Advances in Geosciences HiERR} SR, 2023, 13(8), 858-864 Hans i
Published Online August 2023 in Hans. https://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2023.138082

REREIE X R IENFFHES RE T

FRE, Fex, #EF
TREKARXIER, FE ®)

Woks . 202347 H11H; FHBER: 20234F8H14H; KA HI: 20234F8H23H

R

RERRMXF5R L RBES EEIERNREENRER. 2CL2021FE7HE8H RE3.64BHAN
Bl, SMTREESIRE R, BSE RS R EHBRIRE, URET IEBREEMGER, ERER
R X RN RRHERRRE, S48 RbVENZRBMEREA RS, ST ARN2021E7A R
REMCOCLNM20214E11 5180 Ri4.0%HE .

K §Eia

RERBMX, HMRIE, HMRRE, BREST

Seismic Activity Characteristics
and Disaster Analysis in
Wuzhong-Lingwu Area

Guofu Luo*, Hengzhi Luo, Yingcai Xu

Earthquake Administration of Ningxia Hui Autonomous Region, Yinchuan Ningxia

Received: Jul. 11", 2023; accepted: Aug. 14", 2023; published: Aug. 23", 2023

Abstract

The seismicity above medium intensity in Wuzhong-Lingwu area is characterized by high fre-
quency and heavy disaster. Taking the Lingwu earthquake cluster of magnitude 3.6 from July to
August 2021 as an example, this paper analyzes the activity characteristics of the earthquake
cluster, recalls the historical earthquake clusters corresponding to earthquakes above moderate
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strength, and forms sparse sections of the north-south small earthquake profile in Wuzhong-Lingwu
area, based on the fine location of small earthquakes. According to the comprehensive analysis,
the July 2021 Lingwu earthquake cluster has corresponded to the Lingwu 4.0 earthquake on No-
vember 18, 2021.
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Figure 1. Distribution and focal mechanism of M > 5 earthquakes in Wuzhong-Lingwu area
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2.2. WIS E AT

JIT VR BB 1 1 52 1) e i — 7 I TR R — i Y TRl PRl R 0 MALT R DAL R s B AT — s RO B o A
LEE T RO R X 4.7 KL BRI, R B SR Dy b B R H s [11], A B M= e H
[ Hb 72 7 H VL gm2H, 1988) [12] 41+ [ 5% J M il T =) 2023 4F2H 248 2% 1900 4F LAk 5 2% DA iR H 5%
A, TR T SR R L X A R (M > 4.7) B (R 1)

Table 1. Destructive earthquakes were recorded in Wuzhong-Lingwu area
F 1 G FIERURRER K XA R

b 7 ] (A=
s B BRZIE SEA
B H H i 313

1 1474 12 11 37.9 106.3 5%, Vil RilH
2 1889 09 00 38.1 106.3 5%, Yl RE

3 1899 00 00 38.1 106.3 4, 1 R

4 1921 02 22 38.1 106.3 6 VI R R
5 1962 11 06 38.0 106.3 4.8 Vi R

6 1962 12 07 38.1 106.3 5.4 Yl RET
7 1962 12 18 38.0 106.2 55 Vil R
8 1971 06 28 37.9 106.3 5.1 Wl R

9 1984 1 23 38.05 106.30 5.3 Yl R
10 1987 08 10 38.11 106.42 5.2 Wl RE
11 1988 01 4 38.07 106.34 55 VI R
12 1988 01 10 38.09 106.36 5.1 Yl R

HACH LR, #ik 2022 47 12 H R E R X 053 M > 4.7 HiHR 12 Ik, & RR R
BT 2. Gt R, RO R EBIX EE DL 5~6 J0Esh N1, T EAICERECR IRy 1921
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ERE 6 R, B E R U R RIAIXGER N F, S 2 IRBURAYE A, 1962 4F 12 A 7
HREEAE 5.4 i, 11 K5, T 1962 45 12 A 18 H R KA 5.5 HHiE; 74, 198841 H 4 H
REUKHA 5.5 HHE, 6 KRG, 719884 1 1 10 H R KA 5.1 itz . H Al = A0 R DRI
%O P 35 4, AIREAFE R AR PE R 0 5, IR E S EE A,

Table 2. Statistical table of earthquake frequency
2. WERSUA Gtk

=2 M 4.7~4.9 M 5.0~5.9 M 6.0~6.9 M7.0

L

W 2 9 1 0

2.3. HUNHRIESNHE

1970 LR SR R X Fh N B AR R T L DA 00 B4, 280N R B 8505 8 5 T2 it 2B = i
SRR BT N XA ok DA E AR, HBUB ORI ZE . 8RR XN E R R L,
BRESEETI S, REHI M4 UL ErREEE, MBS SEPSMEBEEE, Tl 2021
F7 ARRER NG, MBS ST
3. RERKMXEEER

2021 FF7 18 HE 8 H 7 HRR/NERMRMZ, LIMEES), it FME 26 ¥k, Hr M0.0~0.9
4%, M1.0~1.9 2% 16 X, M 2.0~2.9 % 2 ¥k, M 3.0~3.9 2% 4 &k, I KHZEART7 H 20 H 02 v 40 4
M. 3.6 HiE, YORHUES BN 7 A 20 H 03 B M 3.2 #1758, o AKHIESRACHIEZESR 2 AM, = 0.4. IR
RIINENETE SR E iE 2 (E F B BRI =1 [13]), #ie v REGEREFH

Table 3. Correspondence between earthquake clusters and moderate earthquakes in Wuzhong-Lingwu area since 1970
2 3.1970 FLURR B R KM X B 51z Xt 32 LA B3R R 1E R

s HLUBI H] WHL wAME EERLER  AREKA FEEREKm XN E
1971-06-28
== A
1 1971-06-10 21 Al M 4.7 E[3 18 10 551
2 1973-09-25 8 S M43 E[S
1984-11-23
-10- B . = -
3 1984-10-25 11 R M4.8 = 31 0 2t 53
1987-08-10
-11- B . -
4 1986-11-14 15 2 M.3.8 3 264 10 2153
5 1992-03-09 6 FHHE M 4.2 e[S
6 1994-11-21 6 S M 3.2 E[3
7 1995-05-21 44 HHE M 3.6 e[S
8 2001-02-02 7 S M23 e[S
9 2004-07-30 6 RE M 4.1 E[H
10 2010-12-17 10 Ik M, 2.4 E[3
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11 2011-04-21 14 RH M2.9 E[H
12 2012-09-08 6 g M, 3.0 E[H
. 2021-11-18
13 2021-07-18 11 RH M_3.6 E[H 123 3 HIt 40

DL IR R 0(106.25°E, 38.02°NYA[ELy, 2242 50 km Ya I, iit 1970 4Lk R - R X
(R EIE 3h 5 52 R0 R s DX rhsi DL B b 732 PR 6 AR G (6 3) . 1970 4 RLRILIC BN E A 13 k(1€ 2), Hrp
BUGEREG 1 AFENX LR - RECHIX 5 LA BHIRE, A RERAEZR 23%. ARYEHIE IR &/ R EFH 77
PSS R = O Hh R A SR R K — TR o P I TR TR L TR, R = 0.05. DA - REGERE
ToAZ X 3w LR, e 39k, KER 10 IR, U 1 k(1988 4E 1 H 4 H R 5.5 JithfE), @il
AT, 97.5%EfE/KF 1) RO=0.556, R<RO. [t R i [X B FEE A TR BRI IS, R SR
GHX 5 2 DL F b RE T A s 22, 5 SR 2021 4F 11 A 18 H R i 4.0 L HE .
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Figure 2. Earthquake swarm events in Wuzhong-Lingwu area since 1970

2.1970 FURRER R X EERTNEH

4. RERKHEX b B/ EEIE S

FIFH 1970 5 1 A & 2022 4F 12 A 58 R B X s RS e H 3%, #1752 8 R b X b {E 1/ A
Pl IS Sl T 2R 1) R U R R 1 T (%] 3(a)) A1 b A1 T I (] 3(b)) o JEIT ZRE 73 i 52 A8 R i XIS b B XA
FEVRLR I T /N EAR LB, )8 i DL b 53R 1V TE S R

K 3 Bon, SRR EHXAR b A X 38 R R M iU AAE A AR MR 1 fa R e [14], HERBEEAK.
T2 X S A R GRS FEE 51 THT P /DN FE A B B 3 4 R TR bAELIX, 285 6 5o i R b X oty 1 7R ROl 8RR AIE [15]
MRS R R K Gt R R, W R OB R MR R AR e KR 5 WA . 2021 47 H% 8
HRK 3.6 ZERERAL/NERTE 3 AR, & THESMEE S, INNIZEREX N T 2021 4F 11 A
18 H R 4.0 FHhiE, JE8kA 5 HUL EHFE v REMEA K.
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Figure 3. Based on small seismic profile and b value seismic risk region analysis
E 3. EF/)NESHEM b EEERMEXIES

5 RERRMBERE

H 1960 FLK, RERREHX LKL 5 HLL FHRE 7 K 6 41(% 4), XEHEH YA TEARMNAE
e R . RS R IX S35 2 10 SR B B — IR VIE IR R 5 . a0 1962 4F R i 5.5 i
fRE 10 KA 1971 RN 5.1 iR, 25 13 KA 1984 4 Rl 5.3 iR, /5 13 4k A 1987
SER 5.5 MR . xR, KERE N 1987 45 8 H 10 H R 5.5 HELF 27 K5 R ZEA
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Table 4. Devastating earthquake and disaster occurred in Wuzhong-Lingwu area since 1960

2 4.1960 FLUIRR B R R X &4 HRIA T ERE

" i
Rle my B 2 o [ 7 5 AL

o %
T AR w20 wE

1 1962-12-07 38.1 106.3 R 5.4 VII DECTIA s BRI, 80%)5 B EE
2 1962-12-18 38.0 106.2 R 55 VL HEIHG REE, —K5 R R,
3 1971-06-28 37.9 106.3 £y 5.1 VII RS2, 24mn., 8 BK,

W IREHIAR L, FEARG I PITR,
BT

2 27 Ji i85 )2 = B R FE R R SR A0
WK, #5518 1|, — APy, st
K 10 3k RAEBH/NDR R
LT 830 T3 TC.
K2 R T S AN R R R AR A, ik
XU FFRT, DO ARSI LA
., HOImH EKEI A

4 1984-11-23 38.05 106.30 R 5.3 X~

5 1987-08-10 38.11 106.42 R 55 XII

1988-01-04 38.07 106.34 R 55
1988-01-10 38.09 106.36 Rk 51

E: BWRORIEN (THEMRAZRXD) , H0RkEE T MR R RS SR .
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