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Fractal study on organic matter spatial heterogeneity of different
soil layers in Inner Mongolia Hetao Irrigation District
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(1. College of Water Resources and Civil Engineering, Inner Mongolia Agricultural University , Hohhot , Inner Mongolia 010018, China;
2. Scientific Research Institute of Water Conservancy of Ningxia, Yinchuan, Ningxia 750021, China)

Abstract: The Jiefangzha irrigation district in the Inner Mongolia Hetao irrigation area was taken as research sub-
ject. Based on 448 samples of 112 sampling points at 4 km of interval distance in the region, and using multi-fractal and
joint multi-fractal method, we studied the spatial variability of organic matter concentration in different soil layers (0 ~ 20
em, 20 ~40 cm, 40 ~70 em, 70 ~ 100 ecm) and their characteristics in the multiscale correlation. Results showed that
the organic matter concentration in 20 ~ 40 c¢m soil layer had the smallest spatial variability, and in the surface was the
strongest(Aa of 0 ~20 cm to 70 ~ 100 cm soil layer was 0.933.0.795.0.824 and 0.805) . The multi-fractal spectrum
curve of different layers showed a left hook (Af>0), indicating that the larger data dominated. Also, the spatial distri-
bution gradually transformed from the dense region to the sparse region from the surface to the Im depth(D(1)/D(0)
from the surface to the 1 m depth was 0.983.0.980.0.973 and 0.965) . The joint multi-fractal contour map and the cor-
responding singular index of different soil layers showed that the correlation between 0 ~ 20 ¢cm and 20 ~ 40 ¢m.40 ~ 70
cm were relatively high, but with 70 ~ 100 c¢m soil layer was relatively low.

Keywords: organic matter; different soil layers; spatial variation; multifractal; joint multifractal; Inner Mongolia
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Table 1  Descriptive statistics of soil organic matter concentration

1 /ME SCON: | F¥9{E PRifEZE it BE W g AR5 R A
Soil layer/cm Min/ % Max/ % Mean/ % Standard deviation Skewness Kurtosis CV/ %
0~20 0.21 2.45 1.09 0.41 1.23 4.36 37.52
20 ~ 40 0.15 1.91 0.82 0.36 0.29 -0.44 43.86
40 ~70 0.12 1.42 0.56 0.28 0.83 0.08 51.79
70 ~ 100 0.10 1.27 0.45 0.27 0.96 0.20 60.40
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Table 2 The slope K and determination coefficients R* of the fitting line between log(e) and log( xg(e))
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Soil layer K R K R K R? K R K R?
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Fig.2 The relationship of log(e) and log(y (¢e)) of soil organic matter in different layers
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Table 3  Multifractal parameters of soil organic matter concentration
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amin

f(amin) f(amax) Aa = amax - Af:f(amjn)—
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Soil layer amin f(amax)
0~20 1.665 1.638 0.983 1.612 1.315 0.299 2.248 0.029 0.934 0.270
20 ~ 40 1.665 1.632 0.980 1.607 1.451 0.918 2.246 0.385 0.795 0.533
40 ~ 70 1.665 1.621 0.973 1.584 1.368 0.658 2.192 0.428 0.824 0.230
70 ~ 100 1.659 1.601 0.965 1.554 1.347 0.783 2.153 0.557 0.805 0.226
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Table 4  The transformation model of organic matter in

0~ 20 cm and other soil layers

+JE/em FiA! e
Soil layer Modle

20 ~ 40 y=0.487x +0.277 0.410
40 ~ 70 y=0.207x + 0.324 0.107
70 ~ 100

y=0.146x +0.277

0.063
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