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Abstract: Since the convection of a fluid in different pores is described by the pore velocity distribution
and consequently the pore size distubution, it 1s possible to connect the BTC to the pore size distribution or
the SMC. In this study we presented an approach relating the CDE and Kosugi’s SMC model by the simple
and easily measured parameters. The BTC and SMC were measured simultanecusly n core scale soils
under laboratory condition. These two models were connected together with 2 arbitrary constants and 2
empirical coefficients. The obtained SMC and BTC models based on the empirical coefficient were
evaluated in wide range of soils. The arrelation coefficient between measured and predicted effective
saturation and relative effluent concentration ware found 0.9215 and 0.9299 respectively. The RMSEs of
predicted and experimental data ranged from a low of 0.031 to a high of 0.177, the averaged being 0.0802
for SMC and from a 0.031 to 0.243 and the averaged being 0.0899 for BTC. As the RMSR for BTC and
SMC didn’t show any correlation with soil physical and hydrodynamic properties, we resulted that these
models have enough flexibility in the wide range of soil properties.
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INTRODUCTION

Because the Soil Moisture Characteristics curve
(SMC) is difficult and expensive to measure, many
models have been developed to estimate SMC from
other soil properties including soil particle size
distribution, particle density, pp and soil morphelogy [1,
2]. Despite the large number of such studies there 1s no
study estimate the SMC from Solute Breakthrough
Curve (BTC). On the other hand, to predict the solute
transport events as well as SMC, many mvestigators
have shown that the soil physical properties such as the
average pore water velocity [3, 4], the pore size
distribution [5, 6 7] can determine the transport
phenomena. Several attempts have been made to relate
the soil physical properties with the BTC models
parameters. Computer siunulations by Vogel, (2000)
suggested that solute dispersion is more sensitive to the
water-retention curve than the pore-size distribution.
Dispersivity 1s a key parameter in solute transport
models and has partially been related to the slope of the
SMC [7, 8] and to multiple slope of SMC and the air
entry value [9].

Other researcher has proposed an experimental
relation between dispersivity and variance of pore
water velocity distribution based on the HCC [10].
Databases of soil hydraulic properties are widely

available [11, 12, 1]. Similarly if solute breakthrough
curves and soil hydraulic properties were measured
simultaneously on samples from a wide range of soil
types, pedotransfer functions [13] could be developed to
predict dispersivity frominformation stored m existing
databases. Goncalves ef al. (2001) have developed
PTFs to predict transport parameters from basic soil
properties and SMC parameters using multiple linear
regression and mneural network analysis. PTFs are
experimental regression equations that are used to
predict difficult to-obtain parameters from more easily
measured soil properties.

Wang et al. (2002) successfully have used Brooks
and Corey’s water retention model to derive a sumple
model predicting the BTC in disturbed sand columns
under saturated conditions.

Since the convection of a fluid n different pores 1s
described by the pore wvelocity distribution and
consequently the pore size distribution, it is possible to
connect the BTC to the pore size distribution or the
SMC. At the core scale, solute transport 1s often
described by means of the Convection Dispersion
Equation (CDE). The hydrodynamic dispersivity in this
equation reflects the microscopic varability of solute
transport on top of the mean convective flow.

In order to describe the SMC, many moedels have
been developed [14, 15, 16, 17]. The Kosugi’s model
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