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➔ Passive Seismic Interferometry:

▪ Cross-correlation of signals from two receivers in a diffuse wavefield = Green functions of two stations

➔Main assumption underlying PSI:

➔Uncorrelated sources
➔ Equitation of the energy
➔Uniform noise source distribution

➔ In the real world condition:
➔ Velocity is not uniform
➔ Sources are not isotropically distributed 
➔Modal energy is not equipartitioned



Motivation : Reducing effects of noise source distribution on ambient noise correlations

➔ Ambient seismic noise cross-correlations are now being used to detect temporal variations of seismic velocity

➔ Temporal variations in the properties of noise sources can cause apparent velocity changes

➔ Seasonal variation of spatial distribution and frequency content 

Investigation of the effects of noise sources in cross-correlation signals



Data: Large N-array in the Vienna basin 

➔ Extremely closely spaced (4907 stations)

➔ 10Hz geophones

➔ 80 TB of data

➔ On top of „Matzen“ oil & gas field

➔ Effects of different type of sources on Noise correlation 
function



Method: Beamforming

➔Differential travel times of the plane 
wave 

➔ Specific slowness and back azimuth

➔ All signals with the matching back azimuth and slowness will 
sum constructively

➔ First step: we are locating the different type of the noise sources in area 

Rost &Thomas (2002)

Rost &Thomas (2002)
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Conclusion and further wok:

▪ Better understanding of spatiotemporal noise source

properties is critical for more accurate and reliable

passive monitoring.

▪ How we can compensate for the effect of such coherent

noise sources in our ambient seismic noise field?

▪ Understanding of noise generation mechanisms

▪ Correct adverse effects (stretching method)
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