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Simulating bromide transport in disturbed soil columns using HYDRUS-1D model

By: Hossein Shirani, Assit. Prof., Department of Soil Science, College of Agriculture, Vali-e-Asr University of
Rafsanjan, Rafsanjan,lran. (Corresponding Author; Tel: +989135192115) Mojtaba Kord, Msc, Technical Office of
Water Research Management Company, Tehran, Iran. Gholam Abbas Sayyad, Assit. Prof., Department of Soil Science,
College of Agriculture, Shahid Chamran University of Ahvaz, Ahvaz, Iran. Hormazd Naghavi, Assit. Prof., Department
Soil and Water Research, Kerman Agriculture and Natural Resource Research Center, Kerman, Iran.

The study of anion transport toward groundwater is very important since these ions are not adsorbed to the soil
particles and leach easily from the soil profile. Bromide is one of the anions which has been considered as a tracer
for water and solute transport through the soil. This study was conducted to simulate bromide transport in disturbed
soil columns (10 cm in diameter and 25 cm in height) using HYDRUS-1D software. Treatments included soil
texture (sandy loam and loamy sand) and rate of bromide application (10, 20 and 30 mg kg-1) with six replications.
Bromide was applied in the form of potassium bromide. Leaching of Bromide was conducted for 4 pore volume
and its concentration was measured in drained water. Bromide transport was slower in sandy loam soil compared to
loamy sand. Sensitivity analysis showed that Dw (ion diffusion coefficient in water) and 0s (saturated water content)
had the least and the greatest impact on model predictions, respectively. Bromide concentrations in discharge were
well predicted using HYDRUS-1D model (R2>90%). Non-equilibrium convection—dispersion equation (NECDE) in

HYDRUS-1D produced much reasonable calibration and test results.than CDE equation.

n <Keywords: Simulation, Bromide, Leaching, HYDRUS-1D model. A
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