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Detection of micro-earthquakes by automatic hypocenter determination
combined with machine learning
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Fig.1 ~ Number of phase picks and percentage of the number of automatically determined hypocenters coinciding with the
JMA unified catalog when the CNN denoiser threshold is changed. (a) 00:00-12:00, March 1, 2011; (b) 12:00-24:00,
March 11, 2011. The criterion for matching is the number of automatically determined epicenters within 5 seconds of
the origin time and within 50 km of the epicentral distance compared with the JMA unified catalog.
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Fig.2  Comparison of automatically determined hypocenters, March 1 - March 31, 2011, M all, including false detections. (a)

conventional method (Tamaribuchi and Nakagawa, 2020), (b) distribution after CNN denoiser.
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Table 1 Comparison of automatic quality control results before and after the CNN denoiser.

A B C D

CNN 7/ 4 HEARI| 104253 7545 6848 3707
CNN T/ A HEA%| 100265 5882 5055 802
= -3988 -1663 -1793 -2905
BE (%) 3.8 -22.0 -26.2 -78.4
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Fig.3  (a) Epicentral distribution of the merged catalog, March 1, 2011-February 29, 2012, depth 0-50 km, M all. (b)
Frequency magnitude distribution for each region in (a). Red indicates the JMA unified catalog, black indicates the
merged catalog.
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Fig.4  Enlarged epicentral distribution in northern Akita Prefecture (area 6 in Fig. 3), March 1-April 30, 2011, depth 0-30 km,
M all. (a) The JMA unified catalog (K flag), (b) the merged catalog (K flag and QC label A) redetermined by the DD
method.
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