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¥ Epistemic uncertainties in risk assessment

B Hazard curve as a system
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piStem ic? Kiureghian and Ditlevsen, 2008

Estimation of the position of the typhoon at time step
i+1:

AlnV =a,+a,InV, +a,®, +¢,

AD, =b,+b,V. +b,®. +b,D._ +¢,

V. = translation speed [/ s| at time step 7

®. = translation angle [°] at time step i

Peak ground motions Y, and Y, at site 1 and 2 given
an earthquake:

Y, =5Y(M,R)

Y,=&,Y(M,R,)
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W Repeated uses of model in risk assessment
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Temporal:
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Spatial:

and their mixture.
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Logic tree : epistemic vs. aleatory

Zoning Model  Mc Model a,bModel M, . Att. Model

inc. 30 bar
/033

inc. 50 bar

cohst, 20 bar
0.33

Seismic Hazard Assessment
of Switzerland, 2004
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System choice Realization of Choice of activity State of natire Unliry
real system
AN Decision/event tree for optimal choice of system in a prior analysis context,
Faber (2005)

frequency of exceedance
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epistemic distribution of hazard curves
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Simple numerical example

Joint probability (case 1 (left) and case 2 (right))

NF F NF F
NF 025 | 025 NF 0.5 0
F 025 | 0.25 F 0 0.5
Independent Dependent
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Independent Dependent
NF F NF F
NF | 025 | 0.25 NF 0.5 < 0
[ B2 [
/ %— V—

Cost of simultaneous failures: CFF
Cost of one failure: CF.

25 C
Expected costs\/ V

= S@V
Case 1: 0.5*CF+0.25*CFF
o P D —

Case 2: 0.5*CFF

+CF><O

Equals iff CFF=2*CF.
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