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Table 1 Particle sze disribution of sandy ban soil surface at different time of wind erosion with various wind speeds

Particle size distribution( % )

Soil type Wind specd Time(min)
m s >2mm 2~ 1mm I~05mm 05~0.25mm 0.25~01mm 0.1~ 005mm < 0.05mm
10 20.82 7.71 12 16 15.56 20.72 1L 6 1138
10 26.53 8.27 11 65 14. 86 18.93 10 19 958
20 29.88 7.59 10 %0 14.23 18.45 950 945
30 34.32 7.09 10 50 13. 80 17.31 8% 8 02
40 37.88 7.59 10 13 13.48 15.46 8 03 148
50 40.23 7.90 10 29 12.51 14.55 76 691
60 43.70 7.47 9 11. 60 13.46 715 6 68
18 3 29. 60 6.58 10 81 14.14 18.63 10 58 9 66
6 31.71 6.89 10 71 13.84 17.82 998 Q05
9 34.80 7.13 10 89 13.93 16.97 830 7%
12 38.94 7.00 10 76 12. 88 15.26 7 64 753
15 43.90 6. 84 10 26 11.85 13.92 67 6 46
18 46.16 7.48 9 81 10.72 12.74 65 655
26 1 39.18 712 10 %8 12.48 14.63 766 7%
2 41.37 7.26 10 8 12.18 14.14 70 75
3 41.96 7.49 1073 12.07 13.07 ) 716
4 44.54 8.02 10 &4 11.78 12. 60 598 6 2%
5 45.00 8.04 10 47 11.43 12.74 653 57
6 46.38 8.09 10 49 11. 19 11.82 623 57
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Table 2 Particle sze digribution of loany sand soil surface at different time of wind erosion with various wind speeds

Particle size distrbution( % )

Wind speed
Soil type Time(min)
(msil) > 2 mm 2~ 1mm 1~05mm 05~0.25mm 0.25~01mm 0.1~ 0 05mm < 0.05 mm
10 30.78 7.42 530 4 38 12.21 23 31 16 61
10 32.59 7.89 583 4 43 10. 49 19 95 18 8
20 33.50 8. 05 574 4 49 10. 17 18 75 19 30
30 34. 45 8. 10 552 4 31 9.58 17 14 20 90
40 35.62 7.89 553 4 43 9.75 17 %4 1924
50 37.08 8. 10 530 4 07 9.45 16 33 19 68
60 38. 64 8.03 518 4 33 9.06 16 05 18 71
18 3 40.06 8. 02 5 69 425 9.50 14 % 17. 52
6 40. 40 9.22 5 88 434 9.22 13 78 17. 16
9 42.73 8.73 554 381 8.37 13 66 17 81
12 44. 49 8.48 4 98 349 7. 66 13 95 16 %
15 44. 82 8. 67 505 38 8.01 12 67 16 %
18 48. 31 7.45 4 717 34 7.87 12 11 16 05
26 1 53.39 7.47 4 32 321 6. 69 11 2 1370
2 55.03 6.72 377 28 6. 85 12 20 12 54
3 61.45 6.53 3 60 2 46 5.41 905 11 50
4 69.77 7.11 359 208 3.56 538 8 50
5 72.31 6. 15 2 98 1 &4 3.58 368 7. 46
6 74.02 5.87 279 1 9 3.78 516 648
1 2 , , 0.811 4(Foos= 0 811 4), ,
, ,
2 mm " 0.25 mm ,
;
3.2 ,
1 2 , (1)~ (7) 2.4%0 7,
2.609; 10ms '
, 60 min )
, 3 2.4273, 2.717 5,
3.3
( 3), (>2mm 2~ 1 mm 0.1~ 0.05
, mm < 0.05 mm) 1 2
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Table 3 Correlation coefficient between fractal dimension of paticle and particle ontent at different time of wind erosion
Wind speed Fractal Correlation Wind speed Fractal Correlation
Soil type Time(min) . . . Soil type Time( min) ) . .

(m s dimension coefficient (ms™ 1 dimension coefficient

10 2.4807 0.958 5" 10 2.660 9 0.879 6

10 2.454 1 0.961 1* 10 2.700 5 0.905 7

20 2.460 4 0.961 4" 20 2.707 9 0.913 9"

30 2.4354 0.959 5" 30 2.78 2 0.94 7

40 2.428 3 0.964 4 40 2.713 5 0.919 2

50 2.4207 0.966 2" 50 2.73 6 0.925 6"

60 2.4273 0.967 8* 0 2.717 5 0.925 9

18 3 2.469 5 0.956 0" 18 3 2.704 5 0.9 9"

6 2.4599 0.9579" 6 2.69 4 0.94 4

9 2.4317 0.963 2" 9 2.719 5 0.940 1°

12 2.433 4 0.966 4" 2 2.719 2 0.933 3"

15 24148 0.967 5" 15 2.716 3 0.945 '

18 2.4322 0.970 9" 18 2.718 5 0.941 1°

26 1 2.449 3 0.969 1" 26 1 2.707 9 0.939 8§

2 2.4448 0.969 6" 2 2.69 6 0.920 3"

3 2.4378 0.970 2" 3 2.712 1 0.943 0"

4 2.405 0.9752" 4 2.69 3 0.973 9

5 2.394 2 0.970 4" 5 2.686 7 0.960 6

6 2.400 3 0.973 7" 6 2.665 0 0.962 2

1) m(ry/m r Correlation coefficients calculated by bgarithm relationship between m (r)/ m and r

0.05 (n= 6,r(ps=0-8114) Symbol *
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FRA CTAL DIMENSION OF SOIL PARTICLE SIZE BY WIND EROSION
IN A SHORT PERIOD

Yang Xiuchun Liu Lianyou Yan Ping
( China Center for Desert Research, Institute f Resources Sdence, Bejing Normdl University, Bejing 100875, China)

Abstract Based on the fractal theory and experimental data in wind tunnel, the fractal character of soil particle size in a
shoit period was preliminarily discussed in this paper. Also,the trend of fractal dimension on soil surface during different defla-
tion periods was analyzed. Some conclusions can be drawn as follows:

(1) During the different blowing intervals, fractal structure exists in the grain size distributions of sandy loan and loamy
sand. Furthermore, fractal characters of two soils don’ t change with the different wind speeds and time in the wind tunnel. But
their fradal dimensions change as the time gone.

(2) Whether the mitial stage of deflation or the consequent stage with definite wind speed and time, the fractal dimensions
of sandy loam are all smaller than that of loamy sand.

(3) During the different soil deflation process, regression analysis indicated that there was significant positive correlation be-
tween the fradal dimensions of the grain sizes of the two soils with different texture and the content of the clay( < 0. 05 mm), but
the correlations between the fractal dimensions and the contents of the rest grain size are different. In generally, the more the con
tent of clay is, the larger the fractal dimension of grain size is.

(4) Because of the different situation of the two soils with different texture during the deflation process, correspondingly the
fractal dmensions of grain size had different process of variation with the different wind speed and time.

Key words Soil; Soil particle size; Fractal



