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Comparative analysis of soil particle size distribution and its influence factors in

different scales: a case study in the Loess Hilly-gully area
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Abstract; The land use types and environmental factors have a great significance on soil particle size distribution (PSD).
However the effects are different in different scales. Research on the relationship between topsoil particle size distribution
and land use & environmental factors can provide a basis for assessing topsoil physical properties in loess hilly-gully area.
The study was conducted in the Muyu small watershed and the Ansai catchment in the loess hilly area of the Loess Plateau
in China, and the comparative analysis of soil particle size distribution and its influence factors in different scales were
carried out. The research results showed that; (1) The topsoil in the loess hilly-gully areas of the Loess Plateau are mainly
composed of sand and silt in both small watershed and catchment. The percentage of each particle size is medium spatial

variability, and the spatial variability of D is far below of the particle size. But it appears clearly that the spatial variabilities
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are scale dependent and it increases with the increase of study area. (2) The effects of land use types on soil particle size are
different at two scales. The sand content varied with land use in the order: grassland> farmland> woodland> shrub land>
orchard land in the Muyu small watershed, and grassland> shrub land> woodland> orchard land> farmland in the Ansai
catchment. The silt content varied with land use in the opposite order of the sand content. The D value varied with land use
in the order; shrub land> grassland>woodland> orchard land> farmland in the Muyu small watershed, and shrub land>
grassland>farmland >woodland >orchard land in the Ansai catchment. (3) In both Muyu small watershed and the Ansai
catchment, D is very significant positive correlation with the soil sand content and clay content, significant negative
correlation with soil silt content, and D value is much higher in the sandy loam than that in the loam and silt loam. (4)
Vegetation cover, altitude and position have more influence on the soil particle size than other factors in the Muyu small
watershed, while vegetation cover, land use, and slope influence the soil particle much more greatly in the Ansai

catchment.
Key Words:; land use; environmental factors; soil particle size; fractal dimension; scale
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Fig.1 Location of study area and the distribution of sampling sites
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Table 1 The distribution of sampling sites under different land use and slop positions

L AL S 4 A YN %I} FIKX R E
Land use types and slope position Small watershed scale Watershed scale
AR b Shrubland 4 11

Mt Woodland 13 24

[El 3t Orchard 1 5
FEH ML Grassland 14 24

Bt Farmland 3 15

3% Upslope 10 22

sh 3% Upper slope 8 12

th31 Middle slope 7

R 3% Middle-lower slope 4 13
6

T3 Down slope 20

12
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Table 2 Descriptive statistics of soil particle size and fractal dimension

SHE R AL A bR A Boki "
Statistics Scales Sample number Sand Silt Clay
SEHIME Average IUSES 35 50.27 38.83 10.89 2.14
I 79 46.20 43.06 10.74 2.09
H%/]MH Minimum IUSES 35 28.76 11.59 7.84 1.86
I 79 22.75 10.2 6.25 1.71
e RAH Maximum IUSES 35 78.76 61.59 14.45 2.55
& 5 79 82.75 63.6 15.45 2.55
Frif2% Standard deviation IUSES 35 10.5 10.45 1.59 0.15
ALTE 79 12.62 12.08 2.07 0.16
A 53 Z B Coefficient of variation Kin 35 20.89 26.91 14.35 7.01
LTE 79 27.32 28.05 19.32 7.66
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Table 3  Soil particle size distribution and fractal dimension of different land use types at different scales

- H A TIZE A R kLS i/ % MR R/ % Bk /% b
Land use types Scales Sand content Silt content Clay content
A FHh Farmland i 47.00 42.88 10.13 2.09
USES 46.75 43.66 9.58 2.10
Fic HE ML Grass land I 47.41 41.87 10.72 2.10
NS 52.54 36.51 10.95 2.17
[l 1 Orchard WIE 41.18 46.46 12.36 2.07
N 42.83 43.94 13.23 2.17
HEA MM Shrubland UIE 44.21 44.14 11.65 2.11
ST 51.50 37.05 11.45 2.18
HHts Woodland U 46.45 43.17 10.38 2.06
USEAS 48.83 40.38 10.79 2.11
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48.83% , e THYRL & B 40.38% , 108K IX R W0 FUMS R & 500 51 46.45% F1 43.17% 5 16 /NFL I, i B0
RS RLF L B 543 SN 52.54%F11 36.51% , 827K X391 g 47.41%F1 41.87%
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Table 4 Correlation analysis between fractal dimension and soil particle size

o g D {H 5K & i Pearson A5 D {E 58Pk 5 & Pearson A D 5%k i Pearson 56k
Se: lx ] Pearson correlation between Pearson correlation between Pearson correlation between
cales D-value and sand content D-value and silt content D-value and clay content
K Muyu 0.836 -0.906 0.432
% FE Ansai 0.737 -0.830 0.372

MRAFE R DA SRR K 3 MRS RS D EITZ 0% 4 mIE 58, /N D (E 58k
(x,) JRE(x,) FRE(acy) FIATTFR N D = 5.918 - 0.5x, — 0.37x, , BB I A BN B KT, R =0.987 . 1

http ; //www.ecologica.cn



4630 LA E = 35 %

(15 R B R R A5 R I, D 58 8 BPRL WPRL A R A DC 6 R 3, Bk S Xt D (B R R KT RD R 1)
F, KX DEMFIETFER D =2.161 - 0.12x, + 0.41x, , BRI A B0 B 2K, R? =0.980, kA1)
FEREWRIRY, D 5EE bR FOR A OC R B BRI X D AE R TR

e 30 D AES TR B DG FR 42 IR D2 AR 35 A 198 o b o3 28 — o R AR I - HEE S A 7 T
MR o3 RAERE S R AU+ S REb I L XA RS 48 D (AT g AT, SRR,
FEVRI /NS, Ry i3+ S+ AT B 09 D (H-F %050 o 1.872,2.100 F 2.255, Z FEAE K X 4300
1.934 2.089 F12.227, RAEFM T, L PR ZERL S 1 - YMECN 10.74% Fifzd & m U ke ki 32, DA
SRR &t IE ARG AP D T R SRR A AR IR A /N TSR e FE AR K IX I R — 3L
B, X S ERRIL B+ e AKX+ HERAR B AR IS 4518 2 AR — 8222 g Ed A oFR T I Bl
TS D EMCHEESR, AN, IR S AL, BAR SN, IS D (AL E
2.4 ARERETEHERZSHERTHXER

FIFH B 2R 5 25 0 AN [R) A58 R X R A% B S A TR AR50 D ARG (% 5) o ifF—25 1T CCA ATy
ZEIRLILIE 2,

CCA ZHrHh , A85 H 7 ATk 6 , i 3k T Ak i 52 PR 28 7 IR B% R 7 5 P el 1] 1) 1E T AH S, 7 Sk i 4k
PR B ARG T R 5 - HORAR 53 A1 2 [RAE DGR BE A KN 4R, B AR G R . R Z /N,
i Sk 7 L AHE Y b ) e M ARG RS R T S HE P R AR SCPE TN e Frbk /N A DG g 5 i =2 BRI

I 2 ATAL, D (S 00 Bhoki & B AR, B SRR A S & T80k D (S5 S oG, EREE
PR 7 22 8] 19 5 28 ] 0, 78 /NI 330 P8 AR = bR 2R ARG AR I D (B 1% 52 M 22 80 HH 0853 6 R G, B Bl 25 39 3 1
i, = R 2R AT A+ HER AR A S MR 3G A (H R A 5T X A /NI SR R B AR AKX SR AR DGR 2 . FE /NI R
Ik P RN 1) XPARLAR A D A A 52 0 32 B0 1 505 1) BORE G BV A 0 3 I, 8 1) X /0N 388 %) 5 e A FH sk 55 5 7
K IX LR B T AR R a3

£5 LENE SHEYSTERTOELESH
Table 5 Correlation analysis of soil particle size, fractal dimension and environmental factors

TR e

LIKERE P w22 31

. o R ERORITELS 353 W 1) . s LA AT
Soil particle size and . X Vegetation .
. . Scales Relative altitude Slope Aspect Slope position Land use types
fractal dimension coverage
D b NS 0.173 -0.156 -0.067 0.116 0.127 -0.226
LI -0.017 -0.042 -0.036 0.272 0.023 -0.095
fibki Sand b/ 0.037 0.075 -0.119 0.034 0.098 -0.079
LI -0.018 0.011 -0.012 0.125 0.048 -0.123
Frkr Silt b/ N7 -0.066 -0.013 0.114 -0.047 -0.109 0.068
LI 0.023 -0.006 0.012 -0.146 -0.040 0.099
FRL clay b/ N7 0.193 -0.327 0.034 0.090 0.071 0.080
LI -0.023 -0.031 0.003 0.096 -0.059 0.169

AR - AR 5 PR N 19 5C 28 (18 2) TR /N, b 3t ) R TR 76 = SR A% 14 B AR i) 22
SR AR E IR TSRO AR T - A PSR 358 1) I35 88 oF - SR AR B M 0K 5 22 FE SR 7K XA
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[ | A IS RGO O s AR U Sz o ELRIREFUBPARE 35 e 249 -5 R XA 4 RO 1 o B2 AR DG MR s, (HRE
WFFE DX R /NN B K X, 4535 10 5 25 PR E I 3 A SR/ INAN AL /) It Sl i P2 X R A B S R 50K, 3
Je AR RS A 7 I (4 20 BE RS T N 1 A LR, BAcate b SRS A, R AR R L R 19 P A 0, sl LA
4 BTN R TE AN, A SR 22 AN, DR R R AR S R /N, BEAE RIS DX el /N R 4R K
DX, LA i JBE R 3t R P2 RS - S A i 2 e 4 S o T IR 1 X B AR K DXORUBE , - ] 26
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