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                   The movement paths of individuals over landscapes are basically represented by sequences of points (xi, yi) occurring at times ti. Theoretically, these points can be viewed as being generated by stochastic processes that in the simplest cases are Gaussian random walks on featureless landscapes. Generalizations have been made of walks that (i) take place on landscapes with features, (ii) have correlated distributions of velocity and direction of movement in each time interval, (iii) are Le ́ vy processes in which distance or waiting-time (time-between steps) distributions have infinite moments, or (iv) have paths bounded in space and time. We begin by demonstrating that rather mild truncations of fat-tailed step-size distributions have a dramatic effect on dispersion of organisms, where such truncations naturally arise in real walks of organisms bounded by space and, more generally, influenced by the interactions of physiological, behavioral, and ecological factors with landscape features. These generalizations permit not only increased realism and hence greater accuracy in constructing movement pathways, but also provide a biogeographically detailed epistemological framework for interpreting movement patterns in all organisms, whether tossed in the wind or willfully driven. We illustrate the utility of our framework by demonstrating how fission–fusion herding behavior arises among individuals endeavoring to satisfy both nutritional and safety demands in heterogeneous environments. We conclude with a brief discussion of potential methods that can be used to solve the inverse problem of identifying putative causal factors driving movement behavior on known landscapes, leaving details to references in the literature.
fission–fusion  GPS  landscape matrices  random and Levy walks  dispersal  movement ecology
                

            
            
        
                Publication Date: 2008
                
                Credits: PNAS December 9, 2008 vol. 105	no. 49
                
                Fair Use OK

                
             
              
        

          
              
                DOWNLOAD FILE
              
              
                  —
                  PDF document,
                  776 kB (795,636 bytes)
              
          
          

        


      
           

            



        

            
        
    
                             

                             




    


    
        

        

    





                            
                        

                    

                    
                

            

            
  Filed under:
  
    Movement ecology,
  
  
    Climate Change,
  
  
    Random walk,
  
  
    Range shift,
  
  
    Fat-tailed,
  
  
    Migration,
  
  
    Security,
  
  
    Heterogeneous environments,
  
  
    Levy walk,
  
  
    Movement
  









        


        
        

        
        
    

 




        
    

   
   

 

   
 
  

   [image: WLFW logo]

    

   [image: USDA logo] 



 

   [image: EBTJV logo] 

   [image: SARP logo] 


 
   
  Learn

	About Us
	Members
	Community
	Issues
	Help




   
Browse

	Projects
	Maps and Data
	News and Events
	Resources
	Training






    Contact

[image: ]

     	Contact Us





  Navigate the Landscape Partnership
Landscape Partnership
Partners:
-Eastern Brook Trout Joint Venture
-Southeast Aquatic Resources Partnership
-Tennessee River Basin Network
-Working Lands for Wildlife

WLFW Target Species:
-American Black Duck
-Bog Turtle
-Eastern Hellbender
-Golden-Winged Warbler
-Northern Bobwhite Quail

Key Issues:
-Wildland Fire
-Climate Context
-Ecosystem Benefits and Risks
-Energy
-Nature and Society
-Whitewater to Bluewater

Plan & Design:
-NatureScape
-Conservation Planning Atlas
-GIS Resources
-Spatial Data and Maps

Online Training:
-Science Applications Online Learning






    

 










   
     
     Site design by fergusonlynch.com


     




Powered by Plone & Python




Powered by Plone & Python












 




[image: Working Lands for Wildlife]

[image: ]


 

 

  
BROWSE

	About WLFW
	Landscapes and Wildlife
	Landowner Information
	Learning / Tech Transfer
	News and Events
	Webinars and Videos
	Apps, Maps and Data
	Need Assistance?



   Site design by fergusonlynch.com





 
   [image: ]
  USDA is an equal opportunity
provider, employer, and lender. 

REGISTER | LOGIN





  








 

  CONTRIBUTORS


   
   [image: Northern Bobwhite logo] 
  [image: Quail Forever logo] 
[image: GameLab Martin logo] 






 


 [image: Bobscapes logo]

   Site design by fergusonlynch.com


 


  
  BROWSE


	About WLFW
	Landscapes and Wildlife
	Landowner Information



	Online Learning / Tech Transfer
	News and Events
	Need Assistance?







 


   [image: ]
  USDA is an equal opportunity provider,
 employer, and lender. 

REGISTER | LOGIN




  







 


CONTRIBUTORS


   
[image: Working Lands for Wildlife logo]
 
[image: Quail Forever logo]
 
[image: GameLab Martin logo]
 
[image: University of Georgia logo] 






 
 [image: Birdlocale logo]
 


 
  BROWSE

  	Background
	How to Access the Web App
	Resources


   
   Site design by fergusonlynch.com
   







   [image: ]
  USDA is an equal opportunity provider,
 employer, and lender. 

REGISTER | LOGIN





  












  Contributors


   [image: WLFW logo] 
   [image: USDA logo] 
   [image: The Longleaf Alliance] 
   [image: U.S. Endowment for Forestry and Communities] 
   [image: Southeast Regional Partnership for Planning and Sustainability] 
   [image: America's Longleaf Restoration Initiative]
   [image: North Carolina State]
   [image: Tall Timbers]




  [image: ]



  
  	About Us
	Prescribed Burning
	Wildfire
	Fire Mapping
	Policies





 
  	Research
	Training Resources
	Partners
	News and Events
	Workspace




 
   Site design by fergusonlynch.com













 
[image: ]


[image: Landscape Partnership]
Site design by fergusonlynch.com




BROWSE

  	Home
	Background
	Gateway Tool
	Resources






  CONTRIBUTORS

  

   [image: WLFW logo]

      [image: Forest Service logo]

[image: IUP logo]

   [image: Ferguson Lynch logo]


  




   [image: Antioch University logo]

   [image: WCSDV logo]



visualization design by scienceandvisualization.com












	Site Map
	Accessibility
	Contact
	Conditions of Membership







 

Back to Top



    

