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Table 1 The particl-size distrbution characteristic and D n ension value

(Hm)
SanplkNa  Soil texture 1 000~ 2 000 500~ 1000 250~ 500 100~ 250 50~ 100 2~50 < 2 (D)
AAL17-2 1. 40 11. 41 8. 15 5.03 Q00 59.87 515 2.584 0
AC21- 2 2. 04 6. 29 4.31 729 18.04 5594  6.08 2.603 4
ATl6- 1 3.31 14. 07 8. 73 3.37 558 5421 10.74  2.687 8
AM 13- 2 11. 59 9.71 2. 11 428 10.15 57.97 419 2.564 6
AK14- 1 0. 06 3. 16 6. 29 9.32 12240 63.13 563 2.506 3
AD14- 2 6. 14 17. 05 19. 31 20.38 954 2517 2.4l 2.451 6
AD15- 2 0.75 8. 41 14. 69 30.89  21.24 2256  1.46 2.367 4
AD17- 1 1. 86 8. 25 9. 83 2522 280 29.29 274 2.467 1
AD17- 2 2.31 17. 00 20. 11 1859  10.14 27.67 418 2.528 8
AEI3- 1 3. 06 9.37 13. 92 23.37  17.30  31.41 157 2.393 7
AF18-1 0. 30 6. 71 11. 43 13.58  13.90 49.20 4 89 2.565 7
AF19-1 2.17 12. 44 14. 59 14.65 1447 37.65 403 2.533 5
AE18- 2 0. 29 4. 80 13. 21 2567 18.42 3455 3.06 2.485 1
AE18- 3 0. 05 3.19 8. 23 1971 24.28  40.60 3. 94 2.526 8
AG14- 1 0. 38 9. 64 15. 87 1762 13.03  39.50 3.96 2.529 2
AE14- 1 12. 03 29.77 23.77 13.80 609 1351  1.05 2.3275
AG18- 3 4. 44 12. 99 13. B 1628 1862 31.27 243 2.458 6
ATl4- 1 3. 86 11. 89 24.8 33.72 1122 1425 0.78 2.265 3
AD13- 2 1.70 17. 57 28. 49 2839 981 1343 0.62 2.232 4
AD13- 3 1.70 13. 76 24. 63 3214 1217 1469  0.91 2.287 0
Tabl 2 The Statstic of different soil texture Fractal D m ension
Soil texture N M in M ax M ean Sid. Dev iation
2.235 4 2458 6 2.3320 0. 093 2
65 2.238 3 2 640 9 2.494 6 0. 084 5
39 2.317 7 25637 2.4055 0.063 5
85 2.421 9 2687 8 2.5495 0. 058 6
2 2.412 1 2549 5 2.4808 0. 097 1
s s
( [7-11]
, ,
( D
( ,
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Fractal Dim ension of Soil Particle-size D istribution Characteristic
in the Beijing M oun tains
ZENG X iangin', LIU Heping, LU Bingjun’, WANG X irying, YANG W ei

(1. SweK ey Laboratory of Earth Surface Processes and Resources E wlogy. Sdol of Geography, Beijing N om al University Beijing 100875 Ching
2. Beijing Water Conservation Teminal Beijing 100038 China)

Abstract Fractal is the mpersonality characteristic ofmany nature phenanena and things soil particle have he
fractal characteristic. The studying of particle-size distribution ( PSD) fractal dmension hasmuch value for the a-
nalysis of soil characteristics and w ih moun tanous land are gradually used. H owever sam e assimptons such as
unifom density, have been questbned in calculatng soilm ass fractal d mension. Additionally taditbnalm ehods
to obtan particle-size distribution ( PSD) are laborious For this reason the concept of the volume fractal d men-
sbn of soil particles is deve bped. There have no correlatbn study about the PSD n the Beijing mountains at he
present ting so the research get soils sanples n the fel of the B eijng mountainous w ith stram sanple. The
study caleulated 195 sanpks of soil fractal d mension w ith the soil particle volume distrbutbn on the base of sam-
ple suvey n theNorth Lithoid mountain of China. The statstic result indicate that he soil texture are sand bamy
sand sandy loan, silt loan and silt sand n the Beijng mountans the proportbn is 2%, 3%, 20, 44% and
1% . Soil texlure is lean ng coarse. The fractal dmension value is between 2.23 and 2. 69. M ost of fractal d men-
sbn value leaning low. The fractal din ension is variety sign ificant anong d ifferent soil texture. Integrating w ith pre-
viously resulf the fractal dimension value is highwhen the soil texture is thin. The otherway round the fractal d+
mensbn is lowerwhen the soil texure is coarse. For the soil of Beijng mountans the PSD fractal dinensbn can
be used as ndex for con fim ing soil texture. Statistic analysis nd icated that the fractal dmensbn of s0il PSD is s
nificant corre lated w ith the soil sand and soil silt content. The fractal din ension of s0il PSD decreased w ith sand
content increased w il silt content Both of them pass he sgnificant testw ith the correlatbn coefficient— 0. 571 4
and 0. 549 5 respectively. The m athematical relationsh p between soil particles content is estab lished. The fractal
dinensbn of soilPSD is sgnificant bgarithm correlated w ith the soil s particles clay content. This result ndicated
that soil fractal dm ension is mostly decided by clay content. Othew is¢ the PSD variety w ih soil particles-size

when the clay content is nvariab leness the PSD increased whit particles-size. San e studies have shown that PSD
have significant correlated w ith soil physics characterstic and nutrient characteristicc. Soil buk density is amapr
ndex which can decide soil physics characteristic. So this study the relationshp PSD and soil bulk density. Re-
sults indicated that the fractald menson of soil particles-size d istrbutbn is sign ificant corre lated w ith soil bu k den-

sity. The fractal din ension of soil particles-size distrbutbn can be used as a quantitative index of soil tex ture.

Key words particles-size distribution Fractal dmensbn Beijng mountans soil texturg buk density



