] jcmik

86

|

eview

Scdeece & M&”

RV B 53 i 5 B A B

1,2’ 2
1. S 351100
2. , 350007
= ° / , 22 0~
60cm , , ° )
° ) 22
2.756~3.002 , , °
) ) r=0.1mm ) r>0.1mm
,  1<0.1mm ° s
; > > °

X@ia ; ; ;
PEHEST S157 XAl A XEHRES 1000-7857(2010)23-0086-05

Fractal Dimension of Vertisol’s Particle Size Distribution in
Zhangzhou Plain

CHEN Mingxia"? ZHU Hejian®

1. Department of Resources & Life Sciences, Putian University, Putian 351100, Fujian Province, China
2. Institute of Geography, Fujian Normal University, Fuzhou 350007, China

Abstract The fractal dimension is an objective characteristic of many natural phenomena and things. This paper shows that the vertisol’s
particle—size distribution has the fractal characteristic. In terms of the different terrain and land use / land coverage, 22 soil samples from
different profiles (0~20cm, 20~40cm, 40~60cm) were collected from different regions in Zhangzhou Plain. The variations of the fractal
dimension of vertisol’s particle—size distribution in Zhangzhou Plain and the relationship between the fractal dimensions and the vertisol’s
properties were investigated. It is shown that the fractal dimension of the soil particle—size distribution (0~40cm) ranges from 2.756 to
3.002 for the 22 soil samples. The fractal dimension increases with the depth. In addition, the regression analysis indicates that the
boundary between positive and negative correlations is 0.Imm. The fractal dimension of the soil particle —size distribution is negatively
correlated with the amount of particles with diameter >0.1mm and positively correlated with the amount of particles with diameter <0.1mm.
The fractal dimension increases with the increase of the grass cover ratio. Also, the fractal dimension varies with the terrain, among which
the downslope has the highest dimension and the terrace has the lowest.

Keywords vertisols; Zhangzhou Plain; particle—size distribution fractal dimension; land use
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Table 1 Statistics of the soil content and the fractal dimensions of particle-size distribution
1%
/em
>2mm 1~2mm 0.5~Imm 0.25~0.5mm 0.1~0.25mm 0~0.Imm
1 ( ) 0~20 0 0.79 2.17 7.29 28.99 60.77 2.857  0.795
2 ( ) 0~20 0 0.41 1.27 10.39 25.99 61.94 2.856  0.804
3 ( ) 0~20 0.63 0.18 1.04 5.28 19.21 73.66 2914  0.795
4 ( ) 0~20 0.63  0.84 1.34 3.34 16.37 77.49 2929  0.809
5 ( ) 0~20 0.65 220 6.86 17.48 28.93 43.89 2756  0.891
6 ( ) 0~20 049 248 7.52 13.07 30.39 46.08 2774  0.883
7 ( ) 20~40 1.81 1.33 0.64 1.26 31.39 63.58 2.882  0.693
8 ( ) 20~40 2.19  1.00 1.00 1.98 30.89 62.94 2879  0.708
9 ( ) 20~40 0 1.84 3.61 10.96 12.52 71.08 2.895  0.940
10 ( ) 20~40 0.32  2.08 5.33 7.27 10.97 74.02 2909 0.970
11 ( ) 20~40 0 2.29 6.19 16.78 17.62 57.13 2.827  0.937
12 ( ) 20~40 0.33  2.87 6.84 19.28 16.04 54.63 2812  0.943
13 ( ) 40~60 1.87 742 4.84 6.18 12.38 67.32 2.892  0.990
14 ( ) 40~60 1.43  10.36 6.79 4.02 11.73 65.66 2.896  0.994
15 0~20 0 0.05 0.84 1.29 28.29 69.53 2900 0.987
16 0~20 052  0.38 2.24 1.00 27.17 68.69 2.896  0.994
17 20~40 1.24  4.56 3.57 2.44 14.26 73.92 3.001 0.884
18 20~40 1.89 2.20 3.99 2.08 10.44 79.39 3.002 0.958
19 0~20 .23 0.54 2.69 7.11 23.15 65.27 2.880  0.830
20 0~20 1.88  1.18 5.69 10.75 18.57 61.93 2.861  0.920
21 20~40 0.13  0.79 0.64 0.94 6.81 90.70 2973  0.830
22 20~40 1.07  0.52 2.29 6.40 3.54 81.54 2953  0.937
- 2
3.05¢ £0-20cm . . . .
3.00 F m20-40cm Table 2 Regression relation between particle-size
S 205} distribution fractal characteristic and the content
£
ﬁ 290 of vertisol’s particles
4 285¢
2.80 | | s mm
2.75
Jerk 7 b M JeibdEH R bR 1~2 D=-0.721x+2.893 0.0376
0.5~1 D=-1.235x+2.910 0.3415
1 0.25~0.5 D=-0.716x+2.937 0.4258
Fig. 1 Upright character of soil particle-size distribution 0.1~0.25 D=—0.477%+2.989 0.6068
fractal dimensions <0.1 D=0.491x+2.556 0.8807
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Fig. 3 Fractal dimensions of soil particle—size distribution under different landforms or
land use/land coverage
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