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The high-resolution terrestrial LiDAR scans of northern Mexico obtained after the April 
2010, Mw7.2 El Mayor-Cucapah earthquake (post-earthquake data), along with aerial 
LiDAR scans of the same area from before the earthquake (pre-earthquake data), make 
possible an accurate examination of the shifts in the region due to the event. We present 
methods for analyzing the various shifts throughout the area. 

IIn this analysis, we make two assumptions: (1) at a local level, excluding the area around 
the fault line, the features have minimal deformation, and (2) any feature was translated 
no more than six meters. We have developed an effective technique, where we iterate 
though all the points of the pre-earthquake data, using for each point a disc with a radius 
of 25 meters centered around each sample point, and dene a feature based on all the 
points in this disc. Since the resolution of the pre-earthquake data is less than that of the 
post-earthquake data, it makes sense to dene the features using pre-earthquake points. 
In the In the post-earthquake data set, we attempt to nd the same feature by searching a 
six-by-six meter square meter grid centered at the same point as the feature from the 
pre-earthquake data set. We search for the position in the grid that results in the  mini-
mum standard deviation of the difference in z-values of the points in that feature. Once a 
match has been determined, we draw a translation vector from the original position of 
the feature in the pre-earthquake data to the translated position of the feature in the 
post-earthquake data. As we draw one vector for each feature, we create a translation 
vector eld that shows the movement caused by the earthquake.

In the example above, we look at the shifts in the  landscape around the Borrego Faultline. In particular,we take two 
sample segments, the rst from North-East of the Borrego Fault, and the second in between the Borrego Fault and 
the Laguna Salada Fault. 

Based on previous knowledge of the landscape, gure (d) was generated, showing the movements of the surface in 
the area. Figures (a) and (c) both show a uniform shift, with the direction of shift correspoinding to the data observed 
in gure (d).
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