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(1) Recently implemented validations (in another SCEC project)

(2) Plans for validations using newly-implemented ground motion 
parameters (GMPs)
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o Criteria are applied in both the frequency and 
time domain for a set of measures.

o Measurements are compared at every frequency 
or time step for which they are computed, with 
scores for each comparison, which are 
combined to provide a final score (values 
ranging from 0 to 10)

o The 10 measures are defined here; table from 
Anderson (2004)
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(1) Recently implemented validations: Anderson (2004) criteria
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(1) Recently implemented validations: Anderson (2004) criteria

Application for one simulation 
at one site on the BBP

GoF measurements are 
computed for the filtered data, 
so for the frequency bands 
outside of the useful 
bandwidth of each record the 
values are zero.

When completed, the BBP will 
provide an easy-to-read 
summary that will represent a 
total score for each 
earthquake simulation based 
on all used criteria
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(1) Recently implemented: Variability of 7 Validation Events

The GP standard deviation of residuals for the set of 
seven validation simulations (solid lines) and the 
Abrahamson et al. (2013) NGA-West2 GMPE standard 
deviation (dashes lines). 

Using the Type A residuals from the BBP Validation project (led by Dreger and Goulet), we investigate 
the existing variability of the simulations.

We have made this qualitative comparison for every simulation method, validation 
event, and the 4 NGA-W2 GMPEs. No validations yet.

Scaling of τsim and φsim with magnitude, as well 
as the magnitude scaling of the Abrahamson et 
al. (2013b) model (California version, for 
estimated Vs30). 
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(2) Future plans for validations of new GMSV parameters

GMPs implemented as part of this project (in progress):
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(2) Future plans for validations of new GMSV parameters

3 Groups of Parameters

(a) Spectral (b) Time Domain (c) Scalars 

• B1. Ratio of inelastic to 
elastic displacement

• B2. Correlation of PSA**
• B3. Ratio of max/median 

response
• Anderson Criteria

• Ra. Evolution of intensity
• Rb. Evolution of 

predominant freq.
• Rc. Bandwidth
• Anderson Criteria

• R1. Ultimate Arias 
Intensity, Ia

• R2. D5-95
• R3. Ia/D5-95
• R4. ωmid
• R5. ω’
• R6. ζ
• Anderson Criteria 

(aggregate score)

**Note: Correlation of PSA requires more than individual seismograms, 
i.e. a database, and will be handled separately
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(2) Future plans for validations of new GMSV parameters

Validation of GMPs

(a) Spectral

q Bias type GOF plots

q Average GOF with distance

q Map GOF

q Empirical model comparisons

Period (s)
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(2) Future plans for validations of new GMSV parameters

Validation of GMPs

(b) Time Domain

q Qualitative comparisons of 
recorded vs simulated
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(2) Future plans for validations of new GMSV parameters

Validation of GMPs

(c) Scalars

q Including aggregated scores (i.e. Anderson criteria)

q Pass/Fail criteria TBD
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(2) Future plans for validations of new GMSV parameters

Validation of GMPs

For (a) Spectral and (c) Scalar GMPs

q We can summarize the differences for each with the “Evaluation 
Tables" and also “Distance Dependence of Mean Bias” tables 
similar to those used in the BBP Validation for PSA

q We will not yet implement combinations of the different GMPs.


