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Fig. 1 Framework of the post-earthquake trend

decision system for Global M7 earthquakes
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def get_webinfo( cata_info, page) :

url ="http ;//www. ceic. ac. cn/ajax/search? page

=% s&&start = % s&&end = % s&&jingdul = &&jing
du2 = &&weidul = &&weidu2 = &&heightl = &&heig
ht2 = &&zhenjil = % s&&zhenji2 = % s'% (str( page) ,
cata_info[ “starttime” ], cata_info[ “ endtime” | , cata_
info[ “minmag” ], cata_info[ “maxmag” ])

headers = |’ User — Agent’:’ Mozilla/5. 0 ( Win-

dows NT 10.0; Win64; x64 ) AppleWebKit/537. 36
( KHTML, like Gecko ) Chrome/108.0.0.0 Safari/
537.36 Edg/108. 0. 1462. 54’ |

response = get(url, headers = headers)

encoding = detect ( response. content ) [’ enco-
ding’ ]

html = response. content. decode ( encoding)

if response. status_code = =200,

html =html[1: - 1]

html = loads( html)

return html
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url = "hitp ;//news. ceic. ac. cn/index. html’

web_data = get(url, verify = False)

web_ data. encoding = web _ data. apparent _ enco-
ding

web_data = web_data. text

soup = BeautifulSoup (web_data, "html. parser”)
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Tab. 1  The magnitude of M=7 earthquakes around
the globe in 2023 from CENC and USGS

5 REH# KM M5 (CENC) My, (USGS)
1 2023 -01-08 FLE% BB 7.0 7.0
2 2023-01-10 ENJe grikity 7.6 7.6
3 2023-01-18 Eje BE kit 7.0 7.0
4 2023-02-06 T HH 7.8 7.8
5 2023-02-06 +HIH 7.8 7.5
6 2023-02-23 P SE 7.2 6.9
7 2023-03-16 HEEHEHLE 7.0 7.0
8 2023 -04-03 A7 AT LA IE 7.1 7.0
9 2023-04-14 EJR TS 7.1 7.0
10 2023 -04 -24 Fo§2w Dl 7.2 7.1
11 2023 -05-11 I & 7.5 7.6
12 2023-05-19 V&Y 7.7 7.7
13 2023 -05-20 V&Y 7.2 7.1
14 2023 -06-16 WD 7.2 7.2
15 2023 -07 - 16 EE TR ET MM LIRS EE 7.2 7.2
16 2023 -08 -29 E1Je 12 it 7.1 7.1
17 2023 -11-08 Eikiff 7.1 6.7
18 2023 - 12 - 02 JEfR M 2L B B MWL 7.6 7.6
19 2023 -12-07 FLES BRI 5 7.1 7.1

B L= PRSI LA JS , & 26 Python €
HEARFRI USGS MR R EAFNBTA 6.5 24 L -3
%, SRJ5 5 CENC & BAH N s dEA T DR IE,  DLic
IR A AT A UL RR S BAE USGS B L8 1D, 7
PR IEHLE A T 2009 wl, R a0 GRS R AT 4R 3
AFL b 52 1) R WEAIL A Ak i <

url = "https ;//earthquake. usgs. gov/earthquakes/
feed/vl. 0/detail/’ + earthquake_id + '. geojson’

msg = get( url)

aim_evt = loads( msg. text)
moment_tensor = aim_evt[ “properties” ] [ “ prod-
ucts” ][ “moment — tensor” ] [0 ][ “properties” ]
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Fig. 2 The statistical analysis of the original — time

differences (a) and the location differences (b)

of the earthquakes between CENC and USGS
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Tab.2 M=5.0 earthquake zonations around the globe and their main plates
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BT Sk TR AR R A2, 192 X 3 7
Efih R AE I, (s, 2009)
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Fig. 3 The interface of the post-earthquake trend
decision system of the global M7 earthquake
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Fig. 4 The distribution of historical earthquakes above M4.5 in a large zone (a) and the focal
mechanism of Philippines M.7. 6 earthquake from USGS (b) and CENC (c)
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Tab. 3 The relationships between the 19 M=7 historical earthquakes in the area of 300 km around the epicenter of Philippines
M(7.6 earthquake and M =7 earthquakes epicenters in Chinese Mainland within one year after the earthquake

e 3 R Fof 7 M7 s (] [ g/ K
1 1903 -12 -28 7.8 %% 1904 -08 -30 PUJIiEZ# 7.0 % 246
2 1908 -03 =05 7.3 %% 1908 —08 —20 PFHmEAT #RI 7.0 9% 168
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1918 —02 - 13 J R AR H 7.3 % 6
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& 1918 -04 - 10 FHMIEFIL 7.2 % 62
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14 1972 -12-02 7.24 )
& 1973 -07 - 14 PIRG4S 7.3 % 224
15 1989 -12 -15 7.2 % 1990 -04 -26 FHH#FILAVER 7.0 2 131
16 2001 -01 -01 7.0 % 2001 =11 -14 EAWAT 8.1 4% 317
17 2002 -03 -06 7.1%% 2002 -06 -29 FEHMIER 7.2 % 114
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19 2013-10-15 7.1% 2014 02 — 12 HmTH 7.3 % 120
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Fig. 5 M=T7 historical earthquakes in the area of 300 km around the epicenter of Philippines M.7. 6
earthquake (a) and their corresponding M =7 earthquakes in Chinese Mainland within one year
after the earthquake (b), R —value curves (c¢), and probability curves (d)
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Design and Application of the Analysis and Forecast System
for Global M7 Earthquakes Based on Python

MA Yawei, MENG Lingyuan, ZANG Yang, HAN Yanyan, JIANG Xianghua,

WANG Yue, XIE Mengyu, YANG Zhigao
( China Earthquake Networks Center, Beijing 100045, China)

Abstract

In order to improve the efficiency of post-earthquake emergency response to global earthquakes (M=7.0),
we design a system for post-earthquake trend analysis of global earthquakes (M =7.0) based on Python, to
quickly produce earthquake related materials. For the same earthquake, different seismic institutions usually give
different magnitudes on different scales, and locations are normally different too. To solve this problem, we do the
statistical analysis of the historical earthquakes, then propose a rule to determine whether the earthquakes are the
same one earthquake, that is, whether the difference of the original time is less than 10 seconds and the positio-
ning error is less than 2 degrees (in radians). According to this rule, we use the crawler technique to obtain
earthquake catalogues, focal mechanisms, etc. The system is able to automatically draw the distribution map of the
earthquakes through PyGMT module, and output reports on the post-earthquake analysis and forecast in PowerPoint
format. The practical application shows that this system could produce post-earthquake trend analysis data, inclu-
ding the distribution of global earthquakes with M7 or above, historical earthquakes, geological structures, focal
mechanism solutions, and statistical relationships with strong earthquakes in the Chinese Mainland, the average
running time of the system is within 1 minute which can significantly improve the earthquake emergency response
efficiency of global earthquakes with M7 or above.

Keywords: web crawler; global earthquakes with M =7.0; earthquake emergency response; post-earth-

quake analysis and forecast



