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ATHEORY OF THE RELATIONSHIP BETWEEN FREQUENCY DIFFERENTIATION AND
TEMPORAL CHARACTERISTICS OF SEISMIC RECORDS WITHOUT USING STATISTICAL QUANTITY

FiCH &g
Nobuhide NARITA

In this paper, I show a deterministic theory of the relationship between frequency differentiation and temporal characteristics of seismic records. The
relationship is derived by first order approximation of Fourier amplitude of seismic records in frequency domain. By using the relationship, we can uniquely
determine envelopes of band pass filtered seismic waves whose band is narrow enough to apply first order approximation. Specifically, the phase gradient
can determine the center of the envelope, the amplitude gradient can determine the width of the envelope, and the type of the band pass filter can determine

the shape of the envelope.

For the above, my theory can remove ambiguity of conventional explanations using statistical quantity. I think my theory works better than the

conventional explanations for generating simulated earthquake ground motions.
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