
Glen Canyon Dam Adaptive Management Work Group 
Agenda Item Information 

August 24-25, 2010 

Agenda Item 
Science and Management Presentation and Discussion 

Action Requested 
Please see below for the recommendations from the Science Advisors.  

Presenter 
David Garrett, Executive Coordinator, Science Advisors  
Lance Gunderson, AMP Science Advisor, Professor, Environmental Studies, Emory University 

Previous Action Taken 
 By TWG:  In order to build a common understanding of what other adaptive management 

programs from around the country have done in moving from Science to Management Actions, 
TWG made the following request to the Science Advisors via a motion in March 2009 that 
passed on a vote of 11-3, 2 abstaining:  

The TWG requests that the Science Advisors develop a report on Management 
Actions from other programs which describe the transition from research to 
management. This should be developed in coordination with the TWG Chair, 
TWG Co-Chair, and Chief of GCMRC.  The report should be provided to the 
TWG at its next meeting and a presentation should be provided.  The SAs 
should also be available to present this to AMWG at their late summer meeting 
(likely in August). 

 
This request would provide a place for the TWG to start in understanding the technical 
arguments and considerations of management actions and that further work would need to be 
done.  TWG felt that given the current budget implications, it was necessary to begin work in 
order to inform the budget discussion.  TWG has no experts in this area and thus asked the 
Science Advisors for support in this limited capacity.  As part of the second motion passed by 
consensus on this subject, detailed below, TWG requests that AMWG (a) consider the topic of 
Management Actions and (b) request TWG to further consider the technical aspects of making 
these decisions, as well as potentially participating in the policy discussions, as appropriate. 

The TWG requests that AMWG consider the policy implications of management 
actions. This could look similar to an in-and-out committee, involving interested 
parties that are familiar with the legal and policy framework of the program. This 
could either be a TWG or AMWG committee and could involve a mix of individuals 
from all parts of the AMP. We are looking to AMWG for guidance on how to, and if 
we should, further pursue the question of management actions. 

 
 By AMWG:  At its September 2009 meeting, AMWG passed the following motion by 

consensus:  
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The AMWG requests that the Science Advisors survey other adaptive management 
programs and develop a report which describes their definitions of criteria for defining 
science-based management actions and the transition from research to management. The 
report should be provided to the TWG and AMWG members, and TWG should review the 
report and forward to AMWG options for AMWG to consider with regard to how 
GCDAMP should handle these issues. 
 

 By TWG: At its June 2010 meeting, TWG passed the following change to the proposed FY11-
12 budget by a vote of 13-2 with 4 abstentions:  

(line 171) Add $20,000 to the SA budget in FY11 and FY12, to restore funding. Funding 
would be taken from line 165 (Admin. support). 

While the purpose of the $20,000 was not specified in the motion, the discussion indicated that 
the purpose was to be to support the development of improved decision-making processes for 
the AMP.   

Relevant Science 
√   N/A   

Background Information 
Please see attached the Executive Summary of the report from the Science Advisors, Evaluation Of 
Criteria Guiding Transition Of Science And Management Actions In Adaptive Management Programs. The full 
report can be found at http://www.usbr.gov/uc/rm/amp/twg/mtgs/10jun29/Attach_07c.pdf. 
 
Science Advisors’ Executive Coordinator Dave Garrett and Science Advisor Lance Gunderson will 
present an overview of the research completed on this project and their recommendations. General 
conclusions and recommendations are presented in the Executive Summary (attached). 
 

http://www.usbr.gov/uc/rm/amp/twg/mtgs/10jun29/Attach_07c.pdf
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Project Objectives

Literature Review:
– Evaluate literature for criteria defining science 
based management actions and effective science/ 
management action transition

Review Existing AM Programs:
– Survey active AM programs for criteria being 
utilized for managing transitions
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Findings From Literature and AM Programs

AEAM Development; 1970‐1980s
Need to incorporate input from diverse scientific/ 
technical groups (Integrative understanding) 

Need to address large complex natural resource 
management issues under significant uncertainty

Need to conduct policy experiments using 
management actions and monitoring (Fill 
knowledge to action gap)
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Relatively new approach in management science

Development of methodology in 1970s to 1990s

Incorporates both passive and active approaches

Utilizes concepts from several science areas
Management science

Probability theory

Risk and uncertainty

Decision theory

Ecosystem science
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AEAM Development



The Holling Model



Dept. of Interior –Adaptive Management Model  
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AM Theory  and Practice Does Not Identify Need to Resolve Certainty 
Before Implementing Management Actions

AM accepts reality that we cannot resolve uncertainty in complex 
natural resource programs
Adapted to issues of continued high uncertainty where traditional 
science paradigms have limited effectiveness
AM approach is “learning by doing management”, i.e. establish  
policy experiment; implement management actions; monitor 
results; evaluate; revise management actions
Use of risk analysis, probability theory, tradeoff analysis, etc. to 
respond to managers willingness to accept risks 
Cyclic learning creates science basis for management action
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Two Key Findings Of Review

• AM process treats management/science as a 
continum of activities; blurs rather than 
clarifies boundaries

• Learning is key process that links management 
and science transitions; integration of 
knowledge and understanding through AM 
process



• Kissimmee River Restoration Program
• Cal‐Fed ERP
• Lower Bridge River Restoration Program
• Trinity River Restoration Program
• Platte River RIP
• Lincoln National  Forest Restoration Program
• San Juan River RIP 
• Upper Colorado River RIP
• Lower Colorado Multispecies Conservation Plan
• Apache Sitgreaves NF Restoration Program

Adaptive Management Conservation 
Programs Reviewed
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Approach to Evaluate Criteria Used 
for Management/Science 

Transitions
• Indentify AM attributes from literature that 
effect management/science transitions.

• Indentify attribute areas needing 
improvement in GCDAMP.

• Identify criteria from operating AM programs 
offering potential improvements to GCDAMP.



AM Programmatic Categories 
that Influence Transitions

• Organization, Goals and Entity Roles

• Program Planning and Budgeting

• Science and Monitoring 



Organization, Goals, Entity Roles
• GCDAMP

– GCDAMP uses informal consensus building in its 
processes. 

– Reviews reveal improved criteria for consistent 
consensus building, dispute resolution, tradeoff 
and risk assessment, decision processes could 
assist program.  



Organization, Goals, Entity Roles

• Kissimmee River Restoration Program 
Collaborative Processes 

– Multiple groups, multiple formal and informal 
approaches. Extensive committee problem 
solving. 

– Multiple revisions of approaches. Developed new 
methods and criteria.



Organization, Goals, Entity Roles

• Lincoln National Forest Restoration Program 
Collaborative Processes

– Multiple groups and monthly committee meetings 
for problem solving. 

– Consistent use of informal, formal and  structured 
analytical methods to communicate tradeoffs and 
derive understanding and consensus.



Organization, Goals, Entity Roles

• Lower Bridge River CAM.    
– Working group and committees. 

– Continued use of  structured informal, formal and 
analytical criteria for consensus building, dispute 
resolution, tradeoff assessments, decision making.



Organization, Goals, Entity Roles
• GCDAMP has goals, priorities, selected DFCs.  

– Reviews identified need for improved goal, dfc, 
priority, role specification..



Organization, Goals, Entity Roles
• Upper Colorado, San Juan and Platte River 
RIPs 

– Programs use law, regulation, authorities and 
responsibilities of involved federal and state 
parties to develop explicit criteria for AM 
processes.

– Entity  roles explicit, including funding.  Science 
focus is on monitoring. Less clarity in LTEP process



Organization, Goals, Entity Roles
• CAL‐FED ERP has very structured processes and criteria for 
setting  goals, priorities,  establishing entity roles, 
integrating and transitioning  management 
actions/science,  and review and revision of all AM 
elements

• A/SNFRP  blends processes of AM and  NEPA formats, 
including ID teams, working groups, committees, etc.

• Trinity River RP has both developed criteria and processes 
for specification of goals, priorities and their reevaluation.



Program Planning 
• Improved criteria needed for specification of 

manager/stakeholder information needs; i.e. type, amount, 
resolution, accuracy; etc. Difficulties in providing specification  
because of uncertainties, and lack of tradeoff and decision 
processes, etc.

. 

.



Program Planning 

• Improved specification of information needs.
• LNF RP uses several models to evaluate tradeoffs 
and support decision and NEPA processes to 
inform AM and evaluate minimal information 
needs.

• Lower Bridge River RP uses structured analytic 
tradeoff and decision support systems in 
workshops to manage information needs planning 
and costs.



Program Budgeting

• GCDAMP uses short term budget planning (1‐3 years), but 10 
year planning needed

• GCDAMP reviews reveal lack of criteria for long term 
programs and budget plans to guide management 
action/science transitions.



Program Budgeting

• Long Term Program and Budget Planning 
• CAL‐FED, South Florida CERP, Kissimmee River, 
Migratory Bird Programs have sophisticated out year 
budget planning criteria for increasing, decreasing, 
level budgets.

• Upper and Lower Colorado RIPS have long term 
program and budget plans, i.e. 10‐50 years to address 
critical program junctures.



Monitoring Programs

• GCDAMP/GCMRC has monitoring programs in 
place, but no formal approval of its CMP

• Reviews  reveal manager/stakeholder 
specifications of explicit long term monitoring 
requirements are needed. 



Monitoring Programs

• Migratory waterfowl harvest programs have 
developed criteria for monitoring both biophysical 
and socio‐economic impacts to permit annual 
changes

• CAL‐FED programs have well developed guideline 
documents for biophysical/socioeconomic 
monitoring  program development, costs, revisions



Conclusions
• AM is an integrative approach to solving complex resource 

management issues. 

• AM  addresses dynamic natural resource issues with policy 
experiments where uncertainty cannot be resolved and 
increased risks exist in decision processes.

• Traditional science models of controlled experiments to 
resolve uncertainty and risk prior to management actions 
have limited application.

• AM depends on integration of management/science in cyclic 
pattern of defining and implementing management actions, 
monitoring and evaluating resource impacts, and 
implementing revised management actions.



Conclusions, cont.

• Criteria and guidelines for effective programmatic transitions 
of AM processes are critical to insuring management/science 
transitions.  Several require improvement in  the GCDAMP.

• Organization, goals and entity roles

• Program planning and budgeting

• Effective monitoring approaches

• Opportunities exist to learn and adapt criteria from other AM 
programs to improve GCDAMP management/science 
transitions.  

• All AM programs have problems, GCDAMP has 

overcome many of these issues. 



Recommendations
• To improve management/science transitions GCDAMP should 

review and improve several areas of its programs.

• Improved criteria should be developed  and continually used 
for consensus building; conflict resolve; goals and dfc’s; entity 
roles; tradeoff and decision methods; planning and budgeting; 
monitoring programs.

• Following the Secretary and AMWG direction on dfcs, roles 
and other EIS related proposals, the TWG/GCMRC/SA should 
accomplish as possible  improved criteria and guidelines over 
the next three years.

• The SAs propose assistance on tradeoff and decision methods 
in FY 2011/2012.
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