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The aim of the research is quantitative modeling of the underground water
flow of the plain aquifer and the investigation of management solutions to deal
with the drop in the underground water level. This research was investigated
using hydrogeological information, hydrology, meteorology and basic studies
of underground water sources. Quantitative underground water modeling was
done using GMS software and Modflow code and the underground water level
was simulated for the years 2011-2015 with 60 monthly time steps. Manual
calibration of the model was done for 2011-2014 and its validation was done
for 2014-2015. Future management solutions, in the form of combined
scenarios:One- 10% reduction in withdrawal from wells with a 5% reduction
in feeding from return of agricultural water. Two- 20% reduction in
withdrawal from wells with a 10% reduction in feeding from return of
agricultural water. Three- Their comparison with the continuation of the
existing trend was predicted for the years 2015-2019. The result of the aquifer
modeling for the above time periods showed the deficit of the reservoir 33.09
MCM. But by applying a 10% reduction in withdrawal and a 5% reduction in
feeding, 21.38 MCM/year and by applying a 20% reduction in recharging
from the return flows of agricultural consumption and 10% reduction in
feeding, 25.94 MCM/year were added to the volume of the water balance. But
with the continuation of the current trend, the deficit volume of the aquifer was
estimated to be more than 54 MCM.
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Figure 1. Map of the location of the Taibad study area and its aquifer in Razavi Khorasan province and Iran
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Table 1. Characteristics of the cultivation pattern of the study area of Taybad Plain

Water consumption (m*/ha)

Group Crop name Area (ha) Traditional irrigation New irrigation New irrigation efficiency (percent)
Wheat 7020 6250 5400 85
Atmosphere 5800 5300 4500 85
Canola 235 5800 5200 80
Cotton 1595 11000 9500 90
Beans 150 11400 10200 80
. Watermelon 1850 9400 7400 90
Agricultural -yl 5600 8400 7100 90
Alfalfa 75 14200 12000 80
Fodder corn 1740 10300 8300 90
Cumin 2230 6300 5100 80
Herbs 23 3400 2800 75
Saffron 6850 3900 3100 85
Apple 16 8500 7800 70
Garden Price 75 9100 7800 70
Plum
Apricot
Cherry
Nucleated Cherry 170 12000 7000 70
Green plum
Peach
Nectar
Grape 170 11000 6700 70
Pistachio 5300 7400 5800 75
Almonds 140 5000 4000 70
Damask rose 375 6000 5100 80
Jujube 14 9500 8300 85
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Figure 2. Map of the underground water level lines of Taibad aquifer (based on the water level in October of 2019)
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Figure 3. Map of equal depth lines of underground water of Taybad aquifer (based on water level in October of 2019)
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Table 2. Characteristics of observation wells in the steady state model

Name Observation head (m) Obs.head interval (m) Computed head (m) Residual head (m)
Ekteshafi Polband 820.1 1 819.38 -0.7262
Asadabad Darband 793.48 1 793.64 0.1628
Charboriji 766.51 1 766.3345 -0.1755
Hajiabad 760.43 1 760.111 -0.319
Dogharoun(1) 707.8 1 708.0876 0.2876
Dogharoun(2) 703.4 1 703.8734 0.4734
Sizdahmetri 705.06 1 704.4655 -0.5945
Kariz 693.35 1 693.8383 0.4883
KalatehAgha 696.38 1 696.0194 -0.3646
Shamsabad 701.01 1 701.6401 0.6301
ArzanchehOliya 622.99 1 623.201 0.211
Rizeh 708.74 1 709.2912 0.5512
Jafarabad 701.7 1 701.105 -0.595
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Figure 4. The final and calibrated model of Taybad aquifer in steady state
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Figure 5. Observational and calculated groundwater level diagram for Dogharon piezometer 1
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Figure 6. Observational and calculated underground water level diagram for the piezometer of Pleband road
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Figure 7. Observational and calculated groundwater level diagram for Rizeh-Rajabalizadeh piezometer
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Table 3. Results of evaluation criteria for aquifer modeling in GMS

Model ME MAE RMSE
Steady 0.002 0.429 0.466
Unsteady 1.285 1.775 4.04
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Figure 8. Representative Hydrograph of Taibad Plain alluvial aquifer in the mentioned time period
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Figure 9. Diagram of the results in prediction of management scenarios on the simulated model of Taibad aquifer
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