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What S Deep Uncertamty?

AlLikelihood of future events &
outcomes cannot be well
characterized with existing data
and models

by gathering additional
Information

AStakeholders disagree on
consequences of actions



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

Common godal Identify decisions that succeed undemwide range of
plausible, but not necessarily likely, outcomes

ARobustDecision Making
AProbabilityBounds Analysis
Alnfo-Gap Theory

AResilience Analytics
ADynamicAdaptive Policy Pathways Dynamic Adaptiv®lanning
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Spurce: Adapted from Haasnoot et al (2013}



When to use DMDU

Short-term analysis Scenario Planning Probabilistic risk assessment
Capital expenses low o _

Pracieiais foi A As the decision stakes increase,
System response is improved characterization of

well characterized uncertainty isdesirable

A Probabilistic Risk Assessment
Certainty

given quantifiable variability

A Decision Making under Deep
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potential outcomes, where
variability cannot be quantified

(PRA) seeks a best guess soluti

DMDU approaches

Capital expenses high
Decisions numerous

Many unknowns or
choices sensitive to
known unknowns

Deep uncertainty
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Potentlal Beneflts of Applymg DI\/I DU

Adaptation route map showing how different adaptation options combine
into adaptation pathways: current management (black): raise dykes or stopbanks
(blue), broaden dykes (green) and retreat (red)

AAvoid unanticipated or
unintended conseguences with
low-regret solutions

A Systemati@nd deliberate
exploration ofpotential decision
outcomes

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

AMost beneficial when decision

stakes justify the substantial
Investment in data and models
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Recommendations

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

A Explorepotential applications of DMDU
to inform coastal planning

A Apply DMDU to design monitoring
programs

A Develop guidelines and data to enable
systematic scenario development

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

Ministry for the

Environment
Manatu Mo Te Taino




= e

—

N

Potential next steps

Alnitiate a broader discussion
within NOAA to identify
potential application

Aldentify research needed to
develop guidance on applicatior
within NOAA
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