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Abstract

The quantitative and qualitative degradation of groundwater resources has become a serious crisis due to high consumption in agriculture, population
growth and urbanization, and the industrialization of communities. Rehabilitating dqroqndwater aquifers is one of the main requirements in aquifer
management. In this study, the effect of improving the performance of irrigation district and, of course, reducing waste in the process of transfer,
distribution and delivery of agricultural water, balancing and rehabilitating aquifers were examined. For this purpose, in the first step, the numerical
model of Qazvin aquifer, with the code MODFLOW, was developed for spatial equilibrium analysis of aquifer. Then, the hydraulic simulator model
of agricultural water distribution system flow in MATLAB software was developed, calibrated and verified and the automatic control system of the
distribution system was linked with the automatic control model. Finally, by linking the developed models, the effect of using the method of
improving thé operation of the irrigation district, in the form of a scenario Tor balancing the aquifer, was examined. The results showed that with the
improvement of the performance of the agricultural water distribution system, even in low water conditions, the average efficiency index of
agricultural water distribution in agrlcu_ltura areas in the decentralized automatic control system has been about 32.7%.'Accord|ng=y, the rate of
decline in aquifer harvest was 45.3% in the decentralized automatic operation method. The results of numerical modeling of aquifer for spatial
analysis of aquifer balancing showed that in the usual method of grroundwater level operation, the increasing trend continues to decrease. The results
show an annual drop of about 150 cm under the usual method of operation. By using a decentralized automatic control 534§tem and increasing the
adequacy of water ellyer%_m this method, this increased the level in the observation wells located in the irrigation district. The equilibrium solution
for aquifers presented in this study can be developed for all agricultural areas (irrigation district) whose water supply sources are a combination of
surface and groundwater resources.

Keywords: Aquifer storage and recovery, Automatic control system (PI), Distribution and transfer losses, Qazvin irrigation district,
Sustainable development.
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Table 1. Water supply adequacy index classification

Performance classes

Good
0.9-1.0

Poor
<0.8

Mediocre
0.8-0.89

Indicator
Adequacy(PA)
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Figure 5. Abstract of water balance in Qazvin aquifer
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Table 2. The calculated operational performance indicators for water shortages conditions

Operation method Canal reaches 1 2 3 4 5 6 7 8 9 10
MAE 2020 274 28.8 32.4 29.3 3.6 38.4 43.7 47.1 51.8
Amil regulator IAE 0.43 7.3 7.7 8.3 9.7 114 118 14.8 15.7 15.7
Adequacy 93 86 76 75 70 70 - - - -
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Figure 6. Operation status of the shortage scenario (Amil regulator)
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Table 3. The calculated operational performance indicators for water shortages conditions

Operation method Canal reaches 1 2 3 4 5 6 7 8 9 10

MAE 41 5.6 6 7 8.4 9.5 10.7 12.7 125 14.8

Pl (FB) IAE 26 33 34 3.9 4.6 55 59 6.7 8.2 9.5

Adequacy 90 88 86 85 79 78 77 74 72 70
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Figure 11. Groundwater level behavior
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Figure 12. Groundwater level distribution in Amil regulator
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