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Spatiotemporal Evolution Patterns of Meteorological and
Agricultural Droughts in Shandong Province
ZONG Xi-long, TAN Xiu-cui’

College of Water Conservancy and Civil Engineering /Shandong Agricultural University, Tai'an 271018, China

Abstract: As a major agricultural province, research on drought patterns in Shandong Province is of significant importance
for effectively formulating drought resistance measures and ensuring food security. Taking Shandong Province as the study
area, this paper utilizes precipitation and potential evapotranspiration data from 1951 to 2022, and soil moisture data from
2000 to 2022, to calculate the meteorological drought index (SPEI) and agricultural drought index (SSI). It employs the
slope trend analysis method, Pearson correlation coefficient method, and centroid migration model to study the
spatiotemporal variation patterns and transmission relationships of meteorological and agricultural droughts in Shandong
Province. The results indicate that the smaller the time scale, the more drastic the changes in meteorological and agricultural
droughts. In Shandong Province, light and moderate droughts dominate both meteorological and agricultural droughts, with
average area proportions of 12.37% and 10.44% for meteorological droughts, and 14% and 10.5% for agricultural droughts,
respectively. The highest frequencies of light, moderate, severe, and extreme meteorological droughts are 21.1%, 19.7%,
11.3%, and 4.2%, respectively, while for agricultural droughts, the highest frequencies are 45%, 45%, 20%, and 10%,
respectively. A transmission relationship exists between meteorological and agricultural droughts, with an average
transmission time of 2.83 months. The findings of this study can provide reference materials and technical support for
understanding the spatiotemporal variation patterns of drought in Shandong Province.
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