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Variation Characteristics of Precipitation During the
Twenty — Four Solar Terms in Shijiazhuang over
the Past Half — Century
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(1. Meteorological and Eco — environmental Key Laboratory of Hebei Province, Shijiazhuang 050021, China; 2. China Meteorological
Administration Xiongan Atmospheric Boundary Layer Key Laboratory, Xiongan New Area 071800, China; 3. Shijiazhuang Meteorological
Bureau, Shijiazhuang 050081, China; 4. Department of Atmospheric Science, School of Environmental Studies, China University of
Geosciences, Wuhan 430074, China; 5. China Meteorological Administration Laboratory for Climate Studies, National Climate Center,

Beijing 100081, China; 6. Lingshou Meteorological Bureau, Shijiazhuang 050500, China)

Abstract The climatic characteristics and variation trends of precipitation during the twenty — four solar terms were analyzed,
using daily precipitation data from 16 national meteorological observing stations in Shijiazhuang from 1972 to 2022. The results
showed that: (1) The average precipitation of the twenty — four solar terms in Shijiazhuang exhibited a unimodal normal
distribution, with the maximum precipitation (80.1 mm) occurring during the Great Heat. (2) An increasing precipitation trend
was predominantly observed from the Great Cold to the Great Heat, while a decreasing trend prevailed from the Beginning of
Autumn to the Lesser Cold. (3) During 14 consecutive solar terms from the Grain Rain to the Beginning of Winter, the maximum
daily precipitation in Shijiazhuang exceeded 50 mm. During 6 solar terms ( Summer Solstice, Lesser Heat, Great Heat, Beginning
of Autumn, End of Heat, and White Dew) , the maximum daily precipitation exceeded 100 mm, with 4 of them (Summer Solstice,
Slight Heat, Great Heat, and Beginning of Autumn) exceeding 200 mm. (4) Over the past 51 years, the precipitation had shown a
decreasing trend in 9 solar terms in Shijiazhuang, namely the Beginning of Spring, Lesser Fullness, Grain in Ear, Great Heat, End
of Heat, First Frost, Light Snow, Heavy Snow, and Great Cold, with precipitation in End of Heat showing a significant decrease.
The precipitation in the other 15 solar terms exhibited an increasing trend, among which the precipitation in White Dew and
Autumnal Equinox showed significant or relatively significant increases. (5) Over the past 51 years, the maximum daily
precipitation had shown a significant or relatively significant increasing trend in 3 solar terms in Shijiazhuang, namely the White
Dew, Autumnal Equinox, and Beginning of Winter, while that in the End of Heat showing a significant decrease trend, and the
variation trends in other solar terms were relatively weak. The extremeness of precipitation during the Lesser Heat and Great Heat
tended to increase, leading to an increased risk of disasters.

Keywords Twenty — four Solar Terms; Precipitation; Variation characteristics



