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Annual-seasonal dynamics of soil water content in 10 m soil profiles under

different land use types in the Loess Tableland region
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Abstract: To reveal the spatial and temporal variation characteristics of soil water under different land use types in the
southern tableland of the Loess Plateau, an automatic soil water observation system was used to monitor the soil water
content (SWC) of 21 layers in 0—10 m profiles of alfalfa field, fallow field, fertilized cropland, and unfertilized cropland
during 2014—2022. The spatial and temporal variation characteristics of the SWC and its influencing factors were explored.
The results showed that the average SWC of alfalfa field was significantly lower than the other three land use types due to the

strong water absorption effect of root system. With the increase of soil depth, the SWC of alfalfa field decreased first and
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then increased, while the SWC of the other three land use types showed an increasing trend. For the characteristics of
seasonal variation, the seasonal dry-wet alternation soil layer of soil water were 0—2 m, 0—1 m, 0—3 m and 0—1 m,
respectively, with the minimum and maximum data appearing in January to February and September to November,
respectively. On an annual scale, SWC variability was the largest in alfalfa field, followed by that in fertilized cropland and
in unfertilized cropland, while the fallow field was the smallest. In terms of long-term dynamics, the change of soil dry layer
thickness was closely related to the interannual distribution of precipitation, the average annual soil water storage (SWS) of
each land use types showed an increasing trend in the past 9 years, and the SWS increased significantly in the two water-
abundant years of 2019 and 2021 in alfalfa field, where the recharge depth by precipitation infiltration could reach 4 m.
Correlation analysis showed that land use, soil depth and clay content were the key factors influencing the SWC. The results

can provide data for the observation and simulation of soil water in the deep soil profiles of the Loess Plateau.

Key Words: soil water content;land use type;deep soil profiles;soil desiccation;the Loess Plateau
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Table 1 Annual yield of alfalfa and crops

ARGy [EECEERY AR 74 7= A HAVEY A
Years Alfalfa biomass/ ( kg/hm?) Fertilized crop yield/ (kg/hm?)  Unfertilized crop yield/ (kg/hm?) Crop type
2014 9533.0 10158.6 1730.0 HFEK
2015 12647.3 4572.0 940.5 ZINFE
2016 10294.95 5703.6 933.5 N
2017 11544.6 12928.5 3542.0 FEEK
2018 8522.1 5694.0 909.0 ZINE
2019 13479.9 — — KINFE
2020 11082.1 12706.4 8584.4 HEK
2021 10293.5 4647.0 1101.0 K NF
2022 16692.6 4021.5 1886.6 L INE
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Fig.3 Soil particle composition of deep soil profiles indifferent landuse types
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(P>0.05) , H B &K FmE= 4 H (P<0.05) , BRI 4 Fh bR H 7 20 £ HEAR ) g K 2 450 2 B K ka3
T A R PRI | A B A AR F A K B AR R 38300 56.2.36.3,17.3.26.0 mm/a( % 2) . 45A% 1.
2 g 2, H AR K AR AL S AR K B YA G, 10 2019 2021 4EFIKAEGY S 4 Fh - R B 7 A K B A
JITSE N, FLAE 7 b A S 7 A T 398 s I A A
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Table 2 Analysis of annual soil water storage and significant difference among four study areas

GO EEEE) UNCED AR {9
Year Alfalfa field Fallow field Fertilized cropland Unfertilized cropland
2014 1895.5 2948.2 2880.1 3006.3
2015 1878.1 2982.7 2899.0 3062.0
2016 1905.4 2971.5 2913.1 3056.7
2017 1965.0 3016.4 2977.4 3038.1
2018 2010.3 3048.0 2825.9 3043.7
2019 2043.2 3169.7 2976.7 3186.3
2020 2055.3 3152.0 2934.3 3224.0
2021 2206.4 3198.4 3054.2 3273.9
2022 2397.3 3202.1 3070.3 3255.5
44 Average 2039.6¢ 3076.5a 2947.9b 3127.4a

REVING FREF R AR 1Ry ) 22 56k .35 (P<0.05)
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AL H-0.098 F1-0.038) , 5AHLTL RGN KL & 2 2 TUHDC , FHOC R -0.16 F1-0.173
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