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“A formal application of common sense
for situations too complex for the
informal use of common sense”

“A way of thinking through any of the
decisions you face. With much of
§trUCtU red decision analysis, such as understanding

e your objectives and creating
DGCISIOH alternatives, you do not need axioms.
With other parts of decision analysis,
you do not need procedures or models.
You need clear thinking directed at the 0
elements of decisions and at combining
those elements to gain insights about
your decision.” l

Making

- Ralph Keenl
o




Key Elements of SDM

e The objectives (values)
are discussed first and
drive the rest of the
process

¢ /[n contrast to intuitive
decision-making, which
usually jumps straight to
the alternatives

e Break the problem into
components, separating
policy from science

e Complete relevant
analyses

e Recompose the parts to
make a decision



OBJECTIVES

When is SDM Appropriate?

disputed
Conflict resolution
Joint
Structured fact
dECiin“ Adaptive finding
making management
clear
well uncertain disputed
understood

FACTS



Where has SDM
been used by FWP?

Elk archery season setting

Elk brucellosis management

Effective elk management (“shoulder seasons”)
Montaw. * Broadening the conservation constituency base
WD Management Ac. e R2 Lion harvest management - Statewide

Maontana Fish, Wildlife and Parks CWD Action

May 15, 2017 adaptive management plan for mountain lions
* Bighorn sheep pneumonia risk management
* Wolf harvest management

* Improving FWP-USFS collaboration on applied
research

e Chronic wasting disease management

e Developing a Comprehensive Hunting Access
Plan

e Convening a Grizzly Bear Advisory Council




750
Resolved by
Clear Thinking
Consistent with
Decision Analysis

2,000

No Brainers

j-___

200

3 Resolved by
Worth . Get ) Partial Declision
Thinking 1|3'I3'TUI3'|:|¢!I'E Analysis
About Systematic
E Thought
k= \ 1,000 1,000
23
= ||
2 < |
a = |
— I|
< || Resolved by
|| Complete
II Decision Analysis
II 50
!
|
Small
Consequences
7,000

20
Resolved by
40 Making
40 Resolved by Trade-offs
Resolved by AEI‘EMTE
c;?;:ﬁ::]g ernatives RE;E;DI'\-’E{! oy
Addressing
Risk
Tolerance
5
Resolved by
Resoh ed by Addressing
Clarifying Linked
Objectives Resolved by Decisions
40 Describing 5
Consequences Regolved by
30 Addressing
Uncertainties
20

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



TRIGGER >

DECIDE &
TAKE ACTION

SDM
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Toolkit
TRADE-OFFS &
OPTIMIZATION
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Preference scales,
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PROBLEM

MANDATES:
Laws, policies,
and preferences

J

CONSIDER:
Uncertainty and
linked decisions

¢~|

Modeling
Toolkit

Structured Decision Making




58 mountain goat “population units”

1 Cabinet Mountains 30 Jack Creek-Indian Creek

2 \West Cabinets 31 Indian Creek-Wolf Creek

3 Mission Mountains 32 Wolf Creek-Papoose Creek

4 Swan-Salmon 33 'Papoose Creek-Rock Creek

5 Swan-Clearwater 34 Hellroaring Creek-Slough Creek

6 Swan-Bunker 35 North Absarokas

7 Great Northern 36 Snowcrest Mountains

8 Lower Middle Fork 37 Sleeping Giant

9 Upper Middle Fork 38 Highland

10 Continental Divide 39 Hebgen-Upper Madison

11 Danaher 40 Cabin Creek

12 Flint Range 41 Radersburg (Elkhorns)

13 Lost Creek 42 Bridger Mountains

14 East Pintler 43 North Teton

15 West Pintler 44 Birch Creek

16 West Bitterroot 45 Sputh Teton

17 West Fork Bitterroot 46 Square Butte

18 Sapphire Range 47 South Big Belts (Mt. Edith)

19 East Fork Bitterroot 48 Highwoods

20 North Blackfoot 49 Line Creek

21 Pioneers 50 Rock Creek

22 Crazy Mountains 51 Froze-to-Death

23 Gallatin Range 52 Fishtail

24 Cooke City 53 Rattlesnake

25 Tobacco Roots 54 Great Burn

26 Medicine Lodge-Big Sheep 55 Sun River Game Preserve

27 South Big Hole 56 North Big Belts

28 South Absaroka 57 Big Snowy

29 Spanish Peaks 58 Glacier National Park
Native mountain goat distribution Bighorn sheep distribution
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future generations.

B * Mountain goats:
* Ecologically important and iconic

{ * Declined across much of their range in Montana

, ‘\ * Concerns for their present and future status i
\ ) )
‘:\ 1 e Concerns about future consumptive and non-
."* consumptive recreational opportunities
~
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% Problem- challenges
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Lack o
Competition for limited agency resources
Logistics of working in remote, high elevation areas

Limited public advocacy
Absence of a management plan
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Decision/ action

By the end of 2019, the working group,
collaborating with partners across
various jurisdictions, will recommend
guidelines to the FWP Wildlife Division
Administrator and Director.

* asuite of management strategies
 identifying information gaps

* prioritizing monitoring and research
needs to address mountain goat
conservation challenges
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" Ove ra rchmg objectives
(work on everywhere)
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' Strateglc objectives:

w "im,l

“1. Foster cooperative working relationships among
jurisdictions.

'- M 2. Provide sustainable public opportunityto hunt
' and view mountain goats.

3. Build public support for mountain goat
conservation at local and larger scales.



Overarching objectives
(work on where reIevant)

Mltlgate impacts of human development or
recreation on mountain goat distribution.

Combat habituation.
Manage conifer encroachment where possible.

P_hoto: Pete Meunnich
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Maximize the number
population units.

Maximize the number of mountain goat population
units meeting population trend objectives statewide,
considering limitations in each population unit.

Minimize disease risks to bighorn sheep.

Minimize disease risks to mountain goats.

Minimize cost.

Minimize social conflict resulting from mountain goat
management.
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Consequence
Predictions

Modeling to incorporate uncertainty:

1. Occupied mountain goat habitat
- Climate change

2. Mountain goat population dynamics
- Population size, vital rates, age structure

3. Disease risks
- Pathogen presence and mixing pathogens

Predicted without uncertainty:

4, Costs

5. Social conflict



Jan-Dec Precipitation
47.9329 N ,113.7921 W, Higher Emissions (RCP8.5)

/ Canksm2

/ IPSL-CM5A-MR

1971-2000 2010-2039 2040-2069 2070-2099

Box Plots Model Values

Dec-Jan-Feb Mean Temperature

47.9329 N,113.7921 W, Higher Emissions (RCP8.5)
37.5°F

35

CanESM2
(Very Hot/Very Wet)

IPSL-CM5A-MR

/ (Very Hot/Wet)

\ cesma

(Hot/Very Dry)

1971-2000 2010-2039 2040-2069 2070-2099

Box Plots Model Values

Climate change uncertainty



Current conditions, including climate variables
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Population Dynamics
Uncertainty

* Population counts

Ranges provided by biologists
e Vital rates

AB and AK studies
* Age structure

Vital rates & MRRE database

factor(t)



Primary conclusions

Population dynamics uncertainty is influential:

* How best to increase mountain goat populations
depends on population dynamics in Montana.

* The range of uncertainty is high.

* Different management strategies will be more
effective depending on where our populations are
within that range.

Photo: Bruce Smith



Disease risk
uncertainty

» Pathogen presence

3 hypotheses:
1.  Only known herds

2. Allherds
3. Historic overlap with
domestics

* Mixing microbial communities

Relative risk compared to
pathogen presence




Primary conclusions-
pathogens

* Disease risk is always lower
without translocations.

 If we pursue translocations,
knowing pathogen communities
will help us reduce the number of
herds at risk.




suolljejuswsne ou
‘A8a1e41s pauiquio)

0

suollejuswdne yium
‘A8a1e41s paulquo)

A8aieuls
uol12930.4d 1e3igeH

A8a1ea1s
uolleluswsny

A391e431s uoiNpPoIIU|

risk multiplier =3 O risk multiplier

A391eas
juswadeuew
Ayljelsow umop-do]

Qo
=
X

-
o
O

@)

| -
O

-

%

-
RS,

wm
=

O

-

O

O

=

| -
©

-
-
o

A333jeJ1s onp snieis

M risk multiplier = 1.6

QO™ LONTNANHO
COO0OO0CO0OO0OO0O0O0O0
1oddng Jo y319pn




Importance of objective weights

Group Recovery Risk
mean focused averse
Fundamental objective weights weights weights

Maximize the number of occupied mountain goat
population units.

Maximize the number of mountain goat population
units meeting objectives statewide, considering
limitations in each unit.

Minimize disease risks to bighorn sheep.

Minimize disease risks to mountain goats.

Minimize cost. 0.06 0.11 0.13

Minimize social conflict resulting from mountain goat
0.09 0.14 0.13
management.
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Management
strategy
recommendations

Continue and expand ongoing efforts:

Provide sustainable public opportunity to
view and hunt mountain goats.

Translate public opportunity into outreach
and public support for conservation.

Foster cooperative working relationships
within and among agencies.

Avoid or mitigate effects of human
development or recreation.

Minimize habituation.

Manage conifer encroachment in goat
habitat where possible.

Photo: 4 CunninF



Management strategy

recommendations

Photo: Bob

Continue to reduce
harvest in small
populations.

Protect habitat when
negative impacts are clear.

Be transparent and clear
about disease risks due to
translocations.

Clarify risk tolerance at
local and larger scales.

Pursue new population
introductions,
augmentations, and
carnivore reductions in an
adaptive management
context.



Priority research &
monitoring needs

* Population dynamics

* Population sizes, vital rates, age
structures

» Effects of carnivore harvest, habitat
protection, translocations

* Minimum viable populations and
extirpation risk

* Disease risk
e Pathogen communities

* Effects of mixing pathogen
communities

* Risk tolerance- wildlife managers,
decision makers, and the public




New developments
and next steps

* Not a management plan
But has led to project proposals

* Endorsement by agencies involved

* Reporting & outreach

* Detailed report & reader-
friendly summary (FWP
website)

* Peer-reviewed publication
e Coordination on mountain goat and

bighorn sheep management &
research: adaptive management

* Working group assembled

* 5-10 year work planin
development
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