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TaHe 1 Soil volume fractal dimersion of soil patticles and coefficient of determination of the fited equation in land uses

Fractal dimension of soil particles

Coefficient of ddemination (R?)

Land . Sample
e number
Min Max Mean Std. deviation CV Mmn M ax Mean
Crop land 133 2. 18 2.90 2.389 0. 197 0 082 0. 84 0.87 Q0 85
Vegetable land 28 2. 03 2.45 2.281 0. 107 QM7 0.83 0. 86 0 84
Tea land 17 2. 36 2.87 2.572 0.207 0 080 0. 84 0.92 0 86
3 (R) .
(p=
0.001" ), (p=0.001"") ( p=0.05, p= 0.10)
(p=0.080) ,
2.2 2
(ON 2 9
Hm) (2~ 50 Hm) (50~ 2000 Hm)
( 178 ), , [5. 9]
y = 0.122]n(x)+v2.41 (6) ,
R?=0.889,p=0.001" " .y X , ( 3)
(%) ,
y =— 0.406 In(x) + 4.153 (7) 2.3
R’=0.075,p=0.002 .y . %
(%) 2.3.1
y =—0.09 In(x) + 2.663 (8) , 4
R°=0.223,p=0.004 .y % .
(%) A
(6) . 3
5% \ 2)
5% )]
(7) (8)
( 4 2 )
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Fig. 3 Effect of sand contents

on soil volume fractal dimension

Table2 Changes in soil volume percentages of clay, sit and sand in soi profiles of cropland

A B
Wanshi town A Wanshi town B Guanlin town Xushe tovn
Soil
deph (o Sik Sand Chy silt Sand Clay Silt Sand Clay silt Sand
(m) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
0~ 10 020 80. 12 19. 68 0.45 75 57 23 98 037 81.31 18.32 0.409 59 89 39 71
10~ 20 0 56 81. 05 18. 39 0.55 86 37 13 08 Q27 88.70 11.03 0.762 66 23 33 01
20~ 40 062 7. 9 19.39 0. 64 82 45 16 91 Q0 67 92.35 6.98 0.799 69 18 30 02
40~ 60 0 83 8. 31 13.96 1.03 94 96 4 01 0 5 68. 09 31.35 1.198 92 27 653
F AR FE4E R Volume fractal dimension 30 -
2l 22 23 24 25, TT[—o—0-I5em - [ —0—0~15cm
g r T T T ' 8 ——15~30cm 2 - —0—15~30cm
< = "
z 10 FAHA gﬁZ.S | —2—30~60cm g & —H—30~60cm
g-zo Wanshi A a=g < #
Bl R z3 3 R24)
g Wansh: B PG g8
40} v EMH Ex26r & K
g Guanlin E * E ¥ 23 {
50 —o— e 3 3
L Xushe S S
- 60 > 24 — ' > 22 e : : .
0 S 10 30 0 1 5 10 15 45
A Time (a) Rt 8] Time () At (il Time (a)
4 5 6
Fig.4 Spatil dhanges in soil volume Fig. 5 Spatial and temporal changes Fig. 6 Spatial and temporal changes
fractal dimension in soil profiles n il volume fractal dimension n wil volume fractal dimension
of cropland in sol profiles of tea land in soil profiles of tea land
2.3.2 ,
5 ,5a10a 30a 0O~ 10 em 10~ 20 em 20~ 40 em 40~ 60 cm
S5al0a 30a
2 2 T
,0~ 10 cm 40~ 60 an
%o
( 3),15m (p< 0.001" "),
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Table 3 Changes in wil volume percent ages of clay, silt and sand in soil pofiles of tea hind

Soil depth Volume percentage of clay (%) Volume percentage of silt (%) Volume percentage of sand (%)

(em) 5a 10 a 30 a 5a 10 a 30a S5a 10 a 30a

0~ 15 0 66 093 1.27 69 88 4. 71 86.22 29.45 34 37 12 51

15~ 30 21 69 2.53 23.12 52 39 67. 38 67.38 25.92 10 950

30~ 60 27. 92 28. 84 29.91 65 91 65. 91 65.91 6.17 5.25 4 19

(p> 0.05) 0.006" ") ,
, 40~ 60 cm
2.4
2.3.3
6 , 2.4.1
T ,0~ 15 cm , (
15~ 30 cm (p=0.629), 0~ 15cm 5 0~ 15 an 0~ 30 a ,
30~ 60 cm (p=0.006""), 15~ 30 an 15~ 30 an 10~ 30 a . 30~
30~ 60 an (p=0.004 ") : 60 cm 5~ 10 a ,10~ 30 a
0~ 60 cm s
(4, 0~ 15am 15~ (4
30 ecm (p= ,
0.1, 0~ 15a 30~ 60 an (p= ,
0.008 ),15~ 30 em 30~ 60 cm (p=
4

Table 4 Changes in sol volume percentages of chy in soil pofiles of vegetable land

Volume percentage of chy (%)

Soil depth( cm)

la S5a 10 a 15a 20 a 45a
0~ 15 0. 59 0.38 0 50 0. 39 0.46 028
15~ 30 0. 37 0.58 0 60 0. 47 0.48 024
30~ 60 1. 17 1.01 119 0. 90 0.71 0 30
2.4.2
4 6 , : 3
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VOLUME FRACTAL DIMENSION OF SOIL PARTICLES AND
ITS APPLICATIONS TO LAND USE

Wang Guoliaurlg1 Zhou Shenglu1 Zhao Qiguo2
(1 Department ¢ Urban and Resource Sciences, Narjing University, Naying 210093, China )
(2 Institute f Soil Sciences, Chinese Academy ¢f Sdences, Najing 210008, China )

Abstract Mass fradal dimension of soil particles is one of the inherent properties of soil. However, some assumptions,

such as unifor density, have been questioned in calculating soil mass fradal dimension. Additionally, traditional methods to ob-

tain particle- size distribution ( PSD) are laborious. For this reason, the concept of the volume fractal dimension of soil particles is

developed and a formulato calculate soil volume fractal dimension is introduced in this paper. Based on the conception of volume

fractal dmension and the analysis of 178 soil samples fram different land uses, some conclusions culd be drawn as follows: the

volume fractal dimension of soil particles was significant correlated with the volume percentage of soil clay cntents; in soil profile

of vegetable and tea land, both the volume fractal dimension and the volume percentage increased with the soil depth; and in soil

profile of cropland, both showed the same tendency of increasing with the soil depth, but not monotonously. Soil management had

some influence on volume percentage of soil clay and volume fractal dimension. For example, both of them decreased with the ris-

ing years of cultivation

Key words Volume fradal dimension; Soil particles; Land uses



