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This thesis entitled “A study on waveform inversion for construction of S—wave velocity structure of
deep sedimentary layers for earthquake ground motion evaluation” consists of the following seven chapters.

In Chapter 1, I referred to previous studies on ground motions of surface waves, which are the main
components of long—period motions and showed that an evaluation of the motions requires an S—wave velocity
structural model of the deep sedimentary layers of wide—area including a hypocenter and the site. Then,
I indicated the purpose of this study is to construct a new waveform inversion method for estimating a
two—dimensional S-wave velocity structure of deep sedimentary layers. I described details of the method
in Chapter 2 and conducted numerical experiments to validate the method in Chapter 3. In Chapter 4, the
proposed method was applied to observation records along five survey lines in the western Kanto Plain.
Then, I constructed a three—dimensional S-wave velocity structural model by incorporating the five
estimation results into the existing model. In Chapter 5, the effect of the model modification was evaluated
by simulating three—dimensional ground motions from a moderate earthquake and comparing them with
observation records. In Chapter 6, I estimated the deep sedimentary layers in Ojiya City, Niigata prefecture
to clarify the applicability of the method to a small sedimentary basin surrounded by mountains. Chapter
7 summarized the results obtained in this study and discussed future issues

In short, I proposed a new method to estimate a two—dimensional S—wave velocity structure of deep
sedimentary layers based on a waveform inversion using Love waves of seismic observation records and
demonstrated the usefulness of the method for earthquake ground motion evaluations by applying to numerical
experiments and actual observation records




