
with the observed seismograms for the recording stations
sites of MZQ, GYA, and TIY.

Comparison of Regional 3D Synthetic Velocities Wave-Field
Results with Mercalli Modified Intensities Observed on and
near the Rupture Zone.With respect to the comparison of
the regional3D synthetic maximum velocities wave-field
results with the Mercalli modified intensities (MMI ) observed
mainly on and in the vicinity of the rupture zone of the 2008
Wenchuan event, the comparison of the maximum synthetic
velocity patterns in the Y direction with theMMI isoseist
of the 2008 Wenchuan earthquake (reported in fig. 3.1 in
Yuan and Sun, 2008) is presented in Figure18. Notice, in

this figure, that the maximum synthetic velocities globally
correspond with the zones where the reported intensities
were X and XI, as for example in Beichuan; the same obser-
vation applies to the minimum synthetic velocities with the
zone of intensities VI, such as in Chengdu; however, there is
a discrepancy for the epicentral region, where a regionalMMI
of XI was observed versus anMMI of IX associated with the
maximum synthetic velocity. (See the right side of the figure
for the relationship between the ground velocity andMMI .)
Nevertheless, from these results, we think that the compar-
isons of the regional3D synthetic maximum velocities wave-
field results with theMMI (observed mainly on and in the
vicinity of the rupture zone) of the 2008 Wenchuan event
are as whole reasonable, if we take into account what we
already mentioned with respect to the comparisons of the
synthetic with the observed seismograms for the recording
station site ofMZQ.

Conclusions

A recently optimized3D seismic wave propagation par-
allel finite-difference code was used to obtain low-frequency
(� 0:3 Hz) 3D synthetic seismograms for the 12 May 2008
Mw 7.9 Wenchuan earthquake. The synthetics were obtained
on the surface projection of a volume of2400× 1600×
300 km3; the volume included the40× 315 km2 kinematic
description of the earthquake rupture. The spatial and tem-
poral modeling discretizations were 1-km and 0.03 s, respec-
tively. The comparison between the observed and synthetic

Figure 16. Displacement synthetics of the 12 May 2008
WenchuanMw 7.9 earthquake obtained for Beichuan (see Fig.17).

Figure 17. Maximum ground displacements near Chengdu and Beichuan using DinSAR ground deformation imagery (A,Stramondo
et al., 2008; B, Geet al., 2008) for the 12 May 2008Mw 7.9 Wenchuan earthquake. The color version of this figure is available only in the
electronic edition.
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seismograms for several station sites of the Seismological
and Accelerographic Networks of China (MZQ, GYA,
and TIY) located at about 90, 500, and 1200 km from the
epicenter of the Wenchuan event, respectively, is acceptable.
The comparisons of the maximum permanent synthetic dis-
placements with DinSAR ground deformation imagery, as
well as of maximum velocity synthetic patterns with Mercalli
modified intensity isoseists of the 2008 Wenchuan earth-
quake are also acceptable. From the3D visualizations of the
propagation of the modeled earthquake obtained in this
work, the largest amplitudes in the X (rupture direction),
Y (perpendicular to X), and Z velocity wave fields occurred
in the rupture direction of the Wenchuan earthquake. These
results partially explain the extensive damage observed on
the infrastructure and towns located on top and in the neigh-
borhood of the Wenchuan earthquake rupture zone.

Data and Resources

The supercomputers KanBalam (Universidad Nacional
Autónoma de México, Mexico) and HECToR (UK National
Supercomputing Service) were used to run the code. The
seismograms used in this study were provided by the Seis-
mological Network of China and the accelerogram from sta-
tion MZQ by the China Digital Strong Motion Network, and
they cannot be released to the public. The kinematic slip dis-
tribution, the strike, dip, and rake of the 2008 Wenchuan
earthquake were obtained from the U.S. Geological Survey
Preliminary Result of the May 12, 2008,Mw 7.9 Eastern

Sichuan, China, Earthquake, Finite Fault Model using
http://earthquake.usgs.gov/earthquakes/eqinthenews/2008/
us2008ryan/(last accessed May 2008).
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