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Soil and root systems increase in complexity due to advancements in modeling and experimental techniques.
Accurate prediction of soil water potentials and velocity profiles using fine resolution soil grids lead to large
computational times. One way of reduction of the computational time is the usage of grid refinement techniques.
At locations were high water potential gradients are expected fine soil elements are created, whereas coarse
elements reside elsewhere. This effectively decreases the number of soil elements to be used for model simulations
and with that decreases the computational time. Moreover, the accuracy is maintained with respect to the solution
of fine resolution grids.

Due to root water uptake high soil water potential gradients are expected around roots. Therefore we present a
grid refinement method based on available root information that produces high accuracy grids, quickly. Two types
of refinement methods can be used, static or dynamic refinement. Former method uses the total root structure
to obtain a refined grid, latter only part of the root structure. Only root segments that are active and take up
water are considered. The dynamic method is favorable because the soil water potential distribution changes
over time. Furthermore, the refined grids are even less complex as the static approach and simulations cost even
less computational time. Besides the decrease in computational costs the accuracy of both refinement methods is
indeed maintained compared to regular fine grids that were used as a reference.


