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The Effects of Excessive Withdrawal and
Recent Droughts on Saveh Plain Aquifer
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Abstract

The aim of this study was to review the effect of excessive
withdrawals and recent droughts on groundwater reservoirs of
Saveh Plain. The 7 stations in the plain were selected for the
monthly rainfall data. In this research, the droughts were
examined for CZI, ZSI, MCZI, and SPI indices using DIP
software and for the time scales of 3, 6, 9 and 12 months. The
groundwater level drawdown in Saveh aquifer was
approximately 31/86 meters during the 22 years of 1992-2014.
The data for the wells was taken into account during two 10-
year periods (1991-2001 and 2001-2011). Considering 5-year
periods, we concluded that in the period of 1991-1996 a good
regression was obtained and the drawdown was very slow.
However in the next 5-year period a steep slope was detected
in the regression which was followed by the same or slightly
steeper slope in the next period (2001 to 2011). This was
assessed as the consequence of unauthorized and uncontrolled
exploitation of groundwater through wells. In a review of
groundwater quality using AgQa software the Piper diagram
indicated calcic facies in the study area and the Durov diagram
showed a sudden increase in total dissolved solids and a close
to bicarbonate type. This can be due to the formations
concerned, the leakage from an underlying semi-confined
aquifer, or mixing with another source which requires further
reviews.
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Table 1- Maximum and minimum rainfall rates of selected stations in Saveh Plain
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Station Statistical Years Minimum annual rainfall Maximum annual rainfall
(mm) (mm)

Tafresh 60-89 73 75
Saveh 75-89 75 79
Razin 49-89 61 75
Pikezarand 51-89 52 75
Karimabad 63-89 78 83
Emamabad 49-89 49 64
Bande abbasi 45-89 58 73
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Table 2- Discharge from groundwater resources in different years
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Case  Statistical Well Qanat Spring Number Total
study Year Number Discharge Number Discharge Number Discharge  °f total D;\s/lcch:zil\l;lge
(MCM) (MCM) (Mcwm)  resource  (MCM)
water
1349 247 94.2 138 81 26 7 411 182.2
= 1360 831 425 152 57.6 26 3.42 1009 486.02
[«5)
% 1375 1311 315.03 117 47.96 25 1.84 1453 364.83
1382 1591 351.588 449 114.053 169 10.153 2209 475.794
1387 1852 571.498 410 118.14 632 6.625 2894 696.23
3
]
2 3 7\
1 B 2 LTI A-'\_&_;P\r_ 2l |
A b ! / ISR Y AT l| i
y 0____’__‘_'_.._1'_"x_r.__\é“&_h___’.__ h_‘.,_ ! ._T‘H_ﬂg _‘__,ﬂ;i_‘-*_‘h
2 4 -—_f’if—"‘“-\-'.—w——'-\- It _td.h_g.ﬁr-__
-
-2 ;g
-3 -
spi
s ———— P ——— P ————————— w6z
© N © N © N © N © N O N © N O N O N O N O N © N © N ©o .
W LS g NS 2SS doTdug s Ty ne Ty Ta mezi
535353523588 88838883888¢:88388 g x

Statistical years

Fig. 1- Comparison of ZSI, MCZI, CZI, and SPI indicators in a 6-month scale
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Fig. 2- Aquifer hydrograph (variation in absolute height of water table)
(a- 1 and a-2) - Two 5-year periods of 1991-95 and 1996-2000 (b)- 2001-2011 (80’s to 90’s in Iranian
calendar)
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