439 4541 € OF oM R Vol .43,N0.4
20234E 12 SOUTH CHINA JOURNAL OF SEISMOLOGY Dec.,2023

FEE MRV BRIET, 4 2023 4F AR 4.3 ZRANAR IR 4.5 AR AR A0 B IRALHI AR FFEL]. AR MR , 2023,43(4) 1 126-135. [JIANG
Xijiao, LIN Qingxi, CHEN Xiuwu, et al. The Aftershock Distribution and Focal Mechanism Solutions Characteristics of the Heyuan M(4.3 and Dongyuan
M4.5 Earthquakes in Guangdong in 2023 [J]. South China journal of seismology,2023,43(4) :126-135]

2023 [ IR 4.3 RFFRIE 4.5 it E
R = 50 0 B = IR AL B AR A AE

%_5_ 1123’ 7]:7}—\}3":@ 1,2,3’ ]{iﬁ/f'é(_é__l,Z,B’ ﬂ"i %1,2,3’ ;]lé H}] 1,2,3

(L) ZRAHEER, 77 5100705 2.9 [E 3RS Ry a2 Wl Sk Je F R B S280 2, I 5100705 3.) ARAHIETESH
KTBRZESEESSRZE, I 510070)

WE: 202342 11 H, J ARBWETERX AL 43RME, 25 KRZE, RFEEEEASTIE. WK
MR TR F LR IX, R TIRAWRSE EREaRIRARrE . AP 5 25 (8] 43 A0 LA KoK PEAFS J2 b i A e s R R L3
SCHAT T T IR LR (A TE AN AT RRAE . IR ¢CAP Jy i M FOCMEC Jy ik S T B AR IR AL A o 25 R iR
AT 4.3 PR — U E W T MR S, R EARIRTE . PRl 60 NW ), AR M B, S KR
WX [ B T G RAE— 30, FIRIL AT RE 245 T 2 Wi, IFZKIRE 152, J&2—UOEH BN ) B GE # . RIR
4.5 YRR KRR T AV X8R, JE— IR A BEAE W MR, 455 AR T8 NNW—SSE [n] (1 2k M JE A 4R A1, b
K REWHEE 0 R SSE ], AT B PRI NWW ], WK MG AKSE, SRS X Va5 e iE—3k . &
FVUMIE B 2019 4F IR & A 1 3 MG sh BT RE X, RIAHAR I 8 5 X HA A AL, I P A XI5 T BE A7 7E [R]
— SRR b 45 PE I P IBTATIB AL, T PEKIB G 2 A AU pE A, DTS R B 3 DR 2 P M 32 A 48
SRAYHLRTE B, PIAS XA T IR I B, 25 A ey BRI X )RR X AR, T E OGS XA R 11
N 3P LA B R TS B

KR WHA3YOIE; RIFASYOTE; KB BIEHLEIMH; FOCMEC Jik; gCAP ik

hESZES: P3153 XERARIRED: A XEHE: 1001-8662(2023)04-0126-10

DOI: 10.13512/j.hndz.2023.04.16

The Aftershock Distribution and Focal Mechanism Solutions
Characteristics of the Heyuan M 4.3 and Dongyuan M4.5
Earthquakes in Guangdong in 2023
JIANG Xijiao"*’, LIN Qingxi"*’, CHEN Xiuwu'*’, ZHU Teng"*’, LIANG Ming"*’
(1. Guangdong Earthquake Agency, Guangzhou 510070, China; 2. Key Laboratory of Earthquake Monitoring

and Disaster Mitigation Technology, CEA, Guangzhou 510070, China; 3. Key Laboratory of Earthquake Early
Warning and Safety Diagnosis of Major Project, Guangzhou 510070, China)

Wi B 2023-04-27

HEEWHE: M2, mum ., B =454108 (3JH-202301026) ; 7218 MR & 17 TR 45 (2023010108) 5 A& MR 4
M FERHIF AL 4 (FE S S0 = Pk 42 ) (GDDZZ202306 ) M 6] 9% Bl .

EEB/N: ZHFRO989-), L, TR, FZNFZRIEHLGI AN S5 R s .

E-mail: 530365163@qq.com

BEESE: MIKIN1986-), 5, @ TR, EZNFRRIEHLHIFN )5 R BT . A& % .

E-mail: forkiter@163.com



o5 44 B 2023 4F T AR 4.3 YRR IR 4.5 P TEA TR A M FE IR ML Ak 127

Abstract: On February 11", 2023,
Guangdong Province. Just 25 days later, an M4.5 earthquake occurred in Dongyuan County. The two earthquakes

an M4.3 earthquake occurred in Yuancheng District, Heyuan City,
were both located in the Xinfengjiang reservoir area. In order to study the source characteristics of the main shock,
the spatial distribution of aftershock sequences, and the characteristics and mechanism of reservoir-induced
earthquakes, this paper analyzes the distribution characteristics of the aftershocks of the two earthquakes, and
uses the gCAP and FOCMEC methods to invert the focal mechanism solution of main shocks. The results show that
Heyuan M4.3 earthquake is a positive strike-slip earthquake event, and the distribution of aftershocks is
elliptical. The orientation of the P-axis is NW direction, and the pitch angle is relatively vertical, which is
consistent with the stress field characteristics of the canyon and dam area. It is judged that Heyuan earthquake may
be controlled by multiple fractures and affected by water gravity, which is a normal stress release process. The
Dongyuan M4.5 earthquake occurred in the western area of the reservoir basin, which is a left-lateral strike—slip
earthquake. Combined with the linear distribution of the aftershock sequence in NNW-SSE direction, it is judged
that the strike of the seismogenic fault is SSE direction, and the dip angle is nearly vertical. The orientation of the
P-axis is NWW direction, and the pitch angle is nearly horizontal, which is consistent with the characteristics of
the stress field on the west side of the Xichang area. The west side of reservior basin is a new seismic area with
significant seismic activity since 2019, and has many similarities with the adjacent Xichang area. It is judged that
there may be the same concealed "North 45° westward trending along the river fault" in the two regions. As the
seepage activity of reservoir water extends from north to south, it induces a series of strong seismic activities in the
Xichang area and the west side of the reservoir basin. Both areas are in the early seismogenic stage. Combining the
characteristics of the old earthquake areas in the canyon and dam areas, it is necessary to focus on the
characteristics of the stress field changes and strong earthquakes in the two new earthquake areas in the future.
Keywords: Heyuan M¢4.3 earthquake; Dongyuan M4.5 earthquake; Aftershock distribution; Focal mechanism
solutions; FOCMEC method; gCAP method
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Fig.1  Structure and main earthquake distribution in the Xinfengjiang reservoir area
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Fig.2 The aftershocks sequence distribution and the focal depth distribution along different cross sections of Heyuan M#4.3 earthquake
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Fig.8 The M-T diagram for earthquakes in the western region of the reservoir basin
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