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Outline of the Presentation  

• Provide a context for adaptive management 

• Discuss the content of the DOI Adaptive 
Management Applications Guide 

• Give 2 examples of AM  

• Offer a few closing remarks 



Example 1: Management of Wildlife 
Hunting 

 Uncertainty about 
 Impacts of hunting on population survival rate  

 On reproduction rate 

 On behavioral adjustment of organisms 

 Uncertainty limits manager’s ability to implement 
informed hunting programs 



Example 2: Management of Water Releases 
from a Reservoir 

 Uncertainty about 
 Extremes in water levels  
 Alteration of downstream aquatic and 

riparian vegetation  
 fish survival  
 interspecific competition 

 Uncertainty limits ability to achieve 
stakeholder agreement on the timing 
and amount of water to be released  



Example 3: Management of grazing on 
Rangelands 

 Uncertainty about vegetation responses to grazing in terms of  
 future vegetation productivity   
 susceptibility to invasive plants 
 plant community succession 

 Uncertainty limits ability to design smart and acceptable 
grazing strategies  



Commonalities in the Examples 

 Actions have resource consequences in the future  

 Those consequences are not fully understood    

 The lack of understanding gets in the way of making smart 
decisions 

 Decisions have to be made anyway 

 



DOI AM Applications Guide 
 Provides a framework for making decisions in the face of 

uncertainty about their consequences  
 with the idea of keeping track of what you learn as you go 

 using what you learn to improve your decision making 

 managing to promote learning, with learning used in turn to 
promote management 



 Completed in Spring 2012 

 Involved 75 scientists, managers, 
analysts in DOI   

 Applications Guide built on the AM 
framework in the DOI AM Technical 
Guide 

 Based on the idea of AM as learning-
oriented management 

Adaptive Management: Learning through the process of management 
itself, with subsequent adaptations based on what is learned  



Key Structural Elements of AM 

 Stakeholder involvement 

 Management objectives 

 Management alternatives 

 Predictions of the consequences of potential management 
actions 

 Monitoring protocols, plans, capacity 

These elements are folded into the iterative learning process 
of decision making, monitoring, and assessment 



Iterative Decision Making Process 
decisiont … 

monitoring assessment 

decisiont+1 … 

• Decisions are adjusted in the next time period based on that 
improved understanding  

• New information from monitoring is combined with previously collected 
information to produce improved understanding  

• Decisions are guided by management objectives at each time 

• Monitoring is used to track system responses to management 

Two key outcomes: improved understanding, and improved 
management based on that understanding  



AM Process in Two Phases 

Management framework 
 Stakeholder involvement  
 Objective(s) 
 Potential management alternatives 
 Predictive models 
 Monitoring protocols and plans  

(technical learning) Feedback sequence 
decision making 

monitoring  

assessment 

Iterative phase 

Deliberative phase 
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Assess problem 

Design 

Implement 

Monitor 

Adjust 

Adaptive Management Cycle 

Evaluate 

deliberative 
phase 



Assess problem 

Design 

Implement 

Monitor 

Adjust 

Evaluate 

deliberative 
phase 

iterative 
phase 

double loop 

Learning about the 
resource, and  

adjusting decisions  
based on what is  

learned  

Learning about decision architecture, 
and reformulating the problem  

based on what is learned  

Adaptive Management Cycle 



Example - Red Knots   

• Long distance migrants – 20,000 miles each year 
• Arrive in Delaware bay each spring in poor condition 
• Replenish energy by foraging on horseshoe crab eggs 
• Horseshoe crabs also used as bait in commercial fisheries 
• Declines in red knot abundance over the last decade  
• Contentiousness between fishing and conservation interests   



Example - Red Knots   

• Advisory group established that includes stakeholder interests 
in both fishing and conservation 

• Agreed to a compromise objective of maximizing horseshoe 
crab harvest while sustaining red knots 

• Identified a range of feasible harvest actions 

• Identified 3 models of horseshoe crabs and red knots with 
 different views about horseshoe crab – red knot interactions  
 different predicted responses to harvest pressure  

• Agreed to monitoring of abundance of both horseshoe crabs 
and red knots 



Example – Red Knots (continued) 

• Monitoring of population conditions occurs each spring  

• learning about the impact of harvest occurs each year, via a 
comparison of predicted vs observed population conditions  

• Decisions about the allowable level of horseshoe crab harvest 
are updated each year based on  
 Population status of horseshoe crabs and red knots in the spring 

 Updated understanding about horseshoe crab – red knot interactions 
and their responses to harvest 

• This adaptive process has been endorsed by FWS, states, 
fishing interests, and now is used to set annual regulations by 
the Atlantic States Marine Fisheries Commission 



Example – Tallapoosa River  

• Severely disturbed river in east central Alabama 
• Supports 57 fish species, with 4 fish species and 1 mussel 

considered to be at risk 
• Fish and invertebrate populations threatened by flow extremes 

and altered temperatures from water releases from Harris Dam 
• Harris dam scheduled for relicensing under FERC 
• Need for new approaches to dam operations is broadly 

recognized  



Example – Tallapoosa River  

• Stakeholder group established that includes FWS, state, power 
company, NGOs, citizen groups 

• Agreed to 10 fundamental objectives (and compromise 
tradeoff weights)  

• Identified feasible management alternatives for timing and 
amount of water releases  

• Identified different models about fish and habitat responses to 
flow conditions 

• Agreed to monitoring of downstream fish and habitat 
conditions   



Example – Tallapoosa River (continued)  

• Monitoring of downstream species and habitat conditions is 
conducted annually at multiple sites  

• Model predictions are compared with observed responses to 
facilitate learning 

• As uncertainties about responses are reduced, water releases 
can be adjusted to ensure conservation of at-risk fish species 

• This adaptive management project has been in place since 
2005 

• Serves as a template for incorporating adaptive management 
into FERC dam relicensing 



Examples of Adaptive Management 

• Red Knots and Tallapoosa highlighted in the DOI 
AM Applications Guide 

• Along with 31 other examples of the elements and 
processes of adaptive decision making  

• In 4 thematic areas:  water, energy, climate change, 
and the human-natural interface 

 



Closing Comments 

• Momentum is growing for adaptive, learning-based 
management of natural resources 

• Pre-adaptations of DOI programs for an adaptive approach 

• Collaborative and technical thrusts in adaptive management 

• Perceived challenges in actually doing adaptive management 



Both guides are available at www.doi.gov/ppa 
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