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Tabble 1. The avrage of some soil physical properties in studied soils.

FE s L o e = s
. $AL (o pas o . sl :
Porosity Fractal , Clay Silt Sand Textural
(em’cm™) Dimention Bulk density (gem™) (%) Number Class
0.48 (0.05)  2.75(0.04) 1.37 (0.14) 16.56 (3.57) 40.00 (5.32) 43.44 (6.18) 16 UJ
Loam
0.49 (0.05)  2.76 (0.02) 1.34 (0.15) 17.32 (2.09) 55.83 (5.03) 26.85(5.79) 11 ) ()J
Silt Loam
sed
0.46 (0.04)  2.69 (0.05) 1.44 (0.10) 11.82 (2.95) 28.04 (6.22) 60.14 (6.34) 13
Sandy Loam
0.48 (0.05)  2.73 (0.05) 1.38 (0.13) 1523 (3.81) 4047 (12.14)  44.30 (14.35) 40 &
Total
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Table 2. The results of prdicted moisture contents at different pressure heads in studied soils.

5805 dsles Sl 5 35 olas So5S 5 rSsp dolee
“ g0 Sl L;"dl.v d""%
Van Genuchten Rieu and Sposito Brooks and Corey
Number Texural Class
RMSE r RMSE r RMSE T
A p
0.06 0.97 0.25 0.53 0.11 0.93 11 f
Silt Loam
¢
0.10 0.86 0.25 0.53 0.10 0.88 16
Loam
Y }J
0.12 0.92 0.25 0.3 0.09 0.86 13 et
Sandy Loam
L 2 a 7 )
. 07 b :,‘ ~ 06 + ¢
= 0.6 ]
5 o R Eosi—g
L~ S 04 *» o2 04 -
32 03 3/ 32
32 02 _23 Z 03
1 g o1 i E 02
R 3
2 .01 3 ol
3 02 2
= 0.2 * ) 0 T T T T T T
-0.3 T T T T T T T T T T T 0 01 0-2 0-3 0.4 0-5 0-6
-0.3-0.2-0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
ok S 3l Cuyb, 035 5 55 o3l Suglo,
; 3om-3
Measured moisture (cm3cm) Measured moisture (cm*cm)

B (b)ﬁjx‘“’ﬁ)j(a) 6).95‘9;}”'5.3)—.’ CJYAL—M}‘ oéu;a”a.‘;ﬂ?wc_gj ‘5:3‘4. d"%lé Cﬁ}b)tﬁaﬁﬁ@u—\ JS.-'G

s g i

Figure 1. The results of prdicted moisture contents using Brooks and Corey (a), Rieu and Sposito (b) at

different pressure heads in silt loam textural class.
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Figure 2. The results of prdicted moisture contents using Brooks and Corey (a), Rieu and Sposito (b) at

different pressure heads in loam textural class.
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Figure 3. The results of prdicted moisture contents using Brooks and Corey (a), Rieu and Sposito (b) at
different pressure heads in sandy loam textural class.
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Table 3. The results of o and m paremeters of Van Genuchten equation in studied soils.
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Figure 4. The results of predicted mosture contents using Van Genuchten model at different pressure heads in

studied soils.
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Abstract

Background and Objectives: Soil moisture retention curve is the most important hydraulic
function for modeling water flow and solute transport in porous media. Although the hydraulic
properties are measured through the direct methods, they are time consuming, difficult and
expensive. In last decades, considerable attention has been focused on the development of
relationships between the soil water content and the matric potential using fractal geometry
models. Fractal models based on mathematical and physical concepts described the geometry of
solid porous media. Applications of fractal geometry has provided a useful tool to bridge the
gap between the use of empirical models and physical interpretation of their parameters. Based
on the fractal scaling of soil structure, different soil moisture retention curve models have been
developed. There are also models based on the fractal scaling of particle size distribution or the
pore phase of soils. To apply the models, one needs to determine the fractal dimensions. This
research was performed to estimate soil hydraulic characteristics using fractal dimension of
solid particles in 40 soil samples.

Materials and Methods: 40 soil samples with various physical and chemical properties were
collected from 40 km of southern Mashhad (Iran) to estimate soil hydraulic characteristics using
fractal dimension of solid particles. Soil texture, bulk density and soil moisture at 9 pressure
heads 0, 10, 30, 50, 100, 300, 500, 1000 and 1500 kPa were measured and used for determining
the parameters of Van Genuchten equation (m and a) in RETC software. Also fractal dimension
of solid particles was determined based on clay percentage and used for estimating the moisture
contents in Brooks and Corey and Van Genuchten equations.

Results: The results showed that correlation coefficient (r) values between measured and
estimated soil moisture contents were slightly high (>0.86) in all soil texture classes, i.e. silty
clay, loam and sandy loam and the precision of models in estimating soil moisture contents for
silty loam class was higher than other classes. Also, using of fractal dimension for estimating
the o parameter of Van Genuchten equation had the high precision (r>0.99 and RMSE<0.02) in
all 3 soil textures. The precision of estimated m parametre in Van Genuchten equation by using
of fractal dimension in sandy loam class was low (r=0.49; RMSE=0.066), but in loam (r=0.49;
RMSE=0.06) and specially in silty clay (r=0.88; RMSE=0065) soil texture class was high.
Conclusion: In general, the results of this research showed that using fractal dimension for
estimation of the hydraulic characteristics has a high precision in moderate classes and as well
as fine soil texturse is high and its efficiency is low in coarse textures.
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