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We present a method to model the microtremor horizontal-to-vertical (H/V) spectral ratio (MHVR) in three
dimensions for media with two-dimensional heterogeneity. This approach is based on the diffuse field theory and
implies the use of imaginary part of Green’s functions at the source in such a way that MHVR corresponds to
the square root of the ratio between the imaginary part of the horizontal Green’s function and that of the vertical
one. For full three-dimensional (3D) settings, this calculation may be extremely time consuming. However, for
2D lateral irregularity the use of Fourier transform along the transverse axis produce significant computational
savings using the indirect boundary element method (IBEM) in a 2.5D formulation.

The full-space Green’s functions used within the 2.5D-IBEM to compute the desired Green′s function are
those of a harmonic point force moving along the transverse axis. We validate the method by comparisons with
the analytical solutions of some canonical problems. In fact, we reproduced the solution for MHVSR for a 1D
layered medium.

We use this formulation to model the observations at the Dalías Experimental Field in southern Spain in
which significant lateral irregularity has been detected. Although the observed microtremor spectral ratios are
relatively stable, they show the effect of lateral variations related to the lateral irregularity.
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