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Table 1 Topography, soil physical properties and land-use types of plots in the Hanquangou watershed
BARS  BRm) #HEE)  HEC) b g0 IR + 35 TIMILBRBE(%)
Plot No. Altitude Aspect Slope Position Landform Land-use Soil porosity
1 2731 340 23 14 Mesoslope it Slope ##i Woodland 27.58
2 2769 345 15 F 3 Downslope 4 Slope ## Woodland 28.79
3 2807 155 15 11 Mesoslope #H Terace M EH Shrub-grassland 20.07
4 2853 105 33 3 Upslope 3 Slope # At Shrubland 15.66
5 2834 230 18 L4 Upslope i Slope # EH Shrub-grassland 19.43
6 2757 0 0 T3 Downslope B H Terrace & Cropland 23.38
7 2929 230 17 F 3 Downslope TR Hilltop # A3t Shrubland 31.64
8 2955 208 12 H3ff Mesoslope W T Hilltop # K # Shrubland 33.36
9 2996 223 20 3% Upslope TR Hilllop # A H Shrubland 27.52
10 2932 225 11 T 3% Downslope Wi TR Hilltop M E 3t Shrub-grassland 29.47
11 2959 330 20 T8 Downslope IR Hilltop M . Wood-shrubland 32.16
12 2900 235 14 T ¥ Downslope WTH Hilitop FR ¥ 1 Wood-shrubland 38.59
13 2862 100 35 3 Mesoslope 3 Slope # A1 Shrubland 27.97
14 2854 100 28 T Downslope 3. Slope K # Wood-shrubland 20.22
15 2940 305 16 15 Mesoslope WITE Hilltop #kis Woodland 45.42
16 2953 310 29 3 Upslope W TH Hilltop # A H Shrubland 47.35
17 2516 118 34 T # Downslope 3y Slope FEEH Natural grassland 11.38
18 2552 195 F 3% Downslope 3 H Slope izﬁffmev ed from cropland 13.34
19 2550 0 F $# Downslope i Slope ﬁf&lfnffmev ed from cropland 25.25
20 2551 355 3% Mesoslope i # Slope # K Shrubland 28.40
21 2576 0 21 4 Upslope 3 Slope WA H Shrubland - 22.23
22 2483 50 0 T4 Downslope B H Terrace K # Cropland 17.47
23 2463 50 15 %4 Mesoslope B Terrace B ERL 13.37

Woodland retrieved from cropland
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Fig.2 Temporal variation of soil moisture and its relationship

with rainfall under different land-use types
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Fig.3 CCA two-dimensional ordination diagram of the

seasonal distribution of soil moisture
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Table 2 Correlation coefficients between the

environmental factors and the axes

HEAF HEFF R 1 HEFE 4 2
Environmental factors Axes 1 Axes 2

IR Altitude -0.7352 -0.0548
3 1E) Aspect —~0.5775 0.2248
R Slope 0.1026 -0.0825
AL Slope position -0.3733 -0.1757
A4 Landform types -0.2126 -0.1797
1 #5% A Land-use types 0.6161 -0.0554
T RFLBE Soil porosity -0.6223 -0.0844
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Table 3 Water content{ % ) in different soil layers and the coefficients of variation of each plot

Plot No. (em) (cm) (em) (em) (em) (%) variation
1 33.36 23.50 25.66 23.33 30.90 27.35 0.17
2 28.65 27.19 29.03 28.25 31.54 28.93 0.06
3 25.87 30.08 .37 34.79 32.82 31.19 0.11
4 20.73 23.00 23.61 20.42 20.90 21.73 0.07
5 27.712 31.42 30.41 28.23 29.37 29.43 0.05
6 33.40 32.53 32.60 29.07 32.78 32.08 0.05
7 47.25 38.76 35.17 38.58 38.87 39.73 0.11
8 52.87 41.11 42.13 42.73 44.23 44.61 0.11
9 53.03 37.99 39.37 31.48 31.65 38.70 0.23
10 66.9 51.42 53.00 54.30 55.30 56.18 0.11
11 3.2 44.63 45.09 43.39 * 44.08 0.02
12 60.54 1.4 55.54 49.60 46.82 52.78 0.10
13 28.00 28.71 30.52 27.51 29.35 28.82 0.04
14 30.16 27.56 2.54 22.45 28.47 26.24 0.13
15 34.17 39.46 48.76 * * 40.80 0.18
16 49.75 36.49 49.98 * * 45.41 0.17
17 19.42 24.35 17.70 17.45 19.44 19.67 0.14
18 18.56 24.62 23.76 21.92 23.15 22.40 0.11
19 32.17 30.24 34.55 35.05 33.69 33.14 0.06
20 35.29 34.89 37.17 32.60 32.84 34.56 0.05
21 27.90 29.73 28.04 29.06 28.92 28.73 0.03
2 23.24 25.48 21.13 24.28 27.00 24.23 0.09
23 20.94 25.09 22.47 19.24 22.43 22.03 0.10

T@aﬁiﬁ?%) 35.35 33.03 33.94 31.13 32.02
BUERRH CVY 0.39 0.25 0.32 0.32 0.28

Total coefficient of variation

o REBALHLEREREBERE,

Note: * represents the soil doesn’t reach that depth of each plot
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Spatial and temporal variations of soil moisture and its relationship with
environmental factors in the east section of the Qilian Mountains

TIAN Feng-xia'*?, ZHAO Chuan-yan®, WANG Yao®
(1. MOE Key Laboratory of Western China’ s Envir | Systems , Lanzhou University , Lanzhou 730000, China;
2. Research School of Arid Environment and Climate Change, Lanzhou University, Lanzhou 730000, China;
3. MOE Key Laboratory of Arid and Grassland Ecology , Lanzhou University , Lanzhou 730000, China)

Abstract: With the method of Canonical Correspondence Analysis (CCA), this study discussed the spatial and tem-
poral distribution characteristics of soil moisture in the Hanquangou watershed of the Qilian Mountains and analyzed its re-
lationship with the environmental factors (e.g., altitude, slope, aspect, slope position, landform types, land-use types
and soil porosity) . The results indicated that: (1) The soil moisture of shrub-grassland and shrub-woodland was the
highest during the study period, and then followed by shrub, woodland, grassland retrieved from cropland, cropland,
woodland retrieved from cropland, and natural grassland; (2) Altitude, slope, soil porosity and land-use types are the
main factors that affected seasonal dynamics of soil moisture, and the main impacting factors in each month were also dif-
ferent. For example, the factors were mainly associated with the aspect in July, with land-use types in August and
September and with altitude in October; (3) The total coefficient of variation (CV) of soil water in 0 ~ 10 cm of 23 plots
was the maximum, while the CV of 10 ~ 20 cm was the minimum; (4) The effects of soil porosity on the vertical distri-
bution of soil moisture were the most significant, and then followed by slope position, aspect and altitude. This study
provides a theoretical basis for the future establishment of mesoscale simulation of the spatial distribution of soil moisture
in the Qilian Mountains.
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