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Updating the central San Andreas fault creep record with alignment array and 
differential lidar measurements at high spatial resolution

, 

Fault parallel velocities are oriented N45W from lidar sub-pixel 
correlation (Rosu et al., 2015) of 0.5 m resolution bare-earth Digital 
Elevation Models (DEMs) from 2004/7 to 2018, and overlain on the 
2018 lidar hillshade. Locations of Alignment Arrays (AAs) from 
Burfurd and Harsh (1980) are pictured on the main map, with 
individual, recently located monuments crossing the fault in the 
zoomed inset maps. Long-term velocities from AAs are plotted in the 
scatter plots with sampled ~11 year lidar velocities at the same 
location. Velocities and fault zone widths are calculated from error 
function �ts and associated standard deviations: v = a+b/2 
erf((x-c)/(w√2)), where v = velocity, b = fault-parallel velocity, x = 
fault-perpendicular distance, c = fault location, w = fault zone width 
(Milliner et al., 2021). 

Fault creep rates and fault zone 
width from 1 km by 5 m swaths 
oriented perpendicular to the fault. 
Rates are derrived from error 
function �ts as described on the 
right. Presented rates and widths 
correspond to the rolling median of 
20 measurements along strike, and 
associated median absolute 
deviations (MAD).
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First order, direct correlation between 
shear zone width and creep rate?
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Example of fault complexity 
along the “simple” central 

San Andreas
(solid linework from DeLong et al., 2010)
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ADVANCES
+Higher resolution (0.5m) measurements of creep rate and location with shear zone width, allowing 

comparison with the geomorphic record and variability of deformation along-fault
+Updated locations of decades-old monuments, providing capability of validating high resolution 

measurements, and extending the geodetic record over half a century
+Potential method to apply for earthquake displacement characterization, enabling high-resolution near-fault 

offset measurements in vegetation and high strain gradients, where other methods fail 
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* (Scott et al., 2020 and Burford and Harsh et al., 1980)

Central San Andreas and Calaveras Fault Creep Rate Comparison with Other Studies
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