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Importance 

Due to the complexity of the flow in the unsaturated and saturated and the absence 

of complete analytical solutions to study the flows in this area in recent decades and 

numerical computer models to solve these issues and is still one of the most 

important issues were grown in subsurface hydrologic flow.  

Introduction (Hypothesis and aims) 

A solution that is appropriate to the nature of the clay layers to prevent or reduce 

the leachate to groundwater and solute transport is considered. The aim of this study 

was to investigate the clay layers embedded in the soil columns style, on how to 

change the volume of water flowing out of it and also simulate the movement of salt 

and the salt concentration in the soil is HYDRUS-1D software. 

Highlights 
 

 The clay percentage, the greater the possible disposal process will be anionic, 

when negatively charged anions are added to soil colloids. Because no soil 

adsorption capacity for anions, the anion disposal process takes place. This negative 

phenomenon is called adsorption.  

 Clay layer could as well reduce the volume of drainage water and the volume has 

been reduced by increasing the thickness of the clay layer. 

 Software, HYDRUS-1D well managed, through the concentration of salt in the 

soil to simulate field. 
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Other Information (including tables and figures) 

Due to the presence of salt in the effluent output, by increasing the clay anionic 

disposal of property. 

 
Compare the average volume of output in the concentration of 13 and 20 meq. 

 

sample 13 cm 20 cm Column concentration 

303.79b 279.92a 262.12a 13 meq 

324.19c 270.56b 240.92a 20 meq 

 
Compare the average concentration of drainage water in a concentration of 13 and 20 meq. 

 

20 cm 13 cm sample Column concentration 

9.00c 4.81b 3.50a 13 meq 

10.02c 6.69b 4.46a 20 meq 

 
The correlation coefficient (R2) root mean square error (RMSE) and standard 

deviation (Sd) to determine the amount of solute transport simulation was used 

during the soil column, values reflects the ability of HYDRUS-1D model simulation 

of how chlorine concentration during column soil. If RMSE <Sd shows that the 

model of efficiency is paramount. 

 
Statistical comparison of simulated HYDRUS-1D. 

 

sample 

C13 

sample 

C20 

C13  

L13 

C13  

L20 

C20  

L13 

C20  

L20 

Best 

case 

Column 

 
Statistical index 

0.92 0.88 0.88 0.87 0.90 0.89 1 R2 

0.08 0.17 0.22 0.42 0.14 0.17 Sd > RMSE 

0.1 0.26 0.28 0.56 0.18 0.23  Sd 

 

 


