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Abstract

Balancing aquifers located in agricultural areas requires improving the performance of the surface water transmission. distribution and deliverv
svstem. This studv investigates the effectiveness of improving the nerformance of the water distribution svstem (main irrigation canal) in balancing the
aquifer. In the first step. the numerical model of Oazvin aquifer. with MODFLOW code in GMS software. was developed to show the effect of
overation methods in the main irrigation canal. Next. the hvdraulic flow simulator model of the water distribution svstem in the main irrigation canal
was developed. calibrated and validated with MATLAB software. Finallv. it was linked to the predictive automatic control svstem. Finallv. the effect
of predictive automatic control system on aquifer balance was investigated. The results showed that by improving the performance of the water
distribution svstem in the main irrigation canal. the adeauacv index improved by upgrading the existing operation method to a centralized automatic
control svstem (MPC). It is about 30% in the end areas of the irrigation district. Accordinglv. the rate of reduction of abstraction from the aquifer bv
using the automatic predictive control svstem is about 401.86 million cubic meters per vear. The results of numerical modeling of the aauifer showed
that in the present method. the operation of the eroundwater level continues to maintain an increasing trend of decline. As the results show the amount
of annual drop of about 150 cm in the usual operation method. The use of predictive centralized automatic control svstem has increased the adequacy
of water delivery to reservoirs and this has led to an increase in water levels in observation wells located in agricultural areas.

Keywords: Aquifer storage and recovery, Automatic predictive control system (MPC), Distribution and transfer losses, Qazvin aquifer.
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Table 1. General specifications of Qazvin plain
irrigation district

The length of
the main canal

94 km - the initial 3.5 km is
performed as a flume.
At the beginning of the district is 30 cubic

Main cgnal meters per second and at the end is 3 cubic
capacity
meters per second.

Length of grade 217 km with 10 canals

2 canals
Length of grade 270 km

3 canals
Length of grade 540 km

4 canals
Canal coverage Concrete
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Figure 5. Abstract of water balance in Qazvin aquifer
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Table 3. The calculated operational performance indicators for normal operation scenario

Operation method Canal Reaches 1 2 3 4 5 6 7 8 9 10
MAE 4.55 6.07 6.23 6.79 8.24 9.6 11.09 11.88 1297 14.23
Amil Regulator IAE 3.24 3.27 3.24 3.24 3.73 4.1 4.11 4.78 7.34 9.34
Adequacy 100 95 92 90 85 82 80 77 72 72

Wl
:] Irrigation Network

Distribution of Adequacy Index
0.9-1.00

0.8-0.89

_ <0.8

Figure 6. Operation status of the normal operation scenario (Amil Regulator)
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Table 4. The calculated operational performance indicators for normal operation scenario
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Figure 8. (a) Hydraulic conductivity calibrated in quantitative model, (b) Special calibrated discharge in quantitative model

Table 5. Error in Quantitative Model in Steady and Un-steady

Error parameter Steady model Un-Steady model
Mean Error 0.41 -0.045
Abs Error 0.11 0.61
RMSE 0.49 0.89
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Figure 9. Validation Quantitative model
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