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Over the last couple of decades, empirical Green’s functions
(EGFs) have been increasingly used in earthquake source studies,
crustal attenuation studies, strong ground-motion prediction,
finite rupture modeling, and site-response studies. Theoretically,
Green’s functions are the impulse response of the medium, and
EGFs are recordings used to provide this impulse response.
EGFs can be used instead of mathematical calculations to more
accurately represent seismic wave propagation in the geologically
heterogeneous crust. The EGF method is one of the best available
methods because it empirically corrects for unknown path and
site effects, for which a short wavelength resolution is needed.
However, true EGFs contain the source rupture process of the
small earthquakes in the recorded seismograms.

In this project, the aim is to simulate the near-fault strong
motionrecords using the empirical Green’s function method, with
a case study of the Mallard event. The Mallard earthquake with a
magnitude of Ml 5.1 occurred 5 km north of Mallard and 39 km
west of Tehran on December 20, 2017. This earthquake recorded
at Mahdasht (PGA=169 cm/s"2), Amirkabir dam (PGA=129
cm/s*2), Vireh (PGA=63 cm/s"2) and Karaj (PGA=51 cm/
s2) stations. Kappa and H/V ratio have been estimated using
the near-field acceleration data of the study region. Kappa is
estimated as a function of distance K=0.0002R+0.047.

Comparing and matching the simulation results with the
recorded data for acceleration, velocity, displacement, response
spectra, and Fourier spectrum shows the accuracy and efficiency
of the simulation methods.

As an example, in Figure (1) the comparison of the horizontal
component of acceleration, velocity, displacement, response
spectra and Fourier spectrum simulated (red diagram) and
observed (blue diagram) at Masha station for the earthquake of
Azar 29, 1396 with a magnitude of 5.2 is displayed.
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