a2k wam B o R Vol. 42, No. 4
2020 4 7 A (392-405) ACTA SEISMOLOGICA SINICA Jul., 2020

Ak, -, TRE, R, 4. 20200 KT M43 H 2 R R B M3.0 Hb 52 Y kA 1B ST . MR IR,
42(4): 392-405. doi: 10.11939/jass.20200021.

LiH, DongY B, WangY X, WuB 'Y, PengZ. 2020. Seismogenic structure of Yongqing Mg4.3 and Langfang Mg3.0
earthquakes. Acta Seismologica Sinica, 42(4): 392-405. doi: 10.11939/jass.20200021.

KiE M43 HE ﬂl}"—iﬁMsZ& 0 =
K& =&

40 F-87 ZERD RAR w4
1) o E R HE 300201 K HE R

2) 7 050061 1 b 28 5 K 2
3) G 430077 A [ RES A IR 24 5 HOR BT BIF S B

HE AT BT RS WIS R, B SR CAP F L E T KT M4, 3 3732 FJE
i Ms3.0 b A RR URATL R A . AU MR T 1 Ao 1) | A00AR R 3l A 43 R 520, 62°F1-140°, Y
T 10 o) A R 30 A 43 30 S 3000, 55°F1—35°; JHR L H % 35 T 1 A4 ) 5 A R 3 A 40 )
g 48°, 5TORI-147°, 510 11 BYE ) . A50FR FE 3 M1 5300 299°, 63°F1-38°. T Yk i 7% 1Y) 72 AL il
iR R — B, IS AT O] A LA AR R 1 AR W2 . R T R A 40 IR AT T UK M R 1 AR TR, 4y
B9 19 km F1 13 k. T 325 05 5 6 O b 7% 19 AR EAT BB B 07, 25 R Bk WA R )7 8
% P A5 5L NE [0 501, AR IR R B T R R R IR IR, R R R B 43 ) 4B P AE 17—20 km 1
12— 13 km 5 B P, 50 5 8 0 6 50 o 8 7 T R DR 40 A 340 S BRLAWR 7] SE, AR B ST A AL b
T T B 14 3 A 5 7 DR DL ) e 1) 45 SRR AT X L, AR AN I 0 1 K ST JBE A 1) 5 G 1 2 A R
TEALHI A P T T 1] FO BT, VR A A Y e A AR S T T AL, PRI & R
W72 T 4 O T 1 SR R AL A T I T A S BRI R R B 0 A 5 X ST B 2 A R
PR AT FO AR, U T — 2836 T A 72 AL i R 7R A I A E A D AR TE M4 3 3 7 R JER B
Mg3. 0 b= ) & R 4 3 A2 I 8 1 S A7 IE T PG 55 Wi, RHERR 5 R H e 8 A
TR R 2 s @ K YT HLE R AR E 13—19 km RE b, S50 AR S50 . W SR L
DX 08 A 9 S Rk, 2R A T A R I M A 0 5 P M B R A X, R R
0 K 2 1R A R A s A

KEEIE KB MA3HE Y M3.0E ERESH KEWE W
doi: 10.11939/jass. 20200021 hES#S: P315.01 M HEARIREG: A

Seismogenic structure of Yongqing M4.3 and
Langfang Mg3. 0 earthquakes

LiHe" Dong Yibing”®* Wang Yixi” WuBoyang” Peng Zhao"

* REWME  HERHEE KGRI (XH19005Y, XH20003Y, XH19004YSX) Fl it [E Hi 7% 7
=454 R (3TH-202001004) B 4 5 1)
Wi HE  2020-02—11 U B FT 6, 2020-04—14 PR >R S 2o fa .
¢ BIE1E#E e-mail: ybdong@heuet. edu.cn



http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://dx.doi.org/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021
http://radars.ie.ac.cn/CN/10.11939/jass.20200021

439 OB K Ms4.3 MR FIRE H7 Ms3.0 M0 5% 19 A e 4 i WE 5 393

1) Tianjin Earthquake Agency, Tianjin 300201, China

2) Hebei University of Economics and Business, Shijiazhuang 050061, China

3) Innovation Academy for Precision Measurement Science and Technology,
Chinese Academy of Sciences, Wuhan 430077, China

Abstract: On February 12, 2018 and February 3, 2019, the M¢4.3 and Mg3.0 earthquakes
occurred in Yongqing county and Langfang city, Hebei Province, and the two epicenters were
less than 10 km apart. In order to study the seismogenic structure of these two earthquakes,
based on the wide-band data of the digital seismic network of the Capital Circle, the focal
mechanism solutions of the two earthquakes were determined by the CAP method first. For
the Yongqing earthquake, the strikes, dip angle and rake angle of nodal plane I are 52°, 62°
and —140° separately; and the strikes, dip angle and rake angle of nodal plane II are 300°, 55°
and —35° separately; For the Langfang earthquake, the strike, tilt angle and slide angle of nod-
al plane I are 48°, 57° and —147° separately, and the direction, inclination and sliding angle of
joint II are 299°, 63° and —38° separately. The focal mechanism solutions of the two earth-
quakes are relatively consistent, hence it is speculated that they may have the same seismogenic
fault. The source depths of the two earthquakes obtained by converted waves of near earth-
quakes are 19 km and 13 km, respectively. The double-difference method was used to relocate
the main and aftershocks of the two earthquakes. The results show that the epicenters of the two
earthquake sequences are NE-directed, and the aftershocks all occur above the main shock. The
focal depths are respectively concentrated in the range of 17-20 km and 12—-13 km. Besides,
the short-axis profiles of the two sequences reveal that the source distributions are characterized
by SE tendency and steep dip angle. By comparing the seismic sequence distribution with
the focal mechanism solutions, it found that the horizontal distribution direction of the
sequences ars closer to the trend of the joint surface I in the focal mechanism solutions of the
two earthquakes, and the high dip angle characteristics of the depth distribution are also similar
to the joint surface I. Therefore, the seismogenic fault plane is considered to be nodal plane I.
By comparing the parameters of nodal I from the focal mechanism solutions, the distribution of
seismic sequences and the attitude properties of regional active faults, some important know-
ledge about the seismogenic structure and the origin of earthquakes was obtained: (D The seis-
mogenic structure of the Yongqing Mg4.3 earthquake and the langfang Mg 3.0 earthquake are
not the pre-existing normal fault of the upper crust—the Hexiwu fault, and it may relate to the
nascent structure of the middle and lower crust or deep faults. @ The Yongging and Langfang
earthquakes occurred at a depth of 13—19 km. Synthesize the crustal structure, fault structure
and regional rheological structure, it is speculated that this depth range may be the intra-
crustal brittle-ductile transition area in the Langgu depression, which is favorable structural
part for earthquake preparation and occurrence.

Key words: Yongqing Mg4.3 earthquake; Langfang Mg3.0 earthquake; source parameters;

seismogenic structure; brittle-ductile transition zone
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Fig. 1 Distribution map of Capital Circle stations and epicenters of Yongqing Mg4. 3 earthquake
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(a) Distribution of seismic stations and epicenters; (b) Faults distribution near the epicenters of Yongqing and Langfang earthquakes
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Fig. 3 Focal mechanism solutions and comparison diagram of the synthetic (red) and

observed (black) waveforms for the Yongqing Mq4. 3 earthquake

The station names are given on the left, and the numbers on right and below are epicentral distances (unit in km)
and azimuths (unit in degree). Number below the traces are the time shift (unit in second) of the synthetic

waveforms relative to the observed ones as well as the corresponding cross-correlation
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observed (black) waveforms for the Langfang Mg3. 0 earthquake

Data meanings of the waveforms are the same as Fig. 3

# 1 TR MR K IE M4, 3 HiAEFUERYT Mg3. 0 Hb = 2 IRATL G A7 4] Lk
Table 1 Comparison of the focal mechanism solutions of Yongqing Mg4. 3 earthquake
and Langfang Mg3. 0 earthquake based on different crust models
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