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VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD 12
CUMULATIVE VOLUMES | Redai” RATES FOR THIS TIME STEP L*¥*3/T
IN: IN:
STORAGE = 39531336. 0000 STORAGE = 66955.0703
CONSTANT HEAD = 0.0000 CONSTANT HEAD = 0.0000
WELLS = 0.0000 WELLS = 0.0000
HEAD DEP BOUNDS = 28632310. 0000 HEAD DEP BOUNDS = 79845.6094
RECHARGE = 8863506. 0000 RECHARGE = 24282.9902
TOTAL IN = 77027152.0000 TOTAL IN = 171083.6719
ouT: ouT:
STORAGE = 22629586.0000 STORAGE = 9953. 3154
CONSTANT HEAD = 0.0000 CONSTANT HEAD = 0.0000
WELLS = 27579996. 0000 WELLS = 91373.7031
HEAD DEP BOUNDS = 26817626.0000 HEAD DEP BOUNDS = 69756. 64006
RECHARGE = 0.0000 RECHARGE = 0.0000
TOTAL OUT = 77027208.0000 TOTAL OUT = 171083.6562
IN - OUT = -56.0000 IN - OUT = 1.5625€E-02
PERCENT DISCREPANCY = 0.00 PERCENT DISCREPANCY = 0.00
TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD 12
SECONDS MINUTES HOURS DAYS YEARS
TIME STEP LENGTH 2.67840E+06 44640. 744.00 31.000 8.48734E-02
STRESS PERIOD TIME 2.67840E+06 44640. 744.00 31.000 8.48734€E-02
TOTAL TIME 3.15360E+07 5.25600E+05 8760.0 365.00 0.99932
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- VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD 24
CUMULATIVE VOLUMES Bl RATES FOR THIS TIME STEP L¥R3/T
IN: IN:
STORAGE = 59628192.0000 STORAGE = 60597.0039
CONSTANT HEAD = 0.0000 CONSTANT HEAD = 0.0000
WELLS = 0.0000 WELLS = 0.0000
HEAD DEP BOUNDS = 57495756.0000 HEAD DEP BOUNDS = 78649, 2500
RECHARGE = 17726800. 0000 RECHARGE = 24282.9902
TOTAL IN = 134850752.0000 TOTAL IN = 163529. 2344
ouT: ouT:
STORAGE = 25203746. 0000 STORAGE = 382.0265
CONSTANT HEAD = 0.0000 CONSTANT HEAD = 0. 0000
WELLS = 56805236.0000 WELLS = 92794. 8984
HEAD DEP BOUNDS = 52841780.0000 HEAD DEP BOUNDS = 70350.4922
RECHARGE = 0.0000 RECHARGE = 0.0000
TOTAL OUT = 134850768.0000 TOTAL OUT = 163527.4062
IN - OUT = -16.0000 IN - OUT = 1.8281
PERCENT DISCREPANCY = 0.00 PERCENT DISCREPANCY = 0.00
TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD 24
SECONDS MINUTES HOURS DAYS YEARS
TIME STEP LENGTH 2.67840E+06 44640. 744.00 31.000 8.48734E-02
STRESS PERIOD TIME 2.67840E+06 44640. 744,00 31.000 8.48734E-02
TOTAL TIME 6.30720E+07 1.05120E+06 17520. 730.00 1.9986
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Abstract

Predicting water table fluctuations and changes in the volume of groundwater resources
has a great importance in their efficient management. The Azghand aquifer stretches
about 289 km? between the cities of Torbat-Heydariyeh, Feyzabad and Kashmar along
the east to west. About 66 percent of the aquifer's groundwater resources are used for
agricultural purposes, 33 percent for urban and rural drinking and 1 percent for other
uses (cattle, poultry, industry, greenhouses, etc.).Azghand aquifer has the most role in
supplying the drinking water of Feyzabad, its subsidiary villages and also part of
Torbat-Heydariyeh, which it shows the necessitates of further studies on this important
aquifer. For this purpose, numerical aquifer model was developed to predict aquifer
behavior in different scenarios andto manage this valuable aquifer using MODFLOW
computer code in GMS 7.1 software. The calibration of the model is based on the 12-
month data of the 2015-2016 water-year and the nextwater-year statistics were used to
validate it. Accordingly, the range of aquifer hydraulic conductivity in numerical model
was estimated from 7 to 24 m/day, average storage coefficient of about 6 to 7%,
precipitation diffusion coefficient of 10% and return water coefficient of about 20%. A
calibrated and validated numerical model was used to predict aquifer behavior in
different scenarios (continuation of current conditions, drilling new wells to supply
drinking water and reducing harvest from agricultural wells). Based on the numerical
model results, the continuation of the current trend without decreasing water harvesting
conditions increases the water table drop. Increasing groundwater harvesting by drilling
new drinking water wells will further reduce the stationary level and intensify the
progression of less potential lines to the north of Zarmehr and Khoshdareh (located
northeast of the aquifer). In the third scenario, the reduction of harvest from the current

agricultural wells within the drinking water wells will not put more stress on the aquifer.

Keywords: Numerical model, Budget, MODFLOW, Azghand.
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