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the epicenter of main shock; the blue triangle is the seismic

station )
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Fig. 2 The epicenter distribution map of the automatic catalogs (a) and manual catalogs (b)
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The pentastar is the epicenter of main shock; the red dot is the epicenter of the earthquake that successfully matched the manual catalogs with the

automatic catalogs; the blue dot in figure (a) is the earthquake epicenter detected by the automatic catalogue; the green dot in figure (b) is the

epicenter of the manual catalogue that failed to match the automatic catalogue
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the red dotted line is the manual catalogs phase; the blue solid line is the automatic catalogs phase;

the P seismic phase is marked in the BHZ channel; the S seismic phase is marked in the BHN channel
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Application of real-time intelligent seismic processing system
in the 2020’ s M5. 6 earthquake in Shiqu, Sichuan

LIU Yuan'’, YAN Lijun'’, LIAO Shirong” , YANG Jiajia'’ , PANG Yao'’, JIANG Ce ¥, FANG Lihua”
1) Sichuan Earthquake Agency, Chengdu, 610041 ;
2) Fujian Earthquake Agency, Fuzhou, 350003;
3) Guangdong Earthquake Agency, Guangzhou, 510070;
4) Institute of Geophysics, China Earthquake Administration, Beijing, 100081

Objectives: The Real-time Intelligent Seismic Processing ( RISP) system is a new type of seismic real-time
processing system based on deep learning technology, which was trialed on the Sichuan Network in June 2021. The
purpose of this paper is to evaluate the reliability of the system’ s output in the relatively sparse earthquake
monitoring capabilities of western Sichuan, and to explore the feasibility of the system to automatically detect small
earthquakes in this region.

Methods: Taking the 2020’ s M5. 6 earthquake in Shiqu, Sichuan, as an example, the authors use RISP
system to retrospectively analyze the earthquake sequence, and obtains a relatively reliable earthquake sequence
catalog, which is compared with the manual catalogs.

Results; Within 10 days after the main shock, 386 automatic catalogs were automatically processed by the
RISP system. The number of automatic catalogs is 1. 98 times that of manual ones, and the matching rate is
97.43%. Compared with the manual catalogs, the 71.05% of origin time differences are less than 1.0 s, the
96.31% of epicentral differences are less than 10 km, and the 99. 47% of magnitude differences are less than +
0.3. Based on the distribution characteristics of the earthquake sequence detected by RISP and the focal
mechanism solution, the seismogenic fault of this earthquake is considered to be an undiscovered branch fault on
the northeast side of the Wudaoliang—Changsha Gongma fault.

Conclusions; This study shows that the application of the RISP system can improve the seismic detection
capabilities in sparse areas of the seismic network, and it can quickly produce a catalog of earthquake sequences,
which is of great significance for major earthquake emergency response, post-earthquake trend determination, and
seismogenic structure research.

Keywords: automatic processing; deep learning; earthquake detection; Shiqu earthquake
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