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Abstract
Ghochan-Shirvan plain is the greatest and most important watershed of Atrack river that since 1987

is not allowed to dig more producing boreholes in this plain of Khorasan province. Due to
hydrogeological conditions of this plain and the considerable decrease in the water level during last
two decades, hydraulic connection has been cutted from Borzel Abad village and it was divided into
two Shirvan and Ghochan aquifers. Mathematical models are used as an important tools in
management of groundwater resources and appropriate discharge of these storages. In order to
optimize the hydraulic parameters and considering the effect of Barzo dam on the recharge water into
Shirvan aquifer and also the aquifer behavior in different management subjects, this aquifer was
simulated by PMWIN model. After aggregating required information and data, the model developed
and first information inputted in the model. the developed model was run for December 2002 (steady
state) and hydraulic conductivity and the coefficient conductance of boundaries calibrated. After
calibrating the model for steady state conditions, the model was run in unsteady state and the
hydraulic parameters such as specific yield, recharge and discharge were determined. In the
verification stage using observed data of two water years (i.e. 2004-2005 and 2005-2006) the
developed model was run and the result obtained from the model compared with observed data. Then

the results was used for aquifer management. Exerting the model for the maintained two water years



showed that it can precisely predict the values of water table. After achieving to the validity of
developed model, the results obtained from the model were used for the management of the aquifer.
According to the obtained results, the annual water budget of Shirvan aquifer for three calibration
years shows an increase trend due to development of irrigation systems of the dam and also increase

in the annual rainfall.

In order to evaluate the effects of irrigation systems of dam in different parts of the aquifer, the study
area classified into three zones namely eastern, central and western zones. The model was considered
each zone as a separated system and the results of water budgets for the different zones showed that,
the annual water budget in eastern and western zones are negative but it is positive for the central

zone.
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VYA -AY 1058.38 | 1058.76 | 1058.91 | 1058.91 | 1059.11 | 1059.11 | 1059.41 | 1059.51 | 1059.73 | 1059.99 | 1060.04 | 1060.26
\WAV-AY | 1057.36 | 1057.16 | 1057.36 | 1057.46 | 1057.66 | 1057.73 | 1057.86 | 1057.81 | 1057.89 | 1058.01 | 1058.31 | 1058.36
\WAY-AY | 1057.31 | 1057.21 | 1056.67 | 1057.06 | 1057.07 | 1057.02 | 1057.06 | 1056.97 | 1056.93 | 1056.9 | 1056.93 | 1056.92
\WWAY-AY | 1058.23 | 1058.06 | 1058.06 | 1058.01 | 1057.71 | 1057.78 | 1057.56 | 1057.61 | 1057.11 | 1057.16 | 1057.26 | 1057.18
\YAY-A> | 1060.16 | 1060.22 | 1060.2 | 1060.02 | 1059.78 | 1059.84 | 1058.46 | 1059.16 | 1058.89 | 1061.16 | 1059.58 | 1058.32
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\YVE-YY | 1027.42 | 1027.87 | 1028.32 | 1028.87 | 1031.42 | 1031.77 | 1030.87 | 1030.22 | 1029.07 | 1027.62 | 1027.12 | 1027.47
\WYY-YA 1 1026.02 | 1026.47 | 1026.75 | 1027.87 | 1029.37 | 1031.37 | 1031.94 | 1031.06 | 1030.17 | 1028.37 | 1027.55 | 1027.72
VWYA-vA 1 1024.72 | 1025.07 | 1025.54 | 1026.52 | 1027.22 | 1029.02 | 1030.3 | 1029.68 | 1027.13 | 1026.7 | 1029.68 | 1025.97
ARASS 1023.8 | 1023.87 | 1024.02 | 1024.15 | 1024.37 | 1025.16 | 1027.22 | 1026.62 | 1025.37 | 1024.67 | 1024.29 | 1024.37
\WA--AY 1 1020.09 | 1020.29 | 1023.47 | 1023.46 | 1023.67 | 1023.57 | 1023.77 | 1023.87 | 1023.92 | 1023.87 | 1023.77 | 1023.9
\WWAV-AY 1 1019.72 | 1020.02 | 1020.6 | 1020.44 | 1020.5 | 1021.37 | 1021.97 | 1019.6 | 1019.75 | 1018.49 | 1019.67 | 1019.5
VWAY-AY | 1017.33 | 1017.47 | 1017.28 | 1019.57 | 1020.07 | 1020.42 | 1019.57 | 1020.82 | 1019.29 | 1019.16 | 1019.18 | 1019.28
VWAY-AT 1018.6 | 1019.37 | 1019.69 | 1019.84 | 1020.82 | 1021.02 | 1020.17 | 1017.97 | 1017.22 | 1017.87 | 1018.37 | 1017.52
\WYAf-A0 | 1018.69 | 1019.32 | 1019.84 | 1020.4 | 1020.6 | 1021.33 | 1022.47 | 1023.05 | 1021.37 | 1019.11 | 1018.39 | 1018.72
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\YYF-YY 1083.3 | 1083.43 | 1083.55 | 1083.5 1083 1081.5 1081.3 | 1081.35 | 1081.15 | 1081.23 | 1081.23 | 1081.05
YYYV-YA 1082.2 | 1082.72 | 1082.85 | 1083.55 | 1083.95 1084 1083.7 | 1083.02 | 1084.1 1083.8 1083.6 | 1083.28
VYYA-YA 1081 1081.35 | 1081.15 | 1082.12 | 1082.65 | 1082.94 | 1082.84 | 1082.5 | 1082.43 | 1081.7 1082.5 1082.1
VYYA-A. 1080.02 | 1080.45 | 1080.75 | 1081.35 | 1081.83 | 1082.19 | 1081.98 | 1081.75 | 1081.28 | 1080.75 | 1080.87 | 1082.1
\YA--M 1079.79 | 1080.75 | 1080.7 | 1080.43 1080 1079.65 | 1079.45 | 1079.53 | 1079.6 | 1079.55 | 1079.5 | 1079.77
VYAY-AY 1083.08 | 1083.23 | 1083.43 | 1081.05 | 1081.73 | 1081.03 | 1081.13 | 1081.08 | 1080.75 | 1080.7 1080.6 | 1080.55
VYAY-AY 1082.89 | 1082.95 | 1082.79 | 1083.29 | 1082.34 | 1082.3 | 1083.29 | 1082.8 | 1082.93 | 1083.11 | 1082.79 | 1082.36
VYAY-AY 1083.44 | 1083.45 | 1084.1 | 1083.33 | 1083.2 | 1083.25 1083 1082.9 | 1082.75 | 1082.9 | 1083.05 | 1082.9
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YYAT-AD 1084.72 | 1084.51 | 1084.37 | 1083.3 ‘1082.83 ‘ 1082.89‘ 1082.9 ‘1082.96 1083.15 | 1083.05 | 1083.32 | 1083.28
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\WY#-vy | 1081.37 | 1081.24 | 1081.12 | 1080.82 | 1080.32 | 1079.67 | 1081.22 | 1080.82 | 1080.27 | 1079.92 | 1080.17 | 1080.42

\YYV-vA | 1082.27 | 1082.05 | 1081.91 | 1082.02 | 1082.02 | 1082.02 | 1081.82 | 1082.42 | 1082.82 | 1082.52 | 1082.29 | 1081.77

\YVA-va | 1080.64 | 1080.92 | 1080.42 | 1079.74 | 1079.87 | 1079.87 | 1079.79 | 1080.52 | 1080.89 | 1081.4 | 1080.52 | 1081.88

\Yva-A- | 1078.37 | 1078.67 | 1078.92 | 1079.42 | 1079.67 | 1080.08 | 1079.37 | 1079.62 | 1079.8 | 1079.59 | 1080.42 | 1080.57

\YA--AY | 1078.57 | 1078.72 | 1078.92 | 1078.97 | 1079.22 | 1079.42 | 1078.97 | 1078.89 | 1078.87 | 1078.38 | 1078.1 | 1078.25

\WAV-AY | 1080.38 | 1080.42 1080 1079.92 | 1080.17 | 1079.17 | 1080.46 | 1079.67 | 1080.05 | 1078.64 | 1078.57 | 1078.57
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\YAY-AY | 1080.96 | 1081.02 | 1080.56 | 1081.58 | 1079.65 | 1080.1 | 1081.58 | 1080.53 | 1080.11 | 1080.05 | 1079.98 | 1079.9
\YAY-AY | 1080.52 | 1080.92 | 1080.72 | 1080.9 | 1079.27 | 1079.3 | 1079.62 | 1080.42 | 1080.17 | 1080.54 | 1080.76 | 1080.52
\YAT-AD 1081.8 | 1081.4 | 1081.42 | 1081.7 | 1081.17 | 1081.35 | 1081.47 | 1082.03 | 1082.06 | 1081.34 | 1080.99 | 1080.93
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\YY#-YY | 1058.65 | 1058.85 | 1059.05 | 1059.25 | 1059.93 | 1060.65 | 1060.05 | 1059.75 | 1059.38 | 1059 | 1058.37 | 1058.4
VYYY-YA | 1058.15 | 1058.38 | 1058.7 | 1058.75 | 1060.15 | 1061.6 | 1061.5 | 1061.04 | 1060.8 | 1060.35 | 1059.1 | 1059.5
VYYA-vya | 1056.7 | 1057.05 | 1057.35 | 1058.05 | 1058.4 | 1059.9 | 1059.6 | 1059.45| 1059 | 1058.77 | 1059.45 | 1058.5
VYYA-A- 1054.8 | 1055.25 | 1055.5 1056 | 1056.22 | 1056.65 | 1057.32 | 1057.5 | 1056.85 | 1056.1 | 1056.2 | 1056.35
VWA--AV | 1053.52 | 1053.97 | 1053.97 | 1054.15 | 1055.3 1054 | 1054.65 | 1055.2 | 1054.73 | 1054.7 1054 | 1054.08
VWWAV-AY | 1055.16 | 1055.95 | 1055.6 | 1054.17 | 1054.7 | 1054.5 | 1054.65 | 1055 | 1053.93 | 1053.5 | 1053.43 | 1053.53
VWAY-AY | 1054.61 | 1054.75 | 1055.05 | 1055.27 | 1055.5 | 1055.5 | 1055.27 | 1056.11 | 1055.61 | 1054.92 | 1054.9 | 1054.85
VWAY-AY | 1055.92 | 1056.05 | 1056.35 | 1056.64 | 1056.37 | 1057.7 | 1056.65 | 1054.6 | 1054.35 | 1054.31 | 1054.6 | 1054.38
\WAT-A0 | 1056.97 | 1057.19 | 1057.59 | 1058.16 | 1058.66 | 1058.71 | 1058.65 | 1058 1057.3 | 1057.27 | 1057.46 | 1056.6
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\WWY#-yy | 1050.88 | 1051.63 | 1052.03 | 1053.63 | 1051.28 | 1050.48 | 1050.98 | 1050.68 | 1051.88 | 1055.18 | 1059.48 | 1059.73
\WYV-YA | 1048.68 | 1049.93 | 1051.13 | 1050.53 | 1050.7 | 1049.93 | 1049.43 | 1049.07 | 1049.38 | 1049.68 | 1050.68 | 1051.08
\WYA-vA | 1047.13 | 1047.35 | 1047.58 | 1047.7 | 1047.81 | 1047.83 | 1047.62 | 1047.83 | 1047.95 | 1048.07 | 1047.83 | 1048.53
\YYa-A- | 1045.23 | 1045.88 | 1045.33 | 1045.68 | 1045.7 | 1045.86 | 1046.13 | 1046.23 | 1046.23 | 1046.43 | 1046.68 | 1046.68
\YA--AY | 1040.62 | 1041.38 | 1041.73 | 1042.06 | 1042.76 | 1042.43 | 1042.68 | 1043.01 | 1043.76 | 1044.13 | 1044.18 | 1044.63
\YAV-AY | 1038.83 | 1039.33 | 1038.83 | 1038.83 | 1039.13 | 1039.11 | 1039.18 | 1039.48 | 1039.96 | 1039.7 | 1040.13 | 1040.43
\WAY-AY | 1038.25 | 1038.28 | 1037.45 | 1037.65 | 1037.76 | 1037.87 | 1037.65 | 1037.75 | 1037.68 | 1037.83 | 1037.82 | 1037.78
\YAY-AY | 1037.09 | 1037.2 | 1037.43 | 1037.71 | 1037.68 | 1037.71 | 1037.83 | 1037.93 | 1037.63 | 1037.66 | 1037.56 | 1037.5
\YAY-A0 | 1037.8 | 1037.5 | 1037.56 | 1037.41 | 1037.58 | 1037.73 | 1037.13 | 1037.13 | 1036.97 | 1037.08 | 1037.84 | 1037.01
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Wys-vy | 1065.9 | 1065.85 | 1065.82 | 1065.9 | 1065.82 | 1065.65 | 1065.35 | 1065.15 | 1065.15 | 1065.15 | 1065.1 | 1065.15
\WYV-YA | 1065.4 | 1065.58 | 1065.65 | 1065.95 | 1065.3 | 1065.95 | 1065.57 | 1065.34 | 1065.43 | 1065.45 | 1065.5 | 1065.6
\YYA-va | 1065.28 | 1065.35 | 1065.45 | 1065.6 | 1065.58 | 1065.5 | 1065.16 | 1065.27 | 1065.25 | 1065.27 | 1065.27 | 1065.35
Wwva-A- | 1064.9 | 1065.02 | 1065.1 | 1065.15 | 1065.13 | 1065.05 | 1065.05 | 1065 | 1064.9 | 1065.07 | 1065.15 | 1065.15
\YA--A\ | 1065.04 | 1065.3 | 1065.4 | 1065.35 | 1064.4 | 1064.75 | 1064.75 | 1064.77 | 1064.85 | 1064.8 | 1064.8 | 1064.87
WA -AY | 1064.8 | 1064.958 | 1064.958 | 1064.95 | 1064.98 | 1064.85 | 1064.85 | 1064.85 | 1064.9 | 1064.88 | 1065 | 1065.03
\WAY-AY | 1064.8 | 1064.83 | 1064.75 | 1064.91 | 1064.83 | 1064.8 | 1064.91 | 1064.67 | 1064.7 | 1064.87 | 1064.85 | 1064.82
\YAY-AY | 1064.6 | 1064.72 | 1064.83 | 1064.86 | 1064.55 | 1064.6 | 1064.45 | 1064.33 | 1064.68 | 1064.59 | 1064.5 | 1064.55
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VYAT-AD 1064.71 | 1064.82 | 1064.86 ‘1064.88‘ 1064.7 ‘1064.67 ‘ 1064.48 ‘ 1064.45 | 1064.41 | 1064.42 | 1064.62 | 1064.51
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\YVE-VY 1046.66 | 1046.83 | 1047.01 | 1046.31 | 1047.36 | 1047.21 | 1045.96 | 1046.11 | 1046.36 | 1046.31 | 1045.86 | 1047.06

YYYY-YA 1048.43 | 1048.56 | 1048.38 | 1048.81 | 1048.86 | 1048.11 | 1048.78 | 1048.57 | 1048.79 | 1048.49 | 1048.33 | 1048.21

VWYA-YVA 1048.06 | 1048.23 | 1048.43 | 1048.74 | 1049.36 | 1048.06 | 1047.96 | 1048.11 | 1048.36 | 1048.48 | 1048.11 | 1048.48

ARASS 1047.71 | 1047.86 | 1048.01 | 1048.36 | 1048.69 | 1048.11 | 1048.28 | 1048.19 | 1048.26 | 1048.5 | 1048.31 | 1048.11

AAEEN 1025.46 | 1026.19 | 1026.21 | 1026.56 | 1047.36 | 1047.16 | 1047.41 | 1047.51 | 1047.68 | 1047.76 | 1047.58 | 1047.71

VYAV-AY 1027.15 | 1027.28 | 1027.39 | 1026.79 | 1026.83 | 1027.11 | 1026.85 | 1026.76 | 1025.61 | 1024.91 | 1025.34 | 1025.64
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VYAY-AY 1022.36 | 1022.45 | 1022.13 | 1023.11 | 1024.06 | 1023.96 | 1023.11 | 1023.28 | 1023.19 | 1023.45 | 1023.6 | 1023.51
VWAY-AT 1019.28 | 1019.63 | 1019.96 | 1020.33 | 1020.86 | 1021.11 | 1020.76 | 1020.61 | 1021.11 | 1021.28 | 1020.71 | 1020.88
VYAT-AD 1017.74 | 1019.02 | 1018.23 | 1018.31 | 1018.61 | 1019.15 | 1019.26 | 1019.46 | 1018.71 | 1018.48 | 1019.03 | 1019.01
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\WWYF-YY | 1048.25 | 1048.3 | 1048.37 | 1048.45 | 1048.5 1048.6 1048.7 1048.3 | 1049.67 | 1049.07 | 1049.25 | 1049.3
VWYY-YA | 1047.25 | 1047.3 | 1047.14 | 1047.6 1047.7 1047.7 | 1047.85 | 1048.57 1048 1048.1 1048.2 | 1048.25
VYYA-¥Aa | 1046.13 | 1046.22 | 1046.32 | 1046.45 | 1046.5 1046.6 1046.4 | 1046.62 | 1046.85 | 1046.9 | 1046.62 | 1047.2
VYYAa-A. 1044.25 | 1044.55 | 1044.72 | 1044.9 | 1044.97 | 1045.1 1045.3 1045.3 1045.4 | 1045.66 | 1045.8 | 1045.92

Yfv




\WA--AY | 1042.58 | 1042.87 | 1043 | 1042.9 | 1043 | 1043.1 | 1043.25 | 1043.35 | 1043.67 | 1043.83 | 1043.9 | 1044.1
WAV-AY | 10412 | 1041.9 | 1041 | 1041.4 | 1041.73 | 1041.8 | 1041.95 | 1042.07 | 1042.15 | 1042.25 | 1042.5 | 1042.57
\YAY-AY | 1040.43 | 1040.5 | 1040.02 | 1040.45 | 1040.63 | 1040.8 | 1040.45 | 1040.91 | 1040.95 | 1040.8 | 1040.82 | 1040.76
\YAY-AY | 1038.9 | 1039 | 1038.82 | 1038.95 | 1038.9 | 1038.9 | 1039.45 | 1039.4 | 1039.8 | 1039.97 | 1039.55 | 1039.7
\YAf-A8 | 1037.07 | 1037.27 | 1037.37 | 1037.38 | 1037.44 | 1037.72 | 1037.57 | 1037.8 | 1038.1 | 1038.08 | 1038.6 | 1038.36
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WVS-YY | 1043.28 | 1043.51 | 1043.73 | 1044.26 | 1044.88 | 1045.43 | 1044.48 | 1043.88 | 1043.73 | 1043.53 | 1043.73 | 1043.88
\WYY-YA | 1042.38 | 1042.63 | 1042.55 | 1043.33 | 1043.88 | 1044.28 | 1044.48 | 1043.83 | 1043.68 | 1043.13 | 1044.18 | 1043.38
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VYYA-YA | 1041.63 | 1041.8 | 1042.04 | 1042.48 | 1042.85 | 1043.34 | 1043.37 | 1043.42 | 1042.66 | 1042.55 | 1043.42 | 1042.3
VYY4-A- | 1040.03 | 1040.4 | 1040.73 | 1041.03 | 1041.23 | 1041.63 | 1041.93 | 1041.78 | 1041.36 | 1041.18 | 1041.38 | 1041.43
\YA--A\ | 1038.4 | 1039.1 | 1039.28 | 1039.31 | 1039.58 | 1039.93 | 1040.45 | 1039.78 | 1039.82 | 1039.58 | 1039.34 | 1039.88
\YAV-AY | 1037.44 | 1038.28 | 1038.88 | 1039.18 | 1039.58 | 1039.66 | 1039.55 | 1039.01 | 1037.98 | 1038.03 | 1038.38 | 1038.48
VWAY-AY | 1035.9 | 1035.9 | 1035.27 | 1036.18 | 1036.6 | 1036.67 | 1036.18 | 1036.58 | 1036.27 | 1036.43 | 1036.41 | 1036.36
VWAY-AY | 1033.88 | 1034.03 | 1034.58 | 1035.64 | 1035.11 | 1035.43 | 1034.7 | 1034.68 | 1034.88 | 1035.03 | 1034.63 | 1034.73
VWAY-A0 | 1032.85 | 1033.24 | 1033.32 | 1033.36 | 1033.63 | 1034.08 | 1033.88 | 1033.55 | 1033.14 | 1033.33 | 1033.88 | 1033.71
ob o L Slasu
1050
3 1045
1040
=
) i
w 1035
3 1030 1
1025 T T T T T T T T T T T T T T
,\w’? ,u‘* '\v’? ,% %?? —,?’ °>§9 ,%?m* ,%?\39 7% 'w* ,>°’ 'b”? 77"' w* 7%?
&Y Y
(obBuUb
VF oo les o bl S 8o Ol ‘ Sl ‘ 9,8 S, ols > g% 3l o 59y

Y4




\YYP-YY | 1069.31 | 1069.29 | 1069.26 | 1069.33 | 1069.31 | 1069.56 | 1070.06 | 1069.56 | 1069.46 | 1069.36 | 1069.41 | 1069.46
VWYY-YA | 1069.26 | 1069.26 | 1068.98 | 1069.36 | 1069.54 | 1069.36 | 1069.4 | 1069.11 | 1069.71 | 1069.41 | 1069.46 | 1069.36
\WYA-vA | 1069.18 | 1069.16 | 1069.23 | 1069.26 | 1069.24 | 1069.26 1069 1069.11 | 1069.2 | 1069.21 | 1069.11 | 1069.26
YYYA-A- 1068.86 | 1069.03 | 1069.11 | 1069.16 | 1069.14 | 1069.14 | 1069.11 | 1069.01 | 1069.01 | 1069.11 | 1069.18 | 1069.16
\WWA--AY | 1068.91 | 1068.96 | 1068.96 | 1068.86 | 1068.76 | 1068.71 | 1068.86 | 1069.11 | 1069.08 | 1068.96 | 1069.01 | 1068.91
VWWAV-AY | 1089.39 | 1069.41 | 1069.251 | 1068.86 | 1068.78 | 1069.21 | 1069.06 | 1069.01 | 1068.86 | 1068.91 | 1068.91 | 1068.94
\WWAY-AY | 1068.57 | 1068.59 | 1068.45 | 1068.76 | 1068.73 | 1068.65 | 1068.76 | 1068.77 | 1068.99 | 1069.44 | 1069.4 | 1069.31
\WAY-AT | 1068.21 | 1068.28 | 1068.39 | 1068.41 | 1068.21 | 1068.31 | 1068.36 | 1068.41 | 1068.56 | 1068.63 | 1068.41 | 1068.51
VYAF-AD 1068.1 | 1068.13 | 1068.17 | 1068.01 | 1068.08 | 1068.18 | 1067.98 | 1068.08 | 1069.09 | 1068.56 | 1068.6 | 1068.25
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\YYF-YY | 1062.6 | 1062.73 | 1062.85 | 1063.7 | 1064.55 | 1064.65 | 1064.35 | 1063.85 | 1063.7 | 1063.85 | 1064.05 | 1064.3
\YYV-VA | 1060.65 | 1060.71 | 1060.9 | 1061.37 | 1061.58 | 1061.95 | 1061.87 | 1061.7 | 1062.8 | 1062.45 | 1062.42 | 1062.53
\YYA-V4 | 1059.15 | 1059.3 | 1059.45 | 1059.65 | 1059.75 | 1059.85 | 1059.75 | 1059.65 | 1060.22 | 1060.33 | 1059.65 | 1060.7
\YYa-A- | 1057.05 | 1057.37 | 1057.52 | 1057.75 | 1057.81 | 1057.98 | 1058.2 | 1058.25 | 1058.35 | 1058.65 | 1058.77 | 1058.95
\YA--AV | 1055.07 | 1055.46 | 1055.6 | 1056.2 | 1055.65 | 1055.78 | 1055.98 | 1056.3 | 1056.25 | 1057.1 | 1056.68 | 1056.88
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Abstract
Ghochan-Shirvan plain is the greatest and most important watershed of Atrack river that since 1987

is not allowed to dig more producing boreholes in this plain of Khorasan province. Due to
hydrogeological conditions of this plain and the considerable decrease in the water level during last
two decades, hydraulic connection has been cutted from Borzel Abad village and it was divided into
two Shirvan and Ghochan aquifers. Mathematical models are used as an important tools in
management of groundwater resources and appropriate discharge of these storages. In order to
optimize the hydraulic parameters and considering the effect of Barzo dam on the recharge water into
Shirvan aquifer and also the aquifer behavior in different management subjects, this aquifer was
simulated by PMWIN model. After aggregating required information and data, the model developed
and first information inputted in the model. the developed model was run for December 2002 (steady
state) and hydraulic conductivity and the coefficient conductance of boundaries calibrated. After
calibrating the model for steady state conditions, the model was run in unsteady state and the
hydraulic parameters such as specific yield, recharge and discharge were determined. In the
verification stage using observed data of two water years (i.e. 2004-2005 and 2005-2006) the
developed model was run and the result obtained from the model compared with observed data. Then
the results was used for aquifer management. Exerting the model for the maintained two water years
showed that it can precisely predict the values of water table. After achieving to the validity of
developed model, the results obtained from the model were used for the management of the aquifer.
According to the obtained results, the annual water budget of Shirvan aquifer for three calibration
years shows an increase trend due to development of irrigation systems of the dam and also increase

in the annual rainfall.

In order to evaluate the effects of irrigation systems of dam in different parts of the aquifer, the study
area classified into three zones namely eastern, central and western zones. The model was considered
each zone as a separated system and the results of water budgets for the different zones showed that,
the annual water budget in eastern and western zones are negative but it is positive for the central

zone.
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