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PROBLEM:

AMPHIBIAN POPULATIONS ARE DECLINING
WORLDWIDE
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PROBLEMS ARE COMPLEX
AND INTERACTING

----- A1Fl ensemble average
— A2 ensemble average
------ B1 ensemble average
— Observations
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U.S. GEOLOGICAL SURVEY

p?MI Are amphibians in the USA declining?
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IN THE
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PROBLEM: HABITAT PROTECTION
ALONE MIGHT NOT CUT IT
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PRESCRIPTION FOR RESOLVING 10,000

DECISIONS

No Brainers

Worth
Thinking
About

1.000

All Decisions
10,000

Small
Consequences

7.000

Keeney 2004. Making better decision makers. Decision Analysis 1:193-204.



PRESCRIPTION FOR RESOLVING 10,000

DECISIONS

2000 Resolvejd ‘tfy 20
' Clear Thinking Resolved by
No Brainers Consistent with 40 Making
Decision Analysis 40 Resolved by Trade-offs

Resolved by Crealipg
Clarifying Alternatives

200 Problem

Resolved by
Addressing

Resolved by Risk
Worth R Get ) Partial DﬁC.ISIOI'I Tolerance
Thinking ‘ppropn‘fte Analysis 5
About Systematic
7 Thought
.E 1.000 1,000
B Resolved by
8 Resolved by Addressing
—] Objectives Resolved by Decisions
< Resolved by 40 Describing 5
Complete Consequences Resolved by
Decision Analysis 30 Addressing
50 Uncertainties
20
Small
Consequences
7.000

Keeney 2004. Making better decision makers. Decision Analysis 1:193-204.

10



WHAT IS DECISION ANALYSIS?

®The structuring of a decision problem
*in terms of choices, outcomes, and values

“to identify the choice that is most likely to achieve
the values of the decision maker.

®Decisions involve
=“valuing the outcomes
“predicting outcomes from alternative choices

®The first part is the (subjective) role of
society; the second part is the (objective) role
of science
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STRUCTURED DECISION

MAKING

Elements:
"Clear Objectives

"Creative management Alternatives

" Models linking actions to objectives,
generate predictions

" Optimization to determine best
approach, given observations and
objectives

"Implement a decision

"Monitor system state changes




STRUCTURED DECISION

MAKING

"Clear Objectives

"Creative management Alternatives

" Models linking actions to objectives,
generate predictions

" Optimization to determine best
approach, given observations and
objectives

"Implement a decision

"Monitor system state changes

= Values

— Science




Objectives - Alternatives - Models - Optimization - Implementation - Monitoring

SDM IS NOT A PANACEA
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EXAMPLE FROM C&0O CANAL NHP

=‘Potomac Gorge’ area of
C&O
*Threats (iien and Flack 2001)

= Urbanization

= |[nvasive/alien species
= |solation

“Climate change (and
variability)
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Objectives - Alternatives - Models - Optimization - Implementation - Monitoring

WHAT IS VALUED BY RESOURCE
MANAGEMENT: OBJECTIVES

Maintain average amphibian species richness
at C&O Canal NHP wetlands.

Minimize cost of doing management.

* Can include other competing objectives (e.g.,
visitor use and enjoyment, access to recreation,
other species-specific goals) N
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Monitoring data:

Since 2005
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occupancy for all species



Average projected richness
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Average projected richness
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THINKING BACK TO

OUR FORECASTS
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Objectives - Alternatives - Models - Optimization - Implementation - Monitoring

USING THE MODEL TO GUIDE
MANAGEMENT: OPTIMIZATION

mBest Alternative: increase
hydroperiod of temporary wetlands

=Optimization: Rank wetlands by the
expected increase in richness, to
choose most suitable sites for
management each year




NOW WHAT?

=Typical response is to want to
understand what’'s causing declines,

=But there is a tradeoff in waiting for
more information (which may be
imperfect) and a need for action

®mBoth have components of
uncertainty.




Objectives - Alternatives - Models - Optimization - Implementation - Monitoring

When to initiate a decision?

Utility threshold

Average wetland richness
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Northeast
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Objectives - Alternatives - Models - Optimization - Implementation - Monitoring
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Objectives - Alternatives - Models - Optimization - Implementation - Monitoring
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Objectives - Alternatives - Models - Optimization - Implementation - Monitoring

Marginal benefit
~ of implementing
management of
50% of sites in
year | vs.5,
assuming best
outcome
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Objectives - Alternatives - Models - Optimization - Implementation - Monitoring
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Objectives - Alternatives - Models - Optimization - Implementation - Monitoring

Marginal
benefit of
managing
50% of sites
in year 1 vs.
} 25% of sites
in year 5,
assuming

learning
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IN SUMMARY

sAmphibians are in trouble (or may be...)

®"Even amphibians in protected areas are at
risk under climate change

Are we in the midst of the sixth mass extinction?
A view from the world of amphibians

David B. Wake** and Vance T. Vredenburg**
*Mueaum of Vertsbrate Zoology and Department of Integrative Biclogy, University of California, Berkelay, CA 34720-3160; and *Departrment of

‘. San Franchco State University, San Frandsco, CA 834132.1722
‘ Many scientists argue that we are either entering or in the midst  families and nearly 80% of the genera of marine organ
of the sixth great mass extinction. Intense human pressure, both  lost (1, 2). Contributing factors were great fluctuatc
= direct and indirect, is having profound effects on natural environ-  level, which resulted from extensive glaciations, follo

ments. The amphibians—frogs, salamanders, and caecilians—may  period of great global warming. Terrestrial vertebrate
Northeast

Akl




UNCERTAINTY IS SCARY,

BUT -

=/F we value amphibians, where they are,
we need to make hard decisions about
active management
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A proactive approach to

conservation

“Designed to preempt (or respond to) climate
change effects - short term focus

“Maintain community and prevent LOCAL
extinctions

“A structured approach to decision making

egrant@usgs.gov
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