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A Computational App for a Proper Evaluation of the Irrigation Effect Over the Aquifers
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A correct design and control of the irrigation cycles is very important for the correct and efficient grow of the crops. It is well known that a correct design of the
irrigation cycles increases its efficiency and reduces the amount of water required. The irrigation cycles have effect over the quality and quantity of water. It becomes
more relevant in these areas of the world where the amount of water is limited. Nowadays, several scientists are involved in different research whose objectives are
focus on find alternative sources of water that can be used to the irrigation. One idea is to reuse human waste water [1]. This concept is based on the pollutant

removal effect of the sun, the soil and the plants itself. However, it requires an important control of the polluted water evolution in the subsurface.
Numerical modelling is an important tool to help engineers and scientists to design structures, simulate experiments,

etc. In the present context, it can be used as a proper design of irrigation structures. It serves also to evaluate the Reductions { o, meauton
propagation of the pollutants or nutrients not absorbed by plants in the irrigation water through the subsurface. ¢

Denitrification

We present an useful app designed in COMSOL® that simulates the effects of different irrigation cycles over the soil
saturation. It also can simulate the evolution of certain pollutants dissolved or suspended in the water through the
subsurface attending to its degradation. The application reproduces the groundwater flow field, the saturation and
the movement of the pollutants or nutrients. The model is designed to evaluate the evolution of the dissolved
elements involved in the organic matter degradation chain. source: 2] Gt Femeriatr
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Regional flow streams from north (85 m)
o (Geomety Seup Compute | heslts bl to south (82 m).
Aquifer is characterized by a bicarbonated
| water with a low mineralization whereas
one of the irrigation waters is
characterized by a high contentin DOM,
SO4 and Cl.

Groundwater flow is solved first in a
transient simulation for a total time of 10
days with 100 linear time-steps.

Second, the computed flow field is used
for a transport simulation with the same

Finite element grid formed by tetrahedra and prisms time discretization and the same duration.

This example consider two
permeable materials
separated by an small
aquitard. Two irrigation zones

he irrigation is imposed over
the small crop. It modifies e
locally the groundwater flow | ‘ A
that now flow from SE to NW.
The reclaimed water used to |
irrigate the crop infiltrates in
the upper aquifer although
they don’t reach the depth |
aquifer due the presence of an
—_ aquitard that isolate both
R aquifers. Regarding to the DOM
m— it is degraded in the aquifer
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S thanks to anoxic conditions.

Hydraulic head (m) 1 e mol/m?3 Isosurface Cl 1.2 mol/m?3
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o | The possibility of generated custom apps with COMSOL® allow the user to generate general models such as the one presented here that can be applied for different cases.
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