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Abstract

Based on analysis of characteristics of earthquakes with My, = 3.0 before earthquakes with M, = 5.0
in Wuzhong-Lingwu of Ningxia since 1970, the rule and quantification index of seismic activity of
earthquakes with M. = 3.0 before these earthquakes with M = 5.0 in the region are obtained, and
this index was used to check activity of earthquakes with M;, = 3.0 in other time in the region. The
results show that this index is suitable for determining the occurrence of earthquakes with M = 5.0
in the region. The research of this paper would provide important reference for seismic determine
and earthquake prediction in this area.
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1. 518

THE A - R X R T B AL E B GRS G, 2 1950 AF DAK g 5 i b AR A BRI
X (LRSS, 2006), 1950 4FLARIZXIRIL KA 7 ¥k 5 L EHbE . X —HiX 1) 5 DL B R H T E
SEEE I B2 FIBHRNII[1]-[6], DA L2235t 1971~1988 4/ 5 K 5 2L B ERHAE T BRI =
SEEFEIT, 1984 45 11 H 23 H R X 5.3 b i 7 & [Hk H ¥ X Hb = RV 1 4 0 s AR R A Tl [ 1]
fEZMFEE(2017) [7IHIRFFE AR T %X 38 5 2% L B R A AT A SCRT BRI, A SCM M E TR
R AR A P BRI T % XA 5 2% DA L HUE BT My > 3.0 LB RSN E BALIRbR, IR Z e R e
B M > 3.0 U RIE S G HLEEAT 1R Es, BHEEMR B E BAL TR FR, X2 XA 5 R 1 e e 4t
2%,

2. ARAR

AR T E B H S8 T H 557E Ha NXNX2, FE T4 [E5E Ha China2 #1971 £ 6 H
28 H5 M 5.1 2372 .1984 45 11 H 23 H R R 5.3 Zth =M1 1987 428 A 10 H R R 5.2 =TI ML > 3.0
PR R GRE, BIUEA SR 7 E 1058 B M 2 555 H a3t NXNX2. 1950 DUk T8 K& AR X LK
A 5.0 R 7 IR, K LGH TIX 7 RHE S AL, T 1962 4F 12 7 HA 18 H X 5.5 MR RS
RTRIAA, R AU B 1970 4E P46 . 1988 4F 1 A 4 H R 5.5 KRR 1988 4F 1 A 10 H R
5.0 et E RRUE, RIS — IR F A, AR 404 1988 4F 1 H 4 H R 5.5 HEHTH) M > 3.0
b S BRI o

3. BITRFANS X bR RIHFE
3.1.1971 5 6 A 28 HR® 5.1 RHRAVEIR

M T ATEAE H, 1971 5 6 H 28 H R 5.1 gt Al -FHF %8 - Rl X My > 3.0 Jthi= o Ai /e 1=
T AR A, IORAE 12 IR ML > 3.0 4z, 4k ML> 4.0 g0t BEE TR AR IR, =P
X My > 3.0 Zh i A B I 18] (B Rk By, SRR RGO 4 A 8 HAERIRE ML 4.2 JBbiR )5
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ZXHR ML> 3.0 ZUbRE T 7 20 A, 6 10 HRAE TRAEH N ML 4.2 FOERTIEIERZRE, 6 1 28
Hmt AL 7B, w3k ML > 4.0 gt 28 H 5.1 4ot 15 5= (O] RV AT /=) .

Table 1. Parameters of M > 5.0 earthquakes in Lingwu-Wuzhong of Ningxia since 1970
F L1970 FLURTERR - RBMXEZER 5.0 RUALHRERSH

Frg FEHH iz s e s

1 1963/12/7 38.12 106.27 55 R - R

2 1963/12/18 38.03 106.18 55 R - R

3 1971/6/28 37.75 106.20 5.1 THRE

4 1984/11/23 38.07 106.22 5.3 THEHRAR

5 1987/8/10 38.05 106.28 55 TEHRAR
1988/1/4 38.07 106.27 55 TEHRAR

° 1988/1/10 37.98 106.27 5.0 FEAR

105°E 106° 107°

om0l T 197102 " 197103 ' 197104 | 197105 ' 197106 ' ]

Figure 1. Epicentre distribution and M-t map of earthquakes with M, > 3.0 in Wuzhong and Lingwu from January 1-June 28,
1971

L1971 F 1A 1HE6 A28 HRE - REMEXH M >3.0 KRR IHM M-t

3.2.1984 £F 11 A 23 HRE 5.3 b BAEIRE
1982 4 7 A& 12 AR - RRHIX M. > 3.0 3B A% 6L, 1983 iz X kA K4 M. > 3.0
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HHFE(A 2(a)), 198441 H1HZE 11 A 23 H M, > 3.0 JthEm LB e, EENMAEHEHERE
20 km A (15 2(b)), B ELHZ BOTMR SR ATIR 7 . M 1984 4F 1 A% 11 7 23 H LR,
RHIX LR 8 I My > 3.0 ZUHhiE, 2 K M > 4.0 rithi&: B ERAEMIEL, BHX M > 3.0 %
R A (B i TR B A /), MRS FE ORI R 10 A 26 H M 4.4 ZHhEAN 11 A 23 H M, 4.8 &
F1% 5.3 HURIATRE, 11 H 23 H M4.8 OB & BRI 3km, K5 6 Bt kA T EE.
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Figure 2. Epicentre distribution and M-t map of earthquakes with M, > 3.0 in Wuzhong and Lingwu before the 5.3 Lingwu
earthquake on November 23, 1984
2.1984 % 11 B 23 HR R 5.3 HIBATRE - REMXAI M. > 3.0 L ERF S HEF M-t

3.3.1987 £ 8 A 10 HR K 5.5 &IEMRIE

1986 4 1 H& 6 A5 - RIEHIX My > 3.0 b B /0 A7 B8 AR AE T 3 IR M > 3.0 2t iE ; 1986
6 H 29 HZE 11 H 13 HiZXIEEA K4 ML > 3.0 7% (15 3(a)); 1986 4F 11 H 14 H & 1987 4E 8 H
10 H M. > 3.0 Zeth i rh, EEAAENE R 38 16 km JuFE N, kDL 1986 4 11 A RS0
Hr(l 3(b)). 1986 4 11 H % 1987 4F 8 H FiE ke, EHRXILEA 7R M > 3.0 ZiHhiE, 1R M. > 4.0
PeHuiE: FFEWT ML > 3.0 U E R R AFER BT BL: 1986 4 11 A1 1987 46 A% 8 [, 1986 4 11
HRA 3 WML >3.0 BB R, AR KA 5.0 FHiE, ML > 3.0 ZthE P 7 MNH B X RET 4 ML>3.0
PHFE, LIRM. > 40 HhE, 7 H4H M 40 FHEREFE—MARETEE, F7H4HM 40
SR B RS .

3.4.1988 % 1 A 4 HRK 5.5 K EBRIRIE

Sl - Rl X 1987 4F 8 10 H R 5.5 M E WA H R A ML > 3.0 R FE 15 k(K 4), T
1987 410 H 1 H% 1988 4F 1 H 4 H R 5.5 MR L HIRA KA M. > 3.0 JHhiE, WizIXEH er 5
UL EHFE S 2~5 A NHERH ML > 3.0 BARER A (R 2), X 3 A RAE K4 ML > 3.0 2t 75 2 1988
1 H 4 HRHK 5.5 FHBEA R, ZRENSEHEZHIX 5.0 ZHE G ENSA SRR E
5.0 2% UL M ESRAL T 2%,
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Figure 3. Epicentre distribution and M-t map of earthquakes with M, > 3.0 in Wuzhong and Lingwu before the 5.5 Lingwu
earthquake on August 10, 1987
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Figure 4. Epicentre distribution and M-t map of earthquakes with M, > 3.0 in Wuzhong and Lingwu before the 5.5 Lingwu
earthquake on January 4, 1988
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Table 2. Number of aftershocks (M, > 3.0) after M > 5.0 earthquakes in Lingwu-Wuzhong of Ningxia since 1970
F 2. 1970 FLURR A - RE 5.0 A LHERMKREM, >3.00%H

e EHH Hi st/ R EEE2AHN 2-5 1A
1 1971/6/28 FHRL 5] 14 1
2 1984/11/23 THERK 5.3 4 5
3 1987/8/10 TERHK 55 15 0
4 1988/1/4 TE R 55 8 7
3.5. IhNG

MEL AT LSS H LR LA

1) R - RptHX 5.0 SO ERT A E X ML > 3.0 St B E R R AL, BIEZEN LHTE, &
FRERARIEITL, FEHX ML > 3.0 Zetth 8 R A RIS R bR R /N, 1 RE R R, I R B
AR 6~11 M H .

2) 1971 £ 50 - R 5.1 it . 1984 45 R K 5.3 4 FE A 1987 45 R K 5.5 HHERTEF X M > 3.0
PR R EEIR T A 12, 4.4 F0 4.6, FFERT 2 MAMKET ML > 4.0 ZthiE, M > 4.0 ZbiEr Kk
ARETRETE), HIKEHE N 1~4.

fEf sz, 8- REHXEERN M > 3.0 ZhEEF R AELE 20 km EEN, M > 3.0 ZhiEiA
B4l b, HAE M >40 FERA, 2 NHN 5 RS R AR REEE K

4.1965 FARRE - REMX M. > 3.0 Rt R ETIE RN B

MELEAHTT LR H, MR - REHX M, > 3.0 g sh Ml R A e, 1% X0k 4E 5 bl
BRI RTREEIG . v TR EZAS W, e T 1965 AELICK R G - REUHLIX M > 3.0 Z i R AR R
(MBRARRE), Ak 5 P B R8N BT 4 I B(R 00 5 27 DL 13t e A% 7 S el 0 e [ — f
REE), PR T 5 A 5 IR(1& 5). 73 Al 11X 5 YR BUK) ML > 3.0 Stz i A (] 6),
HAR R -
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Figure 5. Half-year frequency map of earthquakes with M, > 3.0 in Wuzhong and Lingwu since 1965 (after removing after-
shocks)
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Figure 6. Epicentre distribution of in a period with higher frequency in half a year 5 earthquakes with M_ > 3.0 in Wuzhong
and Lingwu since 1965
[ 6. 1965 FRARRE - REMX 51 ML > 3.0 FMRHFHR SRR S 5 HE

MIE 6 ATLAEH, 15 6 i 6(a). & 6(b)F1E 6(e) ) ML > 3.0 ZtELEHIRE A TET 5
U, H ML > 3.0 ZHEB R mAES, B, HEHRANBEARKE M. >4.0 ShiE, RAFEEULE
%1985 £ 1 HE 6 A RE - RiCHX ML > 3.0 B k4 1 7 Wk, Hrb g 6 R AAE 1985 4F 1~ 1,
X6 ML > 3.0 2t 1984 4F 11 H 23 HR I 5.3 ZUthERI &R, RIZE BT DAHERRES; A
7TRIAEH, 1988 4E 1 H REMIXRAE T 24 5 UL B, R AL — M 5 L R0 E R [a]
£, 1988 4 8 H & 12 HiZ XA AN ML > 3.0 e MR TR 7E, itk 1988 4F 7 HZE 12 H M. >3.0
Bt B E A A BTG R, ABTRE . LA U EST, X 5 B ML > 3.0 2B =
UOEENEAFE A HT 3 Ik 5 ZR A EHbE RAERT ML > 3.0 Zidb B S b R AR (RS0, 31X 5 AN B 1) i 3 v i 0
WA RS UL EHRE, KRN L BTS2 ML > 3.0 ZH0RE 4 g 2l ) e R R b ) e 12 X I
5 g LA MR 9 R AR o HERR I
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Figure 7. M-t map of the 5.5 Lingwu earthquake on January 4, 1988 and the 5.0 earthquake on January 10, 1988
7.1988 4 1 B 4 HRR 5.5 %&F1 1 A 10 H 5.0 HibTH M-t

5. &g

ZEE LA B, ATRASRIBL R LA

1) 1965 AR 5D - RECHLIX 5.0 et Hi 7 o X AFE7E 6~11 4N H i ML > 3.0 2t E &Rk 2,
B R R ARG, B IX ML > 3.0 G 2 A 1B IR IR RR e R /)N, b 72 7 SRl oK

2) EEAKIEIR: 2E - RERHIXEEN ML > 3.0 ZHbE g R A7 20 km YR, M > 3.0 20
EikF 4L L, HA ML >4.0 Z3thERA, 2 ANHW 5 UL EHE R AR TR
6. Wit

1) @i Xt 1965 LKL - REHX ML > 3.0 M ELES KT 4 UL ER B3 E, B
THRIJLIR 5 4L EHIFERT M > 3.0 By 2 75 & DL g sk fadrsh, Hent B My > 3.0 S ETE2)
HWAFFE UL EFabR, R ZIARA T4 5 1% XA & A4 5 Ul R A EE NS HME.

2) 1995 FF A4 RN - REGHLX M > 3.0 R AR T 4 kI, Bk B EZ50 G 7 1
A5 Jei i X 1 7R VS B0 3 i B — 2 ER BRI o

EHEWmHE

T E [R5 A XCE SR TR (R R “ N 5 BT R 5 e T 5.8 R S 7 B AL A A IX b E S
P (WH %S : 2016KIHM135) % b .
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