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Abstract

The warming of the air and the earth before the occurrence of earthquakes is a precursor that has
been known since ancient times. Today, the truth of this myth, with the scientific title of thermal
anomaly, has been proven in many earthquakes. The present study aims to investigate the occurrence
of the anomaly in the long-term period of three years before the 2017 Azgeleh earthquake, using the
simple method of deviation from the moving average. The results showed that one or two weeks
before the occurrence of the earthquake, a rare or unprecedented daily anomaly occurred in both the
meteorological parameters of air temperature, soil temperature, and air humidity at the synoptic
station of Tazeh-Abad, as well as in the satellite parameter of the land surface temperature. These
thermal anomalies can be related to the occurrence of the earthquake. The spatial investigation of
the land surface temperature anomaly that occurred 15 days before the earthquake, revealed that on
that day, the land boundary between the Arabian and Eurasian plates in the west of Iran was warm,
and a hot area appeared in the center of Iraq with elongation toward the epicenter of the earthquake.
Other tests showed that this simple anomaly detection method is also able to identify the thermal
anomaly before the 2003 Bam and 2010 Mohammad-Abad Rigan earthquakes, both in Kerman
province. The Azgeleh earthquake was a typical earthquake of the active and densely populated
Zagros zone. This type of research hopes to better understand the precursors of earthquakes in each
zone, with the aim of realizing the dream of earthquake prediction.
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a5 A: TazehAbad Soil Surface Temperature at 06:00 UTC
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Fig.6. Daytime soil surface temperature data series at Tazehabad station: A- Daily data;
B- Daily anomaly.
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A: TazehAbad Vapor Pressure at 09:00 UTC
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Fig.7. Vapor pressure data series at 9 UTC at Tazehabad station: A- Daily data; B- Daily
anomaly.
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Fig.8. Nighttime LST time series in the study area: A- Daily data; B- Daily anomaly
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Fig.9. Map of the nighttime LST difference on October 28, 2017 compared to the
previous day
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Fig.10. Earthquakes map of Iran in instrumental era with a magnitude of at least 6.5 from
the USGS catalog
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A: Daily Nighttime LST Averages in 2003 Bam Epicentral Region (Cloudiness <50%)
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Fig.11. Nighttime LST time series in Bam earthquake: A- Daily data; B- Daily anomaly
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Fig.12. Nighttime LST time series in Mohammadabad Rigan earthquake: A- Daily data;

B- Daily anomaly
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Fig.13. Nighttime LST time series in Azgeleh earthquake: A- Daily data; B- Daily anomaly
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Table3- The results of thermal anomaly detection test on four strong and recent
earthquakes in Iran
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