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Ecosystems are not only more Ecosystems are not only more 
complex than we think, theycomplex than we think, they’’re more re more 

complex than we can think.complex than we can think.
Frank Egler, ecologist



Every management action is an Every management action is an 
experiment . . . .experiment . . . .



Environmental Research NeedsEnvironmental Research Needs

n Participants affirmed that interdisciplinary 
environmental research represents one of the most 
compelling intellectual frontiers for scientific inquiry.

n Participants unanimously agreed that increased support 
for interdisciplinary environmental research is required 
to meet the pressing national and international 
environmental challenges of the coming century.

~ Kinzig et al. 2000



Five Natural Resource DecisionFive Natural Resource Decision--
Making ApproachesMaking Approaches

nn Political/SocialPolitical/Social
nn Conventional WisdomConventional Wisdom
nn Trial and ErrorTrial and Error
nn Best Current DataBest Current Data
nn Monitor and ModifyMonitor and Modify
nn And . . .And . . .

(modified from Johnson 1999) 



System 
Assessment

Develop 
Goals and 

Objectives

Design 
Monitoring 

Methodology

Design 
Management 
Strategies

Implement 
Management 

and 
Monitoring

Report and 
Use 

Results
Collaborative Collaborative 

LearningLearning
Evaluate 

Management

Adaptive ManagementAdaptive Management



Adaptive ManagementAdaptive Management

nn Considers ecological, social, economic, and Considers ecological, social, economic, and 
institutional factorsinstitutional factors

nn Actively involves representative stakeholders in Actively involves representative stakeholders in 
decisiondecision--makingmaking

nn Clearly articulates desired conditions and Clearly articulates desired conditions and 
management strategiesmanagement strategies

nn Feeds management information into future Feeds management information into future 
decisions decisions 



Adaptive Management Adaptive Management cont.cont.

nn Learning as important as meeting management Learning as important as meeting management 
objectives objectives 

nn Reliance on shared models, particularly those Reliance on shared models, particularly those 
that span the range of system variabilitythat span the range of system variability

nn Management policies are experiments, not fixed Management policies are experiments, not fixed 
sets of actions sets of actions 

nn Incorporates science into the decisionIncorporates science into the decision--making making 
processprocess

nn Embraces uncertaintyEmbraces uncertainty



Types of Adaptive ManagementTypes of Adaptive Management

nn Passive Passive -- Statistically sound and scientifically Statistically sound and scientifically 
credible monitoring is incorporated into credible monitoring is incorporated into 
decisiondecision--makingmaking

nn Active Active –– Management strategies are designed to Management strategies are designed to 
facilitate scientific experimentsfacilitate scientific experiments



Passive Adaptive ManagementPassive Adaptive Management

nn US EPAUS EPA’’s s 
Watershed Watershed 
HandbookHandbook



Key Elements of Adaptive Key Elements of Adaptive 
ManagementManagement

nn Systems focusSystems focus
nn TransdisciplinaryTransdisciplinary
nn Reliance on shared models, particularly those Reliance on shared models, particularly those 

that span the range of system variabilitythat span the range of system variability
nn Management as experiment Management as experiment 
nn DecisionDecision--making formally incorporates science making formally incorporates science 

and representative stakeholdersand representative stakeholders
nn Typically used in problem domains with high Typically used in problem domains with high 

levels of risk and uncertaintylevels of risk and uncertainty



nn A flooded series of A flooded series of riverineriverine
marshes, where the Upper marshes, where the Upper 
Fox and Wolf Rivers meetFox and Wolf Rivers meet

nn 17% of Wisconsin17% of Wisconsin’’s surface s surface 
water acreage (draining 6000 water acreage (draining 6000 
sq. miles of watershed)sq. miles of watershed)

nn Includes Lakes Winnebago, Includes Lakes Winnebago, 
Butte des Butte des MortsMorts, , 
Winneconne, and Winneconne, and PoyganPoygan

Winnebago Pool BackgroundWinnebago Pool Background



Ecological IssuesEcological Issues

nn Significant declines in Significant declines in 
northern pike, northern pike, 
largemouth bass, and largemouth bass, and 
muskellunge muskellunge 
populationspopulations

nn Increases in algae Increases in algae 
bloomsblooms

nn Decrease in Decrease in 
submergentsubmergent aquatic aquatic 
plants and common plants and common 
reed reed –– important important 
habitat componentshabitat components



Ecological IssuesEcological Issues

nn Ecological stressorsEcological stressors
nn Water level managementWater level management
nn Large populations of common carpLarge populations of common carp
nn Nutrient and sediment inputs from rural and urban Nutrient and sediment inputs from rural and urban 

sourcessources



Social IssuesSocial Issues

nn Widespread reliance on water for boating, Widespread reliance on water for boating, 
fishing, and nature watchingfishing, and nature watching

nn Widely divergent views on water level Widely divergent views on water level 
managementmanagement

nn Management style of Army Corps of Engineers Management style of Army Corps of Engineers 
seen as conservative by local DNR staff and seen as conservative by local DNR staff and 
some conservation clubssome conservation clubs

nn Power generation interests adverse to changes in Power generation interests adverse to changes in 
water level managementwater level management





Management ExperimentManagement Experiment
Lake Butte des Lake Butte des MortsMorts -- WisconsinWisconsin
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Benefits of Adaptive ManagementBenefits of Adaptive Management

nn Unified systemUnified system
nn Provides a method for moving forward in the Provides a method for moving forward in the 

face of uncertaintyface of uncertainty
nn Moves toward a culture of flexibility and Moves toward a culture of flexibility and 

responsivenessresponsiveness
nn Water rightsWater rights
nn Energy policyEnergy policy
nn Marine fisheriesMarine fisheries

(Gunderson and Holling, 2002)



Benefits of Adaptive ManagementBenefits of Adaptive Management

nn Can helps communities focus on important Can helps communities focus on important 
leverage pointsleverage points
nn 4. The power to add, change, evolve, or self4. The power to add, change, evolve, or self--

organize system structureorganize system structure
nn 3. The goals of the system3. The goals of the system
nn 2. The mindset out of which the system arises2. The mindset out of which the system arises
nn 1. The power to transcend paradigms1. The power to transcend paradigms

(Meadows, 1999)



Benefits of Adaptive ManagementBenefits of Adaptive Management

nn Saves time and resources in the long run, Saves time and resources in the long run, 
particularly in systems with less resilienceparticularly in systems with less resilience
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Impediments to Adaptive Impediments to Adaptive 
ManagementManagement

nn ““Where do I start??Where do I start??””
nn Lack of planning cultureLack of planning culture
nn Stakeholder apathyStakeholder apathy
nn Lack of stakeholder Lack of stakeholder 

engagement                 engagement                 
(by managers)(by managers)



Impediments Impediments cont.cont.
nn Communication GapsCommunication Gaps
nn Differences in technical jargon and Differences in technical jargon and 

expertise expertise 
nn Paradigm differences and hidden Paradigm differences and hidden 

assumptionsassumptions
nn Poor listening skillsPoor listening skills

nn Personality Personality –– pick the right pick the right 
people!                                    people!                                    



Impediments Impediments cont.cont.

nn The inability to recognize that the The inability to recognize that the ““rightright””
answer includes a variety of perspectivesanswer includes a variety of perspectives

nn Belief that Belief that ““I donI don’’t knowt know”” is a weak, is a weak, 
unacceptable answerunacceptable answer

nn Lack of perceived needLack of perceived need
nn For research and scienceFor research and science
nn For public involvementFor public involvement
nn For changes in managementFor changes in management



Impediments Impediments cont.cont.

nn Costs and risks of management experimentsCosts and risks of management experiments
nn Direct costs to economic interestsDirect costs to economic interests
nn High monitoring costs High monitoring costs 
nn ShortShort--term vs. longterm vs. long--term costs and benefitsterm costs and benefits
nn Risk to sensitive populationsRisk to sensitive populations

nn Fear of uncertainty Fear of uncertainty 



Impediments Impediments cont.cont.

nn Action as the cultural norm for natural resource Action as the cultural norm for natural resource 
managersmanagers

nn Inaction as a rational choice in the political Inaction as a rational choice in the political 
social decisionsocial decision--making modelmaking model



Impediments Impediments cont.cont.

nn Conflicts in valuesConflicts in values







How To Begin???How To Begin???

nn Passive adaptive managementPassive adaptive management
nn Incorporate social science dataIncorporate social science data
nn Increase citizen participation in decisionIncrease citizen participation in decision--makingmaking
nn Retrospective analyses Retrospective analyses -- Deal with existing Deal with existing 

information in a rigorous wayinformation in a rigorous way
nn Prospective analyses Prospective analyses –– Use new models and Use new models and 

information for preliminary decision analysisinformation for preliminary decision analysis
nn Experimental managementExperimental management



For More InformationFor More Information

nn Adaptive Management Practitioners NetworkAdaptive Management Practitioners Network--
http://http://www.adaptivemanagement.net/whatis.phpwww.adaptivemanagement.net/whatis.php

nn Center for International Forestry Research Center for International Forestry Research –– Adaptive Adaptive 
Collaborative Management project Collaborative Management project --
http://http://www.cifor.cgiar.org/acmwww.cifor.cgiar.org/acm//

nn Glen Canyon Glen Canyon --
http://www.usbr.gov/uc/rm/amp/background.htmlhttp://www.usbr.gov/uc/rm/amp/background.html

nn Everglades Everglades --
http://http://www.evergladesplan.org/index.aspxwww.evergladesplan.org/index.aspx


