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Introduction 

 

SCEC-funded work over the period September-October 2005 has been twofold in scope. These 

have been; (1) Assisting with the implementation of the preliminary NGA models in OpenSHA, 

and, (2) Undertaking an initial evaluation of the seismic hazard implications of the NGA models. 

Four preliminary NGA models have been evaluated in this study; the Abrahamson & Silva, Chiou 

& Youngs, Boore et al. and Campbell & Bozorgnia models. The NGA models supersede older 

versions of the models (i.e. Abrahamson & Silva 1997; Boore et al., 1997; and Campbell & 

Bozorgnia, 2003 models), in that they (e.g.) incorporate new strong motion data from earthquakes 

like Chi Chi, Taiwan, new understanding on the differences in ground motions between surface and 

buried faults, near-fault effects (e.g. hanging wall effects), and non-linear site response.   

 

This project was approved at a late stage as a substitute for the initial funded project, “Seismic 

Hazard Implications of RELM models”. Cancellation of the RELM project was due to the RELM 

models not being available in time for my scheduled visit to SCEC/USGS Pasadena in September 

2005. The RELM model completion date has been delayed to January 2006. 

 

 

Method 

 

Implementation of the NGA models in OpenSHA took up a substantial portion of the funded time 

in this project. Several of the NGA models were complex and considerable effort was required 

before we were confident that they were correctly implemented. The remaining time in the project 

was then spent on a brief evaluation of the seismic hazard implications of NGA models. Evaluation 

of the models has been relatively simplistic in scope at this initial stage while the models are still 

regarded as preliminary. We have evaluated the models by constructing peak ground acceleration 

(PGA) and 1 second spectral acceleration (1 sec SA) hazard curves for the NGA models and the 

older versions of the models, and undertaking comparisons of the following: 

 

• Hazard curves derived from NGA model to the older version of that model (main 

focus of this annual report) 

• Hazard curves derived from each NGA model  

 



 

Comparisons have been made for four key sites in California (Los Angeles 34.05
o
/-118.25

 o
, San 

Francisco 37.76
 o

/-122.44
 o

, San Diego 33.02
 o

/-116.84
 o

, and San Bernardino 34.10
o
/-117.30

o
) 

which generally show Vs30 in the range of 270 to 560m/s according to the Wills et al. (2000) site 

classification (Los Angeles Vs30 = 412m/s, San Francisco Vs30 = 560m/s, San Diego Vs30 = 

360m/s, San Bernardino Vs30 = 270m/s). The hazard curves have been calculated according to the 

Vs30 assigned to each site for the NGA models (all use Vs30 for site classification), and the 

equivalent classification for the older versions of the models. The study therefore compliments the 

parallel efforts of USGS personnel, who are basing all their evaluations of NGA models on rock 

site conditions (M. Petersen pers comm.). The OpenSHA software (www.OpenSHA.org) has been 

used for our comparisons, and PSH model used for the comparisons is the USGS/CGS model 

(Frankel et al., 2002). The USGS/CGS model was used in exactly the same way as by Frankel et al. 

(2002), utilising a 2002 fault source model, and with attenuation uncertainty set to 3-sigma. An 

example of the comparisons are shown in terms of PGA hazard curves for Los Angeles in Figure 1. 

 

 

Results 

 

The following is a summary of comparisons made between the NGA models and the older versions 

of each model, for PGA and 1 sec SA. Note that LA  = Los Angeles, SF = San Francisco, SD = San 

Diego, and SB = San Bernardino, and that no older version of the Chiou & Youngs model is in 

existence.  

 

ABRAHAMSON & SILVA (1997 vs. 2005) 

PGA 

• The NGA model produces considerably higher hazard than the older version for LA, 

which probably indicates the higher motions predicted for near-field blind thrusts by the 

NGA model 

• All other differences are small by comparison 

1 SEC SA 

• The new model produces higher probabilities than the older version of the model for 

the higher accelerations in LA. This is likely to be due to the stronger motions predicted for 

blind thrusts in the NGA model as compared to the older version 

 

BOORE ET AL. (1997 vs. 2005) 

PGA 

• The NGA model always predicts lower probabilities for the lower PGAs, and for SF 

this is observed across the full range of PGAs. 

1 SEC SA 

• In SB and SF (and to a lesser extent SD) the new model predicts lower probabilities 

than the old one for the higher accelerations. This likely shows the effect of reduced near-

field accelerations for surface-breaking faults in the NGA model 

 

CAMPBELL AND BOZORGNIA (2003 vs. 2005) 

PGA 

• The new model predicts much higher probabilities for the lower PGAs in all cities. 

• The NGA model produces much higher hazard for SD than the older version of the 

model. This is likely to be a site condition issue, in that the Vs30 used in the NGA model 

(360m/s) may be inconsistent with the “generic soil” site condition used in the older version  

1 SEC SA 



• The new model generally predicts much higher probabilities for the lower 

accelerations 

• In SF, the new model predicts much lower probabilities than the old one for 

accelerations greater than about 0.05g. This likely shows the effect of reduced near-field 

accelerations for surface-breaking faults in the NGA model, but it remains unknown why 

this trend would not be seen in SB as well. 

 

NGA COMPARISONS 

 

PGA 

The agreement between the NGA models (e.g. Fig. 1; top left graph) is generally very good for the 

four sites, except for LA and SF where the hazard curves show some notable differences at the low 

probabilities of exceedance. At the present time we are unsure of the reason for such differences at 

the two sites. 

 

1 SEC SA 

There are considerable differences between the NGA models for a range of probabilities of 

exceedance in LA, which may reflect the differing sensitivities of the NGA models to the great 

complexity of fault sources in the LA area. With the exception of the Abrahamson & Silva model 

the NGA models generally show very good agreement at the other sites. The Abrahamson & Silva 

model produces somewhat higher hazard than the other models at the sites. 

 

 

Conclusions 

 

The differences in hazard between the NGA models & the older versions of the models in many 

cases reflect the new findings that near-field accelerations are greater for blind versus surface-

breaking faults. Depending on the NGA model there can be increases in hazard for sites near blind 

thrusts (seen in LA for Abrahamson & Silva model) and decreases in hazard for sites near surface-

breaking faults (SB and SF for Boore et al. model, & SF for Campbell & Bozorgnia model) 

 

The agreement between the NGA models is generally very good, and likely reflects the similarity 

of strong motion datasets used in the models, the unified use of Vs30 for site classification, and 

compatible consideration of near-fault effects. 
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 Figure 1: Seismic hazard curves for peak ground acceleration at Los Angeles. The graphs show the 

level of  peak ground acceleration on the x-axis and the annual probability of exceedance on the y-

axis. 


