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                   It is possible that anthropogenic climate change will drive the Earth system into a qualitatively different state1. Although different types of uncertainty limit our capacity to assess this risk 2, Earth system scientists are particularly concerned about tipping elements, large-scale components of the Earth system that can be switched into qualitatively different states by small perturbations. Despite growing evidence that tipping elements exist in the climate system1,3, whether large-scale vegetation systems can tip into alternative states is poorly understood4. Here we show that tropical grassland, savanna and forest ecosystems, areas large enough to have powerful impacts on the Earth system, are likely to shift to alternative states. Specifically, we show that increasing atmospheric CO2 concentration will force transitions to vegetation states characterized by higher biomass and/or woody-plant dominance. The timing of these critical transitions varies as a result of between-site variance in the rate of temperature increase, as well as a dependence on stochastic variation in fire severity and rainfall. We further show that the locations of bistable vegetation zones (zones where alternative vegetation states can exist) will shift as climate changes. We conclude that even though large-scale directional regime shifts in terrestrial ecosystems are likely, asynchrony in the timing of these shifts may serve to dampen, but not nullify, the shock that these changes may represent to the Earth system.
                

            
            
        
                             

                             


                             
                                 
        




              
                  

                  
              


            
                
                                
                                
                
                
                
            

            Download File:


             
              
        

          
              
                
                naturePlants Shift.pdf
              
              
                  —
                  PDF document,
                  710 kB (727,225 bytes)
              
          
          

        

      
           


            
        
    
                             

                             




    


    
        

        

    





                            
                        

                    

                    
                

            

            
  Filed under:
  
    Forests,
  
  
    Biosphere–atmosphere feedbacks,
  
  
    Movement,
  
  
    Climate Impacts,
  
  
    Range shift,
  
  
    Abrupt change,
  
  
    Global vegetation trends,
  
  
    Regime shift,
  
  
    Land atmosphere coupling,
  
  
    Climate Change,
  
  
    Grasslands,
  
  
    Disease,
  
  
    Conservation Planning,
  
  
    Biome shift,
  
  
    Landscapes,
  
  
    Movement ecology,
  
  
    Global patterns,
  
  
    Habitat,
  
  
    Land Use,
  
  
    State shift,
  
  
    global change,
  
  
    Biomes,
  
  
    Landscape scale
  









        


        
        

        
        
    

 




        
    

   
   

 

   
 
  

   

    

    



 

    

    


 
   
  Learn

	About Us
	Members
	Community
	Issues
	Help




   
Browse

	Projects
	Maps and Data
	News and Events
	Resources
	Training






    Contact



     	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












 









 

 

  
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





 
   
  USDA is an equal opportunity
provider, employer, and lender. 

REGISTER | LOGIN





  








 

  CONTRIBUTORS


   
    
   
 






 


 

   Site design by fergusonlynch.com


 


  
  BROWSE


	About WLFW
	Landscapes and Wildlife
	Landowner Information



	Online Learning / Tech Transfer
	News and Events
	Need Assistance?







 


   
  USDA is an equal opportunity provider,
 employer, and lender. 

REGISTER | LOGIN




  







 


CONTRIBUTORS


   

 

 

 
 






 
 
 


 
  BROWSE

  	Background
	How to Access the Web App
	Resources


   
   Site design by fergusonlynch.com
   







   
  USDA is an equal opportunity provider,
 employer, and lender. 

REGISTER | LOGIN





  












  Contributors


    
    
    
    
    
   
   
   




  



  
  	About Us
	Prescribed Burning
	Wildfire
	Fire Mapping
	Policies





 
  	Research
	Training Resources
	Partners
	News and Events
	Workspace




 
   Site design by fergusonlynch.com













 




Site design by fergusonlynch.com




BROWSE

  	Home
	Background
	Gateway Tool
	Resources






  CONTRIBUTORS

  

   

      



   


  




   

   



visualization design by scienceandvisualization.com












	Site Map
	Accessibility
	Contact
	Conditions of Membership







 

Back to Top



    

