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Figure from CTBTO website www.ctbto.org
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Seismic Ray Tracing Through 3D Earth Models



Tomography Data
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Mislocation vs. Number of Observations



CTBTO Location of 2006 and 2009 North Korean Tests

• Origin of 2009 event (red) is 
much more precise than the 
2006 origin (green)

• Blue and yellow ellipses 
show the first and second 
automatic location estimates

– Sel1 = primary stations

– Sel2 = primary + auxiliary

• 2009 bigger event, seen at 
more stations, error ellipse is 
circular due to better station 
coverage

From CTBTO website



Model Covariance Matrix
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Summary

• We have developed a global 3D model of the compressional wave speed 
distribution in the Earth’s crust and mantle.

• We successfully computed the model covariance matrix for our model 
which allows us to calculate path-dependent travel time uncertainty 
estimates.

• The model significantly improves the accuracy and precision and seismic 
event locations.

• We delivered 3D travel time lookup tables for USNDC network to mitigate 
performance issues related to the use of 3D models in operational systems

• System is currently being tested on USNDC pipeline testbed.


