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Abstract

Under global warming, Southwest China experiences frequent droughts that severely threaten ag-
ricultural production and ecological security. The Temperature Condition Index (TCI), a commonly
used thermal infrared remote sensing drought monitoring indicator, has unclear applicability in
regions with complex terrain. Using MODIS land surface temperature data from 2010 to 2022, this
study calculated TCI and, with reference to the Standardized Precipitation Evapotranspiration In-
dex (SPEI), evaluated its monitoring capability for the 2010 precipitation-deficit autumn-winter
drought and the 2022 high-temperature extreme drought. The results show that during the 2010
drought dominated by precipitation deficit, TCI exhibited a pronounced response lag and low con-
sistency with disaster records. During the 2022 drought dominated by high-temperature stress, TCI
responded sensitively to thermal anomalies and effectively captured the drought evolution process.
Spatially, TCI achieved higher accuracy in the Sichuan Basin and karst mountainous areas, but
showed insufficient sensitivity in densely vegetated regions. Overall, a single index performs mark-
edly differently under different drought types in Southwest China; therefore, flexible selection or
combination of multiple indices should be applied according to the dominant stressor (water deficit
or thermal anomaly).
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Figure 1. Geographical location and elevation distribution of Southwest China
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Figure 2. Spatial distribution of TCI monitoring from January to June 2010
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Figure 3. Spatial distribution of TCI monitoring from July to December 2010
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Figure 4. Spatial distribution of TCI monitoring from January to June 2022
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Figure 5. Spatial distribution of TCI monitoring from July to December 2022
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Figure 6. Spatial distribution of SPEI monitoring from January to June 2010
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Figure 7. Spatial distribution of SPEI monitoring from July to December 2010
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Figure 8. Spatial distribution of SPEI monitoring from January to June 2022
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Figure 9. Spatial distribution of SPEI monitoring from July to December 2022
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Figure 10. Annual average temperature and precipitation in different regions of Southwest China in 2010 and 2022
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Figure 11. Spatial distribution of correlation coefficients and significance between TCI and SPEI from January to April 2010
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Figure 12. Spatial distribution of correlation coefficients and significance between TCI and SPEI from July to October 2022
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