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What S Deep Uncertamty?

e Likelihood of future events &
outcomes cannot be well-
characterized with existing data
and models

e Uncertainty cannot be reduced
by gathering additional
information

 Stakeholders disagree on
consequences of actions



DI\/IDU Technlques to I\/Ianage Deep Uncertamty

Common goal - Identify decisions that succeed under a wide range of
plausible, but not necessarily likely, outcomes

* Robust Decision Making

* Probability-Bounds Analysis

* Info-Gap Theory

e Resilience Analytics

* Dynamic Adaptive Policy Pathways or Dynamic Adaptive Planning



Elei?of DDU Techniques

Stakeholder engagement from
beginning to end

Structured (parsimonious)
scenario development

Optimization modeling OR
Modeling of pre-selected
options

Stress-testing recommended
actions to characterize regret

Dynamic adaptive planning

a. Analyse objectives,
vulnerabilities and

if needed fl opportunities using
Learn amd SCenaros
adapt over L
time .
f. Menitor

redssessment

actions

Development of
adaptive plans

Scenarios and
villnerability maps

b. Identify actions and
assess efficacy, use-
by date of actions

a. Implement the

analysis

Institutional,
stakeholder,
plan financing and legal

d. Design an adaptive
plan, including

preferred pathways
\ and triggers

—-..H | if neadad
c. Develop and
evaluate adaptation
L pathways and map

Adaptation
triggers and
pathways

reassessment,

Economic
evaluation

Spurce: Adapted from Haasnoot et al (2013}




When to use DMDU

Short-term analysis

Capital expenses low
Decisions few

System response is
well characterized

Certainty

Scenario Planning Probabilistic risk assessment DMDU approaches

Capital expenses high

As the decision stakes increase, D Ehe niEE
improved characterization of Many unknowns or
uncertainty is desirable choices sensitive to

known unknowns
Probabilistic Risk Assessment

(PRA) seeks a best guess solution, Deep uncertainty
given quantifiable variability

Decision Making under Deep
Uncertainty (DMDU) seeks “low-
regret” solutions across diverse
potential outcomes, where
variability cannot be quantified




Potent|a\ Beneflts of A

* Avoid unanticipated or
unintended consequences with
low-regret solutions

» Systematic and deliberate
exploration of potential decision
outcomes

* Decrease risk mitigation costs by
using risk triggers to determine
timing/sizing of actions

* Most beneficial when decision

stakes justify the substantial
investment in data and models

pp\ymg DI\/IDU

Adaptation route map showing how different adaptation options combine

Sea level (m)

into adaptation pathways: current management (black): raise dykes or stopbanks

(blue), broaden dykes (green) and retreat (red)
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Recommendat|ons

* Include elements of DMDU where risk-
based planning is already used
(e.g., Marine Strategy Evaluation)

* Explore potential applications of DMDU
to inform coastal planning

* Apply DMDU to design monitoring
programs

* Develop guidelines and data to enable
systematic scenario development

 Consider whether there are other
promising areas of DMDU application
within NOAA

Mim’ury./or the
Environment
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Potential next steps

* |nitiate a broader discussion
within NOAA to identify
potential application

* |dentify research needed to
develop guidance on application
within NOAA
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