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Table 1 Description of sample sites

A Y W WHE K (m) )34 T S T4 R B el B
IR PifwRg 10° 15° 1249 109°15'36"E/36°44'26"N  JEEEMBTREAEELL, 12% MR, FiWH, 535K 1990
FRARIBEIRAS  PUfWEE 10° 18° 1307  109°15'38"E / 36°44'30"N YA, 50% LS I 1977
it PifmZ< 5° 15° 1265  109°15'37"E/36°4425"N BRAFE, 10% L3 2005
L AfmAb 35° 27° 1294 109°15'43"E / 36°44"26"N BATE RIS, 58% KAow, B9 BT 1977
Frdk PafiEE 200 24° 1293 109°15'42"E / 36°44'25"N KEH, 50% L0 REIRCF 1974
kv 4 5° 32 1290  109°15'41"E / 36°44'29"N WA RAIERAT S, 38% B IR ZBAGEAL, HAER 1988
R JefiAi 200 32° 1160  109°16'03"E / 36°45'58"N BRAFE, 40% KAEwE, B BT 1978

A JbfwZR 100 14° 1192 109°15'18"E / 36°44"25"N

VE: R PR T 205k JhAS (Pinus tabulaeformis); ¥1'% (Caragana Korshinskii); FFE (Robinia pseudoacacia); 155 BT (Lespedeza

davurica); & (Artemisia giraldii); FI/RZEMEAL (Heteropappus altaicus); 753523% (Luctuca indica); ¥FFE (Artemisia gmelinii); 3B (Artemisia

scoparia); HW KK (Potentilla tanacetifolia); H|)L3E (Cepalanoplos segetum); K15%L (Stipa bungeana); VAE¥. (Bothriochloa ischcemum); Hi

R (Euphorbia humifusa.)s T # (Lagochilus ilicipolius).
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0.95~0.98 Z[A], LethAHRE#. D1 228~247 2
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2.66, ETASAFHN D TPIME. X FELEOLATH
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Table 2 Volume percentages of soil clay, silt and sand and fractal dimensions

F b 247 (cm) Fiki(%) HKL(%) W RL(%) D R Dsyw Rsw Dpn Ruww  Den  Run
1990 4 KL it 0~5 624(032)  2450(1.08)  6831(272) 238 098 183 095 232 100 242 095
5~10 6.80(0.16) 24.70(0.62) 68.50(0.72) 2.40 0.98 1.69 0.88 2.35 1.00 2.42 0.95

10~20 6.66 (0.03) 24.11(0.14) 69.23(0.16) 2.39 0.98 1.74 0.88 2.35 1.00 2.40 0.95

20~ 40 6.60(0.05) 25.08(0.40) 68.32(0.44) 2.39 0.98 1.70 0.88 2.33 1.00 2.43 0.95

1977 4474 0~5 753(0.05)  2621(0.17)  66.16(030) 243 098 148 087 237 100 246 095
SRR VR S P 5~10 6.68(0.03) 24.26(0.45) 68.79(0.39) 2.39 0.98 1.72 0.88 2.35 1.00 2.42 0.95
10 ~20 6.92(0.11) 24.45(0.52) 68.17(0.70) 2.40 0.98 1.69 0.87 2.36 1.00 242 0.95

20~ 40 6.76(0.05) 24.05(0.16) 69.18(0.14) 2.40 0.98 1.71 0.88 2.36 1.00 2.41 0.95

S 0~5 6.28(0.25) 24.01(0.27) 69.72(0.52) 2.38 0.98 1.94 0.96 2.33 1.00 2.41 0.95
5~10 6.57(0.13) 24.96(0.89) 68.21(0.70) 2.39 0.98 1.69 0.88 2.33 1.00 243 0.95

10 ~20 6.74(0.09) 24.84(0.17) 68.42(0.22) 2.40 0.98 1.65 0.88 2.34 1.00 243 0.95

20 ~ 40 6.52(0.14) 24.94(0.21) 68.54(0.32) 2.39 0.98 1.70 0.88 2.33 1.00 2.43 0.95

1977 4E R 0~5 749(0.12)  29.83(0.18)  62.56(022) 243 098 139 086 231  1.00 252 094
5~10 7.75(0.19) 29.61 (0.27) 62.10(0.26) 2.44 0.98 1.40 0.90 2.32 1.00 2.52 0.95

10 ~20 7.65(0.49) 29.50(0.15) 62.86(0.64) 2.43 0.98 1.39 0.85 2.32 1.00 2.52 0.94

20~40 7.23(0.17) 29.14(0.20) 63.63(0.36) 2.42 0.98 1.38 0.86 2.31 1.00 2.51 0.94

1974 4K 4 M 0~5 818(0.01)  33.15(0.19)  58.68(0.18) 245 098 1.01 092 231 1.00 259 094
5~10 8.54(0.20) 31.39(1.27) 55.15(5.34) 2.47 0.98 1.07 0.92 2.34 1.00 2.59 0.94

10 ~20 8.98(0.73) 32.74(0.55) 57.13(2.60) 2.47 0.98 1.38 0.91 2.34 1.00 2.59 0.94

20 ~ 40 8.74(0.66) 32.86(0.53) 58.22(1.47) 2.46 0.98 1.41 0.92 2.33 1.00 2.59 0.94

1988 4 il it 0~5 7380.17)  30.13(0.12)  62.49(028) 242 098 138 086 230 1.00 2.52 094
5~10 7.81(0.18) 31.29(1.77) 60.90(1.92) 2.44 0.98 0.73 0.92 2.31 1.00 2.54 0.95

10~20 7.84(0.21) 30.68(0.32) 61.36(0.45) 2.44 0.98 0.79 0.90 2.32 1.00 2.54 0.94

20~ 40 7.79(0.32) 31.28(0.91) 60.93(1.21) 2.44 0.98 1.01 0.90 2.31 1.00 2.54 0.94
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1978 4EJHi#4 Hb 0~5 7.22(0.18) 28.86(0.30) 63.42(067) 242 098 135 085 232 100 251 095
5~10 7.65(0.06) 29.69(0.22) 62.60(0.38) 243 098 141 08 231 100 251 095

10~20  7.57(0.13) 29.57(0.12) 62.85(0.15) 243 098 137 086 232 100 252 094

20~40  8.17(0.27) 32.14(0.16) 59.69(039) 245 098 079 091 231 100 256 094

A Hh 0~5 5.24(0.13) 33.00(0.15) 49.09(0.73) 228 095 0.19 090 222 099 264 094
5~10 5.54(0.20) 34.01(0.97) 47.04(1.09) 229 095 027 091 223 099 265 094

10~20  5.09(0.11) 31.26(1.54) 50.23(0.78) 229 096 026 090 223 099 261 094
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Fig.2 Fractal dimensions D and probabilities P of fragmentations
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Fig.3 Rényi dimension spectra for surface soil in five land-uses
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Fig. 4 Relationship between D, D, and soil clay content
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F3 5K 10<g<10 M AID, B RERE
Table 3 Values of D, and determination coefficients (R?) corresponding to —10 < ¢ < 10 in selected 5 samples
q 1977 AERI R 1988 4E il Fi St A 1978 4Fjihifz
D, R D, R D, R D, R D, R
-10 2.515 0.943 2.404 0.933 2.142 0.938 1.993 0.907 2.985 0.898
-9 2.489 0.943 2.380 0.933 2.120 0.938 1.974 0.907 2.954 0.898
-8 2.459 0.943 2.351 0.933 2.094 0.938 1.949 0.907 2918 0.898
-7 2.420 0.943 2315 0.934 2.061 0.939 1.918 0.907 2.872 0.899
-6 2.423 0.945 2.321 0.937 2.075 0.938 1.937 0.92 2.865 0.903
-5 2.304 0.945 2.207 0.935 1.964 0.94 1.826 0.907 2.735 0.9
-4 2.210 0.946 2.121 0.937 1.886 0.941 1.752 0.908 2.625 0.902
-3 2.069 0.95 1.992 0.942 1.770 0.945 1.64 0.911 2.457 0.905
-2 1..833 0.959 1.776 0.952 1.581 0.955 1.45 0.919 2.179 0.913
-1 1.383 0.985 1.367 0.983 1.257 0.983 1.109 0.963 1.625 0.95
0 0.993 1 0.997 1 0.993 1 0.925 0.999 0.993 1
1 0.932 0.999 0.932 0.999 0.920 0.999 0.923 0.999 0.931 0.999
2 0.893 0.996 0.894 0.996 0.877 0.995 0.914 0.998 0.894 0.997
3 0.867 0.994 0.868 0.994 0.852 0.992 0.901 0.997 0.870 0.994
4 0.850 0.991 0.851 0.991 0.838 0.989 0.888 0.996 0.853 0.992
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Fractal Characteristics of Soil Particle Size Distributions in Gully-Hilly Regions
of the Loess Plateau, North of Shaanxi, China
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Fractal analysis and laser diffractometry were combined to characterize the fractal of soil particle size distribution (PSD) through Rényi

dimension spectra in the multifractal system. The results indicated that the monofractal dimension of soil PSD in various land-uses ranged from 2.28 to 2.47 and

had a significant linear regression with the content of soil clay. Dy, D and Dy Were calculated and they were in an order of D 1y <D jjy<Dsang. Probability

of fragmentation were calculated using Dy , Dy and Dgang, and smaller particles always had a lower probability of fragmentation with respect to larger

particles. Therefore, it appears clearly that the probability of fragmentation is scale dependent and it decreases with the decrease of particle sizes. Multifractal

analyses showed Rényi dimensions spectra generated by PSDs were similar to those obtained for theoretical multifractal properties and PSDs had multifractal

properties.
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