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Retrograde elliptical particle
motion in the great circle plane
(radial-vertical plane), due to 
free surface.

Particle motion is perpendicular
to great-circle plane (transverse).
Love waves due to a wave guide
effect from a low velocity layer
(i.e., crust)



Andaman-Sumatra Earthwuake, Dec 26, 2004
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Two-station measurements:

• Select two stations which lie on
a common great-circle path from
a teleseismic earthquake.

• Analyze seismograms together.
Earthquake source function and
effect of common path cancel out.

• Resulting dispersion relation is a
measure of the average structure
between the stations.

• This method is applied on
regional scales in a tomographic
inversion



Teleseismic surface wave tomography in the western U.S. using
the Transportable Array component of USArray
Yingjie Yang,Michael H. Ritzwoller
GEOPHYSICAL RESEARCH LETTERS, VOL. 35, L04308, doi:10.1029/2007GL032278, 2008

Surface wave tomography of the western United States from
ambient seismic noise: Rayleigh wave group velocity maps
M. P. Moschetti, M. H. Ritzwoller, N. M. Shapiro
Geochem. Geophys. Geosyst., 8, Q08010,Volume 8, No. 8, August 2007
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1. Teleseismic surface wave tomography in the western U.S. using
    the Transportable Array component of USArray
     Yingjie Yang,Michael H. Ritzwoller, GRL, 2008

Data: fundamental mode Rayleigh waves
           @ T = 25, 33, 50, 66, 100 sec

Station network Earthquakes



2. Surface wave tomography of the western United States from ambient seismic 
    noise: Rayleigh wave group velocity maps
     M. P. Moschetti, M. H. Ritzwoller, N. M. Shapiro, G^3, 2007

Data/method: ambient noise surface wave tomography. Computation of Green’s 
functions from cross-correlating noise records between every station-pair, 5-50 s 
period, dispersion of Rayleigh waves, group velocity @ 8, 16, 24, 30, 40 s periods

Data are stripped of EQs, despiked, demeaned, inst-deconvolved, etc., then long ‘
time periods are used in cross-correlations, then stacked, group/phase velocity
Measured.

Benson et al (2007)
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Shapiro & Campillo (GRL 2004)
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KEY POINTS
“noise” from a variety of sources produces diffuse traveling waves, which can be
used to measure Rayleigh wave velocities, and hence Earth structure.

Care must be taken in some of the data processing steps (see Benson et al. 07)

ANT does not depend on earthquakes, and hence is not limited to EQstation
geometries, and thus can provide very important information for modeling
crustal and uppermost mantle structure.

Coupled with traditional surface wave studies,  Earth’s crust and uppermost
mantle can be modeled with much greater resolution.


