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GNS program on time-dependent 

modelling long-term objective
• Time varying earthquake occurrence models on all time scales  

enhanced by assimilation of new understandings from physical and 
statistical modelling, earthquake simulators, and new and 
improved data streams.

• All models tested prospectively within the New Zealand earthquake 
forecast testing centre. 

• Progressive development of statistical methods for testing models 
and combining them into more informative hybrids. 

• Best available hybrid models updated and applied to improve 
operational earthquake forecasting for the benefit of stakeholders.



Usefulness of physics-based 

earthquake simulators 
• Long catalogs

• Study earthquake 
occurrence on 
particular sources 
over many cycles

• Track evolution of 
physical variables (eg
stress) through 
repeated cycles of 
earthquake activity

• Relate physical 
variables and 
earthquake 
occurrence

Shear stress and strength of a cell on the 

Wellington Fault through several seismic 

cycles. (R. Robinson)



Usefulness of physics-based 

earthquake simulators 

• Estimate effect of recent earthquake ruptures 
on the conditional probability of  other fault 
ruptures.

• Examine physical basis of empirically derived 
seismicity patterns

• Perform controlled experiments in which 
simulator inputs are varied

• Derive implications for regions/time frames 
well represented in the real catalog



Wellington and Wairarapa fault 

interaction (R. Robinson)

• 1855 rupture of Wairarapa fault delayed next 

Wellington fault rupture

Major faults of the Wellington region

Wellington fault

Wairarapa fault



Dependence of EEPAS model precursor 

time with slip rate

• Systematically varying 

slip rates in RSQSim

synthetic catalogues 

indicates an inverse 

linear relationship 

between slip rate and 

precursor time. 

• Implies a long 

precursor time for 

Darfield earthquake.

See SCEC poster #53 by Christophersen, Rhoades & Colella



Concluding remarks

• Value of combining physical and statistical 

modelling of earthquake occurrence

• Physics of earthquake generation and 

statistical modelling of earthquake occurrence 

know no geographical boundaries

• Lessons learned in California will be applicable 

elsewhere

• CISM will benefit New Zealand


