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Monofractal and Multifractal Analysis on Soil Particle Distribution in
Hilly and Gully Areas of the Loess Plateau

Bai Yiru Wang Youke
(College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract

Monofractal and multifractal analysis were combined to quantitatively investigate soil particle size
distribution (PSD) in hilly and gully areas of the Loess Plateau, and the effect of land uses on PSD
parameters was analyzed. The results indicated that the PSD showed heterogeneous distribution, had
multifractal feature, and multifractal spectrum functions f( o) — o were asymmetrical convex curve. There
was no significant relationship between capacity dimension (D, ) and soil particle contents. Clay contents
were positively correlated with the entropy dimension (D, ), correlation dimension (D, ) and the width of
multifractal spectra Ao (P <0.01). The clay contents, silt contents, sand contents and dimension of silt
domain (D, ) values were significantly influenced by land uses (P <0.01). The multifractal analysis
provided an accurate method to characterize the PSD.

Key words Hilly and gully areas of the Loess Plateau, Soil particle size distribution, Monofractal ,
Multifractal
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Fig. 1 Map of the soil particle size distribution
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for random selected soil samples

3.2 PSD ZEHHHEHE

Evertsz il Mandelbrot' ! 35 1} JeX 5 lge 2R R
LR AE TS FI WO FE R AW SR E N 2B BA ZH o
T2 AR HE B SRR A, A0 2R AN Tl 2 R M O R WU AS g i
T2\ oM. B3 g diR 4 3R AR Y e 2K
X(q, e )S5&TRIE e R thZk, 2 g i - 10
o] 10 ZEHT LIS, lgX 5 lge 33 DU A 0 35 4 b



46 Vi3

NIV A = S

2012 4

KR, HRYARTF 0.95, XUtWIHFIE X 1 + R &
B2\ UL, /] LT Z2 B4 20

M (3) F(4) T3 e Ay L 3ERE ) PSD
WEZENESE . mE 1 ATLE S, D, #7221
J£0.81 ~0.91,D, 438 F 1 UiW] PSD 43 4i),D, <1
78 PSD 1£ 0. 02 ~2 000 wm i il A A B0 £k
TR/ D, BN HAR R YE B/ (0. 75 ~0.82)
J5L B TE T 0 5T DX A 3 R OB AR B A B Ak B/
(4% ~11% ), Montero %" Fl Posadas %" 43 ¥F A~
[F) 2 Y - AL ity P AR A 25K KL R B 20 B A2 4k
Y BN, D, AE TS B W /N D, /D, w] LA i
PSD S JifE B2, D, /Dy A% T 1 I 2 B ASURE 7 A1 i
ErhTHEX, WL 1THH D, /DY{E N 0.93, 4
T LA E LA LLE W, 75% DL b i 4 58 0k 4
HTERLAZ B 13 ~ 100 pm FYEFHEIX

1 TENEREHSRNSESRSBEAZITSN

Tab.1 Classical statistic analysis of soil fractal and

multifractal parameters
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Fig.3  Log-log plots of the partition functions X (¢, & )

and measurement scales of the soil particle size
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Tab.2 Correlation analysis between soil texture, fractal and multifractal parameters
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Tab.3 Effect of land use on capacity dimension D, entropy dimension D,, D,/D, and soil texture
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