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The study on ionospheric disturbances during earthquakes

CAI Jun-tao, ZHAO Guo-ze, ZHAN Yan, TANg Ji, CHEN Xiao-bin

(Institute of Geology ,China Earthquake Administration ,Beijing 100029, China)

Abstract This paper accumulates the recent advances in ionospheric disturbances of earthquake. The results brought
out clearly that ionospheric disturbances appearing few days or hours prior to earthquakes can be observed. This
means that ionospheric precursors do exist associated with earthquakes. However, if we take ionospheric variations as
a tool for short-term predictions before earthquakes, we still have a long way to go. We should adopt space technolo-

gies in monitoring the spatial variations of plasma parameters and built the monitoring system of ionospheric precur-

sors of earthquakes which consists of seismo-electromagnetic satellite, GPS network and ground-based ionosondes.

These measures undoubtedly speed up the research of seismo-ionospheric precursors.

Keywords earthquake precursor.ionospheric disturbances, total electron content, sporadic-E, ionospheric plasma pa-
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Fig. 1 Latitude-time-TEC plots during Rei-Li, Chi-Chi and Chia-Yi earthquakes in Taiwan.

Solid line — latitude of epicenters. Arrows indicate moments of earthquakes. The onset days
for Rei-Li, Chi-Chi and Chia-Yi earthquakes are 198(1998.7.17), 262(1999. 9. 20) and 295
(1999. 10. 22). Red denotes high value and blue indicates low value of TEC, respectively.
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Fig. 2 Daily cross correlation coefficients of TEC data
calculated for the pairs of GPS receivers in Mexico Coli-
ma earthquake. (a) Culiacan and Toluca receiver. (b)
Aguascalients and Toluca receiver. Toluca is closer to
the epicenter, Culiacan and Aguascalients are out of the
seismoactive zone. Triangle specifies the moment of

earthquake.
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Fig.3 Variations of {0Es during Tai-Tone, Rei-Li, Chi-Chi and Chia-Yi earthquakes in
Taiwan. (a) The fOEs reaches 20 MHz on one and two days before Tai-Tone earthquake
(1996). (b) The fOEs reaches 20 MHz on four days before Rei-Li earthquake (1998) ., but
on other days it does not change. (c¢) The {OEs anomaly increases on three days before

Chi-Chi earthquake (1999). (d) The fOEs anomaly increases on three days before Chia-Yi

earthquake (1999).
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