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Major	  Challenges	  
• 	  9	  billion	  people	  by	  2050	  

• 	  25%	  of	  all	  land	  “highly	  degraded”	  

• 	  60-‐75%	  of	  disease	  outbreaks	  from	  	  
	  	  animals	  to	  humans	  

• 	  By	  2025,	  1.8	  billion	  poten8ally	  	  
	  	  living	  with	  absolute	  water	  scarcity	  

• Uncertainty	  brought	  by	  climate	  change	  



21st Century challenges 
•  What are land managers facing today? 

– Climate change 
– Large-scale disturbances – drought, fire, insects and 

disease 
– Loss of open-space 
– Challenging economics 
– An engaged – and disengaged- public 



Changing face of forestry and 
natural resources 

20th Century 
•  Sustainability for future 

generations 
–  Wood 
–  Water 

•  Managing with a growing 
nation and sense of 
unlimited resources 

21st Century 

•  Sustainability for future 
generations 
–  Access to open space and 

nature 
–  Water 

•  Managing in face of large-
scale disturbance and 
uncertainty 

•  Connecting rural to urban 
systems 



Making the Connections 

•  Connecting the land – landscape-
scale conservation 

•  Connecting the science – new 
approaches, new technology 

•  Connecting with the people – in 
science and in practice 
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LTAR 

EF&R 

Nutrient Tracking 
Tool (NTT) 

Environmental 
Markets 

Mechanisms of Innovation 







WE-38 (7.2 km2 subatchment) 
40 yr record in STEWARDS 
 Published in Water  
Resources Research) 
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decisions in the Chesapeake Bay Watershed. USDA-ARS, University Park, PA.
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Runoff studies 
underpin P Index 
and other models 

University Park, PA 
Chesapeake Bay Watershed 

Mahantango Creek Watershed 

Tools for fertilizer and 
manure management 



University Park, PA 
Chesapeake Bay Watershed 

Optimized BMP placement for cost 
efficient watershed strategies 

Research to improve identification 
and management of critical sources 

and flow pathways 

Watershed and greenhouse gas 
implications of seeps 

Mobilization of nutrients in 
variable source area landscapes  



Calculates ‘delta’ for… 
•   Nitrogen 

•   Phosphorus 

•   Sediment 

•   Carbon  

•   N2O 

Nutrient Tracking Tool (NTT) 
Features… 

•  User-Friendly 

•  Web-based 

•  Scientifically Credible 

•   Facilitates Environmental Trading 

 

- farm-scale simulator 
- Supported by existing models 



What makes an Environmental Market 
Successful? 

�  Low transaction costs  

�  Clear rules/protocols for market transactions and trades 

�  Credible measurements and reporting 

�  Certainty/low risk 

�  Adequate number of buyers and sellers  

�  Buyers 





The challenge: meeting the food, water, 
and energy needs of the future 



Agroforestry	  –	  a	  prac/cal	  approach	  

Pine	  and	  switchgrass	  interplant	  -‐	  Catchlight	  
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Six	  Strategic	  Pla<orms	  
Open	  Access	  to	  

Scholarly	  
Publica/ons	  

Open	  Access	  to	  
Germplasm	  
Collec/ons	  

Open	  Access	  to	  
Gene/c	  and	  
Genomic	  Data	  

Accelerated	  
Technology	  
Transfer	  

Improved	  	  
Sta/s/cs	  

Assembling	  
Chief	  Scien/sts	  

of	  R&D	  


