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Is noise really isotropic?

The seismic noise wavefield is not diffuse
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thelatter for azimuthal isotropyandspatial homogeneity. Thisprocedureisthenappliedtotheseismic
noiserecordedat 65sitescoveringawidevariety of environmental andsubsoil conditions. Consider-
ingtheinstantaneousoscillationvectormeasuredatsingletriaxial stations, thehypothesisof azimuthal
isotropy is rejected in all cases with high confidence, which makes the spatial homogeneity test
unnecessary and leads directly to conclude that theseismic noisewavefield is not diffuse. However,
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Anisotropic noise
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ZZ Artifacts
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Correlation of Rayleigh waves

φij(|x− x
′ |, ω) =

 φzz φzr 0
φrz φrr 0
0 0 φtt


Haney et al., in review G.J.I. (2012)



ZZ vs. ZR Artifacts
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Rayleigh waves
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Multicomponent correlations
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Ambient noise example

van Wijk et al., GRL (2011)
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Ambient noise example

van Wijk et al., GRL (2011)

Gc(x, x′, t) ≈ Gzz(x, x′, t)

Gc(x, x′, t) = H
[
Gzr (x, x′, t)− Grz(x, x′, t)

]



Gzz



Gzz vs. Gc



Dispersion comparison
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Conclusion

φzr and φrz are less sensitive to anisotropic Rayleigh wave noise

Gc has higher 2R larger SNR compared Gzz

Future Directions

How does this influence the convergence rate of G?

Can we use smaller inter-station distances in ANT?

Do φzr and φrz offer independent phase-velocity dispersion estimates,
complimentary to φzz and φrr?



2 station phase-velocity dispersion
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Batholiths comparison
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