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Charge to BERAC 

• Expand on the IFL concept and provide 
recommendations on development of the IFL 

• Identify major cross‐cutting gaps in BER science that 
require development of IFLs 

• Consider IFL as traversing representative ecosystems 
and building off existing BER investments 

• Focus on understanding processes that drive energy, 
carbon, water, and biogeochemical cycles 

• Address hypotheses relevant to impacts of and 
adaptation to climate change and sustainable 
bioenergy development 

• Define criteria for selecting IFL sites and identify 
examples of possible IFL locations 

• Provide opportunities for collaboration with other 
federal agencies 



   

   
     
     

     
           
             
       

                     
                 

                   
               

 

Initial BERAC Discussion 

“… IFLs would be located in environments representative of large, rapidly 
changing regions or areas strategically important for the bioeconomy.” 

The BERAC discussion quickly focused on a consideration of couple natural‐
human systems, including urbanizing regions, as greatly understudied 
ecosystems where 

• Rapid land‐use change 

• Unpredictable future emissions 
• Bi‐directional connectivities between 

natural and human‐built systems 
• Impacts of future intensification of energy, 

carbon, and water cycles could lead to 
higher uncertainties in model predictions 

http://www.nasa.gov/mission_pages/NPP/news/earth‐at‐night.html 

http://www.nasa.gov/mission_pages/NPP/news/earth-at-night.html


 
   

       

 
 

 
   

     

BERAC Workshop 
January 29‐30, Germantown 

Participants representing diverse perspectives, including 

• BERAC 
• Research universities 
• National laboratories 
• BER facilities 
• Other federal agencies 
• NSF long‐term urban‐related projects 



                         
                     

                     
         

                             
   

                       
                       
         

               

                         
                   

                       
         

       
       

Grand challenge questions central to the BER revolve around the concentrated use of 
energy in urban and surrounding areas, associated alterations in energy, water, 
materials, food, and other resources, and consequent influences on climate and 
energy systems of the future. 

• What are the energy, water, and GHG flows of urban and adjacent systems in a 
changing environment? 

• What are the drivers, controls, and feedbacks between the Earth System and 
humans systems from the global scale to finer grain scales more immediately 
relevant to the human experience? 

• How can this knowledge inform Earth System communities? 

• How can this information be used to inform stakeholders about ways to mitigate 
environmental impacts and lead to more resilient and sustainable urban systems? 

These grand challenge questions lead to science questions that would drive research 
at an IFL, focusing on 

(a) mechanistic and core questions 
(b) future thinking questions 



 
               

 

               
       

               
               

           

           

             

             

Envisioning IFLs 
• A highly instrumented field‐based observatory along a defined 
natural‐through‐urban gradient 

• An integrated network of IFLs recognizing urban development 
and climate change as drivers 

• A complement of observations, models and integrated analyses, 
and enabled by an end‐to‐end data and information 
management system and high‐end computational capabilities 

• Integrating with existing BER facilities is essential 

• Strong relationships with local urban decision and policy‐makers 

• Strong relationships with resources of other federal agencies 



 Conceptual IFL 



Heterogeneity is a central feature of urban and urbanizing landscapes, 
a feature also relevant to model development for natural systems 

Polygonal tundra, Barrow 

                 
                 

 

   

  

   

     
     

   
 

Downtown Knoxville

Rocky Mountain forest 

All images are 
on the same scale 

Downtown Knoxville West Knoxville 

Courtesy of Peter 
Thornton, ORNL 



     

                       
 

               
         

                   
             

DOE leadership is essential 

• An IFL is likely to integrate DOE activities and those of other 
federal agencies 

• DOE has unique capacities and long‐term commitments to 
lead development of an IFL infrastructure 

• We expect the National Laboratories to play important roles in 
the management of IFLs with an urban focus 



             
       

             
                 

           
       

         
       

Implementation 

• Implementation should take advantage of existing urban 
observation capacities and research efforts 

• Implementation of IFL should represent a regionally‐relevant 
theme and should take advantage of BER facilities and 
capacities 

• Establishing partnerships with municipalities and local 
government institutions is essential 

• Urban‐to‐natural transects present important scaling 
challenges for measurements and modeling 



     

         
     

     
                 

             
                         

   

                 
             

                     
         

               

IFL Site Selection Criteria 

• Recognition of four different thematic considerations: 
– Climate and ecological factors 
– Social and institutional factors 
– Builds upon or complements both existing (BER) relevant research

infrastructure and existing infrastructure from other federal agencies 
– The extent to which foundational data and studies exist to build upon in

development of IFL 

• No single site or transect is likely to be sufficient 
– Suggest 4‐5 IFL sites/transects to form national network 

• Most useful if site selection was coordinated with other Federal agencies
and capitalized on their collaborative assets 

• Specific IFL sites were not delineated in this workshop 



Where to site IFL or IFL network?            



 

 

         
       

100 km 

Salt Lake City 
Denver 

courtesy NASA 

Consider realistic transects that include 
both natural and urban locations. 

Example 



 

                 

100 km 

Consider realistic transects that include both natural and urban locations. Example 

urbandesert urban forest desert forest 



http://www.esd.ornl.gov/~wmp/GPRA/ http://www.arm.gov/sites 

http://www.arm.gov/sites
http://www.esd.ornl.gov/~wmp/GPRA



