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Particle Size Composition, Fractal Characteristics and Influencing Factors of Soils with
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Abstract: To investigate the effects of urbanization intensity on soil particle size composition and fractal characteristics in
Nanchang, soils in the built-up areas of Nanchang were sampled according to the impervious surface area as a percentage of the
urbanization intensity level (184 plots), soil particle size composition, physicochemical properties and vegetation indexes were
determined, and fractal dimension values were calculated by soil particle volume fractal dimension model. The results showed
that urban soil particles were dominated by silt particles (46%—-59%) and sand particles (40%—53%), and high urbanization
increased sand particles but decreased silt particles. The fractal dimension varied from 2.69 to 2.97, which showed a decreasing
trend with increasing urbanization intensity. Silt particles were positively correlated with fractal dimension while sand particles
were opposite, and silt particles showed the greatest influence on fractal dimension. Pearson correlation analysis and Structural
Equation Model analysis showed that abundant vegetation reduced the loss of soil particles, improved soil physical properties,
and mitigated soil degradation. In conclusion, soil particles of medium size, such as silts and very fine sands, in urban green
spaces can preferably retain water and nutrients and reflect soil quality.

Key words: Urbanization intensity; Soil particle size composition; Fractal dimension; Soil texture

Sl T ot SRR S AL ABOH LA A EAF RO B8R ﬂﬂ*ﬁ% ELHEE WA R A K LD R RO RE L A SR AR 1Y
ALKy FR R AR TR, o REENL SR, AR S S BOMT R AR i L i A

OFRALTH . ER HRFIFIATIH (42007042), 1174 HRBMEZEA T H (20202BAB215008)F17T. PG48 57 A= 1 L3 98 4: 101 H (YC2022-
s422)%¢8h .

* 5l HAE#H (wangqiong881004@163.com)

EZRIA: BB AR (1997—), B, WCHEIMNA, S5t , EEFR S R SEMAELS . E-mail: zfy171205372022@163.com

http://soils.issas.ac.cn



%5

SRABRR A B B AN T A5 B2 R E LSO R A e i R 3R 1139

RUA WL Tl el SR e N TS0 BT iU, ek
BETRREALESSE . SR AN PEBh (BRI | % B
IR G Lk i T AR S, . FARZRETL
Wy B 2% o T E AR A S T A R X X
B IR LA B IR MR R, x4
7 THT 2 W) 6 B8Ry 3R T 2o M it B T 7 25 6 i ) B 2 BR
M T, 29 Sl AR S T RE ) R AR
ORISR R A B TT, R R 4L
AT 3 AR AT SRS DL A R AR B SR A
TEFYIE AR, I HX SRR SEALE | BRI bt
R HAT B P, MR HAR B 1 45 4
M, BA PR RRAE, RS 2 500 BRE T AR
G BT T AR L A W BT, HE I 3BT 1235
2SI AR St o o IR AR DR ORI ARG T 4
RS, i ORI G T R 2R i 4
R, 5 B PR - AR B 4R K50 1 S0k B2 2 AL
SCHK o AR TR GE LU 7y 2071, R4S
S B A QIR B 7 5 HL MR ARROT FRAE 1
HETT . SRR E BORALRRBESED), VLRGP ¢ L3
W rsbrz —. WEHAT, MEESEE ) Z M
T B RIS BB H IR I Aok £
PRIF I Z AT (B2, ST A R ge 10
KLBELH S I R IR R RIS A8 R A0 DL & S i X
SR AN IRV A5 B DR, AR5 DR A it R T

HELERE AR AR 5 AT B TR T b - 48 A A
MEVERILTEA WA ST, s EAD
506.23 JT N, WAL R L 78.64%(HE E 2021 4F)°),
AT AR e RIS g Y, T
T I B KR T A FR AR S, KR A AT AR A
B SR KBTI ESE, TR R A
IR TR e et L, AHF S SR RS B T AR
DX AN TR) 3l T Pl i B 0 2 bt - YA R R e 0 42, B A4
TR B T A - SR 2 A R TR AT S I, PR
FAG M R AR S TG RHAE R DGR o, I
T g b, - B8 o o B2 o NG5 ) i H R R AR AR

1 #BERE

1.1 FAREEREFRIEIT

BB LT VLU 4 b 38 (28°09'N ~ 29°11" N,
115°27'E ~ 116°35" E), “F3ifE4k 30 m, HisEAHxF
I, W WA, SR, &AL,
YRR 17.5 °C, FBREKE R 1600 ~ 1 800 mm,
SRR g 5 LR 63.37%, ANEUKI
diHER 20.93%, KRR BSR40, AN
13.08% #i1 2.62%!",

W5 X3 T 7 B i A X (505 km?)(F 1), 4R
e 3l T PR B B R FH I A 1 2 S A R b 1 S
FOCRER S M i %F Landsat-8 528347028, 12

Z
113°0'0"E 115°0'0"E 117°0'0"E 119°0'0"E 2
[ T T T T \H\I,. T T ?
:Z o ST N o CRFEA S
st ¢ o A W s
P L Wy | ] ik
[ 7 EJMJ )ik z
1S [ ¢
;g {0 LA - 1050 1 2 3 4 - o
gLy s |
I - I
Z &? J
2 Ld z
; o
Ha
:O - C)v
2 5
& 0N
o S o
Z \'v}d_ .},_JJ J“,,
'* Z
og 7 N . g
7 w -
T X \ a
& { 3
2 "o r-/
ST ) Ve / Z
S mMaW ARl £
— O
o
1 1 1 1 1 1 1 1 ﬁ

113°0'0"E  115°0'0"E ~ 117°0'0"E ~ 119°0'0"E 115°48'0"E

115°52'0"E

E1 MRERMARENX
Fig.1 Study area and sampling plots

http://soils.issas.ac.cn

115°56'0"E

116°0'0"E 116°2'0"E



1140 +

e %55 %

B i 58 IX P AN 3 7K T T B (Impervious  Surface
Area, ISA)ZS[EI0AT o FWFFE XA 3t 100 m x
100 m (A%, THE R — A% ISA LU, VR ik
LR BEFEARY, K A AR A B 3T Ao B &)
N3 ARG, A3 IR(ISA<50%) . H1(50%<
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SEX S BV R ik, ME SRR 1
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Table 1 Soil physiochemical properties of greenspace under different urbanization intensities

Ik T Ak A Pk (mg/g) 2% (mg/g) i (mg/g) 24 (mg/g) pH 25 H (g/em’)
& 18.64 + 0.96 0.98 + 0.04 0.73 £ 0.04 9.75+0.31 6.76 £ 0.09 1.31+0.01
rh 15.24 £ 0.86 0.84 +0.03 0.67 £ 0.02 9.67 £0.37 7.09 £0.09 1.35+0.01
[ 15.02 +1.39 0.82 £0.04 0.61£0.03 9.65+0.52 7.29+£0.16 1.39£0.02

e RPEFERRFIME £ frfEiRzs, TR,
*2 LTETHOREES)
Table 2 Soil particle size fractionation (USDA)
R Rk bR A (%A
I Gl TR KL MLk R
+ ki 4% (um) <2 2~50 50 ~ 100 100 ~ 250 250 ~ 500 500 ~ 1 000 1000 ~2 000

O30 AER 54 R ) R A B s (g
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Vy Ay
W2 A5 P O EL T 45
1g(Vio<r/V1)=(3-D) 1g(R/Ay) 2)

K Vi MR r /DT R(EERAR SR K
RARE (um)) Y FIURE BFRRTR (%) 5 Vi S R URE Y 5L
TRBL(%); Ay X FTA R 1 R {E (um); D ]
h - FEBURLAR R T 45K

FETHRET, 43 3R 2) H 1g( Viry V1) 5 1g(R/Av)
YERYN | R A S A, AR fe N ek A R e 1
WIERE, Fris B rIREZRRIY 3-D, #EmalK it
4% D A",

FER B A SRMRHD T ) IR L R L BDRL L L
IR 2.94%. 63.23%. 33.83%, HIESIEAEECH
2.92, AR AEXT A
1.4 H#EHEE

JAA R ARE T R AL AR A = B . KA
&, FRES W™ AR G)i A H Shannon-Wiener £ 4+
PETRBGR 3).

H'=-Y PP ©)
i=1

b SOMFETT AR s PO @ BT
BYH, P=N/N; NoAWFh i WEEE; N PRl i B
TERETT By b ity B 2L AE 2 A

B RE T3 N BEAS R ) 2 i 00 DT R i R
RS, AR AR, 15 AR (R 3).
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Table 3  Vegetation characteristics of greenspace under different urbanization intensities

Il A B AR A7 B (m) AAR T MR (m?) Shannon-Wiener Z 1 $5 %L AR ()

LIS 9.49 £ 0.43 2420+ 1.70 1.22 +0.09 98.76 + 13.07

i 8.31+0.28 21.49 £ 1.62 1.28 +0.11 70.49 £ 10.74

=) 6.81 £0.41 16.80 +2.42 1.16 £0.18 73.71 +£22.48
1.5 #HEabiE o .

KH SPSS 26.0 #HATHEZ J5 225317 (One-way = ik (i)
ANOVA), Duncan #3728 H.#(P<0.05), 34 501 =il
53 MR H Pearson AHOCHERG S0 14 , 2K F SPSS Amos "

40+

Graphics(IBM, Armonk , NY)iz 17 45 ¥ J5 2 5 AU
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P uk B A AL .32 FH Origin 2018 Al ArcGIS 10.0
L/QEES
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Fig. 2 Soil particle size distribution under different urbanization

intensities
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Table 4 Soil volume fractal dimensions and fitting equation determination coefficients under different urbanization intensities

T Ak FE AL - HEBURE A3 4E $ PUE RBURY)
BAME RRE WE bRt AR5 R E He/IME e RME ¥ME
i 84 271 2.97 2.86a 0.051 0.019 0.83 0.98 0.94
LR 73 2.70 2.92 2.82b 0.054 0.019 0.80 0.98 0.95
= 27 2.69 2.94 2.80b 0.061 0.022 0.84 0.99 0.95

T FFER/NG T A R 2R A R A T L e T 4R 50 5+ 1 35 (P<0.05)

23 TIENEARSSHEBNEIXE
T HERLIE ZH RS S TR HE R [ ) oA A 3

7N, ESEBPRE SR AR Y T 2 S R AR R AR
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Fig. 3 Relationship between soil particle volume fraction and fractal dimension

x5 TIEEUMR. EWERSTIENEEK. SHEKHEXXR

Table 5 Correlations between soil physicochemical properties, vegetation indices and soil particle size composition, fractal dimension

BhR Fhkr bp A W b KL AL ek % A Gk A & I
A WLk -0.326" -0.110 0.008 0.132 0.092 0.129 0.007 —0.140
o -0.379™ 0.051 0.050 —0.049 —0.052 0.067 —0.033 0.020
e —0.133 -0.108 —0.055 0.113 0.159" 0.100 —0.044 —0.127
g2 -0.286" 0.301" 0.304™ -0.313" -0.341" —0.180" —0.047 0.301"
oK -0.217" 0.410" 0.197" —-0.261" ~0.403" —-0.284™ —0.157 0.401""
AE 0.251" —0.118 —-0.130 0.054 0.179 0.033 0.040 —0.107

pH -0.014 -0.307" -0.216" 0.159" 0.314" 0.252" 0.199" -0.305"
HLAR T 0.165" 0.026 -0.074 —0.036 0.015 0.015 -0.072 0.043
ARA e B -0.171 0.169" 0.085 -0.091 -0.155" -0.095 -0.102 0.156"
ARA T -0.112 ~0.100 0.193" 0.243™ 0.137 -0.035 -0.208"™ -0.115
Shannon-Wiener ZFEPEFE %L 0.007 0.067 0.117 0.073 0.022 -0.136 -0.233" 0.076

TE: **FIRTE P<0.01 7K F-CRUN) B A OE, *FI/RTE P<0.05 7K (AU ) i 3 A1 56 o
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Fig. 4 Structural equation model
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