Surface rupture and slip variation induced by the 2010 El Mayor — Cucapah earthquake, Baja California, quantified using COSI-Corr analysis on pre- and post-earthquake LiDAR acquisitions (EP41A-0596)

D= dr aZUSGS
SLLSTITUTE FOR SPACESTUDIES S. Leprince (Caltech), K. W. Hudnut (U.S.G.S.), S. Akciz (UCI), A. Hinojosa Corona (CICESE), and J. M. Fletcher (CICESE) CICESE science for a changing world

Abstract:

115°40'W 32°32'N 32°30'N
Analysis of pre- and post-earthquake topographic data provides an opportunity to deliver the 3D displacement field of — £ £ - - of ' elevation ch bef d af o b | off Vertical slip (D,) distribution along faults with surface rupture NW of the El Mayor - Cucapah earthquake epicenter.
the ground’s surface. However, direct differencing of a pre- and post-earthquake digital topography model (DEM) gen- iﬁa?ﬂiirtfgg Frzu :\eaer\;zts'(;?ac uar?cghzneeodre and after correction for horizontal offset. Note 3
erally leads to biased estimation of the vertical component of the deformation if the pre- and post-earthquake DEM ex- PRI ! s M~ Paso Superior F.Z.  M## Paso Inferior F.Z.  M»\p BorregoF.Z. My Puerta A.Z Pescadores F.Z.
hibit horizontal mis-registration. We use the COSI-Corr sub-pixel correlation algorithm to estimate the relative horizon- (below) Northern section of the Pescadores Fault elevation change before and aftercorrec-
tal offset between the pre- and post- 2010 El Mayor — Cucapah earthquake LIDAR acquisitions. Compensating for the tion for horizontal offset. '4 2 %
horizontal offset between the two LIDAR acquisitions allows us to estimate unbiased measurements of the vertical ( ©
component of the surface fault rupture. We also show the limitations of the available dataset, such as aircraft jitter arti- 2
facts, which impaired accurate measurements of the horizontal component of the surface deformation. This analysis - 1 *g
shows an unprecedented view of the vertical slip component of the rupture induced by the Mw 7.2 2010 EI Mayor — Cu- <
capah earthquake, sampled at every 5 m, over a length of about 100 km, and with a vertical accuracy of a few centime-
ters. Vertical displacement profiles across the entire fault rupture are shown. With the availability of high precision pre- '115_'8 . il < | 115. 1155 . 11544 mire 0 D,(m)
and post-earthquake data, COSI-Corr has the ability to accurately document the variability of 3D surface slip along longitude () -115.75 -115(6 111545
strike of an earthquake rupture. Such data can be used to investigate the causes of this variability, and improve our un- L
derstanding of its influence on the pattern of ground shaking. | | JU WU ul JLf ] -1
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Sampling bin outlines Horizontally corrected elevation change (Dz-min and Dz-max) distribution along the Pescadores Fault. Vertical displacements are plotted ~ _, |
E‘::::‘;:::nigzaﬁon o against latitude of the center of corresponding sampling bin 150 m wide and 1.5 km long. Epicenter of the mainshock is ~4.5 km to the south- L - We densely mapped the full extent of
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Fault zone. Inset shows uncorrected results. Accommodation zone. Inset shows uncorrected results.
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where h (x) is the derivative of h, at ground location x. In provided in COSI-Corr [Leprince et al, 2007]. The post-earthquake DEM was measured with airborne LIDAR," sub-
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