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managing under uncertainty 

• coastal ecosystems are complex 

• our understanding is good but imperfect 

• perfect understanding is unlikely 

• doing nothing has consequences 

 

    learning by doing is essential 
adaptive management 



1. articulate program goals 

2. develop system level model  

3. assess current management 
efforts 

4. develop management strategy 

5. develop monitoring program 

6. assess performance 

7. manage adaptively 

adaptive management 
framework 



conceptual model of system 





monitoring must 
1. document conditions 

• status and trends 

2. document interventions 

• track implementation of 
management strategies 

3. reduce uncertainty 

• validate assumptions about 
system behavior 

 

adaptive management 
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       identifying 
uncertainty 
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apnep outcomes 



conceptual model of outcome 1a 



expected response 

action: implement contaminant strategy 
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action: implement contaminant strategy 
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uncertainty and decision thresholds 



potential adaptations 

goal:  waters are safe for personal contact 

action: implement contaminant strategy 

• strengthen enforcement 
• increase discharge limitations 
• improve public outreach 
• change WQ standards 

 



real 
 adaptive management 

every iteration of the 
adaptive management 

cycle should improve 
the conceptual model 
of system behavior 


