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Outline

= A motivating example

« Multi-criteria decision analysis to
develop an operations plan for Glen
Canyon Dam

» Prescriptive (normative, classical)
decision analysis

» Prospective decision analysis

EUSGS

Glen Canyon Dam

— q

Dam Operations

= Long-term Experimental & Management Plan (LTEMP)
* A 20-year plan for operations of Glen Canyon Dam, and
related activitives
« Will replace the 1996 Environmental Impact Statement and
Record of Decision
« Draft EIS expected in December 2015
= Developed jointly by Bureau of Reclamation and
National Park Service

« With input from a large number of Cooperating Agencies,
Tribes, and other stakeholders

EUSGS
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— Map credit: Thomas Gushue, U.S.
Geological Survey. Public domain.
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Humpback Chub

=USGS Photo credit: © Amy S. Martin Photography.
Used with permission. 7

Permissions: ‘Humpback chubr, George Andrefko, public domain; “Glen Canyon Dan", Bureau of Reclamation, public domain; Fly fishing rods”, troutster.com,
[CC BY 3.0, "Dark Sky", Bob Wick BLM, CC BY 2,0, Grand Canyon Rafting’, M.J, Thomas, CC0; *Grand Canyon 10", Antoine Taveneaux, CC BY-SA 3.0,

MCDA Process Objectives

= MCDA steps to frame and analyze a decision = Humpback chub = Recreation
« Elicit objectives from d_emsmn-makers and stakeholders = Native fish = Native vegetation
« Develop a set of creative alternatives . . .
« Evaluate the alternatives (on ecological, economic, social, and = Trout fishery = Sediment deposition

spiritual scales) . A . .
rchaeological = Water deliver

« Elicit values-based tradeoffs among the objectives c eto ogic a er delive y
« Evaluate uncertainty, using expected value of information properties = Tribal goals

= Central to this approach is recognition that the = Hydropower  Health of the
decision has to discern and integrate social values generation and ecosystem
and scientific understanding capacity * Respect for life

« Sacred integrity
EUSGS o EUSGS

Alternatives Sample Hydrograph
= Seven alternatives developed for analysis o e i e o

« Status quo (“No Action”) 20000 ]

« Two from stakeholder agencies

« One from the joint-lead agencies 15000 ]

« Two from concepts discussed in the past g

+ One (a “hybrid”) developed after analysis of the first six é 10000 1
= Each alternative is a complex portfolio

« Monthly, daily, hourly flow volumes 5,000 4

« Various special flow operations

« Non-flow actions (trout removal, vegetation management) 0

« Experimental procedures for untested operations Oct Nov Dec Jan Feb Mar D::: May Jun Jul - Aug - Sep
EUSGS EUSGS
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Best performing alternative for this metric
emative performs better than No Action
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MCDA by Agency Sensitivity Analysis
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Alternative performs better than No Action
EUSGS Jiterative performs wors than No Acion EUSGS
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Outcomes

= Formal methods of decision analysis helped to
« Structure the entire analysis
« Articulate objectives & performance metrics
« Develop alternatives
« Explicitly express uncertainty
« Elicit values-preferences from stakeholders
« Integrate the science and policy elements
« Analyze the effects of uncertainty

= Comprehensive decision analysis (incl.,
MCDA, EVPI) included in the Environmental
Impact Statement

EUSGS

Decision Analysis

= Descriptive decision analysis

. . - - . * Huge field (psychology, behavioral
PreSCprtIVG Decision AnaIyS|S economics) that investigates how humans,

in fact, make decisions
= Prescriptive decision analysis
¢ aka normative or classical decision analysis

« Huge field (economics, operations research,
management science) that investigates how
humans should make decisions

EUSGS

Identify decision maker

- i e Prescriptive Decision Analysis

Problem
Framing

Understan s = Very large number of tools for framing
and analyzing a decision problem
* I've shown you one (MCDA) and briefly
mentioned another (EVPI)
Branstom options = The crux of this approach is
W ros e understanding who the decision maker
is, what their authority is, and what their
e ) pomcaten afscence mission is

Forecasting exercise

Elicit
Objectives

Implement
Action

Identify
Preferred
Alternative

Weight objectives
Manage risk

Seek optimal allocation
Understand value of information

Develop
Alternatives

from Runge MC, Grand JB, Mitchell MS. 2013. Structured decision making. Chapter 5
EUSGS in Krausman PR, Cain JW IlI, eds. Wildlife Management: Contemporary Principles and EUSGS
Practices. Johns Hopkins University Press, Baltimore, Maryland.
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Identify potential decision makers
Understand legal context

Understand authorities
Problem |~
Framing
Implement Elicit
Action Objectives

Identify Develop
I Alternatives
Evaluate

Preferred
Alternative
Consequences | Application of science
Use system models to identify means
Back into identification of actions

Focus on values
Desired future conditions
Advocacy position?

Prospective Decision Analysis

What happens if you don't e ety poenie i
Seek optimal allocation

know who the decision maker Understand value of information
could be?

Identify potential actions

Forecasting

from Runge MC, Grand JB, Mitchell MS. 2013. Structured decision making. Chapter 5
EUSGS in Krausman PR, Cain JW IlI, eds. Wildlife Management: Contemporary Principles and
Practices. Johns Hopkins University Press, Baltimore, Maryland.

Prospective Decision Analysis =)

= Not actually a new approach et
Action Objectives

» This is how engineers approach design
= But an emerging paradigm in

conservation planning

* CBP, LCCs, TNC, SHC, SCP, OS ::(dfl:yd
= Full suite of DA tools still applicable
= Crux, again, is identification of the Where scientistslike to sart

decision makers who can take action
EUSGS EUSGS

Where humans tend to
start

Michael C. Runge, USGS Patuxent 5



