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Table 1 Experiment setting and physical parameters of the soil columms
Height of soil Paticle density Bulk density Average pore water Number of Heght of
Soil sample colume (cm) 0(gem?) 0. (g i) velocity V. (an h™ 1) monitoring the water
L e Y position head ( cm)
Sandy loam soil 68 2.70 1. 34 1.05 6 5.5
Chy loam soil 48 2. 65 1.27 1.25 4 9.0
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TaHe2 FEstimation of transport parameters wsing the informa on of solute front
Parameter fitting Esimated parameters
Soil sanple Equation r? D R
Sandy loam soil y= 1.295x+ 3.077 0.911 0. 510 0. 811
Clay loam soil y= 1.458x+ 3.053 0.982 0.531 0. 857
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Fig. 3 Comparson between BI'Cs of the observed and the fited
3
Table 3 Parameters estimated usng the BTC
Dispersion
. Retardation factor R r? SSQ
Soil sanple coefficient D( an*h™ 1)
Sandy loam soil 0.914 0. 906 0. %879 0.062 9
Clay loam soil 1. 260 0.755 0.9822 0.095 2
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Fig. 4 Movement of solute front measured by TDR and calculated position of ¢,= 0. 003 with the time
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Fig. 5 BIC measured and the BIC calculated with the parameters estimated based on solute front information
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ESTIMATION OF SOLUTE TRANSPORT PARAMETERS USING INFORMATION
OF SOLUTE FRONT

Zheng Jiyongl’ :

Wang Quanj i

Shao Minganl’ :

(1 Sate Key Laboratory ¢ Soil Erosion and Dryland Faming on the Loess Plateaw, Institute o Soil and Water Conserv ation,,
NorthwestanA & F University, Yangling, Shaard 712100, China)

(2 Sate Key Laboraory o Soil Erosion and Dryland Faming on the Loess Plateaw, Institute f Soil and Water Consav ation,
Chinese Academy ¢ Sdences, Yangling, Shaard 712100, China)

Abstract Acquisition of soil solute transport parameters is a pre-condition for predicting solute transpoit using the numerr

cal model in practice. A new and simple method is recommended here for estimating transport parameters of D and R using

changes in depth of the solute front with time by means of one-order approximate solution of CDE ( Convective dispersive equa

tion, CDE). Time damain refledometry (TDR) was used to determine the tine when the solute front arrived a different fixed

points in the soil column and a the same time effluent from the lumn was collected for parameters estimation with the BTC

( Breakthrough curve, BI'C) fitting method using the CXTFIT program at the bottam of the soil column. By comparison the retar

dation fadors, R, derived with the two methods are more or less the same, however the convective dispersive coefficient D estr

mated with the solute front information method is generally smaller than the one with the BTC fitting method. One of the factors

resulting in the smaller D is the lag of the measured solute front behind the theoretic one, whidh is testified by comparing the for

mer with the latter calaulated using the parameters figured out with the BTC fitting method. Comparison between the measured

BTC and the calculated BT'C shows tha the two have the same dispersive process in sand soil and the same times soil solute made
the ini ial breakthrough and complete breakthrough, which demonstrates that the parameters estimated based on solute front infor

mat ion is somewhat applicable, but the precision of this method need further improvement.

Key words Analytical solution of CDE; Parameter s estimation; Solute front; CI”



