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Abstract: [Objective] The rainfall characteristics in the Pisha sandstone area during the rainy season, soil
moisture dynamics in different forest stands, and their responses to rainfall were analyzed, and the soil moisture

variation patterns under different rainfall levels clarified, in order to provide a scientific basis for the selection of
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afforestation tree species in the Pisha sandstone area. [ Methods] Based on fixed-point monitoring from July to
September 2024, temporal and spatial soil moisture variations in soil depth from 0 to 100 cm in three plantations
(pure Caragana korshinskii, pure Pinus tabuliformis, and mixed C. korshinskii X P. tabuliformis forests) in the
Pisha sandstone area during the rainy season were analyzed. [ Results] (D The soil moisture content of the mixed
C. korshinskii X P. tabuliformis forest was the highest (26.15%) , followed by that of the pure P. tabuliformis
forest (24.15%), and the lowest in the pure C. korshinskii forest (16.43%). The soil moisture content of the three
forest stand types showed a fluctuating trend, first increasing, then decreasing, and then increasing again with
increasing soil depth. @ With rainfall amounts from low to high, the soil moisture replenishment depths were 10
and 60 cm, respectively, and the soil moisture at a depth of 0—100 cm was replenished during heavy rainfall and
rainstorm events. Under different rainfall amounts, the soil moisture increment of the pure C. korshinskii forest
was the highest, followed by P. tabuliformis; the soil moisture increment of C. korshinskii X P. tabuliformis
mixed forest was the lowest. @ When rainstorm events occurred, all three stands showed responses in the 0—50 cm
soil layer, the soil moisture content decreased slowly on the second day, and a water transportation lag appeared in
the 50—100 cm soil layer. [ Conclusion] The overall water holding capacity of mixed forests was better than those
of the pure forests, however, the response to increased rainfall was weak. Although the water content of the pure
C. korshinskii forest was low, the rainfall absorption capacity was stronger, and the deep soil rainfall response
obviously lagged behind. For ecological restoration of the Pisha sandstone area, mixed C. korshinskii X P.
tabuliformis forests should be preferentially selected to reduce water loss.

Keywords: Pisha sandstone area; soil moisture transportation; rainfall response; afforestation patterns
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Tab.2 Statistics of rainfall frequency in study area
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July to December in study area
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Fig.3 Changes in soil moisture of three forest stands under different rainfall levels
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Fig.4 Changes in soil water storage under different rainfall levels in three forest stands
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Fig.5 Water transport process of three stands under heavy rainfall
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Fig.6 Water transport process after rainfall in three stands
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Tab.3 Soil physical and chemical properties of Caragana korshinskii pure forest in study area

e A ki wo awn R BRDC e
0—10 1.23 8.06 14.0 50.07 6.55 2.16 42.60 55.24
10—20 1.36 13.54 18.7 48.76 7.70 2.54 43.04 54.42
20—30 1.36 13.81 17.0 47.83 8.62 2.46 46.96 50.58
30—40 1.54 6.18 17.0 45.64 7.36 1.54 31.62 66.84
40—50 1.63 5.62 19.0 42.10 7.15 2.22 44.66 53.12
50—60 1.53 7.00 14.4 45.49 7.47 2.30 54.16 43.54
60—70 1.62 7.03 17.1 42.67 6.67 2.36 39.70 57.94
70—80 1.50 5.55 13.4 46.22 6.44 1.66 33.96 64.38
80—90 1.40 8.89 20.6 44.69 8.74 2.20 31.26 66.54
90—100 1.52 4.95 12.6 44.97 5.75 142 30.16 68.42

x4 PHEREBRERLEEBUER

Tab.4 Physicochemical properties of pure Pinus tabuliformis forest in study area

+ 2R E/ @%/‘ R EHEEF# MALBR A B B/ BRI R R
cm (gecm ) KE/ % KA/ Y BE/% (gekg ")
0—10 1.27 14.95 18.58 49.23 9.43 2.26 61.72 36.02
10—20 1.40 12.86 17.91 47.33 9.12 2.66 45.48 51.86
20—30 1.29 11.72 16.00 47.32 10.24 3.92 53.44 42.64
30—40 1.44 9.10 15.60 46.77 8.62 3.20 55.72 41.08
40—50 1.57 9.85 17.47 45.23 5.52 3.10 54.84 42.06
50—60 1.57 6.44 15.81 44.11 4.60 3.30 57.04 39.66
60—70 1.49 6.43 15.31 44.34 8.24 2.56 49.60 47.84
70—80 1.57 10.25 16.30 45.93 7.59 1.64 40.40 57.96
80—90 1.58 4.74 14.00 42.36 3.69 1.28 36.74 61.98
90—100 1.63 15.65 13.30 43.96 9.20 2.64 39.88 57.48

x5 HARTEXHMNEZRTERALER

Tab.5 Soil physical and chemical properties of Caragana korshinskii X Pinus tabulaeformis mixed forest in study area

SRA 7% 14 eSS NN 4B

e R K mim gy RO B BRK
0—10 1.37 17.12 30.35 48.26 10.52 2.32 47.42 50.26
10—20 1.40 13.48 24.23 46.49 8.91 1.46 32.96 65.58
20—30 1.43 13.04 25.03 46.15 9.32 1.88 38.26 59.86
30—40 1.56 13.09 22.52 42.88 8.64 1.36 32.28 66.36
40—50 1.61 10.60 17.37 44.36 4.89 1.00 33.06 65.94
50—60 1.63 6.19 19.32 42.62 4.83 1.16 33.20 65.64
60—70 1.73 10.78 18.89 38.70 4.14 1.80 35.44 62.76
70—80 1.77 10.49 18.25 41.69 3.91 1.86 55.86 42.28
80—90 1.84 12.86 16.75 39.65 3.62 1.12 55.04 43.84
90—100 1.77 16.80 18.17 40.23 7.93 1.44 44.00 54.56
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VRSN A < I N 1 N o e /N 9 0 T T R T 2 DR 35 35 s ST e A T B NI B A S (97
Wi 17 4 JBE R B« B R > R T > W =>/INI L AR T, A X — TR IR AT R R | AL AR R AN HUE TR A AR T
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Fig.7 Relationship between rainfall and soil moisture increase in three stands plots in study area
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other physical and chemical properties in pure P.
tabuliformis forest
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