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                   Clearcutting and other forest disturbances perturb carbon, water, and energy balances in significant ways, with corre- sponding influences on Earth’s climate system through biogeochemical and biogeophysical effects. Observations are needed to quantify the precise changes in these balances as they vary across diverse disturbances of different types, severities, and in various climate and ecosystem type settings. This study combines eddy covariance and micrometeo- rological measurements of surface-atmosphere exchanges with vegetation inventories and chamber-based estimates of soil respiration to quantify how carbon, water, and energy fluxes changed during the first 3 years following forest clearing in a temperate forest environment of the northeastern US. We observed rapid recovery with sustained increases in gross ecosystem productivity (GEP) over the first three growing seasons post-clearing, coincident with large and relatively stable net emission of CO2 because of overwhelmingly large ecosystem respiration. The rise in GEP was attributed to vegetation changes not environmental conditions (e.g., weather), but attribution to the expan- sion of leaf area vs. changes in vegetation composition remains unclear. Soil respiration was estimated to contribute 44% of total ecosystem respiration during summer months and coarse woody debris accounted for another 18%. Evapotranspiration also recovered rapidly and continued to rise across years with a corresponding decrease in sensi- ble heat flux. Gross short-wave and long-wave radiative fluxes were stable across years except for strong wintertime dependence on snow covered conditions and corresponding variation in albedo. Overall, these findings underscore the highly dynamic nature of carbon and water exchanges and vegetation composition during the regrowth following a severe forest disturbance, and sheds light on both the magnitude of such changes and the underlying mechanisms with a unique example from a temperate, deciduous broadleaf forest.
Keywords: carbon balance, evapotranspiration, forest disturbance and regrowth, forest management, net ecosystem productivity
                

            
            
        
                                
                Credits: Global Change Biology (2013), doi: 10.1111/gcb.12388
                
                Fair Use OK

                
             
              
        

          
              
                DOWNLOAD FILE
              
              
                  —
                  PDF document,
                  5,258 kB (5,385,050 bytes)
              
          
          

        


      
           

            



        

            
        
    
                             

                             




    


    
        

        

    





                            
                        

                    

                    
                

            

            







        


        
        

        
        
    

 




        
    

   
   

 

   
 
  

   [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



    

