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Characteristics of Structural Stress Field Variation before and after Moderate
to Strong Earthquakes in Northern Shanxi Region

GUO Wen-Feng'* .SONG Met-Qlug'? , YANG ShYing'? . L1 Yo-Hae'? . WANG Xia'*

(L. Shanx] Earthqmke Agency, Talynan, Shamxd 030021 ,Clhine 2, Taiyusn Eartbqoake Monftoring Center Siztlon, Shanxd Earthgnake Agency,
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Absiracl: Based on the polarity data of P-wave {irst motions [rom moderate o small earthquakes in the northern Shandd region {tom
January 1390 1 December 2071, a comprchensive (ault planc salution for small carthguakes in the region is nbtained using the focal
mechanism inversion method. The results show that the [ocal mechanism solution exhibits EW snd NE dip directions. which ate con-
sistent with the major stroctoucal trends o the aorthern Shanad region. The dominanr Taolt vepe is nomel fadlting. The principal
stress directicn is NE-NEE with 8 relatively high dip angle, while the maximum stress direction ias WW-3E with a nearly horizontal
dip angle. which corresponds o the regional tectonic stress field. In the comprehenaive fault plane selurion for small earthqualkea.
when the P-axis orientation is consistent with the predominent orientation in the region. it supgeses the potential occurrence of mod-
grate to strong earthguakes in the ngrthermn Shanxi region,

Key words: Siructwral siress fiekd; Moderate wo strong earthquakess Morthern Shanxi regiony Comprehensive focal mechanism solu-

tion
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Study on Seismic Relocation and b-value in the Linfen Basin,
Shanxi Province and its Surrounding Areas

ZHANG Cong-cong' © .FHANG Ying-|ie

{L. Linfen Earthgueake Mogltoring Cemier Siation. Shanxi Eacthyoake Agency. Linfen. Shanxi 041000 . Chins;
2, Naljonal Cootinental Rift ¥alley Dynamica Observatory of Taiyoan, Teiymn, Shancxi 0304025, China;
3, Handsn Eaprthwpake Monlbwodng Center Statlon, Hehel Earthqpake Agency, Handan, HAebel D5G000 , China)

Absiract, Tn thiz study, seiamic phase data recorded by the seiamic network from 2005 to 2020 are utilized to perform seismic reloca-
ticm and b-valuc analysis for small o moderate carthyuakes in the Linfen Basin and its neighboring regions, The rosults shaw thar the
study area exhibits two distinet seismogenie layers at depths of 4-10 km and 18-24 ktn. with seismicity mainly concentrated nesr the
deaper seistmogenie layer. A seismie belr with an "3" shape is observed, extending through che Taiyuan Basin. Lingshi Uplilt. and
Linfen Basin. The northern parf of the Linfen Basin shows a clear northwestward bending of the seismic belt. while 2 deep scismic
rupture zone or concesled fault may exiat on the western side of the Lingshi Uplift. A seismic gap is identilied beneath the Hoogdong
Depression and Xinzhi Uplift. The Hongdeng Tepression and its surrpunding ateas are characterized by low stress anomalies, where
scismicity is clustered, reproescnting a post-seismic stross sdjustment zone following the 1303 MBS carthquake, The counterclockwise
rotation of the Ordos Block and the blocking effect of the Lingshi Uplife result in stress aeeomolation ae the jonevion between the
Lingshi Uplilt and the Linfen Basin. leading to frequent earthguakes in this region.

Key words; b-value; Seiwnic belly Linfen Basiny Seismic relocation
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Comparative Analysis of Co-seismic Data between YRY-4 High-sampling-rate
Borehole Strainmeter and BBVS Seismograph at the Datong Central Station

L1 Weor-Chao' . LIU Rui-chun®™? . LIU Wei'* . ¥YAN Mei-reng'” . ¥IN Kai'? .GAO Loog-fei'~

(1. Dutong Earthquake Monitoring Center Sintion, Shanx Esribguake Apeney, Dutong, Shand 037008 Ching; 2. Shanxi Earthquake Agency .
Taiyomn,Shanxi 030021.Chinay 2. Natiomal Conlinental Rift Valley Dynamdcs Observalocy of Tafyuan, Teivoan . Shanxi 030015, China)

Abslripel, Taking typical seismic events a5 examples, 8 comparative analysis 1s conducted on the seismic waves recorded by the BBVS
seismograph and the YREY-4 high-sampling-tate borehole sweainmeter ar the Datong Seismic Monitoring Center. The similarities.,
differences. and correlations of the seismic waves recorded by these two devices for the same sarthquake event are analyzed, The 5
vransform merthod is applied to analyze the dynamic evolution of the lrequency spectra during the entire co-sejsmic period. The results
shaw thet sltheugh the sampling rates of the twe devices arc different. they cxhibit gond consistency in the spectral cvalution
process, This indicates thar the recorded signals of the two devices can be murually relerenced and compared for the same event ar the
samme location.

Key wonls; Seismograph) Botehole strainmetery Corseismic) Wavelorm characteristics
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Data Quality Assessment of Newly Established Reference Stations
for Earthquake Early Warning in Shanxi

DING Daeye't . IONG Choreli'* .GONG Zhoo-hong'® .CHEN Yoop-xin'* .LY Feiya'*

[ 1, Shanxi Earthquake Ageacy, Taiymn, Shand $38011  China,
2. Naljonal Cootinental Rift Yalley Dynamica (bservatory of Taiyoan, Teiymn, Shanxi 03MHKZS , China?

Absiract. The National Earthquake Intensity Rapid Reporting end Eatly Waming Eogineering Project commenced in 2015. and the
Shanxi Early Warning Engineering Subproject is 2 parr of it. In April 2022, it entered the incernal resting and operation phaze. This
article evalunten the data quality of 30 newly established reference stations in the Shanx Early Waming Engineering Subproject, fo-
Cusing on station operation. background noise levels. and wavelorm recordings ol aeiamic eventa. It also compares and analyzes the
changes in seismie monivoring capabilivies of 1he Shanxi Seistiic Metwork belore and alier the establishiment of the early warming sta-
tigns, The results indicate that the newly estaklished stations have generally good observation envirpnments, stakle inatrument opera-
tion. high data continuity rates. and clear wavelorm recordings of seismic events both within and outside rhe province. The seismic
manitorng capakbility within the carly waming region has signiflicantly improved. with an evident cxpension of the region with 2 mo-
nitoring capability of 0. 5 intensity level from north to south. covering most areas of the province

Key words: Seismic monitoring capability: Eacly watning celerence stations: Daa quality: Station backgroond noise leyel
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Research on Site Response of Seismic Early Warning Base Stations
in Shanxi Seismic Alerting Network

LIU Wei'? LI Wenrchao"* . BAI Wei-li' . ¥IN Eai'?

(L. Dalong Earibyuake Mowitoriay Center Stathon . Shanxi Eartbyuke Apency. Dalodpr. Shanxi 037080 . China;
2. Natbonal Continental KifL Yallkey Dynasics Obeervitory of Taiywas . Toiywn. Shanxi 030025 . Chin)

Abstrat; The site responoe of base stations in the Shanx seismic early warning netwark is analyzed using the H/VY noise apectral ra-
tic merhod in the Irequency range of 0. 1 to 20 Hz, The results show thar 3% base starions exhibit no signilicant site amplilication in
their response curves, while ¥ base swartons show amplification in che mid-irequener range, 15 base stations exhibit amplification in
the high-frequency ranges and 15 base srations show significant vatiations in their response curves, Analysis combining the base sta-
tions geographical location. geological structure. and wpography reveals thar the spartial distribudien and local geological steuctures
do net exhibie regular patterns in their influenee en site conditions, Most base stations located in bedrock mountein arcas heve rela-
fively lavorahle site conditions with amooth responae curves and no significant amplification. allowing them to ellectively record
ground motion. However. due to the complexity of onderground geologival siroeiures, some base swations in bedrock moumain areas
still cxhibit noticeable sitc amplificetion, Sites alfceted by weathering and crosion show poorer conditions and significant site amplifi-
Caniomn

Key words: Shanwx scismic carly warning network; HYV spectral ratie method; Bite response
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Analysis and Processing of Typical Faults and Waveform Anomalies
in the Seismic Early Warning Station Network

LI Xlaorul'? . LIU GooJmn’-* .CHEN Yong-xin®~® . YAD Lin-Peng' . XUE Llang'® .CHANG Hao'-*

(1. Yuncheng Earthquake Monitoring Cemter Stptinn, Shanxl Earthgoake Agency, Vancheng, Shanx] Qdd0MH), China;
1, Shamxi Earthqoake Agency, Taiynaw, Shame 030021 ,Chine,
3. National Contlnental Rilt ¥alley Dvnamics (Wservatory of Taiyoan, Talymn, Shanx] 03HEES , China)

Abstract: The normal operation of seismic early warning stations is the basis for the rapid and efficient production of nformation in
the carthguake intensity rapid reportiog and early warning system, The seistuic iotensity rapid reporting and early waming station
network in Shenotd kas been built and put inte trisl cperation for nearly 3 year, The seismic monitoring center has accumulated rele-
vant experience in nerwork operation and maintenance, By summarizing and analvzing the communication system. power supply sys-
tem, and shscrvation systemis typical faolts end snomalous wavefarm rocords cncountered during the trial eperation of the Youncheng
seismic monitering center. this study provides methods for handling and addressing these issuess aiming to improve the operational
elliciency of the early warning sration network insreoments.

Key words; Seismic early waming station network; Typical faults: Waveform records
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Research on Prediction of Earthquake Disaster Casualties Based on
Analytic Hierarchy Process: A Case Stody of Sichvan Earthquake

LUD Bin-sheng.LI Yan-Feng. BAI Yong-zhen
[inghai Eprthquake Agency , Xining, (inghal, 8100401}

Absiracl: Poat-earthquake casualty assessment i3 an imporant @ak in earthquake preparedness and disaster mitigation. This study u-
tilizes the casc-bascd reasoning method to predict the casualtics after 8 6, 1 magnitude carthquake in Lushen Coonty, Yean City. Si-
chuan. which ocourced on June 1. 2022 at 17 04, and a 5. 3 magnitude earthquake in Maerkang., Aba. Sichuan. which ocoureed on
June 1. By atilizing limiced case characteristie informaton [rom the case database. the Analvtic Hiermarechy Peocess (AHP? s applied
to caleulate the weights of the feature attributes, The similanty between the characteristics of new cases and the existing cases iz ana-
Iy2ed wsing Euclidean distance. and the predicted casualties {or the Lushan and Maerkang earthquake cases are obrained. which are in
good agreement with the actusl cesolts, Hased on the caloulstion eesults. relevant cecommendstions are proposed ta further improve
the sccuracy of the prediction model.

Key words: Earthquake casvalries: Case-based reasoning: Analytie Hierarchy Process; Quantity prediction
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Absiract: Understanding the level of tesidents perceived earthquake disaster sk and its influencing factors is of grest signilicance lor
enhancing public awareness and skills in eacthgoake prevention and disaswer reduction. This ariele presens four hypmheses regard-
ing the perecived carthquake disaster risk and construets a theoretical model, A goestionnaire survey is conducted o investigats the
earthguake disaater risk perceprion among reaidenca in Tiangin Ciry. Dy employing methods auch as correlarion analysia and regression
analysis. the study explores the influeocing [actors and validates the credibility of the hypotheses. providing relevant recommenda-
tigna, The analysis resulta indicate that familizoty with disaasters positively influences the perceived sarthgquake disaster risk, while
perceived controllability of disasters amd trust in authoritative disaster inlormation negatively influence rhe perceived risk. The level
of risk pcroeption positively affects cosidents” coping bohaviar in responsc to carthqoake disesters, Apsrt from edocational differ-
ences. the variations in other factors have insignificant effects on the level of carthquake dissster risk perception among individuals.
Residents have a sirong relianee on aothoreitadive disaster inlormartion and end 1o rely on the government or social collestive organiza-
ticms for their caping behaviar in earthquake disasters. showing a strong willingness to participate in carthguake emergeney drills,
Key words: Earthqoake disasier; Risk perceptions Megaciry
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Standardize Macroseismic Observations of Earthquakes and Strengthen the
Foundation of Short-term Earthquake Forecasting: Interpretation of Technical
Specifications for Macroseismic Observations of Earthquakes

YAN Tt ming'? , WANG Xiat ', ZHANG Mo ,CHEN Hud'® . GTO Wen-Teng''? , LI ¥an'**

(1. Shanxi Earibyuike Apency . Talywad . Shawed 030921 .Chins; 2. Natbonal Continenial Rift Valley
Dvnantics Chsersatory of Talryuan. Talyoan. Skanxl 03002%,China; 3. Linfen Selsmic DHsaster
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Abstraci. The background end proecess of compiling the TecAnica! Spect fications for Macroseismic (Mrervations e f Earthquakber are
combined o elucidate the determination and principles of the relevant technical content, Focusing on the fundamental requirement
rhat abnormal macroseismic observations can "be measured and reported™ prior to major carthquakes. key interpretations are provid-
cd fer sll articles of the B pec! fications, pacticularly regarding the sclection, cstablishment, observetion conditions. and venfication
and reporning of anomalies at macroseismic observation stationa.
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Development History of Shanxi Earthquake Emergency Video Conference System
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Abstract: The Shanxd carthruoks smerpency video ponlerence systetn has been established for nearly 15 years, covering 11 monicipal-
level sarthguake departments and all seistmie moniterdog centers in the provinee, It has been widely used in earthrguake emerpency re-
spansc. carthquake drills, end various types of mectings, Since 2007, the development af the system has gone thraogh the initial
stage. standerd development stape. mature and improved stage, and cloud vides stege, This article mainly cleborates on the dovelap-
ment history of the system in different stages, incloding node construction. network conliguration, and operational stetus, By analy-
zing end summarizing this information. it sims 10 provide insights on how te cffectively utilize the video conferenee system and sup-
port carthgueke disaster prevention and redoction cfforts,
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Analysis and Handling of Common Typical Faults in Seismic
Early Warning Operations and Maintenance

SUN Chang-ging. TENG Ju.ZHU Zhen-jila. WEI Long. ZHOU Jian-hoa. XIMG (ing-nin
{Ganse Eatthqoake Agency. Lanzhou, Gansw TI0HH . China )

Abstracl: Seistnie eacly warning system maintenance is the eore task of grossroots maintenance workers. which requires 4 high leve]
of knowledge and expertize in rechnical skills and expetience. This article combines the on-gite maintenance sitvations throughout the
vear a1 the Tianshul Seismie Monivoring Center Stanon w outline common izsues such as wavelorn anomalies, circuit [ailutes, som-
munication lailures. and equipment malfunctions. The cauzes of these issues are analyzed. and the methods for handling similae
problema are summarized. This helpa accumulare experience in selamic sarly warning system maintenance and ensures the normal op-
gration of the syatem.

Key words; Seismic carly wamning: Systom maintenance ; Common faules
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Exploring the Ways to Enhance the Service Value of Seismic
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Abstragt. Seiamic archives document the development of earthquake dimaster prevention and mitigation, providing important histongal

materials for earthquake research, project conatruction. and mwre. To betver utilize the role of seismic archives. based on pracrical

wark. the author explores the ways o cnbance the service velue of seismic archives otilization by addressing the existing issucs in the

current arare of archive urilization, Tn the new context. archive professionals need to continugualy enhance their understanding. inno-
wate their work approaches and merhods. and leverage the role of seismic archives in serving the earthguake disaster prevention and

mitigation ndustry,
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