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Tsunami Sea floor fault displacement
initiates a tsunami

Large earthquake radiates
seismic energy




Research Objectives:

Develop a probabilistically methodology for tsunamigenic fault
displacment hazard analysis to allow for performance-based
tsunami engineering.

Workshop Talking Points:

o probabilistic methodology

o quantity and quality of data for statistical analysis of phenomena

o0 models and methods used to “fit” the data for predictive purposes

O observed or prescribed probability distributions (limits, trucation, etc)

o working definition of fault rupture/ground displacement



PSHA — Probabilistic Seismic Hazard Analysis
(after Cornel, 1968 & 1971)
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Conditional probability density function for ground shaking

Probability density function for magnitude

Probability density function for distance




PFDHA — Probabilistic Fault Displacement Hazard Analysis
(after Youngs et al., 2003)
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Seismicity -
data =

Magnitude, m

Characteristic Model
(Youngs & Coppersmith, 1985)

Figure .12 Inconsistency of mean annual
rate of exceedance as determined from
seismicily duta and geologic data. (After
Youngs and Coppersmith, 1985,)




Conditional probability density
function for surface displacement

V(d) = NM min _“ fM (m)°dm

P(D > d|m)=P(SR/m)- P(D > d|m, SR)

Conditional probability Conditional probability
distribution of surface rupture distribution for a specific level
given the occurrence of an of displacement given the

earthquake occurrence of surface rupture
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This Study
Wells and Coppersmith

-variance with x and y uncertainty
-magnitude dependence?
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Research Objectives:

Develop a probabilistically methodology for tsunamigenic fault displacment
hazard to allow for performance-based tsunami engineering.

Workshop Talking Points:

o probabilistic methodology

o quantity and quality of data for statistical analysis of phenomena

o0 models and methods used to “fit” the data for predictive purposes

0 observed or prescribed probability distributions (limits, trucation, etc)

o working definition of fault rupture/ground displacement
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