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Identifying and Prioritizing Sources of Uncertainty 
in External Hazard Probabilistic Risk Assessment

Project Goals Research Execution

Isolate and assess the effects of key 
sources of uncertainty from the 
perspective of hazard severity, temporal 
evolution, physical event impacts, event 
progression, and interplay between 
human response and physical event 
impacts

Identify significant sources of 
uncertainty in XHPRA, with particular 
emphasis on how they relate to the 
frequency, severity and temporal 
evolution of hazard events

Integrate insights related to key sources 
of uncertainty to develop a risk-
informed process for prioritizing 
measures to reduce uncertainty

Research Thrust 1

Task 1: Stakeholder Outreach and Development of Uncertainty Taxonomy 

Research Thrust 2

Task 4: Characterization of Uncertainty in Human Response Under Physical Effects

Task 3: Assessment of Uncertainty in Scenario Development

Task 2: Hazard Uncertainty Characterization and Data Analysis

Research Thrust 3
Task 5: Integration & Development of Method for Prioritization of XHPRA 
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Seek to understand difference between assumed time 
available and actual time available
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There have not been systematic assessments of uncertainties 
associated with TC forecasts in a manner amenable to 

characterizing uncertainties required for an XHPRA for NPPs.

Seek to understand difference between assumed time 
available and actual time available
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For each landfalling storm 𝑖𝑖 and each associated storm advisory

• 𝑡𝑡𝑖𝑖,𝑗𝑗
[𝑎𝑎] =the time elapsed between the issuance of advisory 𝑗𝑗 for storm 𝑖𝑖 and

the interpolated observed landfall time of storm 𝑖𝑖 (hours)

• 𝑡𝑡𝑖𝑖,𝑗𝑗
𝑝𝑝 =the time elapsed between the issuance of advisory 𝑗𝑗 for storm 𝑖𝑖

and the interpolated time of landfall (based on the predicted storm track)
for storm 𝑖𝑖 and advisory 𝑗𝑗 (hours)

• 𝑤𝑤𝑖𝑖
[𝑎𝑎] = interpolated observed wind speed at landfall for storm 𝑖𝑖 (mph)

• 𝑤𝑤𝑖𝑖,𝑗𝑗
[𝑝𝑝] = interpolated predicted wind speed at landfall from advisory 𝑗𝑗 for

storm 𝑖𝑖 (mph)
• 𝑑𝑑𝑖𝑖,𝑗𝑗 = distance between the interpolated observed landfall location of

storm 𝑖𝑖 and the interpolated predicted landfall location of storm 𝑖𝑖 from
advisory 𝑗𝑗 for storm 𝑖𝑖 (miles)

Time to landfall prediction error: 𝜀𝜀𝑖𝑖𝑗𝑗
[𝑡𝑡] = 𝑡𝑡𝑖𝑖,𝑗𝑗

𝑝𝑝 − 𝑡𝑡𝑖𝑖,𝑗𝑗
[𝑎𝑎]

Landfall wind speed prediction error: 𝜀𝜀𝑖𝑖𝑗𝑗
[𝑤𝑤] = 𝑤𝑤𝑖𝑖,𝑗𝑗

[𝑝𝑝] − 𝑤𝑤𝑖𝑖
[𝑎𝑎]
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Time to landfall 
prediction error:
𝜀𝜀𝑖𝑖𝑗𝑗

[𝑡𝑡] = 𝑡𝑡𝑖𝑖,𝑗𝑗
𝑝𝑝 − 𝑡𝑡𝑖𝑖,𝑗𝑗

[𝑎𝑎]

Landfall wind speed 
prediction error:

𝜀𝜀𝑖𝑖𝑗𝑗
[𝑤𝑤] = 𝑤𝑤𝑖𝑖,𝑗𝑗

[𝑝𝑝] − 𝑤𝑤𝑖𝑖
[𝑎𝑎]
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Next Steps
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