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Abstract: [ Objective] The aims of this study are to explore the response of soil water to rainfall, to reveal the
soil water characteristics of different land use types in this area, and to provide observation basis for rainfall
utilization and rational allocation of agricultural water resources in water shortage areas. [ Methods] The soil
water contents (SWC) of alfalfa field, fallow field, fertilized cropland (normal fertilization) and unfertilized
cropland (no fertilization) of the loess tableland in 2021 were monitored. The effects of three rainfall events

(greater than 30 mm) on soil water content were analyzed. [ Results ] With the increase of rainfall, the
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infiltration and water redistribution depths of alfalfa field, fallow field, fertilized cropland and unfertilized
cropland also showed an increasing trend, and the maximum water infiltration depths were 340, 500, 500 and
500 cm, respectively. The SWC of different land use types had obvious seasonal characteristics, the monthly average
SWC generally showed an increasing trend first and then decreased, the minimum values appeared in August,
January, January and June, respectively, and the maximum values appeared in October. Soil water was still in
the process of redistribution after the rainy season, the water redistribution depths of alfalfa field, fallow field,
fertilized cropland and unfertilized cropland reached 400, 700, 800 and 700 cm, respectively, at the end of
December. The change of soil water storage lagged behind rainfall, which was the strongest from September
to October, the increase amounts of soil water storage in alfalfa field, fallow field, fertilized cropland and
unfertilized cropland were 390.6, 197.5, 299.8 and 157.4 mm, respectively. [ Conclusion] Among the four land use
types. the soil water of alfalfa field with severe deficit was the most sensitive to rainfall. The maximum response
depth could reach 400 cm, and the change range of soil water storage was also the largest. The process of water

redistribution led to its change lagging behind precipitation.

Keywords: soil water content; infiltration depth; land use type; rainfall events; loess tableland
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Fig. 1 Annual precipitation during the year 2009 to 2023
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Table 1 Distribution of heavy rain and rainstorm in 2021
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Fig. 3 Soil water content of profile distribution under different land use types
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Table 2 Changes of soil water content during rainfall periods
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Fig. 4 Monthly average soil water content and
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Table 3 Soil water storage of four land use types in 2021

mm
Hiy  Bfasi KR mrokm R
1 1949.0 3149.4 3001.3 3217.1
2 1965.8 3158.3 3002.1 3217.8
3 1987.8 3171.0 3013.8 3223.8
4 2009.6 3181.8 3010.6 3230.5
5 1993.7 3208.9 2988.5 3231.1
6 1900.7 3200.7 2949.5 3199.5
7 1907.9 3198.4 2996.7 3246.4
8 1865.8 3193.1 3014.6 3260.8
9 1921.6 3242.6 3060.1 3292.3
10 2312.2 3440.1 3359.9 3449.7
11 2385.9 3364.8 3265.0 3424.5
12 2379.6 3271.4 3194.8 3339.9
1 2048.3c 3231.7a 3071.4b 3277.8a
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Fig. 5 Seasonal variation of soil water content under different land use types
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