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WHAT WOULD A M7 EARTHQUAKE LOOK LIKE?
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Abstract: Natural disasters provide important opportuni-
ties to conduct original scientific research. We present the re-
sults of a graduate course at the University of California, Davis
centered on rapid scientific response to the 24 August magni-
tude 6.0 South Napa earthquake. Students from both geosci-
ence and computer visualization formed collaborative teams to
conduct original research, choosing from diverse research topics
including mapping of the surface rupture, both in the field and
remotely, production and analysis of three-dimensional scans of
offset features, topographic point-cloud differencing, identifica-
tion and mapping of pre-historic earthquake scarps, analysis of
geodetic data for pre-earthquake fault loading rate and model-
ing of finite fault offset, aftershock distribution, construction
and 3D visualization of earth structure and seismic velocity
models, shaking intensity from empirical models, and earth-
quake rupture simulation.
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tershock sequences in Matlab using a least squared regression and 2014 South Napa earthquake. Regional stress orientations from Pro- grou.n.d accelerfat|on at2.0 secpnd p.erlod shown. Compute.d using the
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rate of ~1 mm/yr.

Figure X (below): LiDAR subtraction map (2003 - 2014). Posi-
tive values indicate subsidence. The black line shows 2014
rupture mapped from the post-event dataset. The profile

4. Determine the West Napa fault struc- B g’ = <5 = (below) taken across the difference data shows a 20 cm-high
tu Fe at depth R T K T 2, : scarp and westward tilting of east side of fault.

Fault dips 85° in near Napa, 70° near
Yountville, and less (60°?) between St. Helena
and Calistoga.
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5. Model Coulomb stress changes along
the West Napa fault.

The 2014 South Napa earthquake in-
creased shear stress on adjacent strands of
the West Napa fault by up to 5 bars
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6. Explore the potential effects of a M7 Funding:

. Legend

ea rthq ua ke in Na pa Va I Iey. L '.-aﬁ"x | ;‘.w\ Airborne LiDAR height

difference [pre-post] (m)

NSF Award #1135588 (CI-TEAM)

o o o N sk o o & A 3 Yo ‘K oy . gt ‘,“‘ &) 4 J ; - Down : 0.1 \
Strong shaking, with horizontal accelera- B Ty = PFH Pz X e o 2 o e BT " __ — TR o NSF Award #1461595 (RAPID)
° ° ° o o o o R T | e Rupture Mapped at 1:1500 - & ) T / Vi A L ) ' Lat B : h : B :
tions exceeding 1g, predicted for a M7 earth- o ofile A | e L Bl
A = : ssazonf Lt Figure X: Preliminary results for maximum horizontal and vertical acceleration from a simulated magnitude 6.9 earthquake on the West Napa
quake along the WeSt Napa faUlt. TR , > ‘ | fault. Modeled using SW4 (www.geodynamics.org). The 70 km-long rupture is comprised of 292 subfaults with slip distribution provided from a finite
- A . A ' source rupture model of the 1989 Loma Prieta, CA Earthquake ( Emolo and Zollo, 2005). The period of the modeled waveforms is 1 second. The maxi-

1
122°32'0"W 122°31'30"W 122°31'0"W

122°30'30"W

122°30'0"W

mum magnitude of the horizontal acceleration calculated is 5.56 g where as the maximum vertical accelerationis 0.10 g.
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