Scholar 
                

	Brüggemann R, Welzl G, Voigt K (2003b) Order theoretical tools for the evaluation of complex regional pollution patterns. J Chem Inf Comput Sci 43:1771–1779
Article 
    PubMed 
    
                    Google Scholar 
                

	Carlsen L, Sørensen PB, Thomsen M (2001) Partial order ranking - based QSAR’s: estimation of solubilities and octanol-water partitioning. Chemosphere 43:295–302
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Degen G, Otto W (1988) Atlas der Brutvögel von Berlin. Naturschutzarb. Berlin and Brandenburg, Beiheft 8

	Felinks B (2001) Selection of priority areas for nature conservation in former lignite mining areas using the Hasse Diagram Technique and iterative selection algorithms. In: Pudenz S, Brüggemann R, Lühr H-P (eds) In Order theoretical tools in environmental science and decision systems, Berichte des IGB. Report no. 14, Berlin, Germany, pp 11–23

	Flade M (1994) Die Brutvogelgemeinschaften Mittel- und Norddeutschlands. IHW-Verlag, Eching, Germany

                    Google Scholar 
                

	Hagemeijer WJM, Blair MJ (1997) The EBCC atlas of european breeding birds: their distribution and abundance. Poyser, London, England

                    Google Scholar 
                

	Halfon E, Reggiani MG (1986) On ranking chemicals for environmental hazard. Environ Sci Technol 20:1173–1179
Article 
    CAS 
    
                    Google Scholar 
                

	Hasse H (1967) Vorlesungen über Klassenkörpertheorie. Physica, Marburg, Germany

                    Google Scholar 
                

	Jokimäki J, Suhonen J (1993) Effects of urbanization on the breeding bird species richness in Finland: a biogeographical comparison. Ornis Fennica 70:71–77

                    Google Scholar 
                

	Klausnitzer B (1993) Ökologie der Großstadtfauna. Fischer, Jena, Germany

                    Google Scholar 
                

	Klein DJ (2000) Prolegomenon on partial orderings in chemistry. Match Commun Math Comput Chem 42:7–21
CAS 
    
                    Google Scholar 
                

	Lerche D, Brüggemann R, Soerensen PB, Carlsen L, Nielsen OJ (2002) Comparison of some tools for a multi-criteria analysis of chemical ranking. In: Voigt K, Welzl G (eds) In Order theoretical tools in environmental sciences — order theory (Hasse Diagram technique) meets multivariate statistics. Shaker, Aachen, Germany, pp 169–190

                    Google Scholar 
                

	Luniak M, Kozłowski P, Nowicki W, Plit J (2001) Ptaki Warszawy (Birds of Warsaw). Polish Academy of Sciences, Warsaw, Poland

                    Google Scholar 
                

	Mitschke A, Baumung S (2001) Brutvogel-Atlas Hamburg. Hamb avifaun Beitr 31

	Montier D (1977) Atlas of breeding birds of the London Area. Publisher, London

                    Google Scholar 
                

	Mulsow R (1980) Untersuchungen zur Rolle der Vögel als Bioindikatoren am Beispiel ausgewählter Vogelgemeinschaften im Raum Hamburg. Hamburger avifaun. Beitr.17

	Nowicki W (2001) Ptaki śródmieścia Warszawy. Polish Academy of Sciences. Warsaw, Poland

                    Google Scholar 
                

	Ornithologische Arbeitsgruppe Berlin (West) (ed) (1984) Brutvogelatlas Berlin (West). Orn. Ber. f. Berlin (West) 9, Sonderheft

	Otto W, Witt K (2002) Verbreitung und Bestand Berliner Brutvögel. Berl. ornithol. Ber. 12 (Sonderheft)

	Saemann D (1970) Die Brutvogelfauna einer sächsischen Großstadt. Veröff Mus Naturk Karl–Marx–Stadt 5: 21–85

                    Google Scholar 
                

	Simon U, Brüggemann R (2000) Assessment of water management strategies by Hasse Diagram Technique. In: Sørensen PB, Carlsen L, Mogensen BB, Brüggemann R, Luther B, Pudenz S, Simon U, Halfon E, Bittner T, Voigt K, Welzl G, Rediske F (eds) In order theoretical tools in environmental sciences. NERI Technical Report No. 318, Roskilde, Denmark, pp 117–134

	Simon U, Brüggemann R, Pudenz S (2004a) Aspects of decision support in water management—example Berlin and Potsdam (Germany) I—spatially differentiated evaluation. Water Res 38:1809–1816
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Simon U, Brüggemann R, Pudenz S (2004b). Aspects of decision support in water management—example Berlin and Potsdam (Germany) II—improvement of management strategies. Water Res 38:4085–4092
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Sørensen PB, Brüggemann R, Carlsen L, Mogensen BB, Kreuger J, Pudenz S (2003) Analysis of monitoring data of pesticide residues in surface waters using partial order ranking theory. Environ Toxicol Chem 22: 661–670
Article 
    PubMed 
    
                    Google Scholar 
                

	Sukopp H, Kunick W, Runge M, Zacharias F (1973) Ökologische Charakteristik von Großstädten, dargestellt am Beispiel Berlins. Verh Ges Ökol 2:383–403

                    Google Scholar 
                

	ter Braak, Cajo JF (1986) Canonical correspondence analysis: a new eigenvector technique for multivariate direct gradient analysis. Ecology 67:1167–1179
Article 
    
                    Google Scholar 
                

	ter Braak, Cajo JF (1987) The analysis of vegetation—environment relationships by canonical correspondence analysis. Vegetatio 69:69–77
Article 
    
                    Google Scholar 
                

	Thinh NX, Walz U, Schanze J, Ferencsik I, Göncz A (2004) GIS-based multiple criteria decision analysis and optimization for land suitability evaluation. In: Wittmann J, Wieland R (eds) In Simulation in Umwelt– und Geowissenschaften. Shaker, Aachen, Germany, pp 208–223

                    Google Scholar 
                

	Wittig R, Sukopp H, Klausnitzer B (1998) Die ökologische Gliederung der Stadt. In: Sukopp H, Wittig R (eds) In Stadtökologie. Fischer, Stuttgart, Germany, pp 316–372

                    Google Scholar 
                


Download references




Acknowledgments
We thank the Deutsche Forschungsgemeinschaft for funding the Postgraduate Research and Study Programme (GRK 780). Special thanks to Dr. Sarah Poynton for improving the language.


Author information
Authors and Affiliations
	Institute for Meteorology and Climatology, Leibniz University Hannover, Herrenhaser Str. 2, Hannover, 30419, Germany
Ute Simon

	Institute of Systematic Zoology, Museum of Natural History (Humboldt-University of Berlin), Invalidenstraße 43, 10115, Berlin, Germany
Sonja Kübler

	Institute for Biology, Division of Behavioural Biology, Free University of Berlin, Takustr. 6, 14195, Berlin, Germany
Jörg Böhner


Authors	Ute SimonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sonja KüblerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jörg BöhnerView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Ute Simon.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Simon, U., Kübler, S. & Böhner, J. Analysis of breeding bird communities along an urban-rural gradient in Berlin, Germany, by Hasse Diagram Technique.
                    Urban Ecosyst 10, 17–28 (2007). https://doi.org/10.1007/s11252-006-0004-5
Download citation
	Published: 30 November 2006

	Issue Date: March 2007

	DOI: https://doi.org/10.1007/s11252-006-0004-5


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
	Urban ecology
	Habitat types
	Gradient analysis
	Partial order theory








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.92.194.96
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    