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Analysis on the Data Results of the Sichuan Earthquake
Early Warning System

WEI Yaling, ZHOU Wenying, CAI Yichuan, WU Peng, LUO Song, PENG Tao

(Sichuan Earthquake Agency, Sichuan Chengdu 610041 ,China)

Abstract : A total of 29 earthquake events with M =4. 0 were occurred in Sichuan and its adjacent areas from Janu-
ary 1, 2019 to February 3, 2020. The Sichuan earthquake early warning system provided ultra-fast positioning re-
sults for the events. Triggering rate of the event is 100% without any mistake for M =4. 0 earthquakes. Based on
the aforementioned results, a total of 574 continuous location results were processed by JEEW super-fast module of
Sichuan earthquake early warning system, with an average of about 20 continuous location results for each earth-
quake event. Comparing and analyzing the results of continuous seismic location and early warning terminal recep-
tion with the results of the Sichuan earthquake catalog, we obtain several conclusions as follows: (1) The JEEW ul-
tra-fast module has a better constraint on timing of earthquakes, which can be transmitted directly to the earthquake
early warning terminal. (2) 82. 8% of M=4. 0 earthquakes epicenter location are better, whereas the other 17. 2%
of M=4.0 earthquakes epicenter location show some deviation. (3 ) The magnitudes for M =4. 0 earthquakes are
underestimated due to automatic location by the ultra-fast module, which requires a reasonable correction coefficient
in magnitude calculation formula. (4) The early warning time of 29 M =4. 0 earthquakes is mainly concentrated in 5
~15 s. We can narrow time ranges for earthquake warning after subsequent increase in project stations density.
(5) A great difference between the intensity map of quick report and the intensity map of field investigation invites
us to draw the instrumental intensity map by combining the empirical model and the measured value.

Keywords : earthquake early warning;strong vibration instrument ; warning speed ; earthquake intensity
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Analysis on Seismic Damage Characteristics of the 6.0 Earthquake
in Luxian County, Sichuan Province, on September 16, 2021

YANG Luyao, DAI Youlin, MAO Li, LIU Yang, LIANG Yuanling

(Sichuan Earthquake Agency, Sichuan Chengdu 610041, China)

Abstract: At 04 :33 on September 16, 2021, an earthquake with a magnitude 6.0 and a focal depth of 10 km was
occurred in Luxian County, Luzhou City, Sichuan Province. The earthquake caused 3 deaths and 159 injuries. The
field investigation groups used methods such as sampling surveys, individual surveys, and direct verifications to an-
alyze characteristics of damaged houses and other buildings in the epicenter area. We obtained distributions of the
earthquake intensity and the damaged buildings, and summarized the characteristics of the damage buildings.
Based on the aforementioned results, we present suggestions for earthquake prevention and disaster mitigation work
in the earthquake area from the aspects of seismic protection of buildings, earthquake science publicity, emergency
support, and earthquake risk prevention awareness, which can be helpful for reconstruction in the earthquake area

and the improvement in seismic mitigation capabilities.

Keywords : Luxian Earthquake; characteristics of earthquake damage; distribution of earthquake intensity
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Analysis on the Output Results of the Sichuan Automatic Seismic
Catalogue System

YAN Lijun, PANG Yao, TANG Lin

( Sichuan Earthquake Agency, Sichuan Chengdu 610041, China)

Abstract; From January 2019 to December 2020, 144 844 earthquakes were analyzed by the Sichuan automatic
seismic catalogue system. In this paper, we compared the output of the automatic system with the catalogue results
that were analyzed by human-computer interactions in Sichuan seismological network. The results show that the
matching rate between the two systems is only 32. 15% , whereas the recognition rate of M, =3. 0 earthquakes pro-
cessed by the automatic system is 79. 18% . Among the matched seismic events, 80. 57% of the earthquakes show
epicenter locations error within 5 km. Moreover, the differences of the earthquake initiating time in less than 3 sec-
onds are up to 99.04% , whereas 89.08% of the earthquake magnitude differences are less than 0. 3. The automat-
ic recognition rate of the all phases is 85. 62% . The recognition rate of Pg and Sg is higher than 84% . The recog-
nition rate of the first motion direction is very low, only events with the obvious characteristics in P-waves can be
recognized. More Pn and Sn seismic phases are misidentified, and the My seismic phase can not be recognized au-

tomatically.

Keywords : automatic seismic catalogue system; catalogue list of human — computer interactions
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Refined Design and Implementation of the Thematic Map of
Earthquake Emergency in Sichuan based on QGIS

XU Juan, ZHANG Yi, ZHOU Qi, ZHOU Yan, HE Yafeng, CHEN Weifeng

(Sichuan Earthquake Agency, Sichuan Chengdu 610200, China)

Abstract ; The thematic map can provide the basic situation and disaster information in the disaster area in a timely
and effective manner, and plays an important role in command decision of the earthquake emergency. Firstly, we
analyzed the needs of the service object. Secondly, we divided output regions of the thematic map. Thirdly, we re-
fined output rules of thematic map. Lastly, we developed QGIS automatic mapping program to rapidly output earth-
quake emergency thematic map drawings at local areas. So the precision of thematic map in our province will serve

to promote the capacity of timeliness and precision service in earthquake emergency mapping.

Keywords : earthquake emergency; thematic map; refinement; QGIS
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Bibliometric Analysis of Articles Published in Earthquake Research
in Sichuan from 2011 to 2020

ZHOU Wenying, WEI Yaling

(Sichuan Earthquake Agency, Sichuan Chengdu 610041 ,China)

Abstract ; This paper used CNKI data to make bibliometric analysis on the papers published in Earthquake Research
in Sichuan from 2011 to 2020. The analyzed contents are subject structure, funding papers, authors, institutions
and keywords, which are illustrated in graphs and tables. Conclusions and suggestions are listed as: the papers
published in the journal were mainly focused on geophysics, which is consistent with the scope of the journal. The
authors covered a wide range, whereas the core authors mainly have junior and intermediate titles. We suggest that
it is better to attract more excellent manuscripts in future when maintaining submissions of the existing authors. The

editorial office can expand the source of manuscripts by expanding publicity and paper-invited contributions.

Keywords : visualized analysis; Earthquake Research in Sichuan; VOSviewer; bibliometric analysis
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i (2) GNSS a3 B8 e AR XS T J5UA S0 T 0 B8 s 0K 2 58 ooy , 5ol BE AR vl 5 7 B AR PR 1 T4
AP B0 M 8030 e 2l B /DN S B AR 2R BT o (3) ARSI R I AR 45 GNSS MR 7% i I R4S 15 v
M AR A IZ BIPARAS , 0T 38 S 60 155 B vkt B0, BE AT A0 3t 3B G T i T S A R A A U 7 4 K
(4) T T FH L BRSPS T M S 2% F RO AR E , 1l 2% 52 IUBORR Y, © 28t B R o 8l , 7656 e
FRASPE N FROCR A SR v s 9 al REVEBOR , T X HASTE BEAT PSR A S HEIN . (5) T &3 A IR, M1 5K
DRAB AL W 7 i I B A AR A R BETE MU 1 4%, ELR 5 BEAT B A T S8 B O F AR A, i A
REAR Gl - 3t 2 M 00 E AR 03I, I3 X AR () TP AR T AR B0 R i o A L B B A S R B M AR L Al
F MERRRY AT . X2 e SN T R AR A IR, (6) i RIS AL RS T A SR GNSS il 19
DAL IEAR BN 2 BN , 25 5 M AR AT — 2D W B B R RO RS E , S Ml B AT BV BOR A BB 7 vk A



<42 - oo s GE 2022 4E55 1 )

FB, FAHE B
25 3L

T PH B, S EAR. 2016. T 3 A S IR 0 T SR e 64 T RN B A [ ) ] AU BBz B2l , (2) 98 — 104,
JrIFE. 2018, AR ST E WA BUR A SRR FE LT ] PUARBE IR, (4) (112 - 114.

HIRZE. 2018, 3BT W M BOARBUR 5 A R F e [0 ]. BHEEBEN, (3) 152 - 53.

XYL, 27K . 2013, PRI S I B FE IR B A R [ ] 2z, (5) :228 -231.

Study on Monitoring and Early Warning Technology of Surface and
Underground Deformation of a Typical Landslide in a Complex
Environment in Guangdong Province

Taking the Taipingcun Landslide as an Example

LI Xiujuan,ZHOU Zhihua

( Guangdong Institute for Geo — Environment Monitoring, Guangdong Guangzhou 510510, China)

Abstract; In this paper, we upgraded the original GNSS deformation monitoring terminal, developed a multi-satel-
lite multi-frequency GNSS high-precision deformation monitoring terminal, and studied the GNSS local solution
technology. Combined with the multi-mode communication fusion technologies such as 4G full Netcom, short-dis-
tance communication technology and Beidou short message, we solved the problems such as the unstable solution of
the field monitoring terminal, and the incomplete server data caused by the failure of transmitting the Beidou GNSS
original data to the server for solution. The array displacement meter was applied to monitor deep deformation of the
Taipingcun landslide and its geological hazards. The results show that the GNSS surface displacement monitoring
has higher accuracy than the original laser surface displacement monitoring, and the data can be more stable and
reliable. The monitoring data show weakly fluctuated due to the interference of external complex environment,
which is better adapted to a complex environment. We suggest that the data can accurately prent the motion status
of the landslide and present early warning at dangerous situations in time. The monitoring data show that the trailing
edge of the landslide is relatively stable at present. However, its leading edge is greatly deformed characterized by

local sliding, which indicates that the landslide might be likely to occur again under heavy rainfall.

Keywords : Guangdong province ; complex environment ; landslide deformation; monitoring and early warning ; Beid-

ou GNSS
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Preliminary Analysis on the Role of Financial Assistant in Budget
Management for Earthquake Scientific Research Project

HUANG Xueying, LIU Jiang, ZHANG Xian, YANG Li,
LI Ke,HUANG Zhiyong, ZHAO Hang

(Sichuan Earthquake Agency, Sichuan Chengdu 610041, China)

Abstract ; This paper focuses on the problems related to financial budgeting, funding implementation and manage-
ment for earthquake researchers. We work hard to decrease burden, speed up innovation, and improve enthusiasm
for researchers. We discuss how to enhance relationship for application and implementation between earthquake
funding and financial department for scientific research financial assistant. We use a typical example to illustrate
how scientific research financial assistant play a key role in the integration of business and finance. Moreover, we
need earnestly perform the responsibility of financial budget management, effectively promote the financial execution
and improve the scientific, standardized and effective implementation through the whole scientific research project

process.

Keywords : earthquake research project; scientific research financial assistant; project budget; funding implementa-
tion

RO N A A A AUV OV AU

(L#EF 6 W)

Zoback M L. 1992. First-and second-order patterns of stress in the lithosphere: the world stress map project [ J]. Journal of Geophysi-
cal Research, 97(b8) 11703 - 11728.

Nucleation Mechanisms of the Milin M6.9 Earthquake

GAO Jinrui', WANG Xiaoshan, YIXI Lamu', WANG Xingzhou®

(1. Earthquake Agency of Tibet Autonomous Region, Tibet Lhasa 580000 ;
2. Hebei Earthquake Agency, Hebei Shijiazhuang 050021 ;3. Anhui Earthquake Agency, Anhui Hefei 230000)

Abstract : In this paper, we used the 2017 Millin M6.9 earthquake and its aftershock sequence recorded by the Ti-
bet network to study nucleation mechanisms of the earthquake. Processed by the double-difference positioning meth-
od, the aftershocks are shown along the north-west and south-east sides of the main earthquake, whereas the focal
depth is mainly concentrated at the range of 2 ~ 12 km. Moreover, the aftershock distribution at the short axis shows
that the seismogenic fault dips 45°. For the aftershocks above M, 3.5, we used the seiscap software to inverse wave-
form for studying nucleation mechanism. The results show that the main types of dislocation for the Millin earth-
quake sequence are thrust and strike-slip deformation, which is consistent with the tectonic background of the re-
gion. The inversion results of stress fields show that the direction of main compressive stress axis (S, axis) is NNE-
NS, whereas the direction of main tensile stress axis (S, axis) is SEE-SE, which indicates the seismogenic fault is
a thrust fault with a strike — slip component. Based on the distribution of aftershock sequence and focal mechanism
of the earthquake, we suggest that the seismogenic fault shows a consistent structure with the Palong-Pangxin fault,

which indicates that the fault is associated with the earthquake.

Keywords ; double-difference positioning; focal mechanism; stress field inversion; seismogenic-structure; Milin

6.9 earthquake
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VU118 M5 A e H o (M, =3.0)

(2021.10 ~2021.12)

e KR % AL i =% WE | | & |8 %
o | mar | g [ g | we oM [ My [ Mg [y | E | B pgp |
1 20211001 143748.3 2652 10255 PUi|&4& 51 3.3 12 2 20 51
2 20211001 214005.6 2828 10450  pyji[K5 51 3.6 6 1 35 51
3 20211002 064838.9 2915 10357  pujilfEly 51 3.5 10 1 21 51
4 20211002 212149.7 2939 10441  PUjijghie 51 3.5 3 1 55 51
5 20211005 075805.2 2658 10238  pyjil5gs 51 3.3 9 1 21 51
6 20211005 212428.4 2917 10530  pyji[ysiE 51 3.5 9 1 31 51
7 20211006 132336.7 2938 10442  pyjilgiE 51 3.5 5 1 53 51
8 20211018 083700.4 2916 10358  pyjiligly 51 4.4 12 1 69 51
9 20211018 084113.9 2917 10358  PUjil4El 51 3.6 17 1 30 51
10 20211018 102056.7 2917 10358  pujij4ly 51 3.7 13 1 24 51
11 20211023 181725.8 2818 10339  puJi|FEy: 51 3.2 12 1 34 51
12 20211110 163951.6 2938 10442  PUJl|gi 51 4.0 4 1 63 51
13 20211112 171822.4 3021 10230  pUjijE% 51 3.0 23 1 33 51
14 20211114 130331.5 3308 9736  PUJilH%E 51 3.3 13 2 7 51
15 20211117 153910.4 2812 10457  pu)i|2%sc 51 3.5 3 2 22 51
16 20211117 233621.2 2810 10445  pujijgtE 51 4.6 10 2 64 51
17 20211117 234258.3 2811 10444  pujijgtE. 51 3.4 6 3 32 51
18 20211120 045612.3 2809 10446  pujijgtH 51 3.6 2 2 51
19 20211120 194850.8 3010 10158  PuJijfE=E 51 3.6 10 1 34 51
20 20211121 074053.7 3100 10317  puiyc)il 51 3.3 19 1 37 51
21 20211121 185100.9 2827 10447  pujil&5 51 4.6 11 1 57 51
22 20211123 031339.5 2813 10457  puji|3% 51 3.4 8 2 25 51
23 20211123 213607.4 3142 10420  pujilZH 51 3.0 4 1 29 51
24 20211124 012942.2 2809 10445  pujijgtE. 51 3.5 8 2 35 51
25 20211126 232400.6 2939 10442  pO)ijgha S1 3.7 4 1 62 51
26 20211201 053933.5 2820 10458  PUJil&F 51 4.5 12 2 53 51
27 20211204 233505.2 3042 10712  pUjilkAr 510 3.1 18 2 9 51
28 20211208 060445.4 3132 10316  pU)IjFEE 51 3.6 10 1 51 51
20 20211210 192540.1 2809 10507  puji|% 51 4.2 14 2 36 51
30 20211212 065402.4 2721 10156  pUjijEhyE 51 3.7 13 1 33 51
31 20211212 140618.1 2916 10527  PUji|yiE 51 3.9 8 1 38 51
32 20211212 141121.9 2916 10527  PUji|ysiE 51 3.6 6 1 32 51
33 20211215 173057.8 2917 10359  pujijfgly 51 3.4 15 1 40 51
34 20211216 045758.8 3010 10158  PUJijfEzE 51 3.5 10 1 4 51
35 20211218 030050.7 3224 10503  pu)iji)il 51 3.6 22 1 30 51
36 20211219 165954.2 2942 10327 Ui/l 51 3.2 17 1 39 51
37 20211221 015508.4 2706 10250  pyji|5*Rs 51 3.8 16 1 28 51
38 20211221 101833.5 3148 10117  PUji|sEsE 51 4.0 5 1 24 51
39 20211224 183822.3 2727 10305  PUil4BH 51 3.1 12 2 2 51
40 20211230 122652.5 2821 10456  pujil5 51 3.4 8 1 26 51
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