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Method Overview 

This pseudo-dynamic rupture model generator (RMG) produces a number of rupture scenarios with a full 

description of spatio-temporal evolution of slip velocity function at each grid on the finite fault. The generated 

finite source models are to be used to simulate ground motions and to investigate the effect of earthquake source 

on near-source ground motion characteristics. Song et al. (2009) and Song and Sommerville (2010) originally 

introduced the main idea and mathematical framework in the rupture model generator, and they were expanded 

and improved by following studies (Song and Dalguer 2013; Song et al. 2014). Song (2016) developed a 

generalized version of input pseudodynamic source models for Mw 6.5-7.0 by analyzing a number of spontaneous 

dynamic rupture models. The users need to be cautious when they use the rupture model generator out of this 

range for the time being. 

 

A set of spatial random fields model the spatial distribution of several key kinematic source parameters, such as 

slip, rupture velocity, and peak slip velocity. The random field model is constrained by rupture dynamics and past 

events in the framework of 1-point and 2-point statistics. One-point statistics is a marginal probability density 

function at a given point on the fault. If we assume the Gaussian distribution, mean and standard deviation are 

two main representative parameters. They control the possible range of values for each source parameter. Two-

point statistics is composed of both auto and cross-correlation. Autocorrelation controls the heterogeneity of each 

source parameters while cross-correlation controls coupling between source parameters. Once we have target 1 

point and 2-point statistics, we can generate a number of rupture scenarios by Monte Carlo sampling, assuming 

the multi-variate Gaussian distribution. We first construct a covariance matrix, given the target auto- and cross 

correlation structures, and simulate the spatial distribution of source parameters that satisfy the target covariance 

matrix using the Cholesky factorization. Mean, standard deviation, and even the shape of marginal probability 

density function can be adjusted afterwards. Finally we combine the simulated spatial distribution of source 

parameters with a prescribed shape of slip velocity function, and produce a full description of finite source model 

in the standard rupture format (SRF), which can be directly implemented at the SCEC Broadband Platform (BBP).  

 

As illustrated in Figure 1, we found this approach very efficient in understanding the effect of earthquake source 

on ground motions in the same framework of 1-point and 2-point statistics, and consequently quantifying the 1 

point and 2-point statistics of ground motion intensity measures in simulation-based ground motion prediction 

studies. 

 

Release Notes (V. 22.3) 

Major features: 1) multi-segment module, with which we can simulate multi-segment earthquake rupture models 



with complex fault geometry (i.e., multiple strikes and dips), 2) output rupture models stored in the standard 

rupture format (SRF, Version 2 released in 2015). 

 

 

 

Figure 1. Consistency between earthquake source and ground motion modeling 
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