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Low-velocity fault zone of the 2023 Jishishan Gansu M 6.2
earthquake based on linear dense array data

WU Baichen'?, QIN Manzhong'?, GUO Xiao'?, WANG Yahong”, SUN Dianfeng®, WEN Shulin'*
(1. Lanzhou Institute of Seismology, CEA, Lanzhou 730000, Gansu s China ;

2. Gansu Lanzhou Geophysics Observation and Research Station, Lanzhou 730000, Gansu s China)

Abstract: On December 18, 2023, an Ms6.2 reverse-type earthquake struck Jishishan County,
Gansu Province, along the northern margin of the Lajishan fault zone, Qilian active block. Given
that over 20 M5.0 earthquakes have occurred on both sides of the Lajishan fault, investigating its
characteristics is paramount. Thus, based on the strike of the Lajishan fault and its aftershock
distribution, we deployed a linear dense array in Liuji Town. Considering aftershock events in dif-
ferent directions, we determined travel time delays and amplification effects of body waves. The
results identified six (approximately 0.012 s) and 15 (approximately 0.03 s) sampling points of

travel time delays for the P- and S-waves, respectively. This confirmed the presence of a nearly
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vertical low-velocity zone with a width of approximately 150 m along the west side of the array.

The obtained results align with teleseismic P-wave similarity coefficient matrix calculations.

Keywords: Jishishan M 6.2 earthquake in Gansu; travel time delay; amplification effect of body

wave; linear dense array; low-velocity zone of the fault
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Fig.1 Location of linear dense array and distribution of local events
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Fig.2 Relative position and elevation of each station
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Fig.3 1 000-s power spectral density map of the vertical

component recorded by NO. 1454 station
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Table 1 Catalog of selected teleseismic events

NO. RAZWZI(UTO) /%) /0% /km -+73
1 2024-01-06 T11:46.:32 3.11 65.48 10 5.6
2 2024-01-08 T20:48:42 4.86 126.18 68 6.7
3 2024-01-09 T02:54:57 —14.05 167.27 203 5.2
4 2024-01-09 T04:45:06 0.08 96.58 10 5.1
5 2024-01-09 T08:59:10  37.87 137.76 10 5.9
6 2024-01-11 T09:20:26  36.50 70.60 206 6.4
7 2024-01-12 T07:46:21  56.38  —135.80 20 5.9
8 2024-01-15 T12:52:26  54.81 109.65 10 5.4
9 2024-01-17 T12:32:02 8.54 126.50 51 5.6
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Fig.4 Observation waveform and amplification effect of local events

BT — B X BRRAE L B A SE R LR 5 G B F T X
SR A T BT G

3 AiESHW

31 mEHEXRHBERITE

TERE P U AE 2 5k B 2 AR T B A T I Y
AT Bl 0L B Y o — o k. T
Zhang 555 (138 52 AH O R BOE BETHE vk R ICT
1 9 A AE AN R 7 7 I mE A, s K
Hh2 sH) P TS Gl 2 18R BT AR UM L O b
TR B CIEL 5 v g A £ B AR 3R £kt
22 V][] — 328 7% g5 R W 1) e KAH 5¢ R B0E , B (6 B
KNG £ 3k ] BB TF B o 7 A AR 2 5 v, o R e AR

400

LIS St

300
1.000
£ 200 0.995
bl ’
& 0.990
3 100
= 0.985
g o
= 0.980
ar
. 0.975
Ja
h 0.970
-200
0.965

300 -200 -100 O 100 200 300 400
{737 IR G S /m

B5 ZFEPRMXKERBESR

Fig.5 Correlation coefficient matrix of teleseismic P-wave
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Fig.6 Three-component raw waveforms of local events (2023-12-29T8:46:39)
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Fig.8 Normalized curves of S-wave amplification effect of local events in different directions
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