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(State of the Lake (SoL), LCBP, 2012, figure 24; p.35)  

(Berkeley Earth Surface Temperature Study , 2012) 
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attributed less phosphorus loading to agricultural 

lands than previous analyses. The study estimated that 
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DRIVERS 

OF PUBLIC 

CONCERN? 

(SoL, LCBP, 2012, 

 figure 9; page 13) 



 

 

 

“Effective watershed governance networks may induce watershed 

to a stable state that is valued relatively higher by society and 

policy makers." 

 

• Questions of governance design 

• Questions of trade-offs 

• Questions of optimizing our public policy interventions 



Under business-as-usual policy scenarios, 
societal actors in the Basin have limited 
adaptive capacity, and display inertia and 
lags in responding to climate-driven land 
use and lake response scenarios. In contrast, 
under sustainable policy development 
scenarios, societal actors in the Basin have 
enhanced resiliency, and overcome inertia 
and lags. 

 

 

 
 



• Climate change 

scenarios   

• Generation of alternate 

scenarios  

• Multi-criteria decision 

making to determine 

valuable adaptive 

management 

interventions  

• Use to refine IAM model  

 

 

 

 

 

 

 



Source: Van den Belt, 2004, p.18 

 



	

	

Zia, A., Metcalf, S., Koliba, C. and Widner, M. 2011a.  Agent Based 

Models of Cross-Jurisdictional Governance Networks: Simulating the 

Emergence of Project Prioritization Patterns Under Alternate Policy 

Theoretical Frameworks and Network Structures. COMPACT Conference. 

Rotterdam, the Netherlands. 

 



Adaptive management 

 

 

Adaptive management is a systematic process for improving 

management policies and practices by learning from the 

outcomes of management strategies that have already 

been implemented. Adaptive water management aims to 

increase the adaptive capacity of the water system by 

putting in place both learning processes and the conditions 

needed for learning processes to take place. 

  
(Geldof 1995, Pahl-Wostl 2004, 2007) 

 



• Relatively stable pattern of coordinated 
action and resource exchanges; 

• involving policy actors crossing different 
social scales, drawn from the public, private 
or non-profit sectors and across geographic 
levels;  

• who interact through a variety of 
competitive, command and control, 
cooperative, and negotiated arrangements;  

• for purposes anchored in one or more 
facets of the policy stream.   (Koliba, Meek & Zia, 

2010) 



• Clarification of initial boundary conditions 

• Undertaking of participatory modeling sessions with 

stakeholders 

• Development of early scoping models 

• Visualization of new design considerations and scenarios 

• Construction of pattern-oriented, agent-based models 

• Continuous engagement with stakeholders  

 
(Koliba and Meek, accepted for publication) 



EPA	Na onal	

Basin-wide	

State/Provincial	

Regional	

Local	

Landscape	

LCBP	

ANR	
VTrans	

AG	

Regional	Planning	Commissions	

NRCS	

Env.	Canada	

NY	 VT	
QB	

Indiv.	Farm	/	HH	

Local	governments	

Farms	

Households	

Conserva on	districts,	
Watershed	alliances,	etc.	



EPA	Na onal	

Basin-wide	

State/Provincial	

Regional	

Local	

Landscape	

LCBP	

ANR	
VTrans	

AG	

Regional	Planning	Commissions	

NRCS	

Env.	Canada	

NY	 VT	
QB	

Indiv.	Farm	/	HH	

Local	governments	

Farms	

Households	

Conserva on	districts,	
Watershed	alliances,	etc.	



Research methods: 

•Surveys 

•Interviews 

•Focus groups 

•Source documents analysis 

•Comprehensive case study 

•Critical events analysis 

•Institutional ethnography 

 

Computer simulation 
models: 

•Agent Based Models 

•Systems Dynamics 
Models 

•Discrete Event Models 

•Multi-criteria Analysis 

•Social Network 
Analysis 



 

• Lake Champlain Basin Program’s Opportunities for 

Action (OFA) 

 

•Vermont’s Total Maximum Daily Load (TMDL) Plan 



Adam Reynolds, 2012 



Adam Reynolds, 2012 



Policy Tool Plan Text 

Environmental 

Regulation 

“Continue enforcement of the winter manure-spreading ban 

(December 15-April 1) to minimize the water-quality impacts 

associated with spreading manure on frozen or snow covered 

ground.” 

Public Information 

“Conduct education forums in target watersheds to educate 

stakeholders about priority surface water issues and engage partners 

in implementing high-priority water-quality strategies in conjunction 

with DEC’s Basin planning effort.” 

Permits 

“Following EPA review of the draft CAFO permit, Vermont will 

finalize the permit and begin to implement CAFO requirements as 

appropriate and as expeditiously as feasible.” 

Grants 

“Continue to make up to $500,000 per year of Clean and Clear 

Ecosystem Restoration grants and other grant monies for phosphorus-

reduction projects available to local municipalities and nonprofits.” 

Tax Incentives 
“institute a tax relief program for all landowners who allow all land 

within 100’ of a streambank to be managed for riparian conservation” 
Adam Reynolds, 2012 
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TMDL OFA 

N 19.6% 6.8% 

Y 80.4% 93.2% 

1 Tool 73.3% 78.1% 

2 Tools 7.0% 15.1% 

Similar distributions of tool choices, but there 

were fewer tasks in the TMDL in which tools 

were identified. 

 

Additionally, there were more tasks in the OFA 

in which two policy tools were identified.

  

Adam Reynolds, 2012 
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Agriculture Development Other Total 

OFA 

2010 

Tasks Devoted 93 129 63 285 

(32.6%) (45.3%) (22.1%) 

Participating Actors 18 42 32 73 

(24.7%) (57.5%) (43.8%) 

Graph Density .07 .10 .04 

TMDL 

2010 

Tasks Devoted 77 43 73 193 

(39.9%) (22.3%) (37.8%) 

Participating Actors 44 76 75 156 

(28.2%) (48.7%) (48.1%) 

Graph Density .17 .07 .09 

Adam Reynolds, 2012 



O
F
A

 
T

M
D

L
 

Examples of 

GOVERNANCE 

ASSEMBLAGES 



EPA	Na onal	

Basin-wide	

State/Provincial	

Regional	

Local	

Landscape	

LCBP	

ANR	
VTrans	

AG	

Regional	Planning	Commissions	

NRCS	

Env.	Canada	

NY	 VT	
QB	

Indiv.	Farm	/	HH	

Local	governments	

Farms	

Households	

Conserva on	districts,	
Watershed	alliances,	etc.	



 

Strategy:   Coercive   Remunerative  Normative 

 

Principal Goal: Maintain order Negotiate to make best deal Develop 

       organizational culture 

Agent  

Response:  Indifference / Hostility Calculation   Intrinsic values followed 

 

 

 
                                                                          ( Adapted from Etzioni, 1961 and Sergiovanni, 1995) 

 



• Induce behaviors 

• Reward behaviors 

• Sanction behaviors 



• Induce behaviors 

• Reward behaviors 

• Sanction behaviors 

Of FARMERS 

 

Of HOUSEHOLDS 

 

Of OTHER 

LANDOWNERS/US

ERS: 

    FORESTERS 

    DEVELOPERS 
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• Survey of current agricultural practices 

• Inventory of interventions implemented 

• Farmers as stakeholders- guiding the process with mediated 

modeling 

• AFRI & Food systems spire funding pursued 



New York generic agriculture best management practices summary 

Shelburne Farms Plan to reduce water 

pollution from their farm into Lake Champlain 

2004-present 

 

- Two-pond system reduced Phosphorus 

concentrations by 43% across storm events 

FARM BEST MANAGEMENT PRACTICES 

Shelburne Farms 

Lavellee, C., 2012 EPSCoR Intern 



New York generic forest best management practices summary 
 

Stream crossings are the major 

source of the sediment and 

water temperature change 

from timber harvesting 

operations in Vermont 

Estimated Percentage of Forested Area in VT 

Reforestation and Forest Management 

Lavellee, C., 2012 EPSCoR Intern 



• Stormwater systems 

• Development 

• Households 

 

 

 

 





• Convene mediated modeling sessions regarding climate change, 

land use storylines, coupled human system drivers, policy and 

governance drivers 

• First mediated modeling session to be held: November 2012 

• Second mediated modeling session to be held: April 2013 

• Develop conceptual models of watershed governance, 

parameterize watershed governance ABM, calibrate and 

validate governance ABMs 

• Initial scoping models completed and presented here 


