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Abstract; Aiming at analyzing the thermal infrared anomaly that occurred before the Ms7. 0 earth-
quake in Lushan, Sichuan, remotely sensed infrared brightness temperature data from China Geo-
stationary Meteorological satellite FY —2C/E was collected, and the infrared data from the prime
period from 1:00 to 5:00 Peking time was selected as the data source. By processing the data to
eliminate cloud cover and by using the power spectrum transform method, we analyzed the ther-
mal infrared anomalies in the earthquake temporal evolution diagram and the timing curve of the
average brightness temperature. The results showed that a month before the earthquake, a small
area of thermal anomaly existed just north of the epicenter, and this area showed irregular
shapes. With the passage of time, the abnormal range gradually expanded along a certain direc-
tion in the tectonic stress field. From April 4, the abnormal area expanded along the northeaster-
ly direction and reached its maximum on April 13, 2013. At the same time, a small-scale anomaly
was discovered just south of the epicenter, with the epicenter always being at the edge of the ab-
normal parts. The earthquake cycle related to these thermal anomalies was 64 days, and the ther-

mal anomalies lasted more than 30 days. Before the earthquake, the magnitude of the relative
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change was greater than 9 times, the greatest in the past two years. From the end of March to
the seismogenic day, the average increased sharply, with the abnormalities peaking 3 days before
the earthquake, which is similar to the Wenchuan earthquake of May 12, 2008. We simultane-
ously found that the brightness temperature anomaly was distributed consistently along the fault,
which should be related to the distribution of active tectonics. The thermal infrared anomalies be-
fore the earthquake were fairly obvious and persistent over time, and went through two stages,
initial warming and strengthening warming. The abnormal area moved and expanded rapidly a-
long the fault direction. The epicenter of this earthquake was not in the area of maximum abnor-
mality but approached the fault that was near the edge of the anomaly. This situation was con-
sistent with the results of most earthquake cases, and it may be related to the geological structure
and the underground environment of the epicenter. These characteristics can provide some clues
to determine future seismogenic times and to track the location of epicenters. This study ad-
dressed the characteristics associated with the evolution of thermal infrared anomalies and earth-
quake preparation, and elaborated a new understanding of the relationship between thermal a-
nomalies and the elements of earthquakes. Because this current understanding of the genetic
mechanism of thermal infrared anomalies for earthquakes is not yet mature, future work will look
at the shock cases and summarize the laws.

Key words: Lushan M;7. 0 earthquake in Sichuan province; Geostationary meteorological satellite;

Infrared remote sensing; Relative power spectrum; Brightness temperature change
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Fig. 1 Time evolution maps of thermal infrared anomalies before Lushan Ms7. 0 earthquake.
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Fig. 2 Time-series curves of infrared effective observation period in this area. (Region: 31.4°~31.5°N,102. 6°~102. 7°E)
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Fig. 3 The thermal infrared anomalies area before

Yiliang earthquake.
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