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CEUS Issues

Develop logic tree for maximum magnitude
in craton and extended margin

Develop logic tree for northern arm of
Madrid

Develop New Madrid clustering models
Evaluate new attenuation relations

Update catalog (consider magnitude
uncertainty)
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Mw(max) for Tectonic Analogs
of Central and Eastern U.S.
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Eastern U.S. faults - Example New Madrid
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LOGIC TREE: Northern Arm New Madrid

Changes to magnitude distribution, recurrence and fault geometry

2002 5hz 2007 5hz

Map2002/Combined-Shz-2p.MAP-revV32002 % Map2006/Combined-Shz-2p.MAP-revV52006b

Clustering causes more ground motion variability
will increase ground motions near intersection of faults.



LOGIC TREE: Northern Arm New Madrid

2002 1hz 2007 1hz

Map2002/Combined-1hz-2p.MAP-revV32002 Map2006/Combined-1hz-2p.MAP-revV52006b
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M /7 Firm Rock Attenuation Relations
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Types of models used in development of
ENA ground motion relations

s Stochastic point source - single corner
(Frankel et al., 1996)

s Dynamic corner frequency (Atkinson and
Boore, 2005)

= Single corner - finite fault (Toro et al.,
both empirical and simulated equations)

s Magnitude saturation — single corner
(Silva et al.)

» Simulation based (Somerville et al.)

= Hybrid (Campbell —updated 2006;
Tavakoli and Pezeshk)



PACNW lIssues

Update fault slip rates and uncertainties
with working group

Cascadia Magnitude-frequency distribution
M8-9, time dependent M9

Evaluate attenuation relations — Atkinson
and Boore, Gregor et al.

Evaluate deep seismicity zone near
Portland, OR

Update catalog (include magnitude
uncertainty)



Possible configurations for rupture zone of great Cascadia Earthquakes

B slastic zone
B transition zone
e M&7
M 4-6

« depth > 35km

230 &0 Al Mesnis

kilometers




Probability for Cascadia Subduction Zone Interface Earthquake
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Intermountain West Issues
(WSSPC workshop)

Update fault slip rates and uncertainties -
Use 3-branch logic-tree for slip rates

Update catalog (consider magnitude
uncertainty)

Evaluate dip of 50 +/- 10 degrees
Revise shear zones — C zones

Develop rationale for characteristic vs
exponential GR magnitude-frequency
distribution

Evaluate Somerville et al. simulated
attenuation relation (unpublished)
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(from Jackson, 2002)
Kathy Haller



Ratio of Geodetic to Geologic
Moment by Sub-Region
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Geodetic based shear zones

2 mm/yr, M 6.5-7.3

Hat Creek,
McCarther,
Cedar Mtn
1-1.5 mm/yr

0.05 mm/yr
M 6.0-7.0
strike=-35
b=0.9

strike=-25 b=0.8
Surprise Valley 1.3

2 mm/yr M 6.5-7.3
strike=-45 b=0.8

Honey Lake 2.5 mm/yr

4 mm/yr M 6.5-7.3
strike=-45 b=0.8

NN
Genoa

ntelope V.

4-5 mm/yr
Death Valley
White Mountains




GPS

Shear Strain Rate (1.0e-9)

Zeng



GEOLOGY

Shear Strain Rate (1.0e-9)

Zeng



SEISMICITY

Maximum Seismicity Strain Rate (1.0e-9)

Zeng



DIFFERENCE BETWEEN GPS AND COMBINED GEOLOGY, SEISMICITY

Shear Strain Rate Difference (1.0e-9) between GPS, Geology and Seismicity

Zeng




From McNamara et al.
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northeastern United States (NEUS) [Benz et al., /1997],
Basin and Range (BRP) [Benz et al., 1997],
northern California (N. California) [Erickson, et al., 2004].



California

Update fault geometry (consider magnitude
uncertainty)

Incorporate three new PEER NGA equations

Calculate rupture area using 2 magnitude-area
relations

Consider over-prediction of M 6-7 events
compared to historical catalog

Update fault slip rates (alternate models for San
Andreas, San Jacinto)

Develop new A-fault parameters from 2007
WGCEP



California model

Best available

Consistent wit
California (wit

Consistent wit

sclence

N historic rate of earthquakes in
Nin some probability level)

N historical earthquake rupture

data (e.g., 1857, 1906)

Consistent wit
Consistent wit

N published paleoseismic data

N published slip rate data

Contains major sources of epistemic uncertainty
(uncertainty in knowledge of which model is

correct) and a

leatory variability (random)

Contains the best estimation of ground motion for
earthquakes in California

Northern and southern San Andreas use
consistent methodology



New fault geometry in southern California




CA Historic versus Model Seismicity
using 2002 model

— observed seismicity
——— predicted from model
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Figure 6. Comparison of predicted and historic seismicity rates for most of California.




Attenuation Relations- Expert Panel
Recommendations

s Crustal interplate: 3 NGA equations (A&B,

C&B, C&Y)
s Add epistemic uncertainty
x Do not consider directivity
s Get advise from modelers on

Now to treat

depth of rupture, depth of sediments

s Make comparisons of NGA soi

amplification factors compared to NEHRP

amplification factors.



%Change NGA vs 2002 5-Hz SA w/2%PES50yr. Vs30=760
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Conclusions

s Several significant changes to maps,
mostly due to attenuation changes

s In west changes are largest for 1 s
SA (-20% to -40% ) and moderate
for 0.2 s (+/-10%)

= In east changes are about 15%



