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Results

Introduction Objectives

In Denmark 98% of the drinking water comes from the groundwater. This has made 1. To construct a WELLNES model that predicts the hydraulic parameters in and a) Existing on/off pumps

the management of groundwater an important issue. around a well field.
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Fig. 2. Optimization results using on/off pumps. Eg, is plotted as a function of H. The Pareto
_ Objective functions: front is shown with black line and the evolution of the optimization algorithm is illustrated
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WELLNES (WELL field Numerical Engine Shell) is a fully integrated hydrological Can vary between 30 and 50 Hz H (m) 0 4 Man of Sand o | 4 NW of C " 5 -
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O Fig. 3. Optimization results using frequency-regulated pumps. E,. is plotted as a function wells are located around the shore of the lake. Veerlgse air field Is contaminate
' The obtimization broblem is solved by evolutionary algorithms of H. The Pareto front is shown with black line, and the evolution of the optimization and it is of concern not to get this water into the drinking water. In the model six
It is capable of capturing the rapid response of the aquifer when pumps are turned P P y y a9 ' algorithm is illustrated with the colored dots. The model is evaluated 4000 times. Note the monitoring wells (green triangles) are used to control the direction of the flow.

on and off different scale for Eg,, on Fig. 2 and 3.

It can predict the head elevation and power consumption in the wells accurately.
The total abstraction is within 3.8% of observed value, and the total energy
consumption is within 0.7% of observed value.

Conclusion
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Fig. 1.

a) Observed (black crosses) and simulated (red solid) head elevation in production well

E8 (Fig. 4) for a period of two month. Pipe
b) Observed (black crosses) and simulated (red solid) total power consumption of €< Wel| ————=> Pum A ifer
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Sgndersg waterworks for the period of calibration and validation (8 month).




