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1. Introduction

The term “Specific Surface Area” (SSA) refers to the area per unit weight of soil. SSA is a fundamental soil
property that can be used as an indicator of soil behavior (Utkaeva, 2007) to explain many of the physical and
chemical phenomena of the soil: including fertility-determining components (such as the water holding
capacity, the adsorption of plant nutrients, and the amount of organic matter) (Voronin, 1975). Measurement
of the specific surface area is time-consuming and relatively expensive; therefore, its estimation by routinely
measured soil variables is preferred. In the present paper two pedotransfer functions for estimating of total
SSA (including external and internal specific surface area) was presented, one a multivariate pedotransfer
function based on the standard deviation of the diameter of soil particles and clay percent and second an
exponential pedotransfer function based on the slope of linear regression equation of logarithmic PSD Curve.

2. Methodology

Twenty-three agricultural samples were collected from different locations in Kermanshah province. Soil
textures were loamy sand, sandy loam, silt loam, and silty clay loam thus ranging from light to heavy textures.
The specific surface area of the soil samples was determined additionally using ethylene glycol monoethyl ether
(EGME method) as described by Carter et al. (1986). Two pedotransfer functions for estimating of total SSA
were applied:

2.1. Pedotransfer function no. 1
At first, SSA is estimated by a pedotransfer function based on the geometric mean of the soil particle diameter
as follows:

SSA=a xCl’ +cxa +e (€8]

Where dg is the geometric mean diameter of soil particles, Cl is clay content, and a, b, ¢, d and e are constants.
The geometric mean diameter of soil particles for each soil is determined by using the proposed equation by
Shirazi and Boersma (1984) as follows:

* Corresponding Author
E-mail addresses: tajbakhsh_md@yahoo.com (Mohammad Tajbakhsh), fathi49@gmail.com (Manoochehr Fathi Moghadam),
nebrahimi81@yahoo.com (Nader Ebrahimi).



Mohammad Tajbakhsh et al. / J. Civ. Env. Eng. 50 (2020)

g, =expa (2)
a?=001%", f; In> M; — b? 3)
b=001Y", f; InM, (4)

2.2. Pedotransfer function no. 2

According to Kravchenko and Zhang (1998), the relationship between the cumulative mass of soil particles
of radius _R is as follows:

w(<R) = f:mm W(R)dR = C x R? (5)

Where B is a function of the fractal dimension of the pore-solid interface, W(R) is the soil mass of particle
radius R, C is a constant, and Rmin is the radius of the soil particles, which is assumed to be zero. Taking a
natural logarithm of Equation (5) the following is obtained:

In[w(< R)] =InC+BxIn R (6)

Studies have shown the fractal dimension associated with surface soil (Ersahin et al. 2006), but
measurement of fractal dimension is time-consuming and difficult; therefore in this study, we tried to relate
the slope of the linear regression of logarithmic PSD (component B on 6) and SSA by an exponential function:

SSA = a x e*B (7)

Where a and c are constant. Also, particle size distribution curves were predicted by Skaggs et al. (2001)
method. For validation of the so-called pedotransfer functions, data presented by Ersahin et al. (2006) and
Hepper et al. (2006) were used.

3. Results and discussion

By applying the calibration data, the first and second pedotransfer functions achieve as bellow:

SSA =677 x CI%¥ + 455 x 9,7 — 4.8 (8)
SSA =311.1 ¢ +35%B 9)

Where SSA is the specific surface area of soils (m2/gr), dg is the geometric mean diameter of soil particles,
Cl s clay content and B is the slope of the linear regression of logarithmic PSD.

The pedotransfer functions were validated, and it is concluded that they are able to predict the values of
SSA accurately. The comparison of the pedotransfer functions performance with other methods indicated that
both pedotransfer functions are superior to the models presented by Sepaskhah et al. (2010) and Sepaskhah
and Tafte (2013) in the determination of SSA (Fig. 1).
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Function number: 1- Pedotransfer function no. 1, 2- Pedotransfer function no. 2, 3-Physical model (by Sepaskhah et al. 2010)
4- Power function (by Sepaskhah et al. 2010), 5- Fractal function (by Sepaskhah and Tafteh, 2013).

Fig. 1. a) Root mean square error (RMSE), b) Relative error (RE) for different functions
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4. Conclusions

Two pedotransfer functions are presented for estimation of specific surface area (SSA). One a multivariate
pedotransfer function based on the standard deviation of the diameter of soil particles and clay percent, and
the second one a power pedotransfer function based on the slope of linear regression equation of logarithmic
PSD curve. In addition, a different set of data was used to validate the calibrated models. From statistical
analysis, it is indicated that they are able to predict SSA accurately.
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