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Table 1- Statistical characteristics of the soils used

SKBocal laxi Sand ;i (%)

Silt cdows (%) Clay v, (%)

Texture soil

Max (y pwing Min oy geS  Max cppuis Mingy geS  Max oo puiw  Min o oS

loam .y 19 50 33.6
loamy clay ., ¢y 19 41.5 25
clay ., 2 22 14
sandy clay s ) pd 5 49 46
loam
silty loam »g) il 3 32 29

loamy sand s p9 6 70 53

41 29 28 14
37 27.2 37.2 24
37 29 56 40.8
28.5 27.5 26 23
52 50 19 18
34 20 14 9
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Figure 1- Estimation of fractal dimension of soil particle size to a few different (loam ¢ , clay loam ® , clay A and sandy
loam) based on gradation curve completed using Skaggs
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Figure 2-The fractal dimension of soil particle size based on the data of only three size (loam ¢ ,loamy clay B , clay A ,
loamy sand * )
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Table 2-Comparison between fractal dimension particle size distribution obtained from gradation curve extended (D) and
only three points (D)

texture soil S cél D2 D,.:
max min mean St.dev max min mean St.dev

loam .y 2.822 2718 2.791 0.026 2.831 2.73 2.798 0.027

loamy clay ., ¢ 2.869 2.791 2.838 0.019 2.872  2.816 2.841 0.016

clay o, 2917  2.872 2.894 0.038 2932 2.829 2912 0.040

sandy clay loam s ) 9 2.813 2.79 2.806 0.031 2.829 2.773  2.805 0.028
silty loam p¢ o 2762  2.756 2.759 0.009 27797 2752 2.774 0.029

loamy sand s ¢y 2759  2.654 2.701 0.004 2738  2.641 2.695 0.031
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Table 3-Values of parameters

Dp
SB edl

ho (cm) R’

Texture soil

mean max min mean

max min mean max  min
loam 2.854 2.753 2.820 3412 336 1230 0.996 0.937 0.965
loamy clay ., ¢4 2.881 2.825 2.848 10.60 1.74 599 0.954 0.907 0.924
clay o, 2909 2.872 2.890 498 0.60 2.79 0.982 0.966 0.974
sandy clay loam s s, pd 2.846 2.822 2.834 18.02 296  7.55 0.947 0.898 0918
silty loam p¢ o 2.802 2.746 2.783 27.37 1294 20.15 0.930 0916 0.923
loamy sand s po 2.786 2.680 2.731 4445 10.12 21.01 0.971 0.921 0.955
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Figure 3- Regression relationship between particle size distribution fractal dimension expanded () and only three points
(A) with fractal dimension retention curve
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Figure 4-Retention curve obtained from soil samples of various different ways to 6 (estimate : u , method 1: =*===***" , method
PHEE TR , method 3: = - — , method 4: )
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Table 4-Statistical parameters to evaluate various models (1- D,,;=D,, , 2- using eq. 9, D,,,=D, and using eq. 10)

el 095 EF GMER ME NRMSE
texture method
1 0.904  0.837 0.0359-  0.0062
s 2 0.956  0.895  0.0239-  0.0026
loam 3 0.860  0.805  0.0442-  0.0091
4 0.935 0.870  0.0297- 0.004
1 0.982 1.06 0.0158  0.0011
) po 2 0.985 1.05 0.0142  0.0005
Clay loam 3 0.988 1.04 0.0184  0.0007
4 0.983 1.06 0.0154 0.001
1 0.504 1.24 0.0815 0.0170
) 2 0.871 1.11 0.0346  0.0048
clay 3 0.875 1.12 0.0403 0.0055
4 0.940 1.06 0.0197  0.0023
1 0.951 0.986  0.0085 0.0029
s oy Py 2 0970 0909 0.0149-  0.0019
Sandy clay loam 3 0.955 0.882  0.0199-  0.0029
4 0.989  0.960  0.0055-  0.0006
1 0.836 1.01 0.0189  0.0131
po) (st 2 0.871 1.09 0.0329  0.0093
Silty clay 3 0.843 1.02 0.0207  0.0118
4 0.872 1.10 0.0343 0.0092
1 -1.16 0.401 -0.0636 0.0642
5 ey 2 20.579 0501  -0.0543  0.0422
Sany loam 3 -0.912 0443  -0.0598  0.0542
4 0.872  0.533 -0.051 0.0365
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Introduction: Water and soil retention curve is one of the most important properties of porous media to
obtain in a laboratory retention curve and time associated with errors. For this reason, researchers have proposed
techniques that help them to more easily acquired characteristic curve. One of these methods is the use of fractal
geometry. Determining the relationship between particle size distribution fractal dimension (DPSD) and fractal
dimension retention curve (DSWRC) can be useful. However, the full information of many soil data is not
available from the grading curve and only three components (clay, silt and sand) are measured.In recent decades,
the use of fractal geometry as a useful tool and a bridge between the physical concept models and experimental
parameters have been used.Due to the fact that both the solid phase of soil and soil pore space themselves are
relatively similar, each of them can express different fractal characteristics of the soil.

Materials and Methods: This study aims to determine DPSD using data soon found in the soil and creates a
relationship between DPSD and DSWRC .To do this selection, 54 samples from Northern Iran and the six
classes loam, clay loam, clay loam, sandy clay, silty loam and sandy loam were classified. To get the fractal
dimension (DSWRC) Tyler and Wheatcraft (27) retention curve equation was used.Alsothe fractal dimension
particle size distribution (DPSD) using equation Tyler and Wheatcraft (28) is obtained.To determine the grading
curve in the range of 1 to 1000 micron particle radius of the percentage amounts of clay, silt and sand soil, the
method by Skaggs et al (24) using the following equation was used. DPSD developed using gradation curves
(Dm1) and three points (sand, silt and clay) (Dm2), respectively. After determining the fractal dimension and
fractal dimension retention curve gradation curve, regression relationship between fractal dimension is created.

Results and Discussion: The results showed that the fractal dimension of particle size distributions obtained
with both methods were not significantly different from each other. DSWRCwas also using the suction-moisture
. The results indicate that all three fractal dimensions related to soil texture and clay content of the soil
increases. Linear regression relationships between Dml and Dm2 with DSWRC was created using 48 soil
samples in order to determine the coefficient of 0.902 and 0.871 . Then, based on relationships obtained from the
four methods (1- Dm1 = DSWRC, 2-regression equationswere obtained Dml, 3- Dm2 = DSWRC and 4. The
regression equation obtained Dm2. DSWRC expression was used to express DSWRC. Various models for the
determination of soil moisture suction according to statistical indicators normalized root mean square error,
mean error, relative error.And mean geometric modeling efficiency was evaluated. The results of all four
fractalsare close to each other and in most soils it is consistent with the measured data. Models predict the ability
to work well in sandy loam soil fractal models and the predicted measured moisture value is less than the
estimated fractal dimension- less than its actual value is the moisture curve.

Conclusions: In this study, the work of Skaggs et al. (24) was used and it was amended by Fooladmand and
Sepaskhah (8) grading curve using the percentage of developed sand, silt and clay . The fractal dimension of the
particle size distribution was obtained.The fractal dimension particle size of the radius of the particle size of
sand, silt and clay were used, respectively.In general, the study of fractals to simulate the effectiveness of
retention curve proved successful. And soon it was found that the use of data, such as sand, silt and clay
retention curve can be estimated with reasonable accuracy.
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