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disaster information extraction
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Table 1 Keywords related to earthquake disasters
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Table 1 Parameters of the dual-layer P-wave

velocity model for the Liaoning area

JZ)E/km Py g/ (km» s™1)
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Table 2 Calculation results based on different velocity models

A RIRRE km /D E R SR /s
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Determination of the Focal Depth of the 2013 Liaoning Dengta M;S5. 1
Earthquake Using the First-Arrival Seismophase Location Method

DAI Yinglei, ZHANG Xinran, KONG Xiangxue, TIAN Yujia, WANG Shuting
(LiaoNing Earthquake Agency, Shenyang. Liaoning 110034, China)

Abstract; Based on the observational data from the Liaoning seismic network from 2009 to 2022, the travel time curve for Pg waves
of minor earthquakes in the Liaoning area was fitted, resulting in an upper crustal P-wave velocity of 6. 11 km/s, and a dual-layer
crustal P-wave velocity model for the region was constructed. Twenty clear Pg and nine Pn phase arrivals from official observation
reports were extracted. Using the first arrival seismophase location method. the focal depth of the 2013 Liaoning Dengta Ms5. 1
earthquake was determined to be 10. 8 km. with a minimum travel time residual for the initial P phase of 0. 31 s. Using a location al-
gorithm that considers errors, the focal depth was determined to be 10. 27 km, with a location residual of 0. 35 s, which is essentially
consistent with the focal depth calculated using other velocity models, indicating high reliability. The analysis suggests that the focal
depth of the Dengta Ms5. 1 earthquake is around 11 km. Using this depth as the main input parameter, the displacement and strain
fields produced in the surroundings were calculated, showing typical characteristics of a strike-slip earthquake.

Key words: focal depth;{irst-arrival P phase; velocity model

(EHE% 4T

Research on Disaster Information Extraction
Based on Post-Earthquake Public Sentiment

YAN Xiaomei'? ,NIU Yanjie'> , WANG Ning'? ,XU Zhenpeng'*

(1. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: After a major earthquake, a large amount of information regarding earthquake disasters usually emerges and spreads rapid-
ly on the internet. To obtain earthquake disaster information quickly and accurately, this study carries out research on extracting dis-
aster information based on post-earthquake public sentiment. First, a disaster information mining model is constructed, and a disas-
ter keyword list is established. By calculating word vector similarity, earthquake disaster information and related information are
quickly extracted. At the same time, the "5. 5 magnitude earthquake in Yuanping., Dezhou, Shandong" case is used to verify the ef-
fectiveness, feasibility, and practicality of the constructed model in extracting earthquake disaster information. The results show that
this research can provide certain reference data and a decision-making basis for rapid response and disposal of disaster situations after
an earthquake.

Key words: carthquake disaster information; eost-earthquake public sentiment; Web crawler; text mining; information extraction
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Table 2 Statistics of foreshock spectral shifts for earthquakes of magnitude 5. 0 and above in Xinjiang from 2013 to November 2022

pmiE | mo M. PR U — il | | REfE | iow | W ¥

o @Ee | gEe | RE 5 i #% %1 iEmE | G| G BER/%
2013-03-11 5.2 40. 2 77.5 8 o &1 7T 4 1 = 34 21 75
2013-03-29 5.6 43.4 86.8 13 B 2 1 P 36 26 72.222
2013-08-30 5.1 43.76 87. 64 12 R ST 3 0 & — — —
2013-12-01 5.3 40. 26 78.98 9 Jp= N 1 0 & — — —
2014-02-12 7.3 36. 1 82.5 12 FHE 1 1 2 73 73 100
2014-04-30 5.1 43.06 94. 29 9.1 ] 1 0 i — — —
2014-07-09 5.1 39. 31 78.27 8 FEEA 1 0 i — — —
2015-01-10 5.0 40. 21 77.27 10 o [ A1 i 4 0 % - — —
2015-06-25 5.4 41. 67 88. 36 9 oo B 1 0 & — — —
2016-01-14 5.3 42.19 84.12 5 & E 2 1 7= 27 19 70.3
2016-02-11 5.0 43.55 82.55 8 iR B 3 1 7= 66 60 90. 909 090 91
2016-12-08 6.2 43.83 86. 35 6 INF: [&] BE B 1 0 o — - -
2016-12-20 5.8 37.25 84. 81 9 HAEKR 1 1 A 30 28 93.333 333 33
2017-05-11 5.5 37.58 75. 25 8 AT R T B 1 0 & — — —
2017-09-16 5.7 42.11 83.43 6 R 4 3 S — — 76.397 468
2018-09-04 5.5 39.51 76.98 8 i £ 4 1 = 37 33 89.189 189 19
2018-10-16 5.4 44,19 82.53 10 L RTE=S 2 0 & — — —
2018-11-04 5.1 40. 24 77.63 22 ol [ A1 i 4 0 b - - -
2018-12-20 5.2 39.08 74.75 10 Bl o g B 5 1 2 27 26 96.296 296 3
2019-01-12 5.1 39.57 75.59 10 B IS 8 4 = — — 92.033 027 84
2020-01-16 5.6 41.21 83.6 16 2R B 7 2 P — — 59. 883 720 93
2020-01-18 5.4 39. 83 77.18 20 A I £ 6 1 P 27 18 66. 666 666 67
2020-01-19 6.4 39. 83 77.21 16 =R 11 5 2= — — 74.481 074 48
2020-02-21 5.0 34.56 85. 68 9 [rgUR=% 2 2 = — — 65.776 55
2020-03-23 5.0 41.75 81.11 10 FE AL 2 2 2 — - 90. 768 970 19
2020-05-06 5.0 39.71 74.1 10 ERTR 1 0 i — — —
2020-05-09 5.2 40. 77 78.76 15 ] B EL 1 0 = — — —
2020-06-26 6.4 35.73 82. 33 10 F 1 1 =5 39 39 100
2020-07-13 5.0 44, 42 80. 82 15 W 2 0 & — — —
2021-03-24 5.4 41.7 81.11 10 FE B 3 1 7= 62 39 62.903 225 8
2021-09-04 5.1 37.87 77.96 7 Je il B 25 1 2= 57 35 63. 454 554
2022-03-17 5.2 36. 1 77. 86 10 gIIEEY 10 6 & — — 54,545 454
2022-07-02 5.1 37.59 78.6 10 Ml B 1 0 R — — —
2022-07-03 5.2 40. 88 78.14 10 by & 27 H 4 3 P — — 65.789 473 68
2022-10-16 5.1 39. 42 78.13 17 A 2 0 % — — —
2022-10-23 5.1 37.71 77.85 17 JAIIEER 16 1 = 63 50 79.365 079 37
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Analysis of Spectral Shift Characteristics of Foreshocks before
Strong Earthquakes in Xinjiang Region

LI Kui' ,ZHANG Qingyuan' , LIU Lixia' ,MAO Yujian' ,ZHANG Feng' .ZHOU Jing*

(1. Earthquake Agency of Xinjiang Uygur Autonomous Region. Urumgqi. Xinjiang, 830011, China;
2. Xinjiang Mine Safety Service Guarantee Center, Urumgqi, Xinjiang, 830011, China)

Abstract; Using the method of spectral shift for foreshock or generalized foreshock identification, this study focuses on the fore-
shocks of moderate to strong earthquakes (Ms==5. 0) that occurred in the Xinjiang Uygur Autonomous Region from January 2013 to
November 2022. By analyzing their frequency spectra, the spectral characteristics of foreshocks in the Xinjiang region are examined.
The results show that spectral shifts occur in up to 70% of the foreshocks of moderate earthquakes, indicating that the spectral shift
method has certain significance for short—term earthquake prediction in this region. The critical value for spectral shift towards the
lower end is 1.5 Hz. In direct foreshocks, the probability of spectral shifts in earthquakes with Ms==3. 5 reaches 85% , while it is
lower for earthquakes with Ms<(3.5. Earthquakes with meaningful foreshocks show a clear positive correlation between the rate of
spectral shift and the intensity of subsequent moderate to strong earthquakes when Ms—>5. 2. However, due to the small amount of
data, this positive correlation is considered to have low reliability and requires further research.

Key words: moderate to strong earthquakes; foreshocks; spectral shift method
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Fig.3 Water level and rainfall curve for Well No. 27
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Table 1 Annual dynamic characteristics of water level in Well No. 27
Hf— I fH 2 IE(E = E(E H—HE HoNE HEAME
Ay AR IR
DEEE/m | BRAE] | W EE/me | BUAIRD | MR /mo | S BRESIE) | MRS/ mo | BUESE] | MR EE/mo | PR | W m | R B A

2009 0.546 3 | 0.189 6 08-20 0.344 8 03-21 0.402 1 11-24 0.7359 01-01 0.7317 06-08 0.684 6 11-02
2010 1. 896 0.16 07-28 0.262 7 05-02 0.314 3 02-27 2.056 12-31 0.674 3 06-07 0.649 9 01-22
2011 2.020 2 0.315 5 07-20 0.655 3 09-30 0.420 8 11-10 2.3357 01-17 2.050 6 03-16 1.479 3 05-22
2012 1.1318 | 0.316 2 03-05 0.645 9 08-11 0.813 1 12-31 1. 448 11-17 0.966 7 06-05 0.588 4 01-11
2013 0.7909 | 0.406 7 02-28 0.579 6 07-15 0. 837 10-10 1.197 6 05-15 1.159 7 11-18 1.1215 01-30
2014 0.7656 | 0.526 9 03-12 0.573 9 09-23 0.814 4 12-07 1.292 5 06-25 1.166 9 12-31 0. 968 6 01-04
2015 0.8956 | 0.3051 06-30 0.472 6 04-02 0.5317 12-01 1.201 0 01-12 0.74 10-31 0.735 2 12-31
2017 0.744 9 | 0.421 6 02-04 0.550 8 10-21 0.621 07-11 1.166 5 12-29 1.158 6 08-04 0.927 2 04-01
2018 0.763 1 0. 396 03-03 0.549 7 12-20 0.520 9 07-12 1.159 1 01-03 1.049 9 11-02 0.901 3 10-15
2020 1.162 2 3.72 07-22 4.116 8 10-21 4.266 4 02-29 4.882 2 12-30 4.673 3 09-02 4.577 3 02-17
2021 1.177 4.008 2 11-18 4.284 5 07-30 4.292 04-15 5.185 4 01-22 5.1595 02-06 5.062 9 01-09
2022 1. 345 4.160 9 06-05 4.293 9 11-27 4.583 3 09-18 5.506 1 08-23 5.028 1 01-06 4.924 5 02-20
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Fig.4 Monthly dynamic curve of water level in Well No. 27
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Fig. 5 Spectrum analysis graph of water level in Well No. 27
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Table 2 Comparison of test results of different water samples
N _ | FHE 7/ (mg/L) BHE ¥/ (mg/L) [ {57 & / (%) KA
BE b FAER A : — -
Na™* K* Ca™® Mg™" SO, 2 F Cl 5D 510 (Bq/L)
e 2013—04—07 11.46 3.78 38.57 47,92 | KT BR[| K TH B PR | 27.75 | —45.65 | —6.74 7.5
2013—04—07 32.95 10. 08 21.09 25.72 193. 39 1.14 44, 47 —28.41 —4. 20 0.1
KR 2017—06—05 49. 10 21.83 85.57 21.00 301. 80 83.76
2021—01—20 48.75 15. 46 81.7 22.06 148 0.77 85. 21 —39.16 | —5.74
A 2013—04—07 36. 88 0.99 28.68 34.56 286.07 0. 38 4.74 —56.61 | —8.28 18.3
b 2017—06—05 56.81 16. 82 90. 04 18.75 78.96 83.78
2021—01—20 90. 98 18. 66 22.54 38.79 138. 97 0. 86 87.41 | —38.95 | —6.36
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Analysis of Anomalies in the NE Component of the
Extensometer at the Yixian Seismic Station

QU Man' ,HOU Xiaozhen' ,MA Dong' , GAO Chen' ,ZHANG Na’ ,GONG Yanmin*

(1. Hebei Earthquake Agency, Shijiazhuang, Hebei 050021, China;
2. Baoding Seismic Monitoring Center Station, Hebei Earthquake Agency, Baoding, Hebei 071000, China)

Abstract: Since October 2022, a trend change has occurred in the NE component of the extensometer at Yixian Seismic Station,

showing a tensile trend change, with a total change amplitude reaching 2. 1X10 °. To clarify the cause of the abnormal change, an

analysis and demonstration of factors such as observation data quality and environmental disturbances were conducted, and the strain

effects of three disturbance sources on the extensometer were quantitatively calculated using different load models. Considering all

factors, it is believed that the abnormal change in the NE component of the extensometer at Yixian Seismic Station is more likely to

be a precursor anomaly, and it is necessary to strengthen the tracking and analysis of subsequent changes in this measurement.

Key words: tidal factor; anomaly;extensometer; load model
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Evaluating the Monitoring Capability of the
Shanxi Seismic Network Using Different Methods

LIANG Xiangjun'?® , WU Shukun’ , WANG Xia'?,LIU Linfei'?

(1. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China; 2. Guangdong Earthquake Agency,Guangzhou, Guangdong 010010, China;
3. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract; Based on the earthquake catalog and observation report data recorded by the Shanxi digital seismic network from 2015 to
2019, various methods including the " Probability-based Completeness Magnitude" (PMC) method, Magnitude-Number ( M-N)
method. Goodness-of-Fit Test (GFT) method, and the Maximum Curvature (MAXC) method are used to evaluate the monitoring
capability of the Shanxi seismic network. A comparative analysis is conducted by considering the actual conditions of the Shanxi seis-
mic network and the computational principles of different evaluation methods. The results show that apart from the areas confined by
certain stations where earthquakes of ML1. 0 and below can be detected, the lower limit of monitoring capability for other regions is
ML1.5. The "Probability-based Completeness Magnitude" method is more suitable for evaluating the monitoring capability of the
Shanxi seismic network. With the official operation of the early warning network, it is recommended that this method be used to re-
evaluate the actual monitoring capability of the earthquake early warning network.

Key words: monitoring capability; Shanxi region; PMC method; Magnitude-Number method; Goodness-of-Fit Test method
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Analysis of the Influence of Electrified Railways on the
Second Value of Z-component in Geomagnetic Observation at Changli Station

TONG Xin', ZHANG Guoling*, GUO Jianfang' , ZHOU Jianqging' , YIN Jinping’

(1. Tangshan Seismic Monitoring Center Station, Hebei Earthquake Agency., Tangshan. Hebei 063000, China; 2. Hebei Earthquake Agency,
Shijiazhuang, Hebei 050021, China; 3. Ganzhou Disaster Prevention and Reduction Center, Jiangxi, Ganzhou 341000, China)

Abstract; The interference of electrified railways on geomagnetic observations is caused on one hand by the ferromagnetic substances
of the railway itself, and on the other hand by the magnetic field generated by the high voltage electric arcs during locomotive opera-
tion. This paper mainly analyzes the characteristics of the influence of electrified locomotive operation on the vertical component of
geomagnetic observation at Changli Station. The results show that the interference pattern is mainly characterized by sudden spikes,
with an interference amplitude of about 0. 5~5nT; the direction of interference caused by both sides of the electrified railway is oppo-
site, while it is the same on the same side; the closer the measurement point is to the railway, the greater the impact on the observa-
tion value. Through research and analysis, the impact of the operation of electrified locomotives on the geomagnetic observation val-
ues at Changli Station is clarified, providing a reference for the correct application of observation data.

Key words: geomagnetic observation; interference; electrified railway
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Table 1 Basic parameters of pendulum instruments in the Chengde area
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Fig. 2 Original curves of observational data from pendulum instruments in the Chengde area
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Fig.3 Normal dynamic calculation results of pendulum instruments in the Chengde area
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Fig. 4 Calculation results of pendulum instruments in the Chengde area affected by rainfall interference
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Table 2 Seismic response parameter table
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Fig. 5 Calculation results for the period of the July 12, 2020 earthquake recorded by pendulum instruments in the Chengde area
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Fig. 6 Calculation results for the period of the March 17, 2021 earthquake recorded by pendulum instruments in the Chengde area
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Fig.7 Calculation results during the calibration period of pendulum instruments in the Chengde area
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Analysis of Background Power Spectral Density Characteristics of
Pendulum Instruments in the Chengde Area

ZHOU Shuo. WANG Jiaqi, WANG Xiangliang, LI Mingwei

(Chengde Earthquake Monitoring Center Station, Hebei Earthquake Agency, Chengde, Hebei 067000, China)

Abstract; To capture the seismic precursor information and assess the performance of pendulum inclinometers in the Chengde area,
the noise spectrum characteristics of three VP-type vertical pendulums and one horizontal pendulum inclinometer were studied using
power spectral density analysis methods. The study results show that under normal conditions, the main background noise recorded
by the four instruments is the low-frequency natural environmental noise below 0. 2Hz; rainfall events mainly affect the low-frequen-
cy band below 0. 2Hz; pendulum instruments can record seismic waves well, with local earthquakes showing more high-frequency
components, and distant earthquakes dominated by surface waves; seismic events can lead to a significant increase in noise in the 0-
0. 3Hz frequency band; during instrument calibration, low-frequency noise will significantly increase.

Key words: pendulum inclinometer; power spectral density; background noise
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Analysis and Efficacy Evaluation of Digital Water
Level Observation Data from Maanshan Well No. 27 in Anhui Province

YUAN Mingwang' , WANG Jun’ ,LIU Yuanyuan'
(1. Earthquake Agency of Maanshan City, Maanshan, Anhui 243000, China; 2. Anhui Earthquake Agency. Hefei, Anhui 230000, China)

Abstract: Well No. 27 in Maanshan, Anhui Province, was among the first batch of wells to be digitalized in 2008. To enhance the
application of observation data and assess the effectiveness of observation wells, an analysis is conducted on the dynamic characteris-
tics of the well water level, main interference factors, characteristics of abnormal changes, and the hydrochemical characteristics of
well water samples. The results indicate that the water level data from Well No. 27 is continuous and reliable, with clear annual pat-
terns and high sensitivity to the crustal stress-strain response. The well has a good correspondence with moderate and strong earth-
quakes within a 200 km radius and can play a role in the monitoring of medium and short-term precursor anomalies.

Key words: well No. 27; digital water level; data analysis; efficacy evaluation
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Fig. 2 Distribution map of resistivity observations at Baochang Station
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Fig. 3 Resistivity distribution along the profile at Baochang Station
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Table 1 Horizontal layered electrical structure
model of the measurement area
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Fig. 4 Electric sounding curve at Baochang Station
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Table 2 Comparison of resistivity change amplitude and rainfall
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Fig. 6 Time series curves of resistivity and rainfall
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Fig. 8 Influence of monthly rainfall on EW
resistivity at Baochang station
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The Impact of Rainfall on the Earth's Resistivity Observations at Baochang Platform

JIA Yanjie' ,JIA Xinye' , BAI Shaoqi' ,GAO Yunfeng’ ,YAN Jiwen'

(1. Xilinhot Center Station, Earthquake Agency of Inner Mongolia Autonomous Region, Xilinhot , Inner Mongolia Autonomous Region 026000, China;
2. Earthquake Agency of Inner Mongolia Autonomous Region, Hohhot, Inner Mongolia Autonomous Region 010000, China)

Abstract: The annual variation of the resistivity observations along the NS and EW profiles at Baochang Seismic Station exhibits a
pattern of low values in summer and high values in winter., Summer rainfall induces short-term changes in the observations with a
rapid onset and slow recovery. To further investigate the characteristics of these changes and considering the subsurface electrical
structure of the station and regional rainfall data, the impact coefficient theory and convolution filtering method are employed to ana-
lyze the influence of rainfall on the resistivity observations at Baochang Station. The results indicate that the impact coefficient of the
near-surface media in the station’s measurement area is positive, and the resistivity observations change in the same direction as the
true resistivity of the near-surface media. The convolution filtering method. based on rainfall data, fits well with the observed annual
variation, suggesting that rainfall is the main cause of the annual changes in resistivity at Baochang Station.

Key words: resistivity; rainfall; electrical structure; convolution filtering; impact coefficient

(RS 9 T0

Analysis of the Stress Field Characteristics in the Xingtai Seismic Region
and the Seismogenic Background of Earthquakes with Magnitudes above M, 3.5

ZHANG Yang'? ,DONG Bo'? . WANG Shi'?

(1. Hebei Hongshan Thick Sediment and Earthquake Disaster National Field Scientific Observation and Research Station,
Xingtai, Hebei 054000. China; 2. Hebei Earthquake Agency. Shijiazhuang. Hebei 050021, China)

Abstract: The old seismic area of Xingtai has a complex tectonic background, with multiple sets of faults developed, belonging to a
relatively unstable tectonic zone with frequent regional minor and moderate earthquakes. From 2017 to 2021, there were six earth-
quakes above M 3.5, including two above M; 4. Based on collected focal mechanism solution data, this paper inverts the current
crustal stress field in the region, simulates the relationship between the focal mechanism and the crustal stress field, and calculates
the relative shear stress and normal stress on the seismogenic fault plane of the crustal stress field, analyzing the seismogenic back-
ground of the earthquakes. The results show that among the six earthquakes above M, 3.5, the focal mechanism planes of two earth-
quakes are close to the plane of maximum shear stress in the stress field, while the planes of four earthquakes are far from the plane
of maximum shear stress. This indicates that earthquakes do not always occur in the direction of maximum shear stress on the focal
mechanism planes, and sometimes may occur in some weak zones. Therefore, in earthquake prediction, it is not sufficient to only fo-
cus on the direction of maximum shear stress rupture; attention should also be paid to the geological weak zones at the edges. This
result may provide a reference for subsequent analysis of the seismic risk in the region and for studying the seismogenic mechanism
and dynamic process.

Key words: stress field; Xingtai seismic area; rupture direction; seismogenic background; geological weak zones





