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ISSUES 

-outcomes 

-situation 

-alternative 

MORAL 

-Good/Bad 

  

ACTIONS 

-doubts and inaction 

-decision models 

EPISTEMIC 

-Knowledge 

-Scientific 

 



SLOW 
Logical 

Conscious 

FAST 
Automatic 

Subconscious 



¾Reduce Uncertainty  
ÅSeek Full Information/Understanding  

ÅAssumption Based Reasoning 

ÅModels  to Predict Outcomes  

¶Scenarios, Experience, Statistics, Systems  

¾Weigh Alternatives  

¾Suppress 
ÅDenial, Seek Spurious Certitude  

¾Hedge  
 

 



¾Nature Flat -  Change is random, external 

¾Nature Balanced ð Change towards a stable 

state 

¾Nature Anarchic ð Change unwelcome, 

irreversible 

¾Nature Resilient ð Many possible stable 

states 
Å(Slow changes and Fast changes) 

¾Nature Evolving ð New configurations 

unfold 



No Pattern 

Little/no Feedback 

System Controlled by 

 Larger Scale Processes 

 



¾Recovery from Disturbances  
ÅHarvest of  fish, timber 

¾Manage toward Equilibrium  
¾ Next year like this year 

 

¾Strong feedbacks to control, 

recover  

¾Policy Effects Predictable 



¾Precautionary Principle 

¾Certainty before Action 

¾Tight Regulation  

¾Buffer from Disturbances 



¾Multiple Regimes  

¾Slow/Fast Dynamics  



Social-Ecological System 

Complex and Adaptive  

 

Ecosystem Services 
Water supply, 

Flood protection 

Recreation, 

Others 

Human System 

Institutions 

Preferences 

 

Ecosystem 

Structure and 

Functions 

 

Actions, 

Interventions 
Dams, 

Levees, 

canals 



Forest 

City 

TIME  





Exogenous Crises  

Tsunami, Japan, March 2011 Hurricane Katrina, August 2005 



Endogenous Crises  

Increase vulnerability  

Increased Connections  

Accumulation of capital  

Shifting controls - multiple factors  







Adaptation Driven by policy failures 



¾ Flood 1903    Drainage District 
¾ Hurricanes 1920 s  Corps of   

     Engineers 
¾ Flood 1947    Flood Control       

     District 
¾ Drought 1971   Water Management      

     District 
¾ Crisis 1983    Everglades Coalition 
¾ Restoration 1999   Fed/State/Local   

     Partnership  
     

Crisis          Institutional Response 

Everglades Adaptation and Governance  







Managers Face Different 

Problem Domains 

ÅScience 

ÅOrganizations  

ÅCommunity 

ÅPolitics 

Frances Westley 2002. The Devil is  

In the Dynamics.  In Panarchy, Island Press 



¾Analytical 
ωNarrow, targeted 

ωDisproof by experiment 

ωSingle causation 

ωSingle hypotheses 

ωSingle scale 

ωStandard statistics 

ωEliminate uncertainty 

ωRight answer to wrong 
question 

 

 

¾Integrative 
ωBroad, exploratory 

ωMultiple lines of 
converging evidence 

ωMultiple 
causes/hypotheses 

ωMultiple scales  

ωNon-standard statistics 

ωConfront uncertainty 

ωRight question/useless 
answer  



-Problem Domain 

 

 -science 

 

 -organizational 

 -community 

 -political 

 

ÅPolitics and power 

ÅStability of institutions 

ÅStakeholders 

ÅAdvocacy groups 

ÅEpistemic groups 

ÅCollective Action 

 

 



¾Boundaries Defined  

¾Equity in allocation and use  

¾Participants can modify policies/rules  

¾Monitoring of both resources and users  

¾Graduated sanctions  

¾Conflict resolution  

¾Nested institutions  

Lin Ostrom. 1990 

Governing the Commons 



¾Adaptive 

Management  
 

¾Adaptive 

Governance  



Everglades 

 

Grand Canyon 

Colorado River 

Learning while doing 
adaptive management and adaptive governance 



Å Endangered species (20+) 

Å Declines in wading bird nesting 

Å Water supply needs/tradeoffs 

Å Water quality 

Å Invasive species 


