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This poster presents information on the computational implementation of the Canterbury Velocity 
Model (CantVM) Version 1, constructed for use in physics-based ground motion simulation.   
 
The CantVM utilises a rule-based methodology to prescribe P- and S-wave velocities, and density 
values (Vp, Vs and Rho) to grid-points (defined by latitude, longitude and depth). This approach 
employs 3D surfaces to differentiate between geologic units of different geophysical properties 
depending on their depth, age and lithology. Thus, at each grid-point the geologic surface depths are 
determined, and then rule-based models (developed utilising high-quality geophysical data) are 
applied to compute Vp, Vs and Rho. This process is then repeated for numerous depths to obtain a 
velocity profile at a single lat-lon location or across a large grid to construct the full CantVM. 
 
The computational implementation of the CantVM was initially stand alone and utilized to develop 
the 3D representation of Vp, Vs, and density on a uniformly distributed spatial grid of points.  In 
order to enable better integration the implementation with existing efforts the CantVM is currently 
being incorporated into the UCVM framework, a collection of software tools designed to provide a 
standard interface for multiple 3D seismic velocity models.  Interfacing with UCVM will enable the 
CantVM to be utilized by researchers to generate velocity models on structured and unstructured 
meshes (for FD, FE, and SE simulation methods) and utilize standardized approaches for visualization 
and interrogation. 
 
Finally, while a focus of efforts to date has been on 3D velocity modelling and ground motion 
simulation of the Canterbury region (in the context of the 2010-2011 Canterbury earthquakes), we 
have recently extended the regional domain of this model to include the entire South Island.  
Presently, only the Canterbury basin is represented in high resolution in the near surface, with the 
remainder of the South Island velocity model characterized by travel time tomography-based 
velocities, with additional high resolution models for other regional basins currently under 
development for insertion in future versions of the model.   In its present form, the model is 
principally being utilized for studying the wave propagation from major faults in the Southern Alps 
into the Canterbury Basin. 
 


