%530 B 6 14 K RS Vol.30, No.6
2023 4F 12 A Research of Soil and Water Conservation Dec., 2023

DOI1:10.13869/j.cnki.rswc.2023.06.045.

FEPHPE L m A, BT O 2% 28 R ) A 3R UKL A3 U R AE 5 A ] A8 5 3 A L) K R AR HEIIFSY . 2023,3006) 1 93-101.

DU Dandan, GAO Ruizhong, JTA Debin. Analysis of Fractal Characteristics and Spatial Variability of Soil Particles in the Jilantai Salt Lake Basin
[J]. Research of Soil and Water Conservation,2023,30(6):93-101.

BRI AM T RN ERETESZEEERSHN

RAAL, WA, B
(LSRR KRS AR TR 2B, PRI RE 0100185 2. A 5 ity /K B8 AR 7 15 R R md 2 8 %, RIS 4% 010018)

o [ H A I k1 250 0 S8 A UL 43 I AR AE RN S 1) AR SRR AE L 48 s XI5 A 498 BRI U AR A ) PR 1 o R R
A 5 DR A S v T AR LB RS SR (O vk J DA 22 R R A O AR X A 50 S R HESRFE AT
FAEFZ .50 cm 100 em 1 )2 150 A T IREAS BT 4 JORLAR 43 A A L B AR AL 4R bR pH{E L B R R [E & TDS,
B TNLEKE O BWHAEE R Z R Z AR 2. a8 7 2350 8 4e 800 5 45 B g & i Fn -+ 38 A B Ak A
T B AE G 5 IO B T T v X - S T 43 9 A S (A AR S R AE R o A BT R TSR . [EE AR ] MRSE X 0—100
cm T LIAD + HERD O 32 AN TR 2 R T 2 A R — B, R B 4B D (B 1.672~2.785,
eI A K0S BB R R AR S IR ARG, 5 P I 2 B AR E 0.1 mm R ARJE D i Rl 4 R AR AR 4L
o, DIESEKE LAL 3 LE2HEIDFEMC, MY pH EHM TDS AR R FH. HIESBEKASA
SRELAY A H] B AE G 452 R HE D (A3 2 00 b e b T T 5 R A% BOIR A A A RRAE G B Y I L Ll A
Ly 22 A RV T X2 D {H 09 w5 X, V5 R 3 2k Y DA ) 5 )3 5 M R AR R AR A 2k i B 22 1 b IO A R D fH Y
FAR X, HIERZAEH L RIMWHHEA R A NS E X . [0 12 EMAETE S5, 75 2% 2830 W 4 it + 358
T K AR A, 3 )2 A AU Al ™ L B2 R DRI AL IR S R ke N B - ARl RSB IR B0 I BIF Y
KRR DIV MEG SR RO 2 R A

FES S :S152.3 XEkFRIZAD : A X EHS:1005-3409(2023)06-0093-09

Analysis of Fractal Characteristics and Spatial Variability of Soil

Particles in the Jilantai Salt Lake Basin

Du Dandan'?, Gao Ruizhong'?, Jia Debin'**

(1.Institute of Water Conservancy and Civil Engineering » Inner Mongolia Agricultural University » Hohhot 010018,
China ; 2.Inner Mongolia Key Laboratory of Water Resources Protection and Utilization s Hohhot 010018, China)

Abstract ;[ Objective ] The objective of this study is to clarify the fractal characteristics and spatial variation
characteristics of soil particles in the salt lake basin, reveal the response laws of regional soil environment
evolution and impact factors, and provide data and theoretical support for the control of sand damage in the
salt lake basin in the arid area. [ Methods] Jilantai Salt Lake Basin was selected as the research area. 50 soil
sampling points were set in this basin. 150 soil samples were obtained from 3 layers every 50 ¢m. According
to the soil particle size distribution as well as the basic soil physical and chemical index including pH, total
soluble solid (TDS), total nitrogen (TN), and water accommodated fraction (), the soil fractal dimension,
the content of each particle fraction and the soil physicochemical index were measured and analyzed through a multi-
factor correlation analysis method. A geostatistics method was applied to the study spatial variation characteristics and

distribution rules of soil profile fractal dimensions. [ Results] The soil texture of 0—100 c¢m in the study area is mainly
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sandy soil and loamy sandy soil, and the soil texture types at different soil depths are basically the same. The
fractal dimension of soil (D value) particles in the study area is between 1.672 and 2.785. The D value of soil
fractal dimension is significantly positively correlated with clay and silt, and negatively correlated with
coarse, medium and fine sand. D value rises with the increase of soil particle content smaller than 0.1 mm
particle size and declines with the uplift of soil particle content larger than 0.1 mm particle size. 0.1 mm parti-
cle size is the boundary value of D value changing with soil particle size. D value is positively correlated with
0 and NT in 3 soil layers, but not significant with pH and TDS. A strong spatial autocorrelation has been
shown in the D value of soil fractal dimension. The fractal dimension of soil is strongly spatial self-correla-
ted, the D value of each layer of soil presents a bar-like mosaic distribution characteristic gradually increasing
from south to north. D values of the Bayin Ula Mountains and Ulanbuh Desert areas in the north of the basin
reach the peak, while D values of the Tugrigol Ditch Land in the southwest edge and the Helan Mountains
area in the southeast edge present the lowest D values among the whole basin area. The spatial distribution of
D value in surface soil layer is slightly more complicated than that in 50 cm and 100 cm depths due to the influence of
human activities, and there is a zonal high value area near Jilantai Salt Lake. [ Conclusion] Affected by climate and
human activities, the soil texture in Jilantai Salt Lake Basin has changed, the surface soil particles have been
seriously eroded by wind, and the deeper soil has been coarse-grained. In the future, the observation and
research of soil erosion and degradation should be strengthened.

Keywords: fractal dimension; spatial variation; physical and chemical properties of soil; Jilantai Salt Lake Basin
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Fig.1 Geographic location and soil sampling
points in the study area
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Fig. 2 Texture classification of the soil in the study area
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Fig. 3 Proportion of soil texture types in the study area
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Table 1 Statistics of soil particle size distribution
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>2mm 2~0.5mm 0.5~0.25 mm 0.25~0.1 mm 0.1~0.05 mm 0.05~0.002 mm <0.002 mm
5P NEN 12.21 51.36 37.85 69.65 25.85 30.95 8.80
x)Z /MY 0.00 0.18 0.71 23.15 1.82 1.34 0.01
A 1.53 10.84 12.43 47.32 12.62 12.53 2.72
5P NEN 20.93 71.91 41.19 78.83 27.41 63.25 17.18
50 cm /M 0.00 0.29 0.00 0.00 0.00 0.54 0.00
A 1.98 13.12 9.86 40.29 12.08 18.80 3.89
5P NE] 17.14 56.93 52.30 72.03 26.63 80.80 19.52
100 em /M 0.00 0.00 0.00 0.00 0.00 0.29 0.00
A 2.07 14.77 11.76 41.51 10.58 15.74 3.57

®2 AARELESHEBSKITZSE
Table 2 Statistical characteristics of soil fractal dimension at different depths
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50 cm JZ 50 2.006 2.766 2.476 1.488 —0.829 6.155 0.119
100 cm J2 50 1.963 2.785 2.484 0.598 —0.373 6.713 0.062
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Table 3 Correlation coefficient between soil fractal dimension D and soil particle size distribution at different depths
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Fig. 4 Correlation between soil fractal dimension D and soil particle size distribution
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Table 4 Correlation coefficient between soil fractal dimension D

and soil physical and chemical indicators at different depths
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Table S Semi variance function model and parameters of soil fractal dimension D at different depth
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Fig. 5 Spatial distribution of soil fractal dimension D at different depth in the study area
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