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Abstract 

This SCEC funding provided travel support for the PI to attend the 2013 SCEC 

annual meeting to present on-going work related to broadband ground motion 

simulations of the 2010-2011 Canterbury earthquakes.  This project is a multi-

institutional effort with researchers from New Zealand and the USA (Rob Graves, 

USGS, and Brady Cox, UTexas, Austin), and has benefited greatly from interaction 

with SCEC researchers. 

Technical Report 

To date this project has led to the development of a new 3D seismic velocity 

model of Canterbury, New Zealand.  The model explicitly represents the Canterbury 

sedimentary basin, and other significant geologic horizons, which are expected to 

have important implications on observed ground motions.  The model utilizes 

numerous sources of data, including 3D regional tomography with a variable-depth 

inferred Moho, seismic reflection survey lines, geotechnical boreholes and well logs, 

spectral analysis of surface waves, and CPT logs which provide velocity constraints 

over their respective ranges of application.  The model provides P- and S-wave 

velocity and density (i.e.   ,    and  ) over a grid of input points, and is presently 

being utilized in broadband ground motion simulations of the 2010-2011 Canterbury 

earthquakes.  Comparison of simulated ground motions with those observed in the 

2010-2011 Canterbury earthquakes will help provide a better understanding of the 

salient physical processes which characterized the unique set of strong ground 

motions recorded in this sequence of earthquake events 

Exemplary Figure 

See following page. 

Interlectural merits and broader impacts 

The developed 3D velocity model makes use of numerous high quality datasets, 

and is the first such model developed for the region, and in fact NZ.  This project is 

part of on-going work to simulate ground motions from the 2010-2011 Canterbury 

earthquakes, and addresses the GMSV and EERI SCEC objectives. 

Publications 

In addition to a poster at the 2014 SCEC annual meeting, the project results to 

date have also been published as: 

Lee RL, Bradley BA, Pettinga J, Hughes M, Graves RW. Ongoing development of a 

3D seismic velocity model of Canterbury, New Zealand for broadband ground motion 

simulation, in NZSEE Annual Conference: Auckland, New Zealand. 2014; 8pp.
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Figure 1: Illustration of the various datasets which have been acquired and processed to develop the seismic 

velocity model for Canterbury, New Zealand: (a) near-surface bore/well logs; (b) active and passive surface 

wave analysis; (c) seismic reflection lines; and (d) seismic tomography (3km depth P-wave velocity). 

 

 
 

 


