
The Chesapeake Bay 

Watershed and Knowledge 

Systems for Sustainability 

Molly Jahn & Tom Richard 

University of Wisconsin Madison & 
 Penn State University 

2 May 2013 



Our socio-ecological systems are highly siloed



To begin the transition to a 

more sustainable system, we 

must: 
-Connect and 

align current 

investments 

 

-Create an 

active 

learning 

ecosystem 

 

-Represent 

non-

traditional 

disciplines 

 

-Focus on the 

need of 

decision 

makers and 

stakeholders 



We propose to synthesize a knowledge system for sustainable 

landscape management to support and enhance holistic, wise, 

and effective decision making that provides for production of 

and access to a sufficient supply of valued services of food, 

energy, and materials from a landscape to meet immediate 

needs, while maintaining adequate levels over the long term of 

other valued or necessary services and uses.  

 

 



A global community of practice anchored in the 

research community: Knowledge systems for 

sustainability 
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Knowledge systems for sustainability toward 

safe(r) space?  



A vision for the future? 

Working to create trusted information 

sharing environments in a pre-competitive 

space, across sectors, for collective benefit  



Case Framework 

Case 

“A” 

 

Case 

“B” 

 

Case 

“C” 

 

Case Tracking 

Modeling and 

Scenario Building 
Data, Information 

and Knowledge 

Dimensions of a KSS Platform 

User Interfaces, Participatory 

processes  and Learning 

Systems 
 



An exemplar pilot--Livestock traceability in the US: cross-sector 

partners, farmers, States, contributed info assets, on-the-shelf apps 

Grain Distributor Farm Customer Restaurant 



Developing KSS Prototypes 
• Identify stand-alone “projects” with specified, unmet needs that can become KSS “Cases

• “Cases” gains access to the interconnected KSS System 

• KSS network aligns previously unconnected elements across dimensions 

• Foundational cyberinfrastructure components and connections 

• Designed as a “learning system” 



KSS Portal – Starting the 

experiment 

KSS Search I’m Feeling Lucky 

How to feed 9 billion people and not wreck the planet? 

• Constructing the knowledge-to-action and action-to-knowledge 

pathways 

• Begin tracking the impacts of each intervention 

• Compare the structural and functional similarities and 

differences of Cases 

• Adaptively manage for the needs of the decision maker 

 

 



Chesapeake Bay: Nutrients and Water Quality 



Regional & Site 
Watershed Data-sets 



Web based data & model workflows 

Data Workflow 

Model Workflow 



Wheat Fusarium Forecast Tool 

Economic Analysis for Bt Corn 

Pestwatch 

Nutrient Management 

www.pestwatch.psu.edu 

www.wheatscab.psu.edu 

http://www.btet.psu.edu/ 



 Chesapeake Bay Case 

• Long-term agricultural and  
   hydrologic research 
 

• Extensive data collection 
 

• Data management, sharing 
   and archival challenges 
 

• Modeling Laboratory plans 
 

• Strong data management &           
modeling infrastructure 
supports policy & decision tools 
 



A balance…is really the basic goal…if humanity is to 
successfully pass through the present rapid growth stage,  

for which we are clearly well adapted,  
to the ultimate equilibrium-density stage, of which we as 

yet show little understanding  
and to which we now show little tendency to adapt. 

E.P. Odum – Science 1969  


