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Abstract
Based on soil relative humidity data from the Tai’an National Application Meteorology Observation
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Station and temperature and precipitation data from the national basic meteorological stations
during 2015~2024, this study employed Pearson correlation analysis and partial correlation anal-
ysis to investigate the correlations and variation characteristics between shallow soil moisture and
precipitation/temperature under different seasonal conditions. The results showed that tempera-
ture and precipitation exhibited typical monsoon climate characteristics, being higher in summer
and lower in winter. Soil moisture demonstrated significant spatial heterogeneity: it peaked in au-
tumn at the Tai’an and Xintai stations, peaked in winter at the Ningyang and Dongping stations, and
showed a continuous increasing trend from spring to winter at the Feicheng station. Summer pre-
cipitation was the most effective and stable source of soil moisture recharge, showing a significant
positive correlation in all regions; the recharge effect of precipitation in spring and autumn, how-
ever, exhibited regional differences. Temperature was a primary consumption factor for soil mois-
ture, generally showing an inverse relationship in spring and summer. Low winter temperatures
typically corresponded to high soil moisture. The negative effect of temperature in summer and au-
tumn was often masked by precipitation, but after controlling for precipitation, the independent
negative influence of temperature became more significant. Overall, precipitation was predomi-
nantly positively correlated with soil moisture, while temperature was predominantly negatively
correlated.
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Figure 1. Seasonal variations in precipitation and soil moisture at different stations in Tai’an (2015~2024)
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Figure 2. Seasonal variations in temperature and soil moisture at different stations in Tai’an (2015~2024)
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Figure 3. Seasonal correlation between precipitation and soil moisture at various stations in Tai’an ("p < 0.05)
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Figure 4. Seasonal correlation between temperature and soil moisture at various stations in Tai’an (“p < 0.05)
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