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                                    Abstract
Field studies were initiated in 1999 at Scotty Creek in central Mackenzie River Basin to improve understanding and model-representation of the major water flux and storage processes within a wetland-dominated zone of the discontinuous permafrost region. Four main topics were covered: (1) the major peatland types and their influence on basin runoff, (2) the physical processes governing runoff generation, (3) how runoff processes observed at the hillslope scale relate to basin-scale runoff, and (4) the water balance of Scotty Creek and its adjacent basins. A conceptual model of runoff generation was developed that recognizes distinct hydrologic roles among the major peatland types of flat bog, channel fen and peat plateau. This model contributes to resolving some of the difficult issues in the hydrologic modeling in this region, especially in relation to the storage and routing functions of wetlands-dominated basins underlain by discontinuous permafrost.
Keywords
	Annual Runoff
	Drainage Density
	Snow Water Equivalent
	Runoff Generation
	Subsurface Drainage

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.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   169.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   219.99
      
	
       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   219.99
      
	
       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
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                            References
	Arai K (1992) Maximum likelihood TM classification taking the effect of pixel to pixel correlation into account. Geocarto International 7:33–39
Article 
    
                    Google Scholar 
                

	Aylsworth JM, Kettles IM (2000) Distribution of peatlands. In: Dyke LD, Brooks GR (eds) The physical environment of the Mackenzie Valley, Northwest Territories: a base line for the assessment of environmental change. Geol Surv Can B 547, pp 49–55

                        Google Scholar 
                

	Bowling LC, Kane DL, Gieck RE, Hinzman LD, Lettenmaier DP (2003) The role of surface storage in a low-gradient Arctic watershed. Water Resour Res 39:1087
Article 
    
                    Google Scholar 
                

	Claassen HC, Halm DR (1996) Estimates of evapotranspiration or effective moisture in Rocky Mountain watersheds from chloride ion concentrations in stream baseflow. Water Resour Res 32:363–372
Article 
    
                    Google Scholar 
                

	Hamlin L, Pietroniro A, Prowse T, Soulis R, Kouwen N (1998) Application of indexed snowmelt algorithms in a northern wetland regime. Hydrol Process 12:1641–1657
Article 
    
                    Google Scholar 
                

	Hayashi M, Quinton WL, Pietroniro A, Gibson JJ (2004). Hydrologic functions of wetlands in a discontinuous permafrost basin indicated by isotopic and chemical signatures. J Hydrol 296:81–97
Article 
    
                    Google Scholar 
                

	Hayashi M, van der Kamp G, Rudolph DL (1998a) Water and solute transfer between a prairie wetland and adjacent uplands, 1. Water balance. J Hydrol 207:42–55
Article 
    
                    Google Scholar 
                

	Hayashi M, van der Kamp G, Rudolph DL (1998b) Water and solute transfer between a prairie wetland and adjacent uplands, 2. Chloride cycle. J Hydrol 207:56–67
Article 
    
                    Google Scholar 
                

	Hegginbottom JA, Radburn LK (1992) Permafrost and ground ice conditions of Northwestern Canada. Geol Surv Can, Map 1691A, scale 1:1000000

                    Google Scholar 
                

	Lillesand TM, Kiefer RW (1994) Remote sensing and image interpretation. Wiley

                        Google Scholar 
                

	Marsh P, Pomeroy J, Pohl S, Quinton W, Onclin C, Russell M, Neumann N, Pietroniro A, Davison B, McCartney S (2007) Snow melt processes and runoff at the arctic treeline. (Vol. II, this book)

                        Google Scholar 
                

	MSC (Meteorological Service of Canada) (2002) National climate data archive of Canada. Environment Canada, Dorval, Quebec, Canada

                        Google Scholar 
                

	NWWG (National Wetlands Working Group) (1988) Wetlands of Canada: ecological land classification series, no 24. Sustainable Development Branch, Environment Canada, Ottawa, Ontario, and Polyscience Publications Inc, Montreal, Quebec

                    Google Scholar 
                

	Quinton WL, Carey SK, Goeller NT (2004) Snowmelt runoff from northern alpine tundra hillslopes: major processes and methods of simulation. Hydrol Earth Syst Sci 8:877–890
Article 
    
                    Google Scholar 
                

	Quinton WL, Gray DM (2003) Subsurface drainage from organic soils in permafrost terrain: the major factors to be represented in a runoff model. Refereed Proc 8 th International Conference on Permafrost, Davos, Switzerland

                        Google Scholar 
                

	Quinton WL, Gray DM, Marsh P (2000) Subsurface drainage from hummock covered hillslopes in the Arctic tundra. J Hydrol 237:113–125
Article 
    
                    Google Scholar 
                

	Quinton W, Hayashi M, Pietroniro A (2003) Connectivity and storage functions of channel fens and flat bogs in northern basins. Hydrol Process 17:3665–3684
Article 
    
                    Google Scholar 
                

	Richards JA (1984) Thematic mapping from multitemporal image data using the principal components transformation. Remote Sens Environ 16:35–46
Article 
    
                    Google Scholar 
                

	Robinson SD, Moore TR (2000) The influence of permafrost and fire upon carbon accumulation in high boreal peatlands, Northwest Territories, Canada. Arct Antarct Alp Res 32:155–166
Article 
    
                    Google Scholar 
                

	Rouse WR (2000) Progress in hydrological research in the Mackenzie GEWEX Study. Hydrol Process 14:1667–1685
Article 
    
                    Google Scholar 
                

	Siegel DI, Glaser PH (1987) Groundwater flow in a bog-fen complex, Lost River peatland, northern Minnesota. J Ecol 75:743–754
Article 
    
                    Google Scholar 
                

	Stewart RE, Leighton HG, Marsh P, Moore GWK, Ritchie H, Rouse WR, Soulis ED, Strong GS, Crawford RW, Kochtubajda B (1998) The Mackenzie GEWEX Study: the water and energy cycles of a major North American river basin. B AmMeteorol Soc 79:2665–2683
Article 
    
                    Google Scholar 
                

	Yamagata Y (1997) Advanced remote sensing techniques for monitoring complex ecosystems: spectral indices, unmixing, and classification of wetlands. Ph.D. thesis, University of Tokyo

                        Google Scholar 
                

	Zoltai SC, Vitt D (1995) Canadian wetlands — environmental gradients and classification. Vegetation 118:131–137
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Cold Regions Research Centre, Wilfrid Laurier University, Waterloo, ON, Canada, N2L 3C5
William L. Quinton

	Department of Geology and Geophysics, University of Calgary, Calgary, AB, Canada, T2N 1N4
Masaki Hayashi


Authors	William L. QuintonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Masaki HayashiView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	School of Geography and Earth Sciences, McMaster University, 1280 Main Street West, Hamilton, ON, L8S 4K1, Canada
Ming-ko Woo 




Rights and permissions
Reprints and permissions


Copyright information
© 2008 Springer-Verlag Berlin Heidelberg


About this chapter
Cite this chapter
Quinton, W.L., Hayashi, M. (2008).  Recent Advances Toward Physically-based Runoff Modeling of the Wetland-dominated Central Mackenzie River Basin.

                     In: Woo, Mk. (eds) Cold Region Atmospheric and Hydrologic Studies. The Mackenzie GEWEX Experience. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-540-75136-6_14
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-540-75136-6_14

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-540-74927-1

	
                                Online ISBN: 978-3-540-75136-6

	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 via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   169.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   219.99
      
	
       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   219.99
      
	
       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
Learn about 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
						
						
					


		
	
	
		
			
				
					
					54.174.142.103
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


