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When does strong-motion modelling using 1D models
sufficiently well reproduce 2D-modelling results?
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Information on the 2D or 3D velocity crustal structure is still largely unavailable in
most regions of the world. Even in areas where such information is available, 1D mod-
els are still used in many seismological applications. We perform a series of tests to
evaluate how well different 1D approximations of a 2D structural model reproduce
the ground motion, in particular its peak amplitude. We consider the case of a 2D
section in Friuli (NE Italy) obtained on the basis of available data and approximate

it with 1D models, both by averaging the 2D model along the source-receiver dis-
tance and by taking the local structure under the receiver. Synthetic seismograms are
computed with an upper frequency cut-off of 0.6 Hz using point-sources and the finite-
differences technique. We then compare the waveforms and the 1D and 2D behaviour
of peak ground velocity (PGV) with distance. The analysis of the role played by the
main heterogeneities on the propagating wavefield permit us to conclude that an ac-
ceptable fit to the 2D PGV values for the entire section is possible only if we consider
at least two 1D models. 1D models provide an acceptable fit to the 2D PGV values
only in the following two cases: along the entire model distance range the averaged
models give the best performance and at some points receiver-based 1D models fit the
2D PGV values better than other 1D models.



