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Abstract: To improve earthquake forecasting efficiency in southwestern Yunnan, Tianjin Earthquake Agency,

Tianjin University, and Yunnan Earthquake Agency have deployed a low-cost geomagnetic field observation array
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in Lincang City, achieving the intensive observation of regional geomagnetic field. Based on the observation data of
low-cost geomagnetic field observation array in Lincang City, this paper analyzed the variation characteristics of
geomagnetic Z-component before the significant earthquakes in southwest Yunnan and its adjacent areas from Au-
gust 2023 to April 2025 by using the load—unload response ratio method and correlation analysis method. The re-
sults show that under the premise of eliminating instrument failure, environmental interference, solar activity and
other influencing factors, 6 of the 10 earthquakes with M>4.0 within 500 km from the geomagnetic field observation
station have abnormal Z-component load and unload response ratio in 2-23 days before the earthquake, which ex-
ceeds the threshold. The daily variation amplitude of multiple stations decreases to varying degrees, and the daily
variation trend is “flattened”, and usually lasts for 2-3 days. The daily variation correlation of Z-component in 4—
6 days before two M3.0 small earthquakes within 20 km from the geomagnetic field observation station is lower than
the threshold value, along with trend inversions at individual stations. The extraction of Z-component geomagnetic
anomalies associated with seismic activity in southwestern Yunnan and its adjacent areas proves that low-cost geo-
magnetic field observation can provide reference for short-term and imminent earthquake forecasting in a certain ar-
ea.
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Fig. 1 Regional tectonic map (distribution of earthquakes with M > 4.0 since 2000,

data from the China Earthquake Networks Center )
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Fig.2  Distribution of low-cost geomagnetic observation stations in Lincang region
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Fig.3 Comparison between the original geomagnetic Z-component signal and the fourth-order low-frequency

signal derived from db5 wavelet decomposition
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Fig.4 Representative stations with anomalous load—unload response ratios for the Mangshi M5.0 earthquake

and Myanmar M5.0 earthquake
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Table 1 Statistical summary of calculated load—unload response ratios for earthquakes (M > 4.0)
in the study area from Aug. 2023 to Apr. 2025
Hi A R RN - SHER RIGET S
WO REREAA-N mmm | ET R Rwme R R BGa) s
1 2023-11-17 5.9 qify w - - - - -
2 2023-12-02 5.0 i 2 137 2023-11-17—18 15 210 10
3 2023-12-30 5.0 gifq & 6.9 2023-12-07—08 23 386 8
4 2024-07-19 4.0 il TR > 5.0 2024-07-10—12 9 139 3
5 2024-08-20 4.6 S 6.2 2024-07-29—30 22 230 4
6 2024-10-14 4.2 gifg w - - - - -
7 2024-11-08 4.2 ity 7.9 2024-11-06—08 2 460 7
8 2024-12-04 4 2B - - - - -
9 2025-03-28 7.9 gty 2 6.5 2025-03-19—21 9 514 6
10 2025-04-13 5.4 gty A - - - - -
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Fig.6  Representative stations with anomalous load—unload response ratios for the Myanmar M7.9 earthquake

7 4R RS RIS HL R Z J i S s I

Fig.7 Time series of original geomagnetic Z-component anomalies for the four earthquakes

WE 7 5y TP RRE, BBAES H 28 H AL T HAEfL
MUmEAS, I CRAET %, XWERHSSH
HARM S R BN TUER R, NEEERE, i
A H AR RAERARE T R, MR 2 5 R AR A
B EFH(E10(a)) . 5 5 =4S % ki 7 40 &
HAZAHIC 2507 10 A 16 H R BT T A
MG, SHHBEE 4 REA T A3 FE (R
2, E9) o S b fESE vl R G Mg Z 53 ik B RRAE
K10 H 16 H B wi &4 1T H A AS, B

AT OB, SEE WS SR H AR e
FEAK (&1 10(b)) o

5 e

51 REEIREMASH

20224F6 H 23 H RIEFEHLIX A4 T —IK2.04%
o=, R AR b Y7 U R 25 i HE 3] T IR A



18 € oM E 46 45

®2 BO33LEME. KEINMEME ZHEHTHXRBRESIT
Table 2 Statistical summary of anomalies in daily variation correlation coefficients of the geomagnetic Z—component for the
Gengma M3.3 earthquake and Yongde M3.1 earthquake

M —2 % HEAE(R) H{E (R - 207) SR
Kl —= 0.8371 0.5203 0.4699
Bk Bl — R 0.8150 0.5277 0.4386
TR il — i 0.8781 0.5154 1.0164
T Sl — S AR 0.8035 0.5144 0.3734
T sl — R i 0.7091 0.4270 0.1812
T il — 0 il 0.7731 0.5033 0.4107

K8 Tkt 3.3 g il 25 B HASARSCHE S

Fig.8 Daily variation correlation anomaly of geomagnetic Z-component for the Gengma M3.3 Earthquake
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Fig.9 Daily variation correlation anomaly of geomagnetic Z-component for the Yongde M3.1 earthquake
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Fig.10  Time series of original geomagnetic Z-component anomalies for the Gengma M3.3 earthquake and Yongde M3.1 earthquake
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