550 % 5 2 OB e R CfF &R a2 i) Vol.50 No.2
20254 2 Geomatics and Information Science of Wuhan University Feb. 2025

51 A A WA aUE R, A5 L T A GNSS LI i HOM AR I Ms 6.2 3B 7 ) 52 JE A8 [T ], B B0 27 2 4l (i L RL2
W) ,2025,50(2):236-246.D01:10.13203/j.whugis20240004
Citation: LI Zhicai, CHEN Zhi, WU Junli, et al. Coseismic Deformation of the Ms 6.2 Jishishan Earthquake in Gansu Province

Based on High-Frequency GNSS Observation[J]. Geomatics and Information Science of Wuhan University, 2025, 50(2):236-246.
DOI:10.13203/j.whugis20240004

JET S0 GNSS UL Yy H R B4 1 Ms 6.2
W2 BRI A

FxEAT KO REW® A OB KB AAIO
fERS A #E' K e
1T i E SRS (e 50 Bk 5 2 TR 4B, Jb s, 100083

2 [ GEEL Al FR A B rhC M 4 B RS L b 5, 100830

3 HONAE M TRERE, T 2J1,730000
4 ] b 5T R M [ (AR R b T R R AR T bl ), B R, 100081

T SR 2 b, T VYT, 810001

6 dbatils E SRR A R T L db s, 100029

 E.2023-12-18 K AW HFMRELE2BRMEZERT EXRAARG T, KET FE RA 2L E FAUE ALK 5k
(continuously operating reference stations, CORS) % X #) & 47 & 2 At T £ % %4 (global navigation satellite system,
GNSS) WM 245, B AT T SAF A S LB ABFEAIE . & RAI, L F M 50 km vk P a9 % 57 GNSS 7T 24 I 0] 2] 9 2 49
FIEM TR SETHARKAIS0O~60mm; e EAAEHEEHAEEAAEREF0kmey XK, EHE T 5km
MERFHNABGAAEL~I3mm. B EEH~10mm, AZ~8mmijEGEHN, RAAELRFZLAESZ2ERE
M ks BMONSS B SHAT M, To B BMEWFER EE5, R TIRMNEEHEF 100 km, RAHEE
S ETIRMNE E S HRERSS , XA RNFEGH CORSTREME R EN LREL S THE,

KW R AR SE FH M GNSS M ; B EH T ;2023 F R B0 E

FESES: P228 T EEARIRAD : A Wi B H:2024-01-08
DOI:10.13203/j.whugis20240004 NEHES:1671-8860(2025)02-0236-11

Coseismic Deformation of the Ms 6.2 Jishishan Earthquake in Gansu
Province Based on High—-Frequency GNSS Observation

LI Zhicai' CHEN Zhi' WU Junli® ZHOU Xing® ZHANG Mingzhi*

ZHAO Lijiang® YU Boyao® ZHOU Jia' ZHANG Shu’®

1 School of Geoscience and Surveying Engineering, China University of Mining and Technology (Beijing), Beijing 100083, China
2 Geodesy Depaetment, National Geomatics Centere of China, Beijing 100830, China
3 Surveying and Mapping Engineering Institute of Gansu Province, Lanzhou 730000, China
4 China Institute of Geo-Environment Monitoring (Guide Center of Prevention Technology for Geo-Hazard, MNR), Beijing 100081, China
5 Qinghai Institute of Basic Surveying and Mapping, Xining 810001, China
6 Beijing CNTEN Smart Technology Co. Ltd, Beijing 100029, China

Abstract: Objectives: The aim of this study is to obtain a high—precision coseismic deformation field of an
Ms 6.2 magnitude earthquake occurred in Jishishan County, Gansu Province, China from high-frequency
global navigation satellite system (GNSS) observation data, which will enable the real-time monitoring of
deformations for earthquakes with a magnitude of 6 or higher using a massive network of continuously ope-
rating reference stations (CORS). Methods: This study employed the PRIDE 3.0 software developed by
Wuhan University for high—precision dynamic processing of 32 CORS with high— frequency data, obtaining

EE£WA B RE LSV &I (2021YFC3000503 ) 5 11 [ b 52 J5y 7= 15000 AF 52 i SE AR BRI %5 3% (CEAIEF2022010101) o
FE—1EE EA L, IR, EEE D A A SR M B 5 . zeli@cumtb.edu.cn



550 B 2 M 28 A T 0 GNSS WL () H R AL L Ms 6.2 Hb 7% [ 5E Y AR 237

coseismic deformation time series for each station. For stations showing significant coseismic responses in
close proximity, dynamic solutions with large changes at the seismic moment were first excluded. The
smoothed single—epoch results before and after the earthquake were retained. For stations with less obvious
coseismic responses, the complete ensemble empirical mode decomposition with adaptive noise (CEEM-
DAN) method was used to detect high—frequency coseismic signals. Results: The main range of perma-
nent deformation caused by earthquake is in the area 30 km away from the epicenter. Stations 5 km away
from the epicenter recorded permanent deformation in the east-west direction of 13 mm, north-south direc-
tion of 10 mm, and vertical deformation of 8 mm. Modal decomposition identified 13 stations with seismic
responses in the east or north directions, including CORS LXJS, GUTI, LXYJ within a 40 km radius
from the epicenter. It could detect the seismic deformation far from 100 km better than the original GNSS
results, which means this method could be used for waveform signal reconstruction, noise removal, and ex-
panding the distance of CORS monitoring for coseismic signals. Conclusions: This study indicate that various
types of CORS equipment with different foundation can monitor earthquake signals. The CEEMDAN
method for signal decomposition can detect coseismic signals faraway, providing feasibility for monitoring
seismic coseismic deformation information using a large number of CORS resources in the future.

Key words: continuously operating reference stations (CORS); high-frequency GNSS observation; coseis-

mic deformation; the 2023 Jishishan earthquake
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Fig.1 Geological Structure and Distribution of CORS
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Table 3 Coseismic Permanent Displacement from High-Frequency GNSS
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Fig. 3 Permanent Coseismic Deformation Fields Observed by High-Frequency GNSS Observations
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