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Author Issues: NCA 3

Time

Resources

Instructions

e Evolving

Traceable accounts
 Uncertainty

e Evidence

Support for Authors

 Using impact-likelihood matrix
 Expert elicitation



High

- Develop Strategies

Evaluate Further/
Develop Strategies

impact on infrastructure

o
®
i
=
@
3
o
Q
W
c
o
b
e
o
@
o
3
-
=
oo
o
=




Example 1: Relevant Current and Future Climate
Changes (from NPCC, 2010)

Depending on sea level rise futures that in turn
depend on emissions trajectories that in turn
depend on decisions taken in the near-term and

beyond....

Flooding event 2020’s 2050’s 2080’s

1/10 years €D 8-10yrs 3-6 yrs 1-3 yrs
1/100 years @®» 65-85yrs  35-55yrs  15-35 yrs
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Tracking Flood Risk over Time
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Traceable Account to NPCC (2010)

 Consequence:

— Economic damage and some potential loss of life from published
Insured loss data; grows over time

— The 100 year storm is a source of a “key vulnerability” because it
meets magnitude and timing criteria; not reversible; expensive
adaptation possible; important to economic sectors)

e Likelihood:

— Judgments derived from published climate model predictions of
SLR and associated effect on return times of storms

xs National
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Assessment

U.S. Global Change Research Program




Traceable Account to NPCC (2010)

 Consequence:
— Economic damage and some potential loss of life from

published insured loss data; grows over time
_ the 100 year StOIrm is a source of a “key vulnerability”

because it meets magnitude and timing criteria; not reversible;
expensive adaptation possible; important to economic sectors)

e Likelihood:

— Judgments derived from published climate model predictions of

SLR and associated effect on Feturn times of
storms

xs National
' Climate
Assessment
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Characteristics desired by users of NCA information:

e Accessible

e Useful

 Understandable

e Easily used as inputs to current decisions

e Easily used as inputs to decisions they are about to
face

 Focused on individual hazards

* Articulating the possible consequences of particular
choices on overall risks

e Certain

e Accurate

Facilitates comparisons on alternative actions, past-

present-future, tradeoffs



Reflect on the workshop themes of
characterizing and communicating risk

 Spatial scale
e Region-wide
e Management scale
e Sector
 Focus is mostly on changing exposure
e Sensitivity
 Adaptive capacity
 Non-climate risk

23 March 2016 - NRC



Recommendations: Authors

Culture of risk assessment



Recommendations: Authors

* Integrated teams for risk assessment
e Cultivate integrated teams during the
technical input phase
e Risk-focused user workshops

 Create institutions
e Community of assessment risk evaluators
* Practitioner social learning about risk
characterization and communication

23 March 2016 - NRC



Recommendations: Authors

 Multiple author teams
e Vulnerability and impact
 Risk and uncertainty
e Expert assessment



Recommendations: Authors

Support for authors



Recommendations: Authors

 Author support

e Time
 Multiple author workshops

* Method (not a suggestion) for
evaluating importance, vulnerability,
risk
e Consistency is most important

 Harvest risk-based analyses during
sustained assessment



Recommendations: Authors

* Research
e Conduct risk-based assessments
* Risk-based mapping
 Non-climate factors
e Sensitivity
 Adaptive capacity



Recommendations: Authors

Best practices
VS.
Consistent practices



Factor Influencing Adaptive Capacity AD A PTIVE C A P ACITY Average Rank (s.d.) Egﬁ\:
Current level of awareness and understanding of climate change impacts 5.72.7) 1
Current level of awareness and understanding of options to adapt to climate change 4.5 (2.6) 0
Current level of diversity of the forest economy 4.2 (3.0) 1
Degree of substitutability of non-timber forest resources 4.8 (2.9) 7
Cumulative effects of resource developments and other forces of change 5.1 (2.6) 1
Availability of informed, skilled, and trained personnel 4.6 (2.6) 2
Availability of scientific knowledge on climate change 6.1 (1.7) 1
Availability of local and traditional knowledge on climate change 5.5(2.3) 2
Current level of investment in training, education, capacity building, knowledge 4.1 (3.0) 1
exchange, technology transfer

Current allocation of investments 1n research and innovation 4.2 (2.8) 3
Current level of dialog among various decision-making agencies and stakeholders on 5.6 (2.8) 0
adaptation

Current level of flexibility in forest management policies and practices 5.4(3.2) 0
Current level of consideration of adaptation-related 1ssues in forest management and 5.3 (2.6) 0
planning

Availability of financial resources to adapt to climate change 3.9@3.D 3

Ogden and Innes, 2009 - Ecology and Society



Recommendations: Utility

User-centric process:
Discussion Support



Recommendations: Utility

o Stakeholder / Decision-maker / User
e User-centric process
* Involve the end user in assessment
e Defining thresholds
e Defining or branding scenarios
e Risk-focused user workshops



Recommendations: Utility

* Framing

e Risk
e Likelihood, Impact

 Decision
 Uncertainty
* Impact
e Values

e Communication
 Narrative



Recommendations: Utility

 Quantitative risk analysis: Research
* Qualitative risk analysis: Research



B 0 Yo ke

EFFECTS

= M P
==l =¥ rs
Escalatina

CARCRLE N BN

Preparedness
& Response
OPTIONS

Urban Heat and Public Health

Higher
temperatures,
amplified by the
urban heat
island effect

More
frequent
and severe
heat waves

Use of white
roofs, shade
tree planting,
and increased
shading

More air
conditioning
use and
higher
electricity
demand

Reduce
non-air
conditioning
demand
through use
of ENERGY
STAR
appliances

Energy system
stress and
increased chances
of brownouts and
power outages

Application of smart
gnd technologies
and addition of solar
power generation for
summer peak
demand

Lack of

adequate
cooling,

especially for

at-risk
populations,
such as the

elderly P

Increased
preparedness
through
provision of
cooling centers
and programs to
check on elderly
and at-risk
residents

Increased
chances of
iliness and
death
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Katharine Hayhoe, Atmos Research



Branded Scenario

ARKStorm@Tahoe

Stakeholder perspectives on vulnerabilities and
preparedness for an extreme storm event in the
greater Lake Tahoe, Reno and Carson City region

Porter et al.
2011 - USGS
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Drought
Decreased water supply reliability

Local/regional heat wave

Increased energy demand

Power grid strain

Power outage

Impacts



Managing resources (donation/distribution) Revised policies affecting mutual aid
Post-Disaster Response  [\yi51 joes mutual aid look like? compact, shelter locations
— Emergency Mgt. Assistance Compact

Key (management) Cons.lderatlons ] B '[ Importance of Time Scale | Evacuation vs Migration

7NN Long Term Strategies -
7N vs. Acute Events

& \ \

N How does acute vs. chronic - o
: LN N , rigger Points & Thresholds of Acute
Planning for Sub- \oN event alter strategies 1QEr OIS o TGOS Of S
populations -. N Events vs. Long Term (chronic) disaster)

_ Schools/etc | N . . o
? | ~—_ \ Regional Variability

* '. \ Multiple/Tiered Event - Several Locations at
Hurman Behavior in ' AN Once (e.g. link to terrorism example)
response to disaster (greater . . .
good vs. individual need) \ Sankruptcy/Debt i planning/
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Rebuilding
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| What is the trigger for a given
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DHS: looking at tipping points, but
this is not well understood.
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Ben McMahan, University of Arizona, in Garfin et al. 2016



.
Scenario Planning

@ Identify a set of scenarios to represent a plausible range of future conditions
@® Seek a common near-term strategy that works across the scenarios

@® Re-evaluate the scenarios and strategy at decision points

_r—-—’_’_/—’ff A
Near-term

Strategy D

Decision -
Points 2050

National Climate Assessment, 2014



Fire Policy
& Management

Vegetation

Management
(herbicide, re-seeding)

Funding $55

Fire: Season length,
intensity, behavior

GRAZING

Historical Current

Cheatgrass
Dispersal

Grazing Grazing Policy

Acres dominated by

-

CHEATGRASS

(site characteristics)

Soil Crust (disturbed)

Temperature Precipitation

Drought : : Seasonality

HUMAN CAUSED DISTURBANCE

Mechanical
Recreation

Non-mechanical Population Residential
Recreation Growth Development

Mechanical Energy
Development

Treatments Agriculture

Population
Growth

BROWN: Physical factors

LEG EN D: GREEN: Ecological processes
ORANGE: Human interventions

Biological agents
Stressors

Wall et al. 2015 - Scenario Planning in the Great Basin Region



People Research Education WaterSim Parinerships News Publications Events

Water Supply — How much water is available, and where does it
come from? The Phoenix Metropolitan Area receives its water
from many sources I‘|C|L I|r“_| river water, gro erlx,e ter and wats

Water Demand — Which communities use the most water per
person? How much will those communities grow? Does that
community have agriculure? How efficiently is water used? Water
demand is primarily influenced by policy and population growth.

Sustairabily
i )

Climate Change - We cannot predict exactly how climate wil
affect water supply and demand in the future. What we can do is
ook at past patterns — decades with high flows, low flows or high

LYo

R o

-

variability from year to year — to understand best- and worst-case
scenarios.

Population Growth — The population of Great Phoenix has be
steadily growing for decades. Will it continue to grow at this

or will it grow faster or slower than predicted? WaterSim users
cah create hest- and worst-case scenarios b~ changing this

variable.

H ol o o N

Supply, demand, climate, population, policy

https.//sustainability.asu.edu/dcdc/watersim/



Indicators
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crop

infectious roduction
disease  © forest
mediation production
regional
climate preserving
and air habitats and
quality biodiversity
regulation
carbon water
sequestration flow
water  regulation
quality
regulation

natural
ecosystem

infectious ?erp
roduction
disease P forest
mediation production
regional
climate '

. preserving
and air ﬂ(‘ habitats and
quality O biodiversity

regulation
carbon water
sequestration flow
water  rggulation
quality
regulation

intensive cropland

infectious oL,
disease EreElIEEn forest
mediation production

regional
climate i
. preserving
and air habitats and
quality biodiversity
regulation
carbon water

sequestration flow

water  regulation

quality

regulation

L, LA

cropland with restored
ecosystem services

Foley et al. 2005 - Science 309: 570-574



Spider diagrams
for selected land
uses

Barren land Grassland
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Stream Agriculture

Michael J. Hill, University of North Dakota



Scenario Paths for North Dakota

IPCC SRES | Global Energy Agriculture Matching Conservation
Warming MEA (?)
A1F1 High Oil and coal Expanded growing | Adaptive Further loss of
expansion; wind seasons; food Mosaicl grassland, wetland,
Rapid growth. and renewable crises; food biodiversity but with
, Juct iorit Order from e sit i
Fossil intensive. expansion production priority Strength ignszs\ll:tizgem ic
Pop. peaks
A2 Very high Full oil and coal Expanded growing | Adaptive Further loss of
exploitation; slow seasons; food Mosaicl grassland, wetland,
Heterogeneous development of crises; food biodiversity but with
Fragmented renewable energy | production priority | Order from some site specific
Pop increases Strength conservation
B 1 Lower Rapid Smaller expansion Global More multi-use land
development of of growing season; | grchestration | systems with wind,
Convergent renewable energy | significant biofuels; oil, grassland/wetland
Global C trading; CRP; but habitat, further farm
high agricultural bill incentives,
Pop. peaks demand
BZ Moderate Mix of fossil and Slower expansion Adaptive More multi-use land
but renewable energy; | of growing mosaic systems with wind,
Local solutions. | ° u _ ecosystem seasons; farm bill Techno oil, grassland habitat,
- INCreasing | impacts incentives more ) further farm bill
ERlEcases considered effective garden incentives

Michael J. Hill, University of North Dakota




Problem Structuring «—-—————————-——-——-—-—-"—""—-"—-—-"—-———— — — —

Problem Define Deﬂn.e
Framing > Objectives > Evaluation
Criteria
Problem Analysis €< ———————————-———————— =
\
I
Define N Evaluate ] Identify Key | Tradeoff
Alternatives Consequences Uncertainties | Analysis

| |
| !
Decision Point | :
W | '
Identify | |
Preferred | |
Alternative | I
| I
i I
Implementation & Monitoring | I
\ 4 v I
Implement I

Preferred —> Monitor —— e

Alternative

(Marcot) / Thompson et al., USDA-Forest Service - Structured Decision Making



Component 1: Wildfire Simulation
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Fire Effects Response
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Integrated
Wildfire
Risk

(Marcot) / Thompson et al., USDA-Forest Service - Structured Decision Making



How often do you use these decision-support
processes or methods?

Social choice theory | LA

Participatory or group decision-making*_f_ RIS |H||

Scenario planning and analysis |75 HHHM”

Objectives hierarchy assessment |

Trade off analysis of alternalives*f}f}f}f

Expert paneling [

Comparative risk assessmentk[= A

Optimization | T

Modeling to compare alternative?lgfffffff HHMH”

Modeling to generate alternatives’lsfffffffffffff """ NN
0% ZOI% 4DI% BOI% SDI% 1OID%

Percent of Respondents

BFrequently m®mHave used ®Familiar with, never used Unfamiliar with  mNot relevant

(Marcot) / Thompson et al., USDA-Forest Service - Structured Decision Making




Why did you use an SDM approach?

Provided greater clarity or transparency to the decision process* Decision-Makers

Helps mitigate controversy or conflictk

<Decision-Makers
<Decision-Makers

Provided protection against Iitigatior?k

Simplifies risk management

My colleagues are advocates for its use

Saved time
Did not use any of them

It's better than what | used to do

0% 10% 20% 30% 40% 50% 60% 70% 80%

Percent of Respondents

(X2=29.49, df = 7, P < 0.001)

(Marcot) / Thompson et al., USDA-Forest Service - Structured Decision Making



How satisfied were you with the outcome of using
SDM approaches?

Very satisfied
Satisfied

— 91%

Somewhat satisfied

Not very satisfied

Not at all satisfied

Did not use any of them

0% 10% 20% 30% 40% 50%

Percent of Respondents

(X2=15.71, df =5, P = 0.01)
(Marcot) / Thompson et al., USDA-Forest Service - Structured Decision Making



What impedes you from using SDM approaches?

Don't know enough about therk
Difficult for the public to understand

Colleagues are not aware of or are resistant to using them

Does not apply to my work
Appears to take too much time
Based on my experience, it takes too much time

Not better than what | do now

Makes decision processes too transparent and vulnerable to
appeals and litigation

0% 10% 20% 30% 40% 50% 60% 70% 80%

Percent of Respondents

(X2=17.01, df = 7, P = 0.02)

(Marcot) / Thompson et al., USDA-Forest Service - Structured Decision Making



Recommendations: Utility

Scale



Recommendations: Utility

o Utility for Decision-makers
 Decision context specificity
e Scale: illustrative for comparison
 Region, state, city, community
e j.e., case studies

23 March 2016 - NRC
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What are your current, and preferred, ways of learning
about SDM approaches?

Work-supported training/workshop :

On the job use ;

Webinars

Personal interactions with scientists

Web sites

Preferred Learning

Not familiar with them (Not interested in learning more) B Current Learning

College course |

0% 20% 40% 60% 80%
Percent of Respondents

(Marcot) / Thompson et al., USDA-Forest Service - Structured Decision Making
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