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Improved surface-wave response from ambient noise in

Malargüe, Argentina, using seismic interferometry by

multidimensional deconvolution

Cornelis Weemstra1, Deyan Draganov1 & Elmer Ruigrok2

1Department of Geoscience and Engineering, Delft University of Technology, 2600 GA Delft, The Netherlands
2Department of Earth Sciences, Utrecht University, Budapestlaan 4, 3584 CD Utrecht, The Netherlands.

Generating new seismic responses from existing recordings is generally referred to as seismic inter-
ferometry. Conventially, the new responses are retrieved by simple crosscorrelation of recordings made by
separate receivers. The newly retrieved responses can be used to extract receiver-receiver phase velocities,
which often serve as input parameter for tomographic inverse problems, or which can be linked to tempo-
rally varying parameters such as hydrocarbon production and precipitation. For all applications, however,
the accuracy of the retrieved responses is of great importance. In practice, this accuracy is often degraded
by irregularities in the illumination pattern: correct response retrieval relies on a uniform illumination of
the receivers. Reformulating the theory underlying seismic interferometry by crosscorrelation as a multidi-
mensional deconvolution (MDD) process, allows for correction of these non-uniform illumination patterns
by means of a so-called point-spread function (PSF).

We apply MDD to surface-wave data recorded by the Malargüe seismic array in western Argentina
(Fig. a & b). TN stations (Fig. c) act as virtual sources whose responses are retrieved at the TE sta-
tions. Time windows dominated by surface-wave noise traveling in a favorable (i.e. easward) direction are
selected through a frequency-dependent slowness analysis along the two receiver lines. From the selected
time windows, virtual-source responses are retrieved by computation of ensemble-averaged crosscorrela-
tions. Similarly, ensemble-averaged crosscorrelations between TN stations are computed: the point-spread
function. We use the PSF to deconvolve the effect of illumination irregularities and the source function
from the virual-source responses. The combined effect of time-window selection and MDD results in more
accurate surface-wave responses.
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