El Mayor — Cucapah Earthquake
UAVSAR and a Glimpse of the Future
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Baja California, Mexico

Ken Hudnut, USGS & John Fletcher, CICESE UAVSAR Workshop
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Borrego Mapping Team - Field Work — April, August, and September 2010
John Fletcher, Orlando Teran, Ramon Mendoza Borunda, Roman Manjarrez Juarez, Geoff Faneros, Tom Rockwell, Ron
Spelz, Joann Stock, Kate Scharer, Sinan Akciz, Javier Gonzalez, Janet Harvey, John Galetzka, Amy Galetzka, Vanessa
Andrews, Alison Piasecki, Erika Swanson, Steve Skinner, Eulalia Masana, Dave Lynch, Jim McCrory, Maria, Wally
and Ken Hudnut
CICESE, Caltech, SDSU, App State, UCI, USGS

Six 4 x 4’s plus a quad ATV; 6 days with helicopter support (USGS)
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Mw 7.2 Sierra El Mayor Earthquake

(Northern Baja California Earthquake)

A major earthquake has been felt throughout Southern California, Arizona, Nevada, and Baja
California Norte, Mexico. The Mw7.2 event occurred at 3:40PM PDT, 22:40 UTC, on Sunday,

April 4th, 2010. The epicenter was located 30 miles (48 km) SSE of Calexico, CA. The closest
town is 11 miles (17.7 km) WSW from the epicenter, located at Guadalupe Victoria, Baja
California Norte, Mexico. The fault rupture appears to extend 75 km northwest, from the

epicenter in Baja California through the US-Mexico border.

CISN'SOSN Executive Summary (Ken Hudnut, Egill Hauksson, Doug Given, Anthony Guarine, Sae Hough, Kate Hutton, Lucy Jones, Karen
Felzer, Bob Dollar)

Version 11 - Posted at 10:23 AM PDT April 14, 2010
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http://earthquake.usgs.gov/earthquakes/
eginthenews/2010/ci14607652/

PAGER - M 7.2 - 30.8 mi SSE of Calexico, CA

Alert Version: 8
Sunday, April 4th, 2010 at 22:40:42 UTC

s Mexicali at MMI VII
Croated: 3 days, 10 hours after earthquake ~600’OOO people

N resides in structures that are a mix of vuinerable and ¢
his one struck Impenad Valiay, CalMormsa on October 15, 1979 (UTC), weh
ansity IX and 291,000 at intensity V

Kes n this area have caused landslides ana iquefactl

Exposure Summary Full City Exposure List  Downloads 116.25°W ", "\315.50\'\/ 114.75°W

Estimated Population Exposed to Earthquake Shaking L

Est. Nogltad Morcalli imenily Est. Popdation Exposure  Percoiv

courtesy of P. Earle, USGS NEIC




SCSN/CISN Recorded Seismicity (red) April 4= 12, 2010
Relocated with 3D Model and HypoDD
2009 Seismicity in Black; and 30-31 Dec. 2009 in Green

Foreshocks since 20th of March in blue
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courtesy of
E. Hauksson,
Caltech .
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Blue star ~COCESE epicenter for mainshock

Version 6 Yellow star —~ SCSN relocated mainshock epicenter
Only clustered events are shown
Faults in Baja provided by J, Stock, Caltech

Mainshock moment tensor -- only double couple shown




Surface ruptures on Borrego fault




Hwy MEX 2D fault
Crossing
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aerial photos now at ~1 cm GSD

ftp://pipeline.gps.caltech.edu/pub/users/hudnut/aerialsurveys

Yuha fault using D90 w/ GP-1 at ~50 m-AGL; 105v‘n.m, full auto, ~1 fps\ i

» guiding air recon and photo flights with latest satellite & airborne imagery
» precise location of rupture features leads to very efficient air photo flights
» map directly from georeferenced photos; GPS coord’s in EXIF headers

> locate best quality offset features to go measure in the field, saving field time



Courtesy of Sinan Akciz, UCI
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100 m

Courtesy of Sinan Akciz, UCI
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UAVSAR and a Glimpse of the Future

* For major surface-rupturing earthquakes in
the future, UAVSAR will likely be one of the
most important sources of imagery for
identifying faults that ruptured.

* Rapid deployment is possible and would be
desirable, but also could be delayed by real-
world factors such as post-disaster air space
restrictions & availability.



