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A quantitative analysis of daily change of detection capability of earthquakes
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Now completeness of an earthquake catalogue is one of the key issues in earthquake forecasting. Conventionally the cor
pleteness magnitudé/c), the minimum magnitude of complete recording, is estimated for an earthquake catalogue ranging
over several weeks, months or years [e.g., Wiemer and Wyss, 2000]. It is well known, however, that the detection capability o
earthquakes is lower in daytime than in nighttime because of human activity [e.g., Rydelek and Sacks, 1989; Ishikawa, 2008]; a
estimatedVic for a catalogue ranging over more than one day would be smallerieain daytime. A quantitative analysis of
daily fluctuation of detection capability is important to discuss the completeness of an earthquake catalogue.

In this study, we use a statistical model representing an observed magnitude-frequency distribution of earthquakes [e.g., Rin
dal, 1975; Ogata and Katsura 1993]. The distribution is assumed to be the product of the Gutenberg-Richter law and a detectic
rate functiong(M). Following previous studies, the cumulative distribution of the normal function is usgtVés Using this
model, instead oMc, Mu, the magnitude where the detection rate of earthquake is 50 per cent can be estimated. Data usec
in this study is taken from the JMA catalogue for 100 days since 1 January 2008. The earthquake sequence is divided int
one-day increments, and the divided sequences are stacked. Then, a Bayesian approach with a piecewise linear approximat
[lwata, 2008] is applied to this stacked data to estimate the daily modulatibtuofin a case when the daily changeMf is
not allowed,Mu is estimated at 0.4Mu is fluctuated between 0.34 around midnight and 0.59 around 2pm if daily change is
allowed.
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