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Abstract

To investigate the spatiotemporal evolution characteristics of surface thermal infrared anomalies
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before and after the 2023 Jishishan, Gansu Province, Ms6.2 earthquake, this study takes Jishishan
and its adjacent areas as the research region. MODIS thermal infrared data from November 2023 to
February 2024 were selected, and the split-window algorithm was employed to retrieve land sur-
face temperature (LST). A historical synchronous background field was constructed, and thermal
anomaly information was extracted using background differencing combined with pixel-by-pixel
statistical methods. On this basis, the spatial characteristics of daytime and nighttime LST distribu-
tion, diurnal temperature difference, and deviations from the background field were analyzed, and
the staged evolution of anomalies was characterized through time series analysis. The results indi-
cate that: (1) LST in the study area is significantly controlled by topography, with overall higher
daytime temperatures than nighttime temperatures; low-temperature zones are mainly distrib-
uted in high-altitude or shaded areas, while high-temperature zones concentrate in low-altitude or
open areas; (2) during the pre-seismic stage, Td-Tn and Tn-Tnm anomalies were enhanced and
showed certain continuity, with relatively prominent temperature difference anomalies appearing
near the epicentral area; (3) in the time series, Mean (Tn-Tnm) exhibited obvious abrupt changes
before the earthquake, and the Slope indicator showed transitions from positive to negative or vice
versa around the time of the earthquake, with certain fluctuations persisting after the earthquake
and gradually stabilizing. This study demonstrates that nighttime temperature deviations from the
background field are more sensitive to the earthquake process, and MODIS-based thermal infrared
anomaly detection can provide reference for earthquake thermal anomaly identification and spati-
otemporal evolution analysis.
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Figure 1. Location of study area
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Figure 2. Technical process
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Figure 3. Daytime land surface temperature
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Figure 4. Nighttime land surface temperature
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Figure 5. Spatial distribution of Td-Tdm land surface temperature indicators for the 2023 Jishishan Ms6.2 earthquake
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Figure 6. Spatial distribution of Td-Tn land surface temperature indicators for the 2023 Jishishan Ms6.2 earthquake
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Figure 7. Temporal variations of different land surface temperature indicators for the 2023 Jishishan Ms6.2 earthquake
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