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Abstract: Ionospheric anomalies before strong earthquakes have been evidenced
by many kinds of observations. Analyses of ionospheric anomalies characteris-
tics and investigation of the corresponding physical mechanism are of great sig-
nificance to monitoring seismic precursors. China Research Institute of Radio-
wave Propagation (CRIRP) has conducted a series of studies on the ionospheric
anomalies before earthquakes and investigation of the corresponding physical
mechanisms based on several decades of ionosonde data recorded by the National
Radio Observation Network in China, and preliminarily obtained characteristics
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of ionospheric anomalies before earthquakes and established a comprehensive
model of lithosphere-atmosphere-ionosphere electric coupling. This paper
reviews the recent progress of the relevant studies, and gives tendentious
emphasis for further study.
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Fig. 1 Disturbances in the electron density N, observed at the station Chongqing

at 16:00 on May 9 before Wenchuan earthquake (after Xu et al, 2011b)

(a) One dimension; (b) Three dimension
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Fig. 2 Two-dimensional distribution of disturbances in the ionospheric critical frequency
{,F, at 17:00 on May 9, 2008 before the Wenchuan earthquake (after Xu ez al, 2010a)
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Fig.3 Days of ionospheric disturbances before Fig.4 Occurrence of abnormal disturbances in

the selected earthquakes (after Xu et al, 2012) f,F, versus local time (after Xu ez al, 2012)
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Fig. 5 Disturbances in {,F, versus the magnitude of earthquakes (after Xu et al, 2012)

(a) Absolute disturbances; (b) Relative disturbances
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Fig. 6 Disturbances in {,F, during the geomagnetic storm at 05:00 LT on July 27, 2014
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Fig. 8 Distribution of the electric density obtained by physical model (a) and produced
by gravity waves triggered by the anomalous electric field (b) (after Xu et al, 2013)
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Fig. 9 The features of anomalous electric field (a) and its effects on the electron density (b)

at the height of ionosphere (after Xu et al, 2011b)
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Fig. 10 Distribution of electric fields in the ionosphere resulted from different sources
on the ground (after Xu et al, 2015a)

(a) Anomalous electric fields due to radon emanation; (b) Electric currents due to the stressed rock
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