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Scenario Planning: Strategic Thinking about
Responses to Increasing VUCA
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In your work, what is vulnerable to VUCA?



Different Scenario Approaches

Characterizing Uncertainty Embracing Uncertainty Reducing Uncertainty
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Scenario Planning

Goal: Challenge thinking about the future. Foster strategic
thinking about responses to different possibilities.

Scenarios Are:
. Ato.ol for long-term strategic > - Adaptive Bepnaic
planning | | £ "'9"IManagement Planning
« Compelling narratives of s
alternative environments in which o
af O
decisions may be played ogt b Optimal _
» Coherent, internally consistent, D Lowl  oontrol Hedging
and plaus.lble Controllable Uncontrollable
Controllability
® Peterson et al., 2003. Conservation Biology
Plausibl ;
Ftimos Scenarios Are Not:

 Predictions or Forecasts
* A method for arriving at the
“most likely” future




The Adaptation Challenge

What we think Compared to
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Scenario Planning’s Focus

From Wickel et al, 2009




Phases in Scenario Planning

I. Preparing for the process
II. Building and refining scenarios

III. Using scenarios to evaluate,
prioritize, and implement management

actions




Part 1: Preparing for the Process



Preparing for the Process

. Clarify adaptation goals and context
. Is scenario planning the right tool?

1

2

3. Define aims and expected outcomes
4. Select scenario planning approach
5

. Identify stakeholders and define the
process




Outputs

Outcome

KEey ELEMENTS OF AN ADAPTATION PLANNING FRAMEWORK

)
Science/ \

Frame the Issue Knowledge
Assessment
Annotated bibliography
of data/literature
= List relevant temporal -
: Down-scaled climate
g spatlal scales el
: P : Predictive ecosystem
decision needs el
Vulnerability assessment
= Agreement on scale and
focal issues Expand interdisciplinary
- Establish a core team
mterdisciplinary team- Establish scientific
managers, scienfists, foundation for decision
subject-matter making
il

Scenario

Development/
Risk Assessment

= Explore plausible future
SCEnarios

= Shared leaming

= Science agenda that
identifies and prioritizes
knowledge gaps

Action Plan/
Implementation

National Park Service, 2010. Climate Change Response Plan




Traditional Planning vs.

Scenario Planning

One-Dimensional Outcomes
Planning LA
— B
C
— D

Adaptation Options

Collaboration. Headwaters

Communication. restoration

Inventory & across the
Monitoring. Region.

Connectivity. Protect refugia

Restoration in over other
impaired locations.
locations.

Possible Futures

Dams in the Park.
Move fish stocks
north.

Bring new fish stocks
from south.

Let some systems go.




Part 2: Building Scenarios



Building Scenarios

6. Refine scope and aims
7. Create space for novel thinking

8. Identify key drivers and variables
9. Prioritize drivers

10. Explore and select scenario logics
11. Develop time-evolving outlines
12. Develop scenario narratives




Building Scenarios

8. Identify key drivers and variables
8A. exogenous drivers: STEEP

8B. potential impacts
8C. linkages, feedbacks, thresholds

O. Prioritize drivers

10. Explore and select scenario logics
11. Develop time-evolving outlines
12. Develop scenario narratives
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Climate Science
in the Public Interest

Drivers Tables

University of Washington Climate
Impacts Group’s Climate Change
Adaptation Guidebook

SUMMARY OF PROJECTED CLIMATE CHANGES FOR THE U.5. PACIFIC NORTHWEST
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Table 4.1 Summary table for regional climate change.
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CLIMATE

Impacts Tables o
SN

INITIAL SCOPING: A SAMPLE OF SECTORS AND POTENTIAL CLIMATE CHANGE IMPACTS IMPACTS

Sactor Impacts In some reglons could Include...

Hydrology and » Shift in the timing of spring snowmelt to earlier in the spring

water resources = |Lower summer streamflows, partioularly In snowmelt-dependent water systems In
the western LLS.

Increased risk of drought

Increased risk of flooding

Increased competition for water

Warmer water temperatura in lakes and rivers

Changes Inwater qualtty (varies by water guality parameter)

- = & = =

Agriculture Changes In crop ylelds {varles by crop)

Potentlal abllity to "double crop”™

Increased risk of heat stress, particularly Inthe South
Increased demand for Irrigation water due to longer and warmer growing season
Increased risk of pest outbreaks and weeds

- & = & =

Blodiversity Shift in the distribution and range of species PREPARING FOR CLIMATE CHANGE
Loss of species not able to adapt to changes 3 : y 2
Increased competition from Invasive spacies A Guidebook for Local, Regional,

Loss of habitat and State governments

Farests (Includ- Increase In growth and productivity In the near-term where soll molsture Is
Ing parks and adequate and fire risk 15 low

urban forests) Shift in the distribution and range of species

Increased risk of Insect outbreaks

Increased risk of forest fire

Increased competition from Invasive specles

- = = =

-

- & & =

Recreation Increased opportunlties for warm season activities In milder reglons of the LS.

Decreased opportunities for warm season activities during the hottest part of

the year, particularly in the southern U.5. {e.g., from heat, forest fires, low water

levels, reduced urban air gquality)

* Reduced opportunities for cold season recreation due to decreased snowpack

andfor reducaed snow or lce quality

Increased rellance on snow-making at ski areas

» Shifts In tourlsm dollars within a community from one recreation sector to
another, or from communities losing recreational opportunitlies 1o communities
gaining opportunities

-

ey
Reduced heating demand during winter months 2nm & 100se & Beash oves Fou Suae Wpede Serep)
P L I T

= Increased cooling demand during summer months e e
Increased or decreased hydroelectric generating capacity due to potential for SRS

higher or lower streamflows o :
. (CLEI
lh'gu -L L« \"".'.:.:5

-

Energy

-

Table 4.2 Summary table for regional climate change impacts.



Building Scenarios

8. Identify key drivers and variables
8A. exogenous drivers

8B. potential impacts
8C. linkages, feedbacks, thresholds

O. Prioritize drivers

10. Explore and select scenario logics
11. Develop time-evolving outlines
12. Develop scenario narratives




Core drivers

Geology and geography

+ Parent materials

« Topography

¢ Biophysical dimatic zone
« Hydrology

Atmosphere and climate

* Temperature and precipitation

« Seasonal/annual patterns (and
dynamics/variability)

« Wet and dry deposition

insects)

visitation)

A

®

Disturbance cycles

« Natural (e.g., wildfire, avalanches, weather)
« Modified natural (e.g., fire, herbivory,

« Introduced (e.g., cattle, fuel manipulation,

Landscape context/influence

¢ Human activities and impacts
¢ Habitat size and connectivity

¢ Border/edge influences

« Trans-unit, atmospheric “drift”

Aquatic systems
(lake and stream)

Changes to landscape pattern have documented
effects on water quality and quantity far beyond
the location of the stressor. Impacts and changes in
upstream watersheds have far-reaching impads on
all downstream environments.

Spatial and temporal patterns/roles:

« Reduced quantity of water through diversion

« Reduced quality due to industrial, agricultural,
and domestic uses (e.g., chemicals and sediments
transported via effluent and run-off)

¢ Fragmentation (e.g., via diversions and dams)

Wetlands

Direct changes via modification and contamination
and indirect changes due to altered hydrology affect
these systems at multiple scales with widespread
impads on aitical ecosystem services, habitats, and
species diversity.

Spatial and temporal patterns/roles:

« Filling of wetlands directly removes (also impacts)
meta-population structure

« Hydrologic manipulation (e.g., domestic, agricul-
tural, and industrial) changes (lowers) water
table

« Net (aumulative) impacts within a watershed
result in deaeased water quality

Terrestrial communities

Land use intensification (e.g., forest harvest,
agriculture, exurban development) reduces “wild”
habitats, affecting the regional distribution and
diversity of plants and the habitats they provide.

Spatial and temporal patterns/roles:

« Reduced total area of partiaular types inareases the
potential for catastrophiceffedts of a "stochastic”
event (e.g., wildfire)

¢ Equipment and managed communities are vectors for
invasive spedes

« Damage to or loss of sub-populations (e.g., for rare
spedes) may result in metapopulation instability
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Systemic components and functions

\
Abiotic resources @ Fauna
Landscape changes (especially land use) can affect water Changes to landscape pattern have documented effects on large,
quality and quantity, soil quality, and land physical structure wide-ranging terrestrial species through direct effects on habitat
across large areas. distribution and on aquatic species through dispersed (transported)
Spatial and temporal patterns/roles: Ismp&?t::s dl;e to hydr(:logy i
. Erosio)n (loss to local community, sediments to aquatic .';::(':u;':i qt:a"I?t);;angggjézit;zfeiéasonal e
systems; > L 4 Seasc
\ + Nutrient (e.g., N) loss and contaminant sources (runoff) ¢ Fragmentation (disruption) of migration routes )
o= I d
2 i P Nutent 8 i wat ] b1 Exot
utrien . = ater . Xotic
] i Climate change Landuse 1§ § oooesiions § §  Fre/fie diversion i Habitat § I species
= ' intensificationy 1 POSITIC 1 ) suppression 1 ] = change 1 1 . pect
e ] ] = availability = 1 & pollution H 1 = invasion

Figure 2.2.1. Landscape characterization model.

Information on how this model functions can be found in Section 2.2. More detailed information on this model can be found in Section 2.2.1 and Appendix A
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Building Scenarios

8. Identify key drivers and variables
8A. exogenous drivers

8B. potential impacts
8C. linkages, feedbacks, thresholds

9. Prioritize drivers

10. Explore and select scenario logics
11. Develop time-evolving outlines
12. Develop scenario narratives




Dominant Climate Drivers

Summer
High ; precipitation
, Changes in seasonal B increase/decrease

Temperature .
il = hydrology/Seasonal Rate of

temperature

Shifts in Winter change

increases water balance

temperature precipitation Crossing environmental
__exiremes increase temperature thresholds
Timing and type

Fire frequency of precipitation
and severity

Shifts in other
extremes:
Precip, Wind

Low

Low High



Building Scenarios

8. Identify key drivers and variables
8A. exogenous drivers
8B. potential impacts
8C. linkages, feedbacks, thresholds

O. Prioritize drivers

10. Explore and select scenario
logics

- Four quadrant approach




Climate Scenarios

)O moderation in early decades
grmer, more humid & dynamic
tem

creased storminess

oughts infra-annual

erall increase in productivity
res more isolated in time, space

=

i Climate Complacency

Gradual/
Uniform

! Colorado Creeps North

- drier climate in non-winter months

- recurring summer/fall moisture stress:
streams, meadows, wetlands

- fire regime changes: higher severity,
extent, frequency

- with every disturbance, shift to drier
ecosystems

- eventual regional change favoring
shrubs and grasslands

RATE OF CHANGE OF TEMPERATURE INCREASE

- dynamic, volatile climate
- hydrologic flashiness: rain-on-snow;
storms year-round

- water stresses locally moderate

- significant chances of intense intra-
annual drought

- rapid ecological responses

- emergence of novel ecosystems

PRECIPITATION

Volatile Surprise

Rapid /
Abrupt

Race to Refuge

- decrease in non-winter precipitation
- rain/snow ratio changes dramatically
at low- & mid-elevations; rain-on-snow

- water siress: severe, region-wide,
unrelenting

- epic fire regimes: region-wide

- ecosystems in great transition: drought,
iire, disease, pests, exotic species

NON-WINTER

FOR ALL QUADRANTS: Temperatures and extremes increasing; Environmental thresholds exceeded;
Winter precipitation stable or increasing ; Earlier spring runoff: Growing season & Fire season extended; Phenological mismatches



Building Scenarios

8. Identify key drivers and variables
8A. exogenous drivers
8B. potential impacts
8C. linkages, feedbacks, thresholds

O. Prioritize drivers

10. Explore and select scenario
logics — Four quadrant approach

- Nested scenarios: national, regional,
local
- Chained scenarios: short-, long-term




Nested Scenario Development

» Cross the critical uncertainties together to form a high-level matrix. This creates 4 different pictures for the future social and
political landscape around climate change

Broad Understanding

Riots and Revolution Big Problems, Big Solutions

Heightened Urgency
At a time of growing social concerns and fear about Coordinated action around the world as climate
the impacts of climate change, governments and change (and its effects on weather, resources and
political leaders are unable to articulate a coherent people) becomes seen as an increasingly urgent and
set of policies and approaches. The result? Growing widespread challenge. Political leaders initiate bold
public unease, and movements to overturn existing decisions and policies to mitigate the worst, and
systems and structures. adapt to the inevitabilities of climate change effects.

jo @aubaqg

Lack of senior commitment Senior commitment

Varied approaches and Nature of Leadership International alignment
alignment :
Long-term perspectives

Short-term concerns
Wheel-Spinning

Is Anyone Out There? Despite growing scientific evidence that has
convinced leaders across the world, climate change
remains a remote concern for the majority of everyday
people. Consumers and businesses rail against
carbon caps and prices, claiming them to be “just

another tax” imposed by the elite.

To the frustration of many, climate change becomes a
variable concern that is often ignored by political and
business leaders. Scientific consensus breaks down,
other societal challenges loom large, meaning that
climate change is seldom on the front pages, or in the
forefront of political and business leaders’ minds.

uJoouo0? |B1dI00S

Widespread indifference

Competing concerns

NPS, 2010



Nested Scenarios for Planning

Broqd understanding

Riots & Big. problems,
Revolution... B'g.
solutions...

Lack of senio
commiliniey NATURE OF LEADERSHIP

Varied approaches
Short-term concerns

eel-

Is Anyone
Out There?... Widespread indifference pinning...
Competing concerns




Building Scenarios: Scenario Development

8. Identify key drivers and variables
9. Prioritize drivers: illustrate in chart
- Nested scenarios: local floodplain
management units

- Chained scenarios: short-term
uncertainties

10. Explore and select scenario logics

- Strategically select 3-5 diverse

and challenging scenarios for build-
out




Nested Scenarios for Planning

Broad understanding

Big problems,
Big
solutions...

Riots & < d
Revolution...

Lack of senio
commitmen

Varied approaches
Short-term concerns

Precibiicn‘ion

-

ange ol

Non-Winter

Is Anyone eel-

Out There?... Widespread indifference pinning...
Competing concerns



Building Scenarios

8. Identify key drivers and variables
8A. exogenous drivers
8B. potential impacts
8C. linkages, feedbacks, thresholds

O. Prioritize drivers

10. Explore and select scenario
logics — Four quadrant approach

- Nested scenarios: national, regional,
local
- Chained scenarios: short-, long-term




Chained Scenarios: Tucson Water 2000-2050,
2008 Update, and Beyond

Tucson Water: 225,000 connections,
‘( \ 775,000 people, 350 square miles

WATER PLAN: 2000-2050

CITY OF TUCSON WATER DEPARTMENT
FINAL

MAYOR AND COUNCIL
NOVEMBER 22, 2004

and 2008 Update




Tucson Water: Values about Use of Colorado
River Water

Some Direct Treatment
of Colorado River Water at
the Hayden-Udall Plant

Surface
Enhancement

Industry
Standard

Public Accepts
EPA/ADEQ Wate
Quality

Public willing to
Pay for Enhanced
Water Quality

Enhanced
Recharge

Recharge
Only

No Direct Treatment -
All Colorado River
Water is Recharged



Tucson Water: Values about Use of Wastewater
Effluent

Potable-Plus
Recharge
Cptional

Mo Potable Potable
Use Use

Recharge

Required
End-Use

Treatment



Combining Short- and Long-term Scenarios

I Clearwater I Effluent Reuse
—
S00-650 450 TN
DS DS S
5 st
II I R
Seme Direct ‘;
Colorado River <
Water Treatment w/
A
Year Vgl
2000 DV
o )
E_,
Bl A
500650 450 0.
TDS TDS .ﬁ ,; "‘f;
IV
for Colorade )
River Water j../
pi%s
Numberad Pathways .m

Families of Futures




Building Scenarios

8. Identify key drivers and variables
9. Prioritize drivers

- Beginning, middle, end

- Surprise
A: Env surprise that has social imp
B: Soc that has environmental imp
C: Soc that forces environmental c
D: Env that forces social change

10. Explore and select scenario logics
11. Develop time-evolving outlines

- Legacy components (‘pre-determined’)

iIcations
iIcations

nange




Building Scenarios

8. Identify key drivers and variables
9. Prioritize drivers

10. Explore and select scenario logics
11. Develop time-evolving outlines
12. Develop scenario narratives

- All have “"good” and “bad” parts

- Characters

- Plot lines: Winners/losers,
Crisis/response, Generations (new
cultures), Perpetual transition




Part 3: Using Scenarios



Using Scenarios

13. Vet scenarios
14. Assess vulnerability and opportunity

15. ID possible strategic directions
16. Test strategies against scenarios

17. Assess implications (e.q., least risk,
goals, values)

18. Prioritize actions (via your planning
processes)

19. Communicate strategy & decision
outcomes

20. Connect with implementation




Scenario Planning: Strategic Thinking about
Responses to Increasing VUCA

IPCC WGT

Volatility B dovition makes 3 |

0 1in 40 yr event into

g aling '_u..'rlevent
Uncertainty

2

>
Complexity ]

£
Am b I g u Ity Departure from average

Institute for the Future

But what follows the scenarios and brainstorming?



Step 15. ID Possible Decision Strategies

* Punt!

« Delay and assess

« Commit with fallbacks
« Shape the future

« Robust: good across all scenarios

. Portfollo of options: shifting over time

2R2AY D

e Moderat

- (\\\.J \:

: > - = Gash
S B Largecap International MM Smalicap M Bonags TN nvestments —




Categories of Adaptation Options

1. Resistance: defend against change
(Homeland Security)

2. Resilience: ‘bounce back’ after
disturbance (Health Care)

3. Response: facilitate change
(Beginners Mind), e.g., regional
approaches, interconnections, diversity
4. Realignment: accept different
systems, focus on function (Auto
Mechanics)

5. Reduce: mitigation of GHG (Good
Samaritan)

6. Triage: let go (Pragmatic)

Adapted from Millar et al, 2007. Ecological
Applications. 2008, Forest Guild
presentation




No Regrets Actions — Different Concepts

No Regrets
- Increase resilience

No Regrets
- avoid locking in vulnerabilities

No Regrets
- create benefits in the short-term
- win-win-win: benefits across many values, needs

No Regrets
- appropriate across all plausible futures

No Regrets
- portfolio of weighted investments for multiple plausible futures




Some Options Common to All Futures: CO. R.

Clearwater Futures

Sn.rflt:e
Enhancement

i

Common Elements 5?’"9 Direct
Fear CAVSARP reatme
Spencer Interconnect —

Secondary Disinfectants
Al \\

Industry
Standard

Public Qutreach
SAVSARP Feasibility

Recharge

En]lam'ed

_"'I"'_

Recharge

Decision Point: 2006



Options Common to All or Some Futures: Effluent

Effluent Futures

0

ﬁ:-’ntin Le
Effluent
Dis Dl}ﬁy

>

Common Element Set #1

Public cutreach campaign
Moderate/ageressive conservation

Eeduce lost'unaccounted water

Expand reclaimed system sources

.E
Evaluate emerging contaminants

Meet applicable standard: when recharging D

Limit service area demand to rezources -

G
Decision Point: 2014 r

Encourage sewer connections Expand OO PINED
Confinue strategic water acquizition Effluent « mmsed eilnes
Change commmunity economic hase Qeuse move effluent from
Exchange efflaent for other potable water —
Some modified or new plant{z) - . —— hmolos
Expanzion of the recharge program ! de —
Begional cooperation opporiunities 13 Road I : :




Lay Out Timelines for Each Adaptation Option

1 2006 20039 2005 2003
2 2006 20049 2017 2017 2005 2003

Natural resources analog? - biological, ecological, physical,
geochemical



Rate Collections of Options with Evaluation Criteria

- CCCCCSouroe Water» »»o>» CCCCCCCEnvironment > >2a>» m
-__m_ ey, FAIL

g 10 5 10 10 10 y i

7 10 | &4 1l PASS!
D I D . ] I N

NPS Analogs? Manage for biodiversity, wilderness,
scenery, recreation, carbon and water storage



Rate Adaptation Combinations by Planning Goals

Clearwater Program 500-650 TDS; Recharg
and/or Direct Treatment

Long-Term .
: _ Potable Use . Disposal of
Planning Goals: of Effluent Banking of Effluent
Effluent

Meet Projected Total
Demand

Utilize Renewable
Resources

Meet Water-Quality
Targets

Achieve Sustainable
FPumpage

Manage Costs and
Hate Impacts

Comply with Assured
Water Supply Program




Revisiting the Scenarios in 2008

With Additional Without Additional
Demand Management |Den1and Management

Area

New critical uncertainty: \Water demand

Some uncertainties gone: Decision H20 in
2006/7. Customers OK with basic water
standards




Tucson Water: Considering Demand

or More Additional Sustainable Supplies

oS

GO
\_ S

@ When do we need the

i next renewable supply?

&

b GO or More Additional Sustainable Supplies >
.3 Scenario B #

* STOP

5TORP

3 GO or More Additional Sustainable Supplies
C o
[
3 I i
E GO One or More Additional Sustainable Supplies >
g T
- W |

Begin Full Use of
Colorado River Water



Embracing Uncertainty: Actionable, Flexible

-

A . - = -
- T

e T, g Mgt} T e - %
Climate Complacency: Colorado Creeps Race to Refuge: Big
Is Anyone Out There? North: Wheel Spinning Problems, Big Solutions
Adaptation Options Possible Futures

Dams in the Park.
Move fish stocks
Headwaters north.
restoration Bring new fish stocks
across the from south.
Region. Let some systems go.

Collaboration.
Communication.
Inventory &
Monitoring.

Connectivity.
Restoration in
impaired
locations.

Protect refugia
over other
locations.




Timelines of Options: Gantt-style Charts

Raise Horseshoe
Dam

Policy, design,
planning

Construction

Impact: indefinite




Gantt Charts

Project Management with an Interactive Online Gantt Chart

Jul 17 Jul 24 Jul 31
Task Name
S MTW|T FIS SMTWTFS S MTWTF

% Q Q
© Website Redesign ) S | Website Re

=) Gather Requirements | Gather Requirements

Meet with Customer Meet with Customer

Competitive Research Competitive Research
=) Design Design
Create Wireframes Create Wireframes
Detailed Design Detailed Design
Review Review
=) Implementation Implementa
Graphic Design Graphic Design
Coding Caoding

Testing Testing
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Physical

Ecological

2080

2050

2020

2040 2020 | 2040 2030
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Categories: Institutional, biological, ecological, physical, geochemical



Decision Points

CIimafe Complacency: Colowracélo Cfeeps | Race to Refuge Blg

Is Anyone Out There? North: Wheel Spinning Problems, Big Solutions
Adaptation Options Possible Futures

Dams in the Park.
Move fish stocks
Collaboration. Headwaters north.
Communication. restoration Bring new fish stocks
Inventory & across the from south.
Monitoring. Region. Let some systems go.
Connectivity. Protect refugia

Restoration in over other
impaired locations.
locations.



Re-starting the Scenario Planning Process

Adaptation Options Possible Futures
Dams in the Park.
Move fish stocks
north.
Bring new fish stocks
from south.
Let some systems go.

Collaboration. Headwaters
Communication. restoration
Inventory & across the
Monitoring. Region.
Connectivity. Protect refugia
Restoration in over other
impaired locations.

locations.

Plausible
Futures

Future Horizon




Scenario Planning

A Specific Planning Process

- organize by sequence of options

- identify ‘decision points’ or ‘indicators’ of
scenario evolution

- can identify time periods for implementation of
options: time for initiation, lead time for impact,
impact longevity

A Flexible Planning Process
- can consider many scenarios
- can incorporate new scenarios

Accommodates Planning Standards
- can evaluate with explicit criteria
- can match against planning objectives

Public Process
- can do pre-work as working group, involve
citizens through outreach and at decision points




