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Abstract

In recent years, the frequent occurrence of concurrent drought and high temperatures has led to
the emergence of flash drought events characterized by their sudden onset and rapid development.
However, research on the drought response of the Mongolian Plateau ecosystem has primarily fo-
cused on meteorological and agricultural droughts, with relatively little attention paid to flash
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drought. In this study, based on daily soil moisture data from the ERA5-Land reanalysis dataset for
the period 1980~2021, flash drought events on the Mongolian Plateau were identified, revealing
the spatiotemporal characteristics and driving factors of flash drought over nearly 42 years. The
main findings are as follows: (1) Spatially, flash drought events are concentrated in the southeast
and northern regions, with fewer occurrences in the west, and their intensity increases gradually
from the southwest to the northeast. Temporally, these events are mainly concentrated in the sum-
mer. (2) An investigation into the meteorological driving mechanisms of flash drought revealed that
during these events, the occurrence rate of anomalies in the Standardized Precipitation Index (SPI)
is much higher than that of anomalies in potential evapotranspiration (PET). The findings of this
study provide important scientific evidence and practical references for drought monitoring, adap-
tive management, and integrated ecosystem management on the Mongolian Plateau.
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Figure 1. Geographic location and elevation of the Mongolian Plateau
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Figure 2. Schematic diagram of the flash drought occurrence process
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Figure 3. Area proportions affected by flash drought events on the Mongolian Plateau from 1980 to 2021
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Figure 4. Distribution and probability density of area proportions affected by flash
drought and hot flash drought events on the Mongolian Plateau from 1980 to 2021
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Figure 5. Flash drought and heat flash drought events on the Mongolian Plateau, 1980~2021. (a)
Number of flash drought occurrences; (c) Duration of flash droughts; (e) Severity of flash
droughts; (g) Intensity of flash droughts; (h) Intensity of heat flash droughts (with the rate of
change for each characteristic on the right)
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Figure 6. Driving factors of flash drought events on the Mongolian Plateau from 1980 to 2021
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