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Tab. 2 Basis information of L. principis — ruprechtii plantation plots on study slope

B R/ BOE/(0) KPR /m o BERD AAMEEE/ (K - hmot)  BBHUE  FHIR/em THRE/m AFE/m o EIE R/ m
2471.4 26.3 26.9 b 942 0.73 20.25 16.71 5.53 3.22
2 2458. 1 27.2 26.7 b 749 0.74 21.04 17.04 5.77 3.58
3 2444 .4 24.4 27.3 b 854 0.72 20.34 17.04 5.83 4.31
4 2432.0 25.3 27.1 b 870 0.73 20.01 17.40 5.93 4.07
5 2421.3 22.5 27.7 | 746 0.75 19.94 17.54 6.22 3.22
6 2409.8 24.5 27.3 b 831 0.68 18.46 15.72 5.44 3.53
7 2397.4 22.0 27.8 I 719 0.81 21.03 17.94 6.43 3.41
8 2386.1 26.8 26.8 I 933 0.79 20.28 17.12 6.18 3.37
9 2372.6 27.7 26.6 b 815 0.73 19.78 17.87 6.46 3.29
10 2358.7 20.1 28.2 HR 674 0.67 20.83 18.24 7.05 3.76
11 2348.4 17.9 28.6 H R 572 0.65 20.62 17.75 5.88 3.46
12 2339.2 30.0 26.0 H 770 0.70 19.69 17.04 5.52 3.23
13 2324.2 30.4 25.9 WE 786 0.74 19.93 18.07 5.77 2.81
14 2309.0 37.4 23.8 WE 1035 0.75 18.07 16.57 5.85 2.93
15 2290.8 37.3 23.9 WE 955 0.70 18.36 15.97 5.32 4.80
16 2275.6 34.9 24.6 Bl 907 0.72 18.72 16.19 6.06 3.33
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Fig. 1 Variation of massive soil moisture in 0 ~100 c¢m
soil layer during the whole growing season

along horizontal distance from slope top
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Fig.2  Variations of massive soil moisture in 0 ~100 cm soil layer in different months along horizontal distance from slope top
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Tab. 3 Comparison of predicted accuracy between two methods (Unit: % )
i 5H2H 6 H15 H 7TH2H 8 HI13H 9H16 H 1074 1H
35S K Y B T (R R 33.39 32.24 33.60 30.33 31.05 30.75
(VS E2 251 T 30.95 31.28 33.27 27.86 30.65 27.00
(8 SEHh) HXF iR 22 7.3 3.0 1.0 8.1 1.3 12.2
R -394 T O 31.76 32.09 33.90 28.20 31.45 27.06
KEFH FEX IR 22 4.9 0.5 0.9 7.0 1.3 12.0
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Tab. 4 Regression relations between moving average of massive soil moisture

in 0 ~100 cm soil layer and horizontal slope length in each month and whole growing season

R2

H by FE n
5 y = 3x1077x* = 0.0003x% + 0.0663x + 29.980 0.97 16
6 y = 3x1077x% = 0.0003x> + 0.0709x + 32.300 0.96 16
7 y = 2x10772% = 0.0002x> + 0.0493x + 30.736 0.96 16
8 y = 2x1077x* - 0.0002x% + 0.0396x + 27.336 0.83 16
9 y = 4x1077%* = 0.0003x* + 0.0619x + 27.135 0.75 16
10 y = 2x1077x* = 0.00022% + 0.0270x + 34.033 0.95 16
ERNES y = 3x1077x% = 0.0002x> + 0.0525x + 30.253 0.94 16
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Tab. 5  Correlation of soil moisture in 0 ~100 em soil layer in different months at the slope plots

with factors of vegetation, topography and soil physical properties

Aty gk epE AE O FpkAe BALEE HE MEIERSE R AR YR TR AR MR Jatz
5 0.61 -0.48 -0.32  0.58% 0.52 * -0.08 0.46 0.29 0.40 0.13 0.35
6 0.63% =% -0.39 -0.38  0.64% % 0.64% %  —0.03 0.53 * 0.32 0.51 0.18 0.35
7 0.66% %  —0.29 -0.34  0.56% 0.56 * 0.06 0.63 * * 0.41 0.59 0.19 0.38
8 0.43 -0.02 -0.43  0.54 % 0.57 = 0.24 0.61 * 0.27 0.61 * 0.02 0.20
9  0.55% -0.08 -0.39  0.50=% 0.50 = 0.12 -0.09 0.34 0.54 % 0.06 0.32
10 0.73% %  -0.27 -0.47  0.67% % 0.67 % * 0.06 ~0.64 % * 0.42 0.38 -0.04 0.38

W:*: P <005 **;P <0.01,
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Fig. 6  Variations of soil porosity and saturated water-holding rate in 0 ~100 cm soil layer along horizontal distance from slope top
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Spatial-temporal Variations and Scale Effect of
Soil Moisture on Larix Principis-ruprechtii Plantation Slope
in Semihumid Liupan Mountains, China

LIU Zebin, WANG Yanhui * ,XU Lihong, DENG Xiuxiu, TIAN Ao

( Key Laboratory of Forestry Ecology and Environment of State Forestry Administration ,

Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China)

Abstract : Soil moisture is a key factor driving a series of hydrological and biological processes. Since the influences
of meteorological, topographical, soil and vegetation factors, the soil moisture often shows an obvious difference
among slope positions and a spatial scale effect. This should be deeply understood and accurately quantified, to
provide a scientific basis for the precise forest management and the representative plot selection in eco-hydrological
studies. In this study, a representative slope covered by 34-year-old Larix principis-ruprechiii plantation and with a
horizontal length of 425.1 m was selected in the small watershed of Xiangshuihe of Liupan Mountains. A 30 m wide
survey transect was set up on the whole slope and it was evenly divided into 16 continuous plots. The soil moisture
within 0 ~ 100 c¢m soil layer was measured from May to October of 2015. The variation of soil moisture with rising
slope length (i. e., the horizontal distance from the slope top) in different months was analyzed. The results
showed: (1) there was a remarkable soil moisture variation along the slope. For the whole growing season, the
variation of soil moisture with rising slope length showed a trend of firstly a gradual increase, reaching its maximum
at the middle-upper slope position (at the horizontal slope length of 109.2 m) , and thereafter a gradual decrease,
reaching its minimum at the middle-lower slope position (at the horizontal slope length of 350.4 m) , and then an
increase again. The variation trend of soil moisture in each month was similar to that of the whole growing season.
(2) The soil moisture showed a slope scale effect. i. e. , there was a remarkable variation in the moving average of
soil moisture with rising slope length. The variation trend of scale effect of soil moisture was similar in each month,
but the amount of scale effect was somewhat different. (3) Under the “normal-year” condition of 2015 with relative
rich precipitation, the soil water-holding capacity became the dominant factor to determine the spatial variation
pattern of soil moisture on the study slope. A significant correlation was observed in each month among the soil
moisture, the porosity and water-holding capacity of soil. (4) The best representative slope position for the whole
slope average of soil moisture was found at the middle slope position ( corresponding to the relative horizontal slope
length of 0.57). Therefore, the observed soil moisture at this slope position can be simply viewed as the slope
average, or can be used for a more accurate estimation of the slope average of soil moisture using the statistic
relation developed in this study. Based on the results of this study, it can be said that the whole slope average of

soil moisture can be accurately estimated using the soil moisture at reprehensive slope position.

Key word: Liupan Mountains; Larix principis-ruprechiii; slope; soil moisture; spatial-temporal variation; slope

scale effect



