SHANXI DIZHEN ISSN 1000-6265
- Y e 2
!; & e@ /ﬁ B LR A CN 14-1107/P
‘ CODEN SDIZEY
2 Y. TRFH
B EH: 7 R FAu RK#EF (FR)
REER: (HURKREHTHRF)
¥ B K B AA&Ak HAT HRY HIR KA
2Rz [RE HEL Kol FAEx FTERE FAF
2 X F W FAY% F24h R # N#Ak F OB
2 ¥ Ly HRER MM REW FTAKE LIRS
A%k M & B # AW 2 B R B
BARih WA R A RER KPE  KARLD REBEE
LB ALS

M E R

EARTHQUAKE RESEARCH INSHANXI
THE BOARD OF EDITORS

EDITOR IN CHIEF: CHEN Yu-kun

ASSOCIATE EDITORS IN CHIEF: WAN Liang LIZi-hong ZHANG Rui~fang (specific duty)
BOARD MEMBERS: CAO Jun CHEN Shi
HUANG Jin-gang JI Ling—yun JIA Jian—xi JIANG Hai-kun JIANG Xiao—shan

LEI Jian—she
LIANG Yan

FENG Xi-jie GAO Wu-ping

LEI Qi—yun LEI Sheng—xue LIBin
LIU Rui—chun LUO Yong LV Fang

HAN Xiao—-ming HU Yu-liang

LILi LI Dong-mei LI Hong—wei

MA Zhao-hui SHAO Zhi-gang

SHI Shuang-shuang SONG Mei—qing WAN Yong—ge WANG Yue-Jie WU Yan—qiang
XUE Yan YAN Ji-ming YAN Rui

XIE Tao
ZENG Jin—yan
ZHAO Xiao-yun

ZHANG He ZHANG Liang—e
ZHENG Wen-jun ZHOU Ke—chang

YANG Bin  YANG Jing YIN Wei-wei
ZHANG Yang-hui ZHANG Yu-shan

As ok E
SHANXI DIZHEN

EARTHQUAKE RESEARCH

IN SHANXI

FEBAMA: L B H B EAR
FhBA LB EHEFS
4 3 H R (LERE) %5

*

/. T A

REEAE: Lo KR TS

—F 69 F

Administration: Earthquake Administration of
Shanxi Province

Sponsoring Organization: Seismological So-
ciety of Shanxi Province

Edited and Published: by the Editorial Office
of ERS

Editor in Chief:CHEN YU—kun

& oy

Z ] Quarterly BREL4RAD : 030021 Address of The Editorial Office : '{ié
1973 }Fz Aol =} i%: (0351) 5610534 No. 69, Block2 of Jinci Road, Taiynan. %
Ep Bl: L 'ﬁ {E # 'f'f":T-;' 35’3"{', - Postcode: (130021
Established in February | 1973 Tel: (0351) 5610534 i
. £p : RN & ’
. _ PRI AT 29 Printed: Shanxi Academy of Building Research jL
2023 %18 (&%1938) ih HE: KRGS Printing Technology Co., Ltd. _
2= Address: Shanyouxiang of Taiyuan _—
No.1 (Serial No. 193) 2023 RATER: AT Distributed : ‘;i‘t'ﬂl}’
BEITH: (LK) %4 B:1]

AREM 5 327496
Number of Trade Mark Registra—

tion: 327496

T

BHFEHE:
HAREH

: hetps://sxdz.cbpt.cnki.net/
sxdzbjb@163. com

202343 A

Distributor and Order Department: Editorial
Office of ERS

https://sxdz.cbpt.cnki.net/

E-mail: sxdzbjb @ 163 . com

Data of Publication: Mar.2023

ISSN 1000-6265
CN 14-1107/P
CODEN SDIZEY

FEAM: 20,00 4 (RAMEFER)  AHEMH: 5.00 T

2023 /1

ISSN 1000-6265

H‘ H I
977710007626231 “ “l




< 3@ W F o R M ¥ L E & B, = S — BT
FEPATM PFPEPAMFY(ABIR) FHIFRBELSXNEKTHAT
PAXFH AV AUABRBEERBNY HHFRAXNKTHAT
R A AL XA T (382X ) 250 38 0 8 WA Y

A T ob &

(&) « 1973 =4 5))

2023 % % 1 3

(%% 193 )

B b/

RACL &3 E YR F) 50 B H5)

- HRIE B -
BT AT ORI T e LA UT R AP ooveern e

ceeeeeeen E o H#— o, &L, £ % ,Nganaye Gomer De Dieu( 1 )
%E%jﬁi%ﬂ%gﬁﬁJﬁﬂﬁ%ﬂﬁ& .......................................... ,ﬁﬁjﬁ—,ﬁ]\ m,g%ﬁ,mﬁﬁ( g9
- R -
LI P OB A ST S R R BE BB oo BE%S RER. Gk, Bk, HEAC20)
- IS -

H T i H PSR A BRI LI LTI G R ] -v weere v reecenmmrrnemesanncninnne oo SAPRE EH T, B L H(24)
M 3T A M BRI R B AT o oveveresoonsme s RO, F B R, A, FHH(30)
- BRI -
DTW B Bt/ RS RIS BRI e R R 3 (37)
HTF POI (ML E R A AN SR EE T H FFBETFY - veeer e eermnenne s nincinne e s eeeeeeees B A, SRR (41 )
- mLSE .

Cehs e s s B RRL TR R, A E0, A8, B SEME, R AL (45)

- TiEigiR -
fg%ﬁ% [«',{F'n m%—ﬁﬁ({mﬁﬁhﬁ) i_{f_ﬁﬂ( 53)
- BHBEF -
“WRKERNREE TEMMRES XX HRREME TR SR AW € % 3 K ) 5 8520 ( 56 )

AHMERE . UREE,KER,;, EITFE.ZE B

HAEESH.CN14—1107/P*x 1073 x g* A4 x 56 zh* P+ ¥ 5. 00 = 70 = § » 2023-03
& F| B 4. hetps://sxdz ebpt, enki. net/

ZF B F {48 : sxdzbjb@ 163, com



EARTHQUAKE RESEARCH No. 1
IN SHANXI Mar. 2023
(A Quarterly,Started in 1973) (SUM No. 193)

CONTENTS

(Special Issue of Congratulating 50 Years of the Starting Publication
of EARTHQUAKE RESEARCH IN SHANXI)

» Seismicity «

Determination of Moment Magnitude Based on Spectrum Analysis Taking Shanxi Seismic Bell as
an Example ------- - LI Bin,y JIN Yi-dan, LI Jia-li, WANG Zhen-dong,Nganaye Gomer De Dieu( 1 )
Characteristics and Identlflcatlon Methods of Non-Seismic Areas in Zhejiang Province -+
+ ZHAO Meng-qi, SUN Kan, LV Ao-bo, CHEN Yi-ni( § )
» Earthquake Geology -
Distribution, Types and Building Avoidance Distance Determination of Ground Fissures in Qingxu, Shanxi
+ MA Xiu-fang, ZHAQ Jin-quan, ZENG Jin-yan, XUE Xiao-dong, BO Jian-jie( 20 )
» Observation and Analysis «
AC Resislivity Observation Experiment in Underground Environment-A Case Study of Jiangning Station
- FAN Xiao-chun, GAO Ke-wei, SHAN Youlei( 24 )
Comparing the data from underground and surface Electrical Resistivity Observation at the Monitoring Center
of Xinzhou Seismic Station +++++ SHANG Yong-ming, NING Ya-ling, YING Zhi-gang, LI Gui-ming( 30 )
» Academic Exchange +
Appllcatlon of DTW Algorlthm in E.arthquake Time Series Information Mining - s .
ren erereren - e - LI Hong—wel; ZHANG Shu hang( 37)
Research on the Update Method of Earlhquake Emergency Basic Database Based on POI
. ZHAO Jie, ZHENG Shu- pmg( 41)
+ Seismosociology *
The Relationship Between Earthquakes and Social Science and Culture During the Eastern Han Period in Chi-

na Background research on the invention of Zhang Heng's seismoscope

LU Shuang-ling, YU Qing-min, ZHONG Pu-yu, WANG He-gian, SHI Xiao- hul, Z0U Chun—hong( 45)
* Work Forum -

Endure Great Hardships in Pioneer Work, nght the Way Ihrough the Mountains My Experience with the
“Shanxi Earthquake” ««-eesereens ven earaes svessennineinnns. YUAN Zheng-ming( 53 )

« Editorial Office Notice »

Invitation Letter for Special Issue of "Earthquake Disaster Risk Survey Project and Building Facility Reinforece-
ment Project in Earthquake— prone Areas" «:oororeiiciiinnn e Editorial Office of ERS( 56 )

Managing Editors for This Issue: ZHANG Rui-fang, ZHANG Zheng-xia;
Translator: LI Bin

https;//sxdz. cbpt. cnki, net/

E-mail ; sxdzbjb(@163. com



FIHWM(BHLIIIE W WM & No. 1
2023 £ 3 EARTHQUAKE RESEARCH IN SHANXI Mar.
- MR ESY -
XA 1000-6265(2023)01-0001-08
* == =ty >
ETHEOTHREZERMNEFiE
— A WL P 3 R Y A )

F &', ¥, —-F",FEW',E#Hk A", Nganaye Gomer De Dieu
(LARELIXFRBEMNFELRERA, LE KA 0300242 A AL X FRESRREFHFERALHA, LE KHE  030024)

WE: ERE My REMREMEXNBEENYER.CRINEROABERTRMFENE LR
., MTHRLARES ERE M ARWUMARAEERE . X THKEREITEHRE: X T
ASHUTHHMESH AEATEKBRREANSTERRRE. FXNLFEBEN B #, A
AUAREEMBEFREER. FEMAR Q HEBREK S HTFMA 5ETRETTERRN
B, WRERFRE.EZT QERE QUN=200 4 HEHIE My FREEKERRH My, 5§
QERESE Q. .« M« WRAESHREERFYE T 3. 6<SM <5 1 UBEH, £ T HIE
SAWMTRERINERESETEKERRESREEL. CEHARHENKEEREEERE
Bl b, BT HRE S RENE FARBRERRRATITHE.

BN : ERE; MBS POMELTRES
XiinEm:A

B4 #S P315. 372

0 3|8

WP AR I E R L 2 WA D,
FHREGWRREZ, RIFTERIUKRERS KT
IRz &, EREFERRKERETBRIEDN
—ZPAWN HERME BRI ERE R PERR
SERTEARRBEAERAEE, BEF AL R
EEL,ENTHE R KA BED R —RER.
BER. RS BRI ERNMERRT . kRm
R RRE B R, HE AR, EFEAE
LM R b b ZR 1 D E O B A R AR e AR, BT X
FRL RN A RS BB  —H MR HER, Bt @
AN OIS EER ., R A ER. 5D EREMEES
AR . Sk REE KA TSR,
#AE-THERES., BFERHHFREH. HAKE
S BRERF, ERARBE R EBABESHER,
BEINTE# XA S KA S M=26.0 NRBEHHERE
REZMHRABGERFEHAETLRTY, B —RE
BARGTMBRY~EBIRKE 1989 FXF —MH
B M6, 1 BT, B4R AR AT M6, 0 R,
BHR/pHBIESIRE.

MEBRIEHRNE R DT EIRHEM RS2

W 5e H - 2022-09-25
HEWHE DY A AR ST HM H (201901D111051),

—., BERR . BHRNAE ARG E QB
BRM HHEBEM FIEBE My F,. 5808 %
HHAE. MERBRM AMIMOEXRBRIERF
100 km FYHRAEH R ANCFE S  AROKR R R BB ATk
VR AR X B M R o st B S B 0.8 s, BB HE 0. 8, UK
54 2 800 %), W THRKMMEBIMHF(M >6.5),M,
ARESZABRIBAARHZWE: N TER/NT I Y
WEREF EERWHREH. A THBENERE
BRI M KT MY, EBRERT
WEENRNHERSR. HEEE - TMHRMBRA
Bt A¥BEMMER. DR EOHBE R L%
BEREARWUEBRRNERREN. B, EBA
RN ERE. A EERR A REY, %
FEBEHMERY TR REB ARSI ERAE. B
BRECHEXEPEMFELALLESER L LR E
MARBARENE MBREERMNE.LERMNBELR
HE. LR EFHAZS . AHMBERR . KHWE R
b S B A BT RO AT B AR R R, I RE S B
RERGENEHERS M, HE5E. 528 M, 2B
MEEHBANBEENYHE QR YERBRS
REENHERR. BERRNZEDC R ZE W L&
MM TEZ 0.

1036243813@qq. com.
B BB R I T 50 A4 E RAE A 7 20K,



2. th /m # =B

202345145

W THIEMZBREM, EER My EH TR K
AR ETEKBREHTBEHS X T4 3 KL
THRARES, HRETERKBEEARGFEER
w2, B, TR RES, B EETRBHR
FRRERIEMTRBHRE. AW ERIERE
BOR A% BB B ST E /N R AR R R T R R
TEZ—. ERTENRESRE TSGR, FEHR
XA T 450 . LR 6 B ) i R A
HEIR. AL BT IEFRRENTDARES
BRoERT &R BN B R A BRI MR F
(M 23, 6)FE A7 AR K B I ¥, o B 9 50 LI P b JR 4 3R
PR RAARE, L B RERAEHN Q EHRE.
TELRER LT RE T AT N PN RERR
B.Ua/3 M, AIM BREZEHKER.

110° 112° 114° e

H1 LESREEHMER,
AUNHEFRTERMBARDSHE
Fig. 1 Regional tectonic map, station distribution
of Shanxi seismic belt and epicenter distribution
map of earthquakes selected in this paper
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Fig.2 Regional one-dimensional velocity
model of Shanxi seismic belt
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g 350.0 0. 500 0. 040 2605 12. 04 3.19 0.131

B Qo Al (B30 snl i S My MM My fo M BERAHE re W FHRE

EER E HEF 4T QEEEBRESE TR
WHREAIRER/DHAE 5 T SHRASERET R
Batr(LE D, ZACEFH 4 QEEHRE S
1 4SS 340 MGERMY. QEBHEHEBI AT 4
PEEHRS 4MS PERKUMMVEEHRS 30
HR. WABRENK Q M« MILES 3 DR
ERER. ZBI 5% 1553 FHERERHE

H AR Q AEBAMEE /MNIEREH o BAXL
ZEAR S M REFHEM N, (B e My
AEMESEHTRESIFEARMMER.
HiE—-EREBEWH -1 Q ERRESE T My
B ARSI R B R R 20 T
EEMA R 6M 5. 1), BT Dreger KB REF
B(TDMILINV T HBEKERE . S HBETEY



202343 R

F REETHIETNHERRMETE

X Iy 7 R O + 5.

My. URBHERRIZH . RIENFHARIR Q
H RS A S 2 THE T E SRR M. BR
B RS, RREHRRF M 20000328 5
20100124 EHBREIEFHEME S RELER N
BHoMNE R0 MMREBBRAERRITHELR
HRAERZ BEHBEESH.ETEN QEAMITEY

P BB My MAEKE R My FHE, RAE
T QERPER [ HERME My BEREEKRER
B My, AR R R A RERE S NHATH
SA4HQERBULE 4., B, A EERA I, /Y
QU =299. 4 f*% T ABF 589 & -7 .

#2 ETFRAAESQEDIEN My REANELER
Table 2 Magnitudes from scales for large events in the data set

2R el RifiE LR B M My

WRE E-H-H gy HEC) R km 38N Spectral! | Spectral? | Spectral® | Spectralt MTI-
1 2009-03-28 11:11 38, 904 112,934 10,0 4,5 1,1 4,1 4,0 1,0 1,2
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3 2010-02-08 13.42 39,075 111. 703 18,8 a8 3.3 a5 a5 35 35
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2 2010-04-07 0730 36289 111. 711 2.0 4.1 1.6 a7 LN 3.6 3.7
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20 2022-10-03 0145 38350 113. 370 10 4.3 4.1 4.2 4.3 1.1 1.2
Mean — — — — — 4,05 3.72 3.75 37 3. 68 3. 78
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Determination of Moment Magnitude Based on Spectrum Analysis
—Taking Shanxi Seismic Belt as an Example

LI Bin'" , JIN Yi-dan', LI Jia-li' » WANG Zhen-dong' , Nganaye Gomer De Dieu

(1. Department of Earth Science and Engineering, Taiyvan University of Technology, Taiyuan, Shanxi 030024, China;
2. Institote of Prevention for Earthqoake and Geological Hazards, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract; Moment magnitude My is the most ideal physical quantity for measuring earthquake size at present, and has become the
preferred magnitude selected by the international seismological community, For moderate-strong earthquake events. the moment
magnitude My can usually be obtained by using long-pericd seismic waves based on moment tensor inversion calculation, However,
for carthquake cvents with magnitude below about 3. dircet moment tensor inversion sometimes produccs large errors, In this paper,
taking Shanxi scismic belt as an example, using the digital waveform data of the scismic nctwork of Shanxi province, the analysis and
cvaluation of the Q-valuc function modcl in the study area and the moment magnitude mecasurement basced on spectrum analysis are
carried out. The research results show that the spectrum My calculated based on the Q-value funetion Q(f) =299, 4f*°% is closer to
the My of the moment tensor inversion. and there is a good agreement with the optimal combination results of the Q-value model pa-
rameters Q0, ¢ and k. For events with 2, 4sIM, <5, 1, the moment magnitude calculated based on spectrum analysis is clese to the
moment magnitude based on moment tensor inversion. (In the basis of the detailed research results of the regional inelastic artenua-
tion model, it is {easible to quickly determine the moment magnitude of small and medium earthquake based on spectrum analysis.

Key words: Moment magnitude My, ; Spectrum Analysis; Medium-small earthquakes; Shanxi seismic belt
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Characteristics and Identification Methods of Non-Seismic
Areas in Zhejiang Province

ZHAO Meng-qgi. SUN Kan. LV Ao-bo. CHEN Yi-ni
{ Zhejinng Earthquake Agency, Hangzhou, Zhejiang 310013, China)

Abstract: With the advancement of technology and industrial development, the Zhejiang Province Digital Seismic Network has recor-
ded an increasing number of non-seismic events, with over 2,400 non-seismic events recorded from 2015 to 2021, It is important to
summarize the charaeteristics and identilication methods of non-seismic events to [acilitate rapid analysis and judgment by earthquake
workers and timely emergency response. This paper summarizes the wavelorm characteristics of natural and non-seismic events, ana-
lyzes and calculates the non-seismic waveforms ol lour typical regions in Zhejiang I*rovince, namely Linhai in Taizhou, Daishan in
Zhoushan, Wen Cheng in Wenzhou, and Changxing in Huzhou, through phase analysis, statistical calculation, and spectral analysis,
The characteristics and rules of non-seismic events in Zhejiang Province are compared with seismic waveforms in the same region, and
the characteristics and identification methods of non-seismic waveforms in different regions of Zhejiang Province are summarized.,
Key words; Waveform analysis; Non-seismic events; Regional characteristics
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Fig.2 Layout diagram of the observation site of Xinzhou station underground electrical resistivity
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Table 2 Comparison of the quality of underground and surface
electrical resistivity observation at Xinzhou Station
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Comparing the data from underground and surface Electrical Resistivity
Observation at the Monitoring Center of Xinzhou Seismic Station

SHANG Yong-ming'* , NING Ya-ling"® , YING Zhi-gang'* , LI Gui-ming""

(1. Xinzhoo Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Daixian, Shanxi 034200, China;
2, Shanxi Earthquake Agency, Taiyuan, Shanxi 030021 ,China:
3, National Continental Rift Valley Dynamics Observatory of Taiyvnan, Taivean, Shanxi 030025, China)

Abstract: The underground electrical resistivity observation system was completed in July 2021 at the Xinzhou Seismic Monitoring
Center Station, using small electrode spacing and deep installation. This paper introduces the site layout, construction technology
and equipment installation and debugging of the Xinzhou underground electrical resistivity observation system, Comparing the data
from underground and surface observation. the results show that underground observation can effectively suppress environmental in-
terference, and its observation stability and data quality are better than surface observation. The groundwater level has a significant
impact on vertical underground observation and is negatively correlated with electrical resistivity,

Key words; Ground resistivity; Underground observation; Surface observation; (Observation system

(E#H 20 /)
[14] #4h4.HAa%K.P &2 ATUERTHXMAYE 49,
ERMEESET ] B8 5%, 2015,35 (1) . 768- Cl16] BREA4. 26 F 8 ARENNE LA RERN R () —M
774, EHBNFEEMNEEN LSS D] BHBRYS
[15] BeSF. S HMXHREEEAE SRS HER S8 BhE,2012,40(6) .67-70,

B AR AR AL il EiEM . 1991(4) 40

AC Resistivity Observation Experiment in Underground
Environment-A Case Study of Jiangning Station

FAN Xiao-chun'?, GAO Ke-wei'?, SHAN You-lei®

(1, Nanjing Earthquake Monitoring and Warning Center,Nanjing, Jiangsu 210008 ;
2, Nanjing Emergency Management Borean, Nanjing, Jiangsu 210008 ;
3. Sugian Selsmological Bureau, Sugian, Jiangsa 223800)

Abstract; This article introduces the principles and methods of AC resistivity obscrvation and conducts an experiment on AC resistivi-
ty obscrvation in underground cnvironment at Jiangning Station. The preliminary results show that the anti-interference effect of AC
resistivity obscrvation in underground environment is better than that of DC obscrvation, and 5 Hz obscrvation is better than 1Hz ob-
servation, The relative consistency between the AC resistivity observation and DC ohservation of underground resistivity at 1Hz and
5Hz is good, and the numerical difference does not affect seismic cbservation, Continuous rainfall causes a decrease in AC resistivity.
and the decrease at 5Hz is more significant than that at 1Hz. with a maximum decrease of about 0, 32%. Continucus rainfall may al-
so amplily subway interference, The depth of exploration using AC resistivity observation is discussed using the skin depth, which is
only related to the {requency and needs {urther study,

Key words: Ground resistivity; AC; DC; Underground observation; Subway inter[erence
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Research on the Update Method of Earthquake Emergency
Basic Database Based on POI
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2, National Continental Rift Valley Dynamics Observatory of Taiyoan, Taiynan, Shenxi 030025, China’

Abstract: The earthquake emergency basic database is a comprehensive database that integrates natural geographic, socio-economic.
industry statistical, and rescue-related data, It plays an important role in earthquake emergency response and seismic damage preven-
tion and is the lileblood of the earthquake emergency command and control system, Its construction and updating are complex, ardu-
ous. and long-term, With the rise ol internet maps., massive ()l data has been generated, which has the characteristics of broad cov-
erage and high category coverage, Therelore, it is considered an important data source {or updating the earthquake emergency basic
database, By analyzing the data structure characteristics of the two, three targeted update modes are proposed. Taking school data
updating as an example, specific methods for data updating are discussed, The results show that this method can identify and fill
gaps in the earthquake emergency basic database. and can effectively improve the completeness of the earthquake emergency basic da-
tabasc.

Key words: Earthquakc emergencyy Database; POI data
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The Relationship Between Earthquakes and Social Science
and Culture During the Eastern Han Period in China
Background research on the invention of Zhang Hengs seismoscope

LU Shuang-ling' ., YU Qing-min’ . ZHONG Pu-yv* , WANG He-gian' , SH1 Xiao-hui' . ZOU Chun-hong'
(1. Yantai Earthquake Monitoring Center Station, Shandong Earthgnake Agency, Yantai, Shandong 264001, Chinay

2, Tal’en Earthquake Monitoring Center Station, Shandong Earthquake Agency, Tai’an, Shandong 271000, China;
3, Shendong Earthqoeske Agency, Jinan, Shandong 250014 ,China)

Abstract: Taking the scismograph invented by Zhang Heng as the starting point, through the summary and analysis of the historical
scistic data of the Eastcrn Han Dynasty contained in the "Book of the Later Han Dynasty” . the frequency, influcnee and damage of
the carthquakes in the Eastern Han Dynasty are discusscd. In view of the disaster relicf stratcgy formulated by the Imperial Court af-
ter the earthquake and the effectiveness of disaster relief after the earthquake, this paper studies the impact of the earthquake on the
society in the Eastern Han Dynasty, analyzes the social. cultural and scientific background of Zhang Heng’s invention of seismo-
graph, and discusses the basic conditions for Zhang Hengs invention of seismograph,

Key words. Historical earthquake; Eastern Han I*eriod; Invention ol seismograph; Earthquake reliel measures
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Application of DTW Algorithm in Earthquake Time Series Information Mining

LI Hong-wei'? . ZHANG Shu-liang***

(1, Shanxi Earthqoake Agency,Taiyoan,Shanxi 030021 ,China;
2. National Continental Rift Yalley Dynamics Observatory of Talyuan, Talywan, Shanxi 030025, China}

Abstract: This article uses the DTW algorithm to implement retrospective testing and statistics of "abnormal forms” in earthquake
time scrics. in order to improve the cfficiency of deep mining of carthquake anomaly information. A scgment of data from the hori-
zontal pendulum obscrvation of Taiyuan Scistic Station was randomly sclected as the test data to verify the feasibility of this mcthod.
The actual observation data from Xiyvang Seismic Station were also used to automatically identify abnormal forms affected by rainfall
since self-observation. Based on this. the latest data change was taken as a template for retrospective testing, and a total of 7 similar
changes were extracted, consistent with the previcusly summarized abnormal features, After analysis. 4 of the ancmalies correspen-
ded to M3, 6 or above earthquakes in Taivuan Basin and its surrounding areas, The R-value score was used to evaluate the predictive
perlormance, and the results showed that the abnormal form could pass the predictive performance test (R=0. 52, Ry =0, 45), with
the best prediction time being within 50 o 90 days, making it a short-term predictive indicator,

Key words; Forecast performance evaluation; Dynamic Time Warping (DTW) algorithm; Automatic anomaly identification; R-value
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Endure Great Hardships in Pioneer Work, Light the Way Through the Mountains
——My Experience with the “Shanxi Earthquake”

YUAN Zheng-ming
(Shanxi Earthquake Agency, Taiyvan,Shanxi 030021, China}

Abstract; The author, through personal experience, reviewed the development process of the "Shanxi Earthquake” for decades, nar-
rating the work done by the editorial department in terms of its own construction, implementation of scientific and technological jour-
nal editing standards. and the provision of a professional academic communication platform for researchers. It is pointed out that in
the future, difficulties should be overcome, distingtive features should be established., and better services should be provided for
earthquake prevention and disaster reduction.

Key words: Journal of carthquake science and technology; Development process; “Shanxi Earthquake”
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Distribution, Types and Building Avoidance Distance Determination

of Ground Fissures in Qingxu, Shanxi

MA Xiu-fang'?, ZHAO Jinrquan'? . ZENG Jin-yan'* . XUE Xiao-dong'? , BO Jian-jie's*

(1, Shanxi Earthquake Agency, Taiynan,Shanxi 030002 ,China;
2, National Continental Rift Valley Dynamics Observatory of Taiyoan, Taiynan, Shenxi 030025, China’

Abstract: Detailed geological investigation. geological mapping. and gecphysical exploration were carried out along the distribution area of
ground [issures in Qingxu, Shanxi to determine the distribution range and activity characteristics of ground fissures, analyze their genesis
types, and determine the building avoidance distance, The distribution of ground f{issures in the survey area is mostly limited to within 200m
east of the Jiaocheng [ault zone, However, ground fissures are siill present in Fangshan Village, Xiliangquan Village, and Dongliangquan
Village beyvond 200m, and the width of the affected ground fissure zone is 244m, Two types of ground fissures were identified in Qingxu.
namely, tectonic fissures and norrtectonic fissures, Tectonic fissures are the main type of ground fissures in the western mountains of Qingxu
and are controlled by the Jiaocheng fault zone, distributed around the fault zone and its vicinity, and characterized by large scale and strong
destructive nature, Non-tectonic fissures are located in Liuhe Village and Dayu Village, with fissures in Livhe Village mainly caused by the
subsidence of the ground due 10 cxcessive cxploitation of groundwater. and fissurcs in Dayu Village caused by mining-induced subsidence in
the goaf. Non-tectonic fissurcs arc characterized by small scale and limited distribution range. The analysis suggests that the building avoid-
ance distance from the Jiaocheng fault zone in Qingxu should be determined as follows: avoidance width on the upper plate (cast side) of the
Jiaocheng fault. The avoidance width for Class C buildings in Fangshan Village, Xiliangquan Village, and Dengliangquan Village is deter-
mined as 280m, while the avcidance distance for cther Class C buildings remains at 200m. The avoidance distance for Class B buildings is de-
termined as 300m according to the regulations, Avoidance width on the lower plate (west side) of the Jiaocheng fault, The avoidance distance
for Class B and C buildings on the west side is 100m. The avoidance distance [or Class D) buildings can be determined as 30m on both sides of
the ground fissure,

Key words: Ground fissure; Avoidance distance; Buildings
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