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Variation Characteristics of Precipitation and Soil Water Storage in Winter
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Abstract: In order to improve the utilization efficiency of precipitation resources in fallow period and ensure
regional food security, we collected the soil moisture data of winter wheat fields and meteorological observa-
tion data from 1981 to 2020 to analyze the variation characteristics of precipitation and soil moisture in rainfed
area of the Longdong in the Loess Plateau. The results showed that: (1) in the past 40 years, the precipitati-
on during the fallow period of the Longdong in the Loess Plateau increased at a rate of 14 mm/decade, but
the inter-annual difference was large; the numbers of rainfall days and the light rain days decreased, while
the number of moderate and heavy rain days showed a slightly increasing trend; the increase of rainfall inten-
sity had a greater contribution to the increase of precipitation; (2) the obvious water-filling process in 1 m
soil layer was observed in the fallow period, increasing at a rate of 9.5 mm/10 days, and the average water
storage capacity increased by 97 mm in the past 40 years; the increment of water storage was the lowest in
the 1990s, but it increased significantly since this century; (3) there was a quadratic function relation
between the precipitation and the soil water storage in 1 m soil layer during the fallow period; the precipitati-
on threshold of 1 m soil layer starting to store moisture during the fallow period wasl75 mm; the water
storage increment had a high correlation with the total days of moderate and heavy rain; early precipitation
during the fallow period was mainly consumed by soil evaporation, and most of the precipitation in the later

period was stored in the soil; (4) in recent 40 years, the average soil water storage efficiency of 1 m soil layer
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was 0.27 for winter wheat fields during the fallow period, and the water storage efficiency decreased linearly
with the increasing of soil moisture during winter wheat harvest; when the water storage of 1 m soil layer
during wheat harvest was less than 45% ~48% of the soil water holding capacity, the water storage efficien-
cy was higher; there was also a quadratic function relation between precipitation and soil water storage
efficiency during the fallow period, and the precipitation threshold for soil moisture fully supplemented in
1 m soil layer was 388 mm. This study reveals the transformation processes of precipitation and soil water
storage in the fallow period in Longdong of the Loess Plateau in the past 40 years, and provides a scientific
basis for guiding the efficient utilization of regional water resources.
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