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Abstract

In October 1989 and March 1991, two moderate-to-strong earthquake swarms with magnitudes ex-
ceeding 5 occurred in the area of Baocun-Xice Tian, located at the junction of Datong and Yanggao.
These two earthquake swarms caused significant damage to the local economy and people’s liveli-
hood, with direct economic losses amounting to approximately 420 million yuan. They are collectively
referred to as the Datong-Yanggao earthquake swarm. Currently, small earthquakes continue to occur
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within the earthquake zone, and the characteristics of their activity and the underlying mechanisms
have always been key areas of seismological research. This article systematically reviews research
findings on the regional geological background, basic characteristics of seismic activity, and seismo-
genic structures of the Datong-Yanggao earthquake swarm. It analyzes the deficiencies in current re-
search and outlines future research directions. This provides effective and accurate scientific support
for local efforts in earthquake prevention and disaster mitigation.
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Figure 1. Regional geological background
B 1. XgtRE R

3. X[ - FHEREEAFIFE
3.1. HRFIHE

KIF] - PHE R IE ST 46T 1989 4 10 H 18 H, FRE: T WA & 7RI, BIX Pz 4 2
DA AR 20 ARG, S LA BHIRE 7 IR, RAIERKELN 6.1 .

MK IR] — FH RS 7 5 R AR SR, P IR b 2 7 9 AR SR B R B R (0 22 5. 1989 4EHh R
FERIBCR RN 6.1 90, BLIRHE 7 51 R H M FE AN A iy MR BEARTE BN R 2B AR IR B
PRIEJUR W R AE L JE SR R R M K 4 2, HYEM BB MR B R A Z ATt RO “ %4 - FF”
PIRFA BT 1991 45 3 A RAEMHER, 5 1989 SRR, RIHIA “E5E - /RE” HHE

DOI: 10.12677/ag.2026.164053 587 HOBRBL 2RI


https://doi.org/10.12677/ag.2026.164053

Wb, EHE

Feol, KR a B AR R T s PR, RT3 G ST ) % 72 BE D R A (107
2 NIRRT 3 UL EEF AR 2 fmixs . TEAEH, 6.1 ZiE P 3 Ll Bz
BN RFEE EIE I 22 5 P43 3 5 BE 5 M) R DL W S AR AR AR AR A s B2, 5.8 e
R, 3 U EMRIESI SR 7 R, B A (PO R O T AR
M
6.0

40F

1 1 1 1 ] ’T(%)

19973 36 38 6 10 14 18 22
M

1989 10 18 21 23 27 111 5 9 13

Figure 2. M-T diagram of the two Datong-Yanggao earthquakes [10]
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Figure 3. Intensity distribution of two earthquake swarms [11] [12]
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Table 1. Source parameters of two major earthquakes

F 1. MRARHNRESH

Sl R R RRVRIRLL e
R ek /km ML MS
(FEBRE, 1992) 1989-10-18, T17-01-34.1 113.91 39.91 9 5.8
(7K #4&, 2016) 1989-10-18, T17-01-34.0 113.91 39.91 13 5.9
(HKHEZE, 2016) 1991-3-25, T18-02-41.0 113.87 39.90 11 5.9
(B, 1991) 1989-10-19 6.1
(RIERMESE, 1992) 1989-10-19, TO1-01-33.6 113.85 39.94 14 6.1
(B H%E, 1992) 1989-10-19, T01-01 113.85 39.95 14 6.1
(RIBEE, 1993) 1989-10-19 113.8 39.9 14 6.1
(XI55, 1993) 1991-3-26 113.7 39.9 11 5.8
G FEEE, 1995) 1991-3-25, T18-02-40.9 113.87 39.90 10 58
CUEGEL, 1995) 1989-10-18, T17-01-34.1 113.91 39.91 9 5.8
R3OS, 1999) 1989-10-19, TO01-01 113.83 39.94 10 5.8
(R3OS, 1999) 1991-3-26, T02-02 113.85 39.96 12 5.8
(EXF5E, 2000) 1991-3-26, T02-02-40.9 113.87 39.90 10 5.8
(EfE%, 2022) 1989-10-19, T01-01 113.85 39.93 14 5.9
(5%, 2005) 1989-10-19 6.1
(Dziewonski et al., 1990) 1989-10-19 6.1
(EMg%E, 1992) 1989-10-19
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Table 2. Focal mechanism solutions of two major earthquakes
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(FEEREE, 1992) 5.8 201 75 -169 107.5 79 -153
(FREESE, 1992) 6.1 11 80 79.5 85
(B HEE, 1992) 6.1 186 89 158 276.4 68 1.1
M54, 1993) 6.1 21 81 109 75
(KIBEZE, 1993) 5.8 34 88 123 85
CRIFEGFEEE, 1995) 5.8 5.2 84.5 170.5 96.1 80.6 5.6
(RIFFEEE, 1995) 58 209.7 83.6 -155.5 116.6 65.7 -7.4
(RIS, 1999) 58 24.9 86.3 115.3 82.9
(RIS, 1999) 58 31 85 122 83
(EFE%, 2022) 5.9 198.23 82.19 -177.11 107.83 87.13 -7.82
(#555, 2005) 6.1 34 82 123 85
(Dziewonski et al.,1990) 6.1 200 75 -175 109 85 -15
(EMS%E, 1992) 213 50 -125
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