


Implementation of Rupture
Directivity in the 2007 Revision
of the National Hazard Maps

September 25, 2006

Jennie Watson-Lamprey



Issues of Implementation

e Current directivity prediction parameters are
dependent on hypocenter.

e Issues with randomization of hypocenters:

— Large increase 1n calculation time

* Need a hypocenter independent predictive
parameter.



Development of hypocenter
independent parameter

 What 1s the expected distribution of
XcosTheta around a fault?
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Side of Fault -- Small
variability in directivity
parameter
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End of Fault -- Large
variability in directivity
parameter
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Side of Fault -- Smaller Sigma

End of Fault -- Larger Sigma
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Development of hypocenter
independent parameter

 What 1s the expected distribution of
XcosTheta around a fault?
e Parameter:

— Distance dependent sigma

— Approximate XcosTheta
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Directivity Effects

* What i1s the magnitude of the effect when using a
hypocenter dependent parameter? (XcosTheta)
e Using:
- M>6.5
— Rrup < 50 km
— SS
— Within event residuals from Abrahamson & Silva 2006
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Mean of Response -0.05381
Observations (or Sum Wgts) 93

Parameter Estimates

Term Estimate Std Error t Ratio Prob>|t|
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XcosTheta 0.4417499 0.231513 1.91 0.0595



Directivity Effects

e The effects of directivity on the rotation
independent geometric mean (GMRotl) ground
motion measure are small when using XcosTheta
as a predictive parameter.

e Therefore, the difference in the median between
the ends of the fault and the sides should be small
and the increase 1n standard deviation at the end of
the fault should be small.



Hypocenter Independent
Directivity Effects

e Using:
- M>6.5
— Rrup < 50 km
- SS

— Within event residuals from Abrahamson &
Silva 2006



Hypocenter Independent
Directivity Effects

* The difference in median between the ends of the
fault and the sides 1s not statistically significant.
e Results of change in standard deviation

1 — *
— Sigma = ¢, + ¢,*XcosTheta_, ..
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Conclusions

e The effects of directivity are small in the
new GrMPE:s.

 They can be accommodated by using a
spatially varying sigma without
randomizing hypocenters.



