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Funding for this grant was to cover travel and expenses so that Matt 
Gerstenberger and David Rhoades could attend the SCEC Annual Meeting and 
associated visits.  The work presented in this meeting was related to ideas 
discussed in the proposal, CSEP related topics, or to previous SCEC funded 
work.  Additionally, both researchers participated in multiple discussions related 
to CSEP development. In April 2011, David Rhoades attended the SSA Annual 
Meeting in Memphis, funded by the 2010 SCEC grant.  
 
An itemization of meeting attendance and participation is as follows: 
 
Seismological Society of America, 2011 meeting, April 2011 
 
Rhoades attended, and prior to the meeting visited Masha Liukis at USC to 
collaborate on CSEP test implementation. The following papers were presented 
at the SSA meeting: 
 
A testable earthquake likelihood model based on proximity to mapped faults and 
previous earthquakes. Rhoades, D.A.; Stirling, M.W. (-oral presentation). 
 
Experience in applying renewal process models to fault rupture allowing for data 
and parameter uncertainties. Rhoades, D.A.; Van Dissen, R.J. (-poster).  
 
Results from the Regional Earthquake Likelihood Models experiment. 
Schorlemmer, D.; Zechar, J.D.; Werner, M.; Gerstenberger, M.C.; Rhoades, D.A. 
(Zechar –oral presentation). 
 
SCEC Annual Meeting, Palm Springs, September 2011 
 
Gerstenberger and Rhoades attended the meeting and following the meeting 
Rhoades spent two days visiting the Southern California CSEP testing center at 
USC to discuss collaborative work on testing of operational earthquake forecasts 
with time-frames up to 50 years, which are being used for decision-making in the 
aftermath of the Canterbury earthquakes.  
 
The following posters were presented at the SCEC annual meeting. 
 
B-101 Injecting information from static Coulomb models into statistical aftershock 

models for the Canterbury, New Zealand earthquake sequence. C.A. 
Williams, M.C. Gerstenberger and S.Steacy. 

 
B-117 CSEP overview. D.Schorlemmer, M.C. Gerstenberger, N.Hirata, D.D. 

Jackson, C. Jiang, T.H.Jordan, W. Marzocchi, K.Z. Nanjo, G.A. 
Papadopoulos, D.A. Rhoades, S. Wiemer, Z. Wu, J.D. Zechar, and CSEP 
Working Group. 

 
B-119 Results from the Regional Earthquake Likelihood Models Experiment. D. 

Schorlemmer, J.D. Zechar, M.J. Werner, M.C. Gerstenberger, and D.A. 
Rhoades. 

 



B-121 A testable earthquake likelihood model based on proximity to known 
sources, D.A. Rhoades and M.W. Stirling. 

 
B-123 ETAS vs. STEP. J.D. Zechar, D. Schorlemmer, M.C. Gerstenberger, and 

D.A. Rhoades. 
 
B-015 Partial tests and acid tests of ground-motion models for inhibition of very 

strong shaking. D.A. Rhoades, G.H. McVerry, and J.X. Zhao. 
 
B-093 Updating the New Zealand NSHM from the Canterbury earthquake 

sequence. M. Gerstenberger, G. McVerry, D. Rhoades, M. Stirling, K. 
Berryman, and T. Webb. 

  
Other Activities 
 
Following the destructive earthquakes that caused serious damage to the city of 
Christchurch, New Zealand, during 2010 and 2011, and especially the M6.3 event 
of 22 February 2011, we have become heavily involved in producing operational 
earthquake forecasts. These are being used for decisions on viability-zoning of 
suburbs and setting design standards for the rebuilding of the city. Models 
already installed in New Zealand testing earthquake forecast testing have been 
applied for these purposes, and new models incorporating Coulomb stress 
calculations are being developed. We are grateful for the support of the CSEP 
community in collaboration on these matters and in an initiative to test our 
operational forecasts. This involves testing the performance of short-term and 
medium-term clustering models over much longer time-periods than are used in 
standard CSEP testing. In particular, Masha Liukis is providing a valuable 
contribution by managing operation of the New Zealand testing centre. 
 
Two versions of the EAS (EEPAS allowing for AfterShocks) model were 
submitted for testing in the California CSEP testing Center in December 2011 
(Rhoades). 
 
The T- and W-tests for comparing the information rates of forecasting models, 
described in a collaborative paper on efficient testing of earthquake forecasting 
models, has now being incorporated in CSEP testing center distribution software. 
 
Figure 1 shows a New Zealand example of the Proximity of target earthquakes to 
Mapped Faults (PMF) model from Rhoades and Stirling (submitted). The PMF 
model uses the data base of fault-source model locations and associated slip 
rates is to construct a smoothed fault location model based on the proximity of 
earthquakes to mapped faults. Rhoades and Stirling also developed the The 
Proximity to Known Sources (PKS) model, which is defined as a convex linear 
combination of the PPE (smoothed seismicity) and PMF models. When 
examining information gain of independent test periods, the PPE and PMF model 
are shown to be roughly equivalent; the PKS model is shown to be significantly 
more informative. All models are being submitted to CSEP testing centers. 
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Figure 1. New Zealand earthquake occurrence rate density of the PMF model for 
magnitude M6.5, as at 1 Apr 2011. The rate density is normalised relative to a 
reference (RTR) model in which the expected number of earthquakes exceeding 
magnitude m is 1 per year in an area of 10m km2.  
 



 
 
 
 


