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Research on Shallow Artificial Seismic Precise Detection of Concealed Faults

ZENG Weiwang. WANG Fei

{Shanxi Jinchen Jiahna Technodogy Co, ; Lid, Taiynan, Shanxi 03HM0, Chinx})

Absiract: A case study of aeismic safety evaluarion project in a specific disteict in Changzhi City., Shanxi province is taken to conduct
comprehensive research on the aecurare observacion of moltiple coneealed Taults such as Anjiazhuang and Ancheng through arvificial

shallow two-dimensional seismic observation, The research focuses on three aspects: data acquisition, processing. and interpreta-

tion. Based on obtaining high-precision imaging seiamic profiles. key parameters such as the thickness of the Quarernary cover layer.
the location. naturc. and attitode of the faults. and the boriel depth of the upper fault plane sre inferred and interpreted, The cesults

indicare that shallow selsmic sutveys can accurately detect concealed [aults in the tatget ares and provide reliable basic data for rtheir
activity identification. [ can serve as an imporant method lor the explotauon of major concealed [aulis in the warget area during re-
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Seismicity Regularity of M_=6 in North China Based on the Analysis
on the Fourier Transform of the "Region-Time-Length Algorithm™

HE Jinsong. WEI Chao

{ Jinozno Seimmic Station, Jisozoo, Henan 454100, China)

Abstract: " Regional-Time Length Algorithm” is a research method thar deacribes the devianon of aeismic activity level o a certain re-
gion from its backprovnd seistmic activity level. In this study . this method is applied 1o analvee the seistaic avtivity vadations before
B signiflicant earthquakes of magnitude €. @ and above in the Morth China region singe 1870, The results show that an enbancement of
geismic activity is observed in all cases. wirh abnormal periods ranging from 5 to 24 montha and significanr deviations from the back-
ground level, Additionally. the Foorier Translorm is vsed to eonvert the obrained ame-domain values inee (eegquency-domain valuss,
which further enhances the operability of this method. Howewvers determining the exvent to which the amplitwde rise can be consid-
ered abnormal duting the change process vequires comprehensive analyvsiz in conjunction wich ather condirkons.

Key words; selsmic actlvity; Regional-time-length algonthm; Fauorier Trenstorm; streng carthquekes in Morth China
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Assessment of Seismic Performance of Reinforced Brick Structore Hounses in
Ruicheng County Based on Window Lintel and Wall Between Windows Relationship

HAN Xeofel-* . DONG Bln''®. XUE Xiacdong"? ., SHI Shoangshaang'! . WANG Lefle"

{1, Shanxi Earthquake Agency: Taiynan, Shanxi JMI0EZ, Chinz,
Z, Mutional Condinental Rift ¥Valley Dynamidcs Observalory of Tajyman, Teiynan, Shanxi GMWI5. Chinal

Abstract: In order o assesa the seismic performance of houses in Ruicheng County, a sampled detailed inspection of building con-
struetion was condueted. The investigation covered aspects such as Luilding tvpes. proportonal disttibution. and spatial arrange-
ment, The scismiec porformance of reinferced brick strocture houses wes cvaloated, focusing on the relationship betweren the width of
walls between windows and the height of the lintel above windows. the ratio of lintel height to wall height. the rarvio of wall height to
wall width. and the stiffness ratio bevween walls between windows and Lintels, Additionally. based on the prneiple thet demage of-
ten initiptes from lintels during earthquakes. and to maximize the protection of seismic columos ar load-bearing walls to maintain the
rule that buldings do not collapse during sigmlicane earthguakes, an evaluation of the seismic peelormance of 30 reinforeed brick hou-
sk in Ruicheng County wes eonducted, The results indicate that the scismic perdfarmance of reinforced brick howses in urban arcas of
Ruicheng County ranges [rom moderste to poor, while in rural sreas. it ranges [rom poor to very poor.

Key words: seismic perfortmance; walls between windows: lntels above windows: stiffness ratio
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Earthquake Gronp Monitoring and Gronp Defense That Should Not Be Forgotten

YUAN Zhengming
[ Shanxl Earthquake Agency, Talypan, Shawxi 030021, Chine)

Absiracl: The auchor, a practitioner and wimess of earthquake group monitoring and group defense,. reviews the history, develop-

ment process. and the main work and achicvements of earthguake group menitering and group defense besed on porsonal cxpericnees,

It is emphasized that earthquake grovp mooitteriog and group defense played a significant role in specific historical perieds, leaving =
vivid mark in the history of dizaster prevention and reduction in our country. The article reminds everyone not to lorger this history.

Key words, group monitoring and group defenne; team conmtruction: develgpment process
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ware. and leveraging the use of hig data and amart application technelogies. a seismic monitoring management platform tailored to lo-
cal needs has been developed. Taking the Sugian Seiamic Metworlk as an example. thiz platform enables the maintenance and manage-
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Fault Diagnosis and Maintenance of Wideband Tiltmeter at Linfen Station
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hand tiltmever at Linfen Station feom June 3 vo December 4. 2022 . deriving a practical set of troubleshooting and mainrenance experi-
ences, This holds eertain relecence sigmficance {or ensdring 1the siabilivy of insurament opetation and impeoving the qualicy of dawa

ohservation,

Key words: wideband tiltmeter; {aulr diagnosisy operation and maintenance



FABWMERBLISH)
2023 4F 12 A

W A oa No. 4
EARTHQUAKE RESEARCH 1IN SHANX] Dec.

TS 1000-5265( 202 304-004 1-004

ETREFIAZRAXATVEERAMRES

TR T

(Lo EFRER.LE LK GI00L2 A AL G ERAF QLN FA[MRE LE L& 030020

BE  AAERY I FEN 22 EFHIHESAN HARIENSREEEARM & G50
FEMAS AR ER 2 FTEESHNEESERATHRAEN . “HETABRANEE R,
HI MBS ERA THBS EmTNEE T M E N ER SRS RER AT HEM 7.9
fE MR RS GE 0 R RN ARE L= AN S AR 0L 5% B EMER S km
LR 83, 0% M, MBS E 0.3 LI 81 1% MRS 2 km AR &60.1%,
RS TR EREEN AR FE R LR F A B A B
B.TRRATARFEERSAGREN FHEIRESETE.

G FRA LR FEFITE, EEEN
PEa %R 215 05

¢ 5&

FERALENE T RRESEFEER TE
FrEtat. JMEkR . FEEIERANER. R E
B BRERMRA A RN TR RS EMRES
R REE A R e W T R E R,
A AV H-B B (A3 b F AR P R 3 gkt AT e
EHEfftmEre RNAER EF0E. BEES
FELETHEEZINEN BEMRALEFESH RSP
FE.EFHEVLATH . AWNE. RAEEFEANLRFT
HREEBE,IE 202 FEpEMR Ms 6. 4,2022 £ H
Mz O HIGREM I EENBRNERRE RN
o 15 B S A R RO,

WA EREREEE. FFENETARERE
EABREFHEAEY ARV IEP . EOEKUES
HEEMKEFNER L ERTERRSH
BMTEEZBRE. & EEBELERRARLEE
. Bk A SR O £5 3t A I T e AR e I, 3 T
Rl s FA. AR TEHHLSESFERHE
AN, XA#RRUEEFEXAAREEERENH
E. 202 FH M FURSHANEN L. 2 XA
EMERE NSl REEN. X
SHEXMNMRANARREEMEE. BESFEE
L TRNAINEX R BHEE M. FEEX
FHREENRE RE. FMRAELREETRBERR

W5k B33 2023-08-07

EMEED:A

ERSENEN L. SEAEEHERSE . JIAZLT
FEFINRARAN L . FUAXRT RERRS
BARENLURE. BT RAERECER . RRNE .,
BFEBATHE . SHENTENERRBRAR,
HEATHREMIEXA KRB FHT M, Bof 8
ETHEESIFEELERFS FMEHNR.

1 MiIRMERSE

1.1 #EER
ARABFEEXBREENEERS . EEXR
o BB ST R E NS A A B Ry
BAXFEEXBBEARSMT 2022 F£5 AN E
R .EXFATEGEE =42 FKEN— (£t
I EYERBER S km, AR IER 2022 £ 6 B
1R0m 0 Z8H 3l H 2o pARRBRACL
30, 6% ~—40, 2%, e N2 5~ 113 4y inERK 8 -
BHE.NTHYERESRESE SR 2 M O0UE D
ERBMEENRETE. & HdE2 T E R R
FEHEAMATLAE ZHERRERA R LEAE Y.
S0 B HE Hh M b B AR S RS R BB B R R I AT
AE . EMERARMAEAEEEZE 8. BRHD
MARGR, ATATHHARESHEIALRES
MIFEES. ~HEXREREESE. RISP 2K
HEHERALRER S M LU THHANEE),
B EAE 196 463 4, ERAKEAR. A LHEIEXR

BaTRE NP E e AR S0 R B A e O S A S T BT R R (NORST Y2022 — 073 A W Bl .
W—FEWM A A ERO— LA IFARHA, IR E R TEG, T ERRT RN E—mail, ydzheng a1 163. com,
AREM MU= O9TT— L LEEHA, RERTEF. TENE LM E—mael, 365801001 Sqn. com,



. 42 I ™ M M

20FERIM

R4 096 HUTHRATIRE) . 2R
21 118 4~

41°

e iz T T

Bl HMREEMALSHE
Flg. 1  DHsteibotlon map of seisl: stallons
im the stady aren

1.2 #HA&*

FARMARSRSAENBDRBE T BEFE
HCRISP)Y. B R SLMVARBEY AR G ERY . M Jopens
AEARER RN P EEEERELEIR.EH
PhaseNet fl EQ T ransformer™ £ 8l 3k 77 15 1B B /Y
RAEENAERI L EHETEMRENSFHEAX
WERESSHFERTRAEEY . RH NLLoc 5
FE#HTEM EEREEYFERHBREREE E
Mg, ZXMENEHBEERINRAEEER TR
H.

2 ERAERI S

2.1 ER¥E4HFE

B MATRB RIS SHE 8RBT, 2022 4
EHLIHESAN HAHEEAATIRBERMBE
EHNMREMSE 1096, BESHE MO 2~2 §;
BHEARWNEIERR BT H B 645 M BRESH
TEM—C4~2. 8, MATHRE TSI R.BALKR
EHBM 7.8 AEBYL . EEBAERRBRE
BUHRFTATHERE.

F2ErnATREAMBEEFHMEU G
B M <LSE.AMRKREFHIEHABRETAL
A Y M2l N ATHESASIREFS KNS
FEEEd —F. T AR AR . &

FRESINARENERE S SHABSFB LD
M

1500

BEAEF
mATER

L35 v

-1 0.0 L 20 LF )
MU

B2 ATIMEAMzNARSERHEE
Fig. 2 Comparigon of magnitede results belween
manoal sl automated catalogs

HAEPLUATREESHKEREZINEEE S
. ERHSArGFHATHRHER. AEER
AAREDAT I BELMBEREADT 15 km BIKE H
B—%. BimExE, BNEEFR 53 TS
ATIRBERERA Y, AR E 6 3%, 58
WHHFES4 TSI RMEMETF 143 T WEE D
13,1%. B3 3ATHRESAHSANERRARE
hamE, AHBHERNEXRMECRIEPE
KFAEEAERARERESHE, S NEERE
HHSTERE. WESFTAIHAHRS . BExVEA K
ATHEEZHRWHHERAFFEEHAZEANL
THRah. BB HEATSEE .M FEMEY
AENABGCRNRH ETFREEESHOMEERNMAE
WA maED.

2.2 EEetd

Hia e AsmIEE S ATHREREREINE
AR AN MESETSEREB. R HRE BAHA
MESHENELZ . WA RIAGLZERNAETA
ITHEMHESES. FLREFR 56.5% RN
ENTETHOMEHFAF T FRECEFEEFR
5. 4% EMETBRMENTHEF L] s WEHF 872 1,
it 81, Sk RRBTRRB D TETLEL 5 s MFHF
B2l 66V M MRMENATEF L2 s
BIFEME 938 1, G H 98 4,



2023128

AN ETHEFITEENARTEFERARSES

v 43 -

1z @

™ 30= (0 e
114° OO°

1nr o

E3 ATMESHDAAMEERERREPSEE
Fig. 3 Disirlboption map of ooo-natpral selsmbc epleesters in manoal and aptomated catalogs

2.3 FEEARRE I
FHabmAziRE S AT HARRFFRELAEMR
EEHITERR . AHRESATHEEEHHRELE
MERS km BREARE T AREFFEHD
Lol MEAMNBRELE 10 km MAME 911 1, 4 i
55.60. Bic HAMRESATHACREFHHRNK
EEREKT - ATEXRERIAREESHE.A
FRATIREFEEZ . LRERERERBEYEEE 0.B
W EEEH 5 A T4 E Ay B EE 40 T (E
2 km MAHESE T3 S EEEH# 60, 1%,
2.4 Fa#rtik
FH4dWEHMBRSATARICR IS M,
MEREHLTERER . OHRBESATHL FHH
REREZARAMAE4AREL DS BREHRA
MATATEASDLHEEAREFR 72 450 BAREE
+O3LARAF T AL 1Y A MEELOS
PAAEIE 507 . b 05, 2 B RETE L ORA
A 945 A LA A9, 2%,
2.5 FAaz|ef etk
BiHESARSATERCRAMLMN P.S i REHE
Hef WE BT OLE 5, AR REREPRF I 845 P
FEMA0W A SH.HHNEATEERN P.SERHER
HELPL A AR % 76, 1% 89, 3%, P.SEHAEE
WEFESW.TEAGKREFTESHTELL I L
HCSHERE-0G = LA P HIIMRERMET S,

REX P EANEANEEEYER" X 5 HHA
HEERTPE. SHIMMESEHENFFEE
F I HATERSANRERRASHRERTAT
(b IR 3- £ E ogioh R A

18 a 2007 b

i

£
150;

BHEA
E

h
¥

Tor s T S e

=

':LS -2 -1 o 1 2z 3 5 L] 15

2rod X ERAE RSN

[
200

150

100

L a5 T

50

%3 o 1 12
M IRE A

L R S TR
O O 2 e

B4 AYMESAIMECREZTERREENSETE
Flg. 4 Stalistical analysts of deviations in non-natural seismic
events bedween antometed and manwal catalops



. 34 I ™ M M

20FERIM

o
=10 =08 =06 =04 -2 06 02 D4 056 DF 10
R E R

B BExMASATIHALE
EEZMREMEE F5 B HE NS %R
Fig. 5 Statlstbeal analysis of P and 5 wave arvlval time
deviations in maiched nom-natural seivmic events
between antomated and manual catalogs

3 E5itie

AHBURLRFREEARNBEREER. &
BRz2EHIHAZEEH AL AUEXRT RN
MEHERH 2 TEAESHICENBRESERE B
BETHREEIAHLHNPELEMNESHTLEE. HN
FHRASRESERATRHE - BEATEERKHE
MAmREEE SAIREEE HLSH. BHUT
it

(1) BEEATERNHEXLMBEEL 8 645 1,
HE—HBATHEEXABREGFR7.918. H3h
HASANTHREEKER N IXN. AEREHIATH
HEf WaEES 13,14, NI EHABEATHREN
FlMERBBEH AHETEERINAETFEM
ARt AR HIER R RBA TRERERE.

(2) EUFETR. AWRES A LRHSGRE
F—BL.AMHAERPUEBENRZLERESE S km, &
BHABEETFE 2. BEREEPELCIN
H.RE—SSEFHBEDRBAREPITAIRAR
%,

() BEEENE. S REEIFEERMHT

RFGREREST OMNEFE 2 km LA, REFR
ERcAmamEFRER EXBERREREE LK
7E 2 km LIRS, th B3 X T 36 X 22000 0 A IR I R
ELETREFINRNERMNFE —ERE.

() MEFH. WEEPETOIUNHFLHL
REEAN L1 MERETRREGTFATIHRAY
HIBmBEERAEESAMTEEZR. BT RERE
ABEAEHEARSERA,

RGBT AR R L
RISP #EE,

£ 300 -

[1] FER.EHER.FEE. % 2T PhaseMNet PR A
sk A ERRESHL]]) R MEE RN AE,
22, 42C080 AT0-873. O] 10, L40T737). jae. 2022, 08,
018,

(2] BRAE.ME. BFE. % 2022 F 6 F 10 HUhIR#E
HEFAEHRESNER G SNED] R TR
L . 2022.44(06) ; 1450-1458, DN, 10, 20000/, 1000 —
044, 20220817003,

[3] TAX.EHP-FUHD. S 2022 L S HWEMNER
Mg S MREAREFEHLBFRFTN] R TE
MWL 2022, 444020, 408414, DO, 1, 20000/ 1000 —
0#dd, 20230125002,

C4] MR . kg f AHE.S THEEMBLIBESR
EREFE NI ESHERMLIEEFIHEAL] #
HAHEAE R . 2021.64¢ 100 . 3632-3645,

[5] $Fd. LW LWEXE.GHERZFETHERRES
BT 76 % . 20220010, 7-11.

(6] RER.FRESHANEHREEFE BT MHER
(D] B&FH JITITRER LS. 2007

[7] H4w R il . 5 8% BRIAHATERSE
FRLIT. o B MR 2081, 3T(02), 50B-522,

(8] Zhu W . Beroza G © . PhaseNer:s a deep-neural-net-
worl-based soismic arrval-time picking methad[1]. Ge-
ophysical Joumal Intemational , 2013013, 1.

[97 Mousavi 5M . Ellsworth W L . Zhuo W . et al. Earth-
qualte transformer-an attentive doep-learning model for
simultanegus earthqueke detection and phase picking
[1]. Nature Communications. 2020, 11 (11; 3932, [0l
1, 1038 94 1467T-020-17549 1-w,

[1o] A@E -BHEB. EFE.SIASEAEABREE
2020 SFEEINAE Ms. 6 ke B AP P AR AT ()], B
L2022 530040, 1375-1381. DO 10, 16509/). geore-
wiew, 2042, 06, 021,

(RXHMERB 56 W)



FABWMERBLISH)
2023 4F 12 A

W A oa No. 4
EARTHQUAKE RESEARCH 1IN SHANX] Dec.

- WML -

T MNE 1000-6265¢ 2023104-0045-0F

BEBEMREREMHMBEEXCAERS N E RS
#ig 4k

(eHFEATHRES . RE T TF2l000

M. RTOR DR S RS HE{Y 2010 E 202 ERNBET NG R AERTHN. ER DR
HHFEAHEEESSESVINAEX. BiITagRmIRN EAuEnBRER . KEGA
EXHMELEESH EERNTENLBRRNFARTERE SAUMNOERTIERESAAE.
BER. ATEAFFERNEME, G RTREROEWES. yAEME TR AT ®

IRIR LR R AR

FRA:TFREX ARt s, B/ M TS
EREED:A

hE SR P15 721

¢ 3=

HREREN . LR R ARE, REET
REFHEFRF-EMOERTEREMHAREFSHN
f, ZEMAAR S EEA I AETRLREE
197 FRLERAERERERD AT RRER
HHEEME R HREN GRS T EEN
RAERAEH . ARARBH SEAEHAERRERA
AENHER  MERESESALATRARTH
EETH HRRE AN FERERNEETFRE
— EEEREZRTE R TREMGER",

ERBENDARN D HATHFESHRERFER
ERELEHNTRAR G HANARNES ALY
FEAD- . H, EHER AR R TELR
BATENERER. SR TERRNARRFAN
REHFERTHER. RERNRE TSN (F
&[2!]::

FxREL RS (U TRAKEL G201 £
2021 4y BT B0 0 S, R T S R SE M Y
EoskL L, ¥R.EFRAARELEDRLE, G
EASER. FEASHHNNFE, v RFLEL 0T
ftAREEmEERSEER.

1 ANRAFHEE N RRE

MEEHNTESHRBEERAIL TR L km 4
IR ERKEEFER  GHEAEARR . GRS
PRERTEFREREDR. SR THRE =

Hrr B 202E-11-21

W REHEX - RHRAN N ZNETRBRE
FEmLSIENBEFNRER,

BEE et MM T 2014 5F 6 R, MWW
wETEWEA ZASMERBAFREATRER
PR GS—2000—DC MK . T EH#ERF
A RIS WY MIE RN X CDMA # i
FRERTMEMETHAEANFEEH R, S &k
FELEF O m MANHP, BREDLCEBRIRE
YRR TR A, R R R RS R
—ERER S, R B B SR, B R R
fas. BEBRREEE—-TENERA ETIHAN
RE{E AR MR . Nt R A RE R RER R
MTHeEH, NBRARHTEEFL . E—EEEL
REBEARTRASKTEERGER. BTS
RERME1FR,

BRI THEER, AR EEREREE
BN EEESSRE B S L. EARERAE
Br.E B AHRE T ErHISGA=S a2
Bl = A MARN S EABEREN., MR
WSRO EREY SN KABRXERY
2y, = HHAEE SN H 0 11 Hz,1--10 He,
1020 Hz, -1 HEAMN B R RERRY 1 min,

2 BRELRE

2] SEMFAEHEA LT
BzHWAR 2019—202] SFea B HHER
®. 8- . _HEAFHENETPES.BARERE

TEL M A M A99— ), & AMEAA. KL E M TIEW, TR 2GRN T, E— mails 1 1912624 80@ g, e,



T I ™ M M

20FERIM

. AP EAREERERTRAEE HAHEER
SANE. WRDBRANEFEEES I HGERR
Em.TEHFSR.AE.RARSARER. ¥Fh
B L (LR R R MR EE.SES
MERANEEFFAHEES, faEtsESSE
AEEHTH LA . REaEs — i 55#
EIAREE AN -0 4 M—0. 57, 2By i H
X BEEENEEENIEARE RZE2ARES=
EERFFHREAHEXE R HAXFHRH—0.07.

H:nmmmﬂu

LA |

]

WA (260 con P60 o W65 e ) E

N

B
[ ]
]
AE

& 150 mm PFRAEPE
- B, ARPH

kﬁﬁ!l
r

| 120 mm |

s

M1 GS—20—DC B ewEmm
Flz.1 Strociure of GS=—20M—DC elviromagnetic
distorbance instroment

2.2 AEMRERHRAESI

F AN L 3 LR B A BER 55 B R IE SR, H
ERIVEIRIEMTAIBL . EEZABEERN
AEaEMS TSR (LE 2, EEBEBEEEE
FIELEEEAE, FIF .7 00—8: 00 WA
K151 00— 17 ¢ 00 RBEE: £ FN H BT
. B CEAXHAEMNETES . EHTRAS
HEPLHERY, BEARLPENSHEMNEETL
B EEE-RASBHETFEDR . D-RFERHSE
—HHREFE 2~3 L. BESBOEEH S A
B.ATLBEHERDFE - EINATEESSED
BfifHxEk,

3} BHERAUELREER

3.1 FE#s

F1IABEE SRR E RN L RICEAY
7] W 2 it W LR Y B R R MR 400 kem 3 BB P Y
£ 3EA E 600 km TEEMEY 5. 0 L L0 200 km
HEAMGC IR LR AFEIFMFERURE. B4
FEHRTM 4. 2017 EMNAKBRT.OH,
OISR TS A HEAM A MUK TF 6. 0H R
BRSNS LA Py S WA . R (R — R
EREI~SashEHM,. EE LM _@AFR—.—
18 R B 1 B (R e, 7 0 P B . T
B ELE.

2y LR
—
£ 150
g IMMMW

50 : : -
MLAJM_,A_JA__U T

| /’N—ll_ﬁ__.‘—‘

EE: §o}

—».—«—“-%—L—.

BmiEMNT
=

—_
-

T
sbeE

40 g
s NWWM
y !
20 L L 1
0% 2070 2021
244

B BRS01 200 SEREYERSAEE AN
Fig. 2 Daily average curves of eleciromagnetic
disturbance values and temperaiure a1 Long
Coonty slation from 2019 (o 2021

3.0 FERTTRATFTHEZSH
3.2.1 W
ERXSerEER b, LR SHR
THRELANSEAERMESM R T AR
BEARACENTR.ZETATHKEESS . AW
WHEdh e EFER A= HENH AR EKPLT
Ak e W i F0 @ R A e R — B, Bk sk B KB A GR IR
EWEER 3~4 LA S).
3.2.2 EBME
MEETM ST EEE &R lR E S BRE BTN
WHTEH TR DL, MBS /R 202149
1I7TBE 13 A HBEREA R 559 mm), 1 HH
BESRTHENEFEALR. 19 BRET . 2021 £
I RIBES> AHEEEREM. B AEE 128 mm,
B4 = I E 7 B T OHA fB) Y BT R0 6 B BEE ML



02312 A FoH REMES BB EmEE TN L 47
BHFHEEERDEREE., RUABEEK, AL BERERERMES SRR,
BN TAET EERL - BHEREENTIHER.

201 150 -
it T 133
£ 1 5
® % 130
# 50 »
150 . . 110 . . . .
m -
ik
g g
B 1S &
o w
lﬂ 1 1 1
m -
ik
g ¥ 5
W e
¥ oo -
lu 1 1 1 1
Q & 12 18 b7l
2019=01 =01 t'h 19=07-411 th
M ERAAEMEDETELENL
Fig. 3 IDraily variation curve of eleciromagnetic distorbance st Long Conniy station
M1 RE S b aEE SO0 MO M I B G
Table 1 FParameters of coseismic effects recorded by eleciromagnelic disturbapce instromen! al Long County station
mHAEE
g1 8] #RAf BEC BE) BiE | EPE T | il BRI EE T | BE 2 BREEEE T
uspl Fecy 2014-07-2% 3144 105, 25 4.9 403 160 B0
H i GH14-10-25 34,85 o2, 3% 4,5 406 20
o s 2014-11-22 1026 107. &% 6.3 BE0 10
HM R EH5-04-15 15, 5% 104, 02 4,5 250 n 0
o F - ded LERE] 2015-0d-15 15, 78 108, 34 5,8 G538 an a0
L duARE- 2016-01-21 37. 64 101. 62 6.4 S6d 43
E A SIEnE 2017-05-03 37,98 163, 56 5, i 450 14
)i h A 201 7-08-0% 13 20 103. 82 71 328 SO 340
P AL BH7-08-0% 1318 133, 56 4,8 327 ) 40
1, 2017-08-10 3318 103 B5 4.1 3ET %
mo M 7-07-17 35,38 105, 36 4.1 an? 1] B
THERM 2017 -05-0% 1628 108, 01 1,8 165 13
o) nl ¢l 2017-08-30 42,27 105, 00 5.4 330 &0 120
AT 2018-09-18 32,75 195, 62 5.3 259 160 130
A x 2018-12-16 ot T | 10485 5.7 736 8 50
s Lol a-06-17 23,34 164, 90 g, 7io kL ]
EE- ) 2014-10-28 1510 102, 5% 0.7 aTn v
mae ZoE0-10-21 H. 8 104,17 4.6 413 5
mAEEN 20p20p-10-22 .83 15d, 15 4.7 413 15
HEgE 2081-05-22 44, 5% 54, 34 7.4 762 kA o] 210
panz g BE1-00-16 20, 2 195, 34 g, Rl L] 1]




« 45 . b ™ H M FEFE LM
. 125 e “’L! - 1HiE m[ Wl e
i M7
& 120 aom| ano [RE TS, wol  EHESRE
¥ }
115 S : + 100 * * !
150, 400 150, e
= 100l . - A mmrmsha  CRE 28
& | HWEfLsE po| wl MR
® 5o st |
Db 2 o o - : g : ;
20 257 ]
A an P N
B i1} n|
16} 15
"3 ISMM ISM
12 : : 10 , - 1D s : 12 : : ;
9 Lo 11 12 20 a1 22 1?2 22 23 24 21 22 23 24
vh ifh th ot
M4 REEREHIFARLE
Fig.4 Coseismic effect corve of eleciromagnedic disturbance at Long Comnty siation
M 188 B YA
0|
E g
5 B 150}
]
150} WV * r“W‘\ W
100 . . . . . 0 . . . . . . .
400 - 400
2kl o B
g g2
® 200 o200
o =
b F N _‘ L2 4l
0 - - - 0 - et gttt
600 L 000
3N - 5|
_m_
E i
™ i
00
o i  e— ¥  — l—r i} y 'l. ——
2 4 i) 1 3 £ 7
2019-06 24 2021-10 24

Hs WadmEinEw
Fig. 5 Form of observation daty affected hy lightning Lnterforvnee



2023128

FZH BEHRSEBNDHIETLERAEERER TR L 49 -

ST

e B e

16 1] 20
021-09 HM

He WRAMETHANDN1IANNER
Flg. 6 [Infoence of heavy ralnlall on 1he First channel

of electromagnelic dislwrbance

3.2,3 fERAXERR
FESFAN MACDREB (NS E@HE) LS

BT

100G

20220611 th
Mo

4 B Iz 1o 20 N

#EH4aT

RENT

% ‘I S IIZ 16 ZID 1;4
2022-06-21 Vh

Mz

g R L R R ERE X e AT L i
WA BRI TS ATNEREB RS
HE.SRIEFANEBRSEFER TR,
AMEEA A EARVEEABERAHE
wW.%REANHENNHEER S AHFHELEESR
FiMERTRHEE., HRRSEAR . BES TR
B 3L A5, RhE B AR TE 18 : 00— 17 = 00,
HNEBTEMEFAHHREES. RIENEMA
TR S Malab BB F e R
G—iE H A e, -G 0 B B AL R LG R
ANANEEE . HBAEZBAFEESHEEME. hE
TEH.6) 11N 12afE 16 nddR BB M L1383 1
T 14+ 15 A @R MEHRHA.16 0 00 HH %
B2l HFF IS0 E16:= 00 B3R SNEL R X
EERREED. NEE AR EEHSAMNNLEA
EAENEHRSTELFERE. . CEHELRTEA
Hetkzh . c HI1ZHTFF 14 20#0 15+= 30, =,
=HESEHIFRER: 1 BTE 4 10 EEFRES
B TR HE BN ERE B RER. RYEAR
BT—HME. - = EHAMREFELEHE, Hitk
¥, {0 = 2t e B G e B R S IR {E S R R

2022-06-21 v'h

ERATRIERMELAE 1 ARG REFL

Fiz. 7 Ahnormal changes in the first channel of eleciromagnetic disterbance cavsed by air conditioning vsage



« 50 « 1T S 2023 4
e wor
| 1EN PR 1R
] | roe
: i £ :
o 10 | -
: el
i |
i |
ot
2% ! '
o e
: !
71
1 1
) LI 1 [
i |
1
" A
=7 j : AN
i |
5 = P 1w}
% .
i W
S

{H .
10 14 18 2

20220012 th

10 !
10 14 18 2

Nr-=-18 #h

HEe FRTRIEAEADEITANGESTREFEL
Fig-8 Synchronized ahnormal changes in all three channels of eleciromuzmetic distorbance cawsed by air eomditioning usage

4 Hig

* B E G Esh B WA RE R
BRESFITRBUMT L.

(1) BEEHMENN - _EEETEEHE,
FHRRERER. S REHIEMAERBEEF
TAHR. BF—@HA XN T EEEEHE.NE
EHMEET. SSEENEA: . ZRETHRMH
TR

(2) R A& RER A & S T & wh — 2 A B Y
RN E R AR S M R,

(3) R E BN NN EL I E R
RAXTh2EHLFTHERAEN. BEhofMENR
FREERMEL;ZRREAEAN. MERHRRE. R
EXATEEZBANEHENEREW. HESHA
HEE MWk,

R RN E & WS Mg s T4
AREEHE I EREERYELNERNARES
Ef. A AAREARERTRAR . BrHASIA
RFRERE TR DRAFTETHEPRES —
EHEREL,

BEILW:

C1] Meibm mef .9 1950 FLEREGRTETB
Bk fF BRI SFFFL1]. 4 E BM. 2008002 180-
146,

BE. GRS A AR R A — R
B EFST - 1935015 33-38,
AR AAE TR S HORBTRETRY
[)]. RS B 3F , 1988 (05} . 56R-571,
ETH.FHE. MRS A0 B FH AN
Bt sl A R L 19910050 . 594-601.

FEE HREWEEREHNMTEL)] wEHEEN.
1984(51);261-268,

HmE.EH¥. A2 % FAENIEPHEER
RN hREEE 20030010, 102-111,
BEE.CET AR EHRFE RN AWSRED]
B L LT (04 18+ 20-23,

FEF . BEB.4PF YREEHA S G e
ph R AT AL, b 2000001} 65-T0,

HEHR. B HEEEBEMNE AR HTRL]
B 45 L 2000037 3543,

FH.BE.BHE.¥. IHFES I E b RaEE S
BASHMEET]. FET M. 200402 ; 3846,
FEEIR.EFN.E AELSFABEESTRESH

(2]
L&]
[4]
5]
L6]
7]
(s]
L4]
(10]

[11]



23 12 A FoH - REHRSEENAPEELREEERER TR rale

ExEWFEL] v HELRE . 2HE001): TE-B4. [20] Two tvpes of changes in apparent cesistivity in earth-
[12] TEE NgRSaEXIANE0)]. BREREDE. quake prediction [ )], Science China { Earth Seiences ),
2000¢07) . 8- 18, 2011,54{017 ; 145156,
[13]) X&:¥F.GEI LR EXISERTEESEER (21] ZFEM. M. TR.€ PEeaERINETLET
WFELI]. MU . 1998(51),55-64. EEREEWHI] £ b, 2002, 320047 4551,
[14] EE% . SFHE. A .5 XA EMAHCRE [22] HEH. HhRaEBRdmr+NE. . m2ERH ).
fo 700 AL RS R, 2004002, 73-78, wE 5 T, 2006005) ,34-37,
[15] FRE.LESE.FR.E PEERERASMINE [22] HE VAR HERE. S t=ZRBb LA
a1, RS R L 2005(08) ,11-21, B A H T e ()], dedh s M L 20092 (0F) 11-
[I6] BEEE. M. THR. S aBKINEIFEER 16.
PR b By Rz FITD. M BB M S BE 9. 2010, 31 (247 MAS.REE®E.GaM.- % LESKE L@ EN
(D8] R3-67, EORERT Mg S REE )], # b i, 2018, 16(00) 7O-51+
[17] X4V . GHE.AERY. X SEMULEDLHEHR 83. D0, 10, 16661 /). coki. 1672 3791, 2018. 0L, 074,
MERE By LT . 2003(02) ; 85-93. [25] BB EHE. £X.DC—THERDEAHETHS
[12] Z=W.EFM. B, % 0 ULF f kT B 5% miE BAREl)] iR, 2010,30051 176-181,
CJ70. do At % TG0 0 8T, 2005, 29406 1 170-176. [26] ER.FEE.LEN.Z AR BEAME TR
[13]) E2.SFE AR ESNARYTSTIARERGE E¥aerll] 3 Fh® . 2004003} 69-70+65.

ERFED]. . 2008004, 112-120,

Analysis of Variations and Influencing Factors of
Electromagnetic Disturbance Data at Long County Seismic Station

LI Yvanlin
¢ Bua)l Esrthquake Apeniey . Bao)l.Shaanxi 721004

Abgtract s Analysis of vadations and infllucncing factors of clectramagnetic disturbaner data at Long County Scismic Station from 2019
to 2021, It is helieved chat the anoual and diwrnal varations of electtomagnenic disturbance values were found to exhibit a significant
negative correlation with tetnperature. The stody explores the infllusncing {actors of elestromagnetic disturbanee aboormal changes
and finds that the electromagnetic disturbance st Long County station exhibita significant coseismic effects for moderate to strong
earthquakes ocourering within a certain disvance [eom the station. Additionally. the observation data can be easily affected by [actors
such as lightning. heavy reinfall. and high-power electrical spplinnces, By summarizing the influcnee patteros of diflerent interfeor-
ence lactors: it provides a basis for rapid interference elimination and accurate identificetion of precursor enomalies.

Key words: inlerference factors; electromagnetic disturbance; coseismic e[fecty obsetrvarion darta
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Instrument Calibration Management Software Design and
Application for Seismic Monitoring Station Network

CONG Zhuohong'¥ . LIANG Yan'? . VAN Meirong™ . LIU Fa** . PENG Liljuan®?

{1. Shanxl Earthquake Agenwy. Taiyman. Shanxi 0321 ¢
1, Datang Selamic Mnnltoving Center Station, Shanxl Earthgake Agency., Datong, Shanxl 03700, Chingy
3. Natlanal Continentpl RIft Valley Dynamics Ohservalney of Tadywan, Talynan , Shanx] QMHZE, Chine}

Abstract: To improve the efficiency of instrument calibeation management [or seismic monitoring stadion tetworks. a calibration man-
agement soitware has been develeped. The solvware is designed and develeped osing the O+ + programming languege. and it mainly
includes five modules: wser mansgement. information query. calibration reault entry. table output. and bschend database. After ap-
plring this soltware o the seistuic monitoring station nevwork in Shend. it optitizes the original ealibration process. reduses calibra-
tign time. enhanges the efficiency of instrument calibratign for the seismic monitoring station network, and achieves unifisd manage-
ment o calibration informacion.

Key words; instrument calibration; scismic menitoring station notworl: software design
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Abnormal Data Recognition and Interference Elimination
in the 2021 Geoelectric Field Observations in Heze, Shandong

SHEN Msozheng' , ZHOU Minghy!' , ZHANC Jun', CHEN Yabong' . ZHANG Jihong® , FENG Liangle'

11, Heze Sefsmie Monltoring Center Statlon. Shandong Earthgeake Ageucy. Heze, Shandong 2740040, Ching;
2. Shandong Earthgeake Agency. Jinan. Shandang 250004, China?

Abstract: From Seprember 2021 v Febroary 2022, abnormnal changes were observed in the geoelecrrie field observation data in Heze,
To identily the cause of the anomalies: station personnel condueted anomaly recognition and interference elimination work. Through
inspections. tests. and comparizons between the main and backup svstems ol the observation systenn. external device system. eles-
trodes. and clectrical ciccuits in the observation room, interforenee sourees were identified. After climineting aboormal changes in the
geophysical field, it was determined that the abnormal data variation was caused by elecrrode aging and poor contact between the e-
lecirode lead and external eireuins,

Key woeds, peoclectrle feld; Inberferetwe; anomaly recognition: poor contact
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Study on the Distribution Model of Population Spatial Kilometer
Grid in Shanxi Province
CHENG Ziyan'* . YANG Bin'* . YU Tong'*

(1. Shanxi Earthqmuke Agency. Taiymn, Shamxi 03021, Chine;
2, Motk Continental Rift Yalkey Dyoamics Observatory of Tadyman, Talvoo. Shenxi 38025, China}

Abstradt ;. Accurate population distribution information is erocial for rapid post-disaster asacsament and emergency rescuc decision-
making. The precision ol population distriburion data based on administeative divigions no longer meets practical needs. In this ad-
¥+ We intcgrate romote sensing building date. residential data. naturel environmental lactors. and statistical population data, Foou-
ging on Shanxi Province a5 the target research area. we establish a mathematical model for kilometer grid population distobution,
The generared papulation grid data {rom the model are cotnpared and analyzed against real-world sitations o verify the models accu-
racy, Imprement suggestions arc proposcd to gredually develap 8 simple. efficient, and applicatien-oricnted method for gridding
populaticn date thar meers practical requirements,

Key words: population distribution: kilometer grid: model
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Detection of Non-natural Seismic Evenis in the
Datong Mining Area Based on Deep Learning Methods

ZHENG Yad'' . ZHAO Xievyun'®

(1, Shanxi Earthqnake Agency: Taiymn. Shanxi 03HEZL, Chinmy
2. Mationzl Conlinental Rift Valley Dyoamics Obsersalory of Tadyman, Teivean, Skaoxi G325, China?

Absiracl. Urilizing deep learning metheds, we conducted micreseismic detection on continwous weveforms from eight stations of the
Cratong non-natural seismic experimental network and 32 [ixed stations [rom geisnnie networks in Shanxi and swrrounding provinces,
covenng the period from June 1 to August 31. 2022, The automated catalog of noo-natural seismic events was gensrated, A compari-
son bevween the awtomated and manuwal caralogs revealed thar the automated caralog identified 7. % times moere non-natural seismic e-
vents than the manwal catalog. with a detectien matching race of 86, 9%, Events with a vitme deviation within 1 second accounted Tor
81, 5% of the total matching events, while those with an epicenter deviation within 5 km constitated 83, %, Additionally, events
with a magnitude deviation within £ 0. 3 ML comprised 51, 1% . and rhose with 2 deprh deviation within 2 km constitated 60. 1%,
The analysis suggests that the real-time intellipent procossing system significantly supplements the completeness of the none-natoral
seismic catalog in the Datong miniog area, demonstrating high localization aceuracy. This system can be applied to non-natural seis-
tiie detection. activity analysis. and localization in the Darong muining area

Key woeds; non-netural carthguakes; decp learning methods: microscismic deteetion
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