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ABSTRACT: Improving the accuracy of magnitude estimation using the maximum amplitude of
P-wave is vitally important for the earliest provision of an Earthquake Early Warning. First,
we re-examined the current magnitude estimation formula that uses P-wave, and found that
magnitude is underestimated when it is large, and overestimated when it is small. We refined
the estimation formula as follows:

0.72x M =log(4) +1.2xlog(R) +5.0x10* x R—5.0x107° x D+ 0.46

Where A is the maximum amplitude of P-wave in 10 micro-meter units, R is the hypocentral
distance in km, and D is the focal depth in km. D is fixed to 100 km when the focal depth is
larger than 100 km.

Second, we improved the processes for magnitude estimation as follows: fixing the focal depth
to 10 km for earthquakes in certain ocean areas, introducing a new criterion for correct P-wave
amplitude selection, and using the median of magnitude values for the averaging of the
magnitude. These approaches reduce influences from poor resolution of hypocenters or
instability due to limited data, making the value more accurate and stable.
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