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                     1.6 Conclusions
Obviously, the many challenges involving climate and stratospheric change, pollutant transport and social changes are related. A number of other significant dependencies also naturally exist between the various aspects of environmental change parameters and human activities in arctic and alpine areas. The scope here is not to give a complete review of all single processes but to outline the level of interaction between the main contemporary challenges in environmental change, on the basis of the studies presented in the book. Both with respect to the physical processes as well as dealing with their biological impacts and the anthropogenic forcing factors, the changes related to the climate change processes, long range transported pollutants and UV radiation, can not be treated alone or independently but need to be analysed as multiple pressures of the high latitude and high altitude, arctic and alpine environments.
Keywords
	Ozone Depletion
	Polar Bear
	Coloured Dissolve Organic Matter
	Integrate Aspect
	Alpine Environment

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.




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

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 129.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 169.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 169.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                     References
	ACIA (2004) Impacts of a warming Arctic. Arctic Climate Impact Assessment. Cambridge University Press, Cambridge

                    Google Scholar 
                

	AMAP (2003) AMAP Assessment 2002: The influence of Global Change on Arctic Contaminant Pathways to within, and from the Arctic. Arctic Monitoring and Assessment Programme, Oslo, Norway, pp 65

                    Google Scholar 
                

	AMAP (2004) AMAP Assessment 2002: Persistent Organic Pollutants in the Arctic. Arctic Monitoring and Assessment Programme, Oslo, Norway pp 310

                    Google Scholar 
                

	Arendt, AA, Echelmeyer, KE, Harrison, WD, Lingle, CA and Valentine, VB (2002) Rapid wastage of Alaska glaciers and their contribution to rising sea level. Science 297:383–386
Article 
    
                    Google Scholar 
                

	Beniston M, Keller F, Goyette S (2003) Snow pack in the Swiss Alps under changing climatic conditions: an empirical approach for climate impacts studies. Theor Appl Climatol 74: 19–31
Article 
    
                    Google Scholar 
                

	Bischof K, Hanelt D, Tüg H, Karsten U, Brouwer PEM, Wiencke C (1998) Acclimation of brown algal photosynthesis to ultraviolet radiation in Arctic coastal waters (Spitsbergen, Norway). Polar Biol 20: 388–395
Article 
    
                    Google Scholar 
                

	Blumthaler M, Salzgeber M, Ambach W (1995) Ozone and ultraviolet-B irradiances: experimental determination of the radiation amplification factor. Photochem Photobiol 61:159–162.

                    Google Scholar 
                

	Borgå, K, Fisk AT, Hoekstra PF, Muir DCG (2004) Biological and chemical factors of importance in the bioaccumulation and trophic transfer of persistent organochlorine contaminants in Arctic marine food webs. Environ Toxicol Chem, 23:2367–2385.
Article 
    
                    Google Scholar 
                

	Broecker WS (1991) The great conveyor belt. Oceanography 4: 79–89

                    Google Scholar 
                

	Caldwell MM, Björn LO, Bornman JF, Flint SD, Kulandaivelu G, Teramura AH, Tevini M (1998) Effects of increased solar ultraviolet radiation on terrestrial ecosystems. Photochem Photobiol 46:40–52
Article 
    
                    Google Scholar 
                

	Clark P, Marshall S, Clarke G, Hostetler S, Licciardi J and Teller J (2001) Fresh-water forcing of abrupt climate change during the last glaciation. Science 293: 283–286
Article 
    
                    Google Scholar 
                

	Dansgaard W, White JWC and Johnsen SJ (1989). The abrupt termination of the Younger Dryas climate event. Nature, 339, 532–534.
Article 
    
                    Google Scholar 
                

	Falk-Petersen S, Hopkins CCE, Sargent JR (1990) Trophic relationships in the pelagic food web. In: Barnes M, Gibson RN (eds) Trophic relationships in the marine environment. Aberdeen University Press, Aberdeen, pp 315–333

                    Google Scholar 
                

	Hanelt D, Wiencke C, Nultsch W (1997a) Influence of UV-radiation on the photosynthesis of Arctic macroalgae in the field. J Photochem Photobiol B: Biol 38:40–47
Article 
    
                    Google Scholar 
                

	Houghton JT, Ding Y, Griggs DJ, Noguer M, van der Linden PJ, Dai X, Maskell K, Johnson CA (eds) (2001) Climate Change 2001: The Scientific Basis. Contribution of Working Group I to the Third Assessment Report of the Intergovernmental Panel on Climate Change (IPCC). Cambridge University Press, Cambridge

                        Google Scholar 
                

	Hurrell JW (1995) Decadal trends in the North Atlantic Oscillation: Regional temperatures and precipitation. Science 269: 676–679
Article 
    
                    Google Scholar 
                

	Johannessen OM, Bengtsson L, Miles MW, Kuzmina SI, Semenov VA, Alekseev GV, Nagurny AP, Zakharov VF, Bobylev LP, Pettersson LH, Hasselmann K, Cattle HP (2004) Arctic climate change: Observed and modelled temperature and sea-ice variability. Tellus 56(4): 328–341
Article 
    
                    Google Scholar 
                

	Korsnes R, Pavlova O, Godtliebsen F (2002) Assessment of potential transport of pollutants into the Barents Sea via sea ice-an observational approach. Mar Pollut Bull 44(9):861–869
Article 
    
                    Google Scholar 
                

	Lefauconnier B, Hagen JO, Ørbæk JB, Melvold K and Isaksson E (1999) Glacier balance trends in the Kongsfjorden area, western Spitsbergen, Svalbard, in relation to the climate. Polar Research 18(2): 307–313

                    Google Scholar 
                

	Macdonald RW, Harner T, Fyfe J (2005) Recent climate change in the Arctic and its impact on contaminant pathways and interpretation of temporal trend data. Science of the Total Environment 342(1–3): 5–86
Article 
    
                    Google Scholar 
                

	Madronich S, Velders GJM, Daniel JS, Murari Lal M, McCullogh A and Slaper H (1999) Chapter 11. In: WMO, Scientific Assessment of Ozone depletion: 1998, Geneva, Switzerland, WMO report 44

                        Google Scholar 
                

	Magnuson JJ, Robertson DM, Benson BJ, Wynne RH, Livingstone DM, Arai T, Assel RA, Barry RG, Card V, Kuusisto E, Granin NG, Prowse TD, Stewart KM, Vuglinski VS (2000) Historical trends in lake and river ice cover in the Northern Hemisphere. Science 289: 1743–1746
Article 
    
                    Google Scholar 
                

	Müller R, Crutzen PJ, Grooß JU, Brühl C, Russel JM, Gernandt H, Mc Kenna DS, Tuck AF (1997) Severe ozone loss in the Arctic during the winter of 1995–96. Nature 389: 709–712
Article 
    
                    Google Scholar 
                

	Ørbæk JB, Svenøe T Hessen DO (2002) Spectral properties and UV-attenuation in Arctic freshwater systems. In: Hessen DO (ed) UV radiation and Arctic Ecosystems, Ecological Series 153, Springer-Verlag, pp 57–72.

                        Google Scholar 
                

	Pavlov VK and Pavlov PV (1999) Features of seasonal and interannual variability of sea level and water circulation in the Laptev Sea. In: Land-Ocean systems in the Siberian Arctic. Dynamics and history. Eds Kassens et al., Springer-Verlag, Berlin Heidelberg, pp 3–16

                    Google Scholar 
                

	Rex M, Harris NRP, von der Gathen P, Lehmann R, Braathen GO, Reimer E, Beck A, Chipperfield MP, Alfier R, Allaart M, o’Connor F, Dier H, Dorokhov V, Fast H, Gil M, Kyrö E, Litynska Z, Mikkelsen IS, Molyneux MG, Nakane H, Notholt J, Rummukainen M, Viatte P, Wenger J (1997) Prolonged stratospheric ozone loss in the 1995–96 Arctic winter. Nature 389: 835–838
Article 
    
                    Google Scholar 
                

	Searles PS, Flint SD, Caldwell MM (2001) A meta-analysis of plant field studies simulating stratospheric ozone depletion. Oecologia 127:1–10
Article 
    
                    Google Scholar 
                

	Shindell DT, Rind D, and Lonergan P (1998), Increased polar stratospheric ozone loss and delayed eventual recovery owing to increasing green-house gas concentrations. Nature 392: 589–592
Article 
    
                    Google Scholar 
                

	Slaper H, Velders GJM, Daniel JS, Degruijl FR, Vanderleun JC (1996) Estimates of ozone depletion and skin cancer incidence to examine the vienna convention achievements. Nature 384(6606):256–8
Article 
    
                    Google Scholar 
                

	Steffen K, Nghiem SV, Huff R and Neumann G (2004) The melt anomaly of 2002 on the Greenland Ice Sheet from active and passive microwave satellite observations. Geophys. Res. Letters 31(20)

                        Google Scholar 
                

	Thompson DWJ, Wallace JM, Hegerl (2000) Annular modes in the extratropical circulation. Part II: Trends. J Clim 13:1018–1036
Article 
    
                    Google Scholar 
                

	UNEP (1999) Environmental effects of ozone depletions: 1998 assessment. United Nations Environmental Program, Photochem. Photobiol. B 46:1–108.

                    Google Scholar 
                

	UNEP (2003) Environmental effects of ozone depletion and its interactions with climate change: 2002 assessment. United Nations Environmental Program, ISBN92-807-2312-X

                        Google Scholar 
                

	Wiencke C, Gómez I, Pakker H, Flores-Moya A, Altamirano M, Hanelt D, Bischof K, Figueroa FL (2000) Impact of UV radiation on viability, photosynthetic characteristics and DNA of brown algal zoospores: Implications for depth zonation. Mar Ecol Prog Ser 197: 217–229

                    Google Scholar 
                

	WMO (2003) Scientific assessment of ozone depletion 2002. Global Ozone Research and Monitoring Project, Geneva, Switzerland: World Meteorological Organization 44

                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Polar Environmental Centre, Norwegian Polar Institute, N-9296, Tromsø, Norway
J. B. Ørbæk & S. Falk-Petersen

	Polar Environmental Centre, Norwegian Institute for Air Research, N-9296, Tromsø, Norway
R. Kallenborn

	Polar Environmental Centre, Norwegian Institute for Nature Research, N-9296, Tromsø, Norway
I. Tombre

	Norwegian College for Fishery Science, University of Tromsø, Breivika, N-9037, Tromsø, Norway
E. N. Hegseth

	Department of Political Science, University of Tromsø, N-9037, Tromsø, Norway
A. H. Hoel


Authors	J. B. ØrbækView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. KallenbornView author publications
You can also search for this author in
                        PubMed Google Scholar



	I. TombreView author publications
You can also search for this author in
                        PubMed Google Scholar



	E. N. HegsethView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. Falk-PetersenView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. H. HoelView author publications
You can also search for this author in
                        PubMed Google Scholar







 Editor information
Editors and Affiliations
	Norwegian Polar Institute, Svalbard, P.O.Box 505, 9171, Longyearbyen, Norway
Jon Børre Ørbæk 

	Polar Environmental Centre, Norwegian Institute for Air Research, 9296, Tromsø, Norway
Roland Kallenborn 

	Polar Environmental Centre, Norwegian Institute for Nature Research, 9296, Tromsø, Norway
Ingunn Tombre 

	Norwegian College of Fishery Science, University of Tromsø, Breivika, 9037, Tromsø, Norway
Else N. Hegseth 

	Polar Environmental Centre, Norwegian Polar Institute, 9296, Tromsø, Norway
Stig Falk-Petersen 

	Department of Political Science, University of Tromsø, Breivika, 9037, Tromsø, Norway
Alf H. Hoel 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2007 Springer-Verlag Berlin Heidelberg


 About this chapter
Cite this chapter
Ørbæk, J.B., Kallenborn, R., Tombre, I., Hegseth, E.N., Falk-Petersen, S., Hoel, A.H. (2007).  Integrated aspects of environmental change: Climate change, UV radiation and long range transport of pollutants.

                     In: Ørbæk, J.B., Kallenborn, R., Tombre, I., Hegseth, E.N., Falk-Petersen, S., Hoel, A.H. (eds) Arctic Alpine Ecosystems and People in a Changing Environment. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-540-48514-8_1
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-540-48514-8_1

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-540-48512-4

	
                                Online ISBN: 978-3-540-48514-8

	eBook Packages: Earth and Environmental ScienceEarth and Environmental Science (R0)


Share this chapter
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
                            







 Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 129.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 169.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 169.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					18.207.127.179
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



