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Summary:

This paper describes a seismic attenuation model to estimate peak ground acceleration in the Kyushu district using a deep neural
network. We used over 15,000 training data available from public K-NET and KiK-net database, involving the 2016 Kumamoto
Earthquake in Japan. Selected input parameters fed to a neural network are JMA (Japan Meteorological Agency)-based
magnitude of earthquakes, focal depth, focal distance, and Vs30 as soil profile (mean shear velocity over the top 30 m of soil).
Without a priori knowledge from historical findings, a deep neural network is constructed, except that the network features three
parallel sub networks with fully connections respectively. These output values are added to estimate peak ground acceleration
(PGA). An algorithm of weighted neural network training is employed for the training data, which are unbalanced on account of
Gutenberg-Richter law. The trained neural network estimates PGA for a wide variety of both the magnitude and focal distance.

The estimated PGA was in good accordance with a typical attenuation model based on a combination of equations.
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