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Geomagnetic transform function anomaly before the Mg5.5
Eryuan earthquake on March 3, 2013

Yang Jie LiQi* Yuan Yiren

(Institute of Geophysics, China Earthquake Administration, Beijing 100081, China)

Abstract: The geomagnetic transform function represents the lateral inhomogeneity which
could be used to study the changes of the underground electricity structure during the seismo-
genic process. In this study, the geomagnetic transform function and variation characteristics of
geomagnetic induction vector for each measuring point of the geomagnetic array in northwes-
tern Yunnan Province before and after the Eryuan Mg5. 5 earthquake on March 3, 2013 are ana-
lyzed by using the bounded influence estimation geomagnetic transform function. The results
show that the absolute values of the real part of the transform function for Yunlong station and
Eryuan station undergo a process of increase, turn and recover in more than one period during
1-2 months before the earthquake. The amplitude of the abnormal change is more than one time
of the standard deviation. Before the earthquake, there is no obvious abnormal change in the
transform function of the other measuring points which are far away from the epicenter or the
aftershock area. The results show that the abnormal range of the geomagnetic transfer function
before the Eryuan Mg5. 5 earthquake is less than 50 km, which may be related to the spatial dis-
tribution of the aftershock area.
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Fig. 1 Distribution of measuring points of geomagnetic array in northwest Yunnan Province and epicenters and
aftershocks of two Mg=5. 0 earthquakes in Eryuan
F: Nujiang fault; F,: Lancangjiang fault; F5: Weixi-Qiaohou fault; F,: Longpan-Qiaohou fault; Fs: Heqing-Eryuan fault;
Fg: Xiaojinhe-Lijiang fault; F;: Honghe fault; Fg: Chenghai-Binchuan fault
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Table 1 The distances between the epicenters of two Mg=5.0 earthquakes in Eryuan and the
measuring points of the geomagnetic array in northwest Yunnan Province

SR M= 5. 0% % P IE B /km SHEIEMs = 5. 0% % P IE B /km
T 5 2 PR T 5 24 PR
Mg5.5 Mg5.0 Mg5.5 Mg5.0
bay/2 37.15 42.85 -t 47.12 50.29
S 52.73 52.55 (/S 76.53 77.34
Wik 8.34 11.52 X 64.50 55.88
TR 22.94 27.38 YT, 116.05 118.71
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Fig. 2 Comparison of geomagnetic transfer function stability estimated by three different methods of BI

estimator, least squares and weighted least squares
(a) Real component 4r of geomagnetic transfer function result with 5% Gaussian white noise in horizontal component;

(b) Real component 4r of geomagnetic transfer function result with 5% Gaussian white noise in vertical component
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Fig. 7 The time curves of L at the period of 18. 3 minutes for five geomagnetic stations
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