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Abstract

From a hydrological perspective, water uptake by root systems and their spatial distribution can largely control water fluxes to the atmosphere and the groundwater. For an improved understanding of the magnitude of these fluxes, accurate estimates of the temporal and spatial root water uptake patterns are needed. Although solutions of transient water flow can be obtained by numerical modeling, their application may be limited in part as root water uptake is generally considered to be one-dimensional only. The objective of this study was to evaluation accuracy of two-dimensional root water uptake model in the Lysimeter. The root water uptake model was incorporated into a two-dimensional flow model, and parameters of governing equation were optimized, minimizing the residuals between measured and simulated water content data. Tube-time domain reflectometry (TDR) was used to measure soil volumetric water content. Also leaf area index (LAI) was measured using the scan system; root density distribution was determined and soil hydraulic characteristics parameters were fitted from measurements. Water content was measured at different points and layers. To calibrate the flow, a genetic algorithm was used. With the optimized parameters of model, simulated and measured water contents during the 60 days period were in excellent agreement. Based on results, R2 values generally ranging between 0.94 and 0.96 and a root mean squared error (RMSE) of 0.0425 m3m-3. Finally, Result illustrated that the model is extremely flexible in simulation of soil water content pattern. The 2D root water uptake model has considered the spatial variability of soil water and roots distribution to some extent, which almost reached the reality of field, so the simulated and measured results were almost similar. Should we develop the 3D model to acquire the higher model precision? How these multi-dimensional models are used in water management? These questions are essential to be solved in the further work.
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