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Abstract

events has intensified over time. Their compounding effects not only amplified their individual impacts but also

In the context of global warming, the spatiotemporal correlation between extreme drought and heatwave

exacerbated the pressure on water resources, agriculture, and ecological environments. Based on the fifth-generation
reanalysis data from the European Centre for Medium-Range Weather Forecasts (ERAS), this study calculated the
standardized precipitation evapotranspiration index (SPEI) and the standardized temperature index (STI) and employed
the Frank Copula function to construct the standardized compound dry and hot index (SCDHI). This approach
systematically revealed the spatiotemporal evolution characteristics of compound hot—dry events in the Mongolian Plateau
between 1982 and 2023. Additionally, the study integrated a random forest regression model to identify and quantify the
key climatic factors that influenced compound hot—dry events in the region. The results indicated that over the past four
decades, the intensity, the time proportion, and the affected area proportion of compound hot—dry events in the Mongolian
Plateau exhibited a significant decreasing trend. Among the climatic variables, STI was the most influential factor
affecting the compound events, with a feature importance value of approximately 0.5. This was followed by SPEI,
temperature, and potential evapotranspiration (PET), with feature importance values of 0.4, 0.1, and 0.1, respectively,
while precipitation had a relatively weak impact. This study underscored the need to incorporate the long-term impacts of
compound hot—dry events into the protection and management of the grassland ecosystem of the Mongolian Plateau. It

emphasized the importance of developing adaptive management strategies based on scientific predictions and risk
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assessments to enhance the resilience and sustainability of the ecosystem.
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Table 1 Classification criteria for intensity of compound

hot-dry events
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Fig. 1 Interannual variation trend (units: a ]) of SCDHI (Standardized
Compound Dry and Hot Index) in the Mongolian Plateau from 1982 to
2023. Here, x represents year, y represents the SCDHI value, R’ denotes

the coefficient of determination, and p indicates the significance level.
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Fig. 2 Spatial distribution of the variation trend of SCDHI in the
Mongolian Plateau from 1982 to 2023 (units: afl). Here, p indicates the

significance level.
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Fig.3 Temporal variations in the time proportion of compound hot-dry events in the Mongolian Plateau from 1982 to 2023: (a) all grades and (b—f)

Grade 0 to Grade 4 events. Grade 0: abnormal events; Grade 1: mild events; Grade 2: moderate events; Grade 3: severe events; Grade 4: extreme

events. Here, x represents year, y represents the time proportion, R denotes the coefficient of determination, and p indicates the significance level.
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Fig. 5 Temporal variations in the affected area proportion of compound hot-dry events in the Mongolian Plateau from 1982 to 2023: (a) all grades and

(b—f) Grade 0 to Grade 4 events. Grade 0: abnormal events; Grade 1: mild events; Grade 2: moderate events; Grade 3: severe events; Grade 4: extreme

events. Here, x represents year, y represents the affected area proportion, R* denotes the coefficient of determination, and p indicates the significance

level.
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Fig. 7 Temporal variations in feature importance values (FIV) of different variables influencing SCDHI from 1982 to 2023. STI, SPEI, and PET
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Here, x represents year, y represents the feature importance value of each variable, and p indicates the significance level.
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