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! Groundwater
2\Wells

* Qanats

* Aquifer
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! Hydrogeological system
2 Numerical modeling

* Production wells

* Subsidence
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! Mathematical model
2 Conceptual model
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! Hydraulic conductivity
2 Transmissibility
¥ Storage coefficient
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0 [Name |l Tops. | Leyer Obs. ‘ Obs. Head ‘ Obs. Head | Obs. Head | Computed Residual

Head interval conf(#) std. dev Head Head

Al -
1332 [p3 obs.pt v[1 1168400216 1.0 a5 051021 1169.452  1.051784
1333 [p4  obspt |1 m8E71 10 % 051021 1157595 1115
1334 [p5  obs.pt v[1 1154183832 1.0 % 051021 115447 0.286308
1335 [p6  obs.pt v[1 1168278474 10 % 051021 1167.783 0495474
1336 [p9 obs.pt v|1 114133605 1.0 % 051021 1141083 | 0.242605
1337 [p10 obs.pt v[1 1118356083 1.0 % 051021 111545 -0.906089
1338 [p13  obs.pt v|1 1108743777 1.0 % 051021 1106183 0566777
1333 [pl4  obs.pt |1 1135385488 10 % 051021 1135459 | 0.0735120000002
130 [p15  obs.pt v|1 1093384849 1.0 % 051021 1038.976  -0.408643
1341 [p17  obspt |1 1107527825 10 % 051021 110804 0.5121750000001
1342 [p18  obs.pt v|1 1100685393 1.0 % 051021 1099835 -0.850393
1343 [p19 obspt v[1 1002 10 95 051021 1102129 0.6089399933999
1344 [p20  obs.pt v[1 1093808244 1.0 % 051021 1093088 0.720244
1345 [p21  obs.pt v|1 1078033802 1.0 a5 ‘051021 1076.779 | 0.6850979393999
1346 [p22  obs.pt v[1 1132874425 10 E: 051021 1133008 0131675000001
1347 [p24  obs.pt v[1 108813 10 95 (051021 108312  0.9899999999998
1348 [p25  obs.pt v[1 107191 10 E: 051021 1072695  0.7853999993398
1343 [p26  obs.pt v[1 1077051107 1.0 % [0s1021 1078123 1.071893
1350 [p27  obs.pt v[1 1082830317 1.0 E: 051021 1062164 | -0.666917
131 [p31  obs.pt v[1  1167.37363 1.0 9% los1021 1166452 -0.927535
1362 [p32  obs.pt v[1 1088868708 1.0 E: 051021 1069.841  1.172292
1363 [p34  obs.pt v[1 105131181 10 9% los1021 1050427 -0.88461
1354 [p35  obs.pt v[1 108588 10 E: 051021 1066085  0.1843999393999
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Abstract

Continuous droughts and increasing groundwater abstraction rate in Damghan plain is
of important factors in causing groundwater level drawdown. So it is necessary to
consider management and protection of groundwater resources as the main element in
water resource programs. Simulation of Damghan aquifer in steady state and transient
modes by GMS7.1 and MODFLOW by finite difference has been undertaken. Damghan
plain is about 1174 km? and is located in south part of Alborz Mountain. Hydrograph
survey of this plain show that average annual decrease of groundwater level was 0.53 m
and is a no-drill plain. Data of 40 observation wells were compared with model results
and parameters with more uncertainly like hydraulic conductivity in steady state mode
and storage coefficient in transient mode were optimized. Calibration and validation
results show high correlation between simulated results of the model and calculated
values. To prediction groundwater level in future, 4 scenarios including drought,
continuation of current trends, 1.5 times and 2 times that of average rainfall have been
considered. Result show during 2014, April to 2019, March, with natural trend of rain,
there will be 2.9 m decrease in groundwater level and base on this amount 245 Mm? of
plain water resource will be lost. Also in the drought scenario, 3.13 m drawdown will
result in a deficit of 260 Mm®. Land subsidence has affected 15% of Damghan plain and

will get worst in the future.

Keywords: Damghan plain, Prediction of groundwater level, GMS model, numerical

modeling
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