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Abstract

Limitated fresh water resources in Iran and increasing need for
sustainable water resources have attracted great attention to
groundwater. However, the renewability of aquifers has
worsened owing to drought and climate changes. Groundwater
supplies in Abhar plain which provide water for Abhar and
Khorramdareh cities have been dramatically affected by over-
drilling, which resulted in a sharp drop in the water level.
Consequently, deepening of wells has been applied in this area.
In this study, the groundwater resources of Abhar plain were
investigated to determine the optimum depth in well
deepening. To this end, Abhar plain aquifer volume was
determined using ArcGIS software. Considering the current
conditions of the plain and water resources management
policies, three different scenarios were used to predict and
evaluate the future conditions of the plain aquifer. The results
of these scenarios demonstrated that in the case of current
exploitation method, a large area of the western part of the
plain would thoroughly dry over the next 25 years, and the
saturated aquifer extent will diminish to 65% of the current
level. The study findings illustrated the critical role of limiting
the agricultural well depth as a management strategy in
retarding the aquifer drying trend and slowing down the
decreasing rate of the saturated aquifer level.

Keywords: Aquifer Storage, GIS, Groundwater Management,
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Fig. 2- Location of observation wells of Abhar plain Fig. 1- Topography of Abhar plain
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Table 1- Statistics of the authorized wells in Abhar studied area based on consumption types (Regional Water
Company of Zanjan, 2019)

Regional Water Company of Zanjan, 2019) § SSES dy ppal Tl 03gasoe 15ailg  gWdols Lol ) Jous
a0 £ ! & 9950 H13lg 3 RO 9

c
3 = = k4 T ®
° 8_ < X o Qo $ > 2 (S] S
o - E 5 E 5 b7 &J = b} “ = =
. 2 5 g £8 8 g5 B = S £
Consumption Type 2 a As O%F = 23 3 > £ 3 Total
& £ g3 5§ g 382 2 § § %
o — — c <
E ] re f 8
x =) 2" s
O
Number 64 38 31 8 246 221 5 17 740 1378
Discharge (MCM) 3.21 1.02 6.06 21 0.07 6.88 15.48 1.44 0 145.82 200

.+ 150

8

g 100 =

>

N

1373-1378 1378-1383 1383-1388 1388-1393 1393-1398
Year

o N B OO
Discharge

mmm Discharge (MCM) Number

Fig. 3- Increasing trends of the number and discharge rate changes of authorized Non-agricultural
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Fig. 13- Comparative status of the plain in the three scenario: (a) first scenario-dried area 139 Km, (b)
second scenario-dried area 30 Km, & (c) third scenario-dried area 181 Km
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Fig. 14- Changes in the number and discharge rate of wells in Abhar plain in the past five decades
(Regional Water Company of Zanjan, 2019)

(Regional Water Company of Zanjan, 2019) yd! 423 8 b sal Culdd sroly adsei g dlasi Ol punis -V F JSS

Yooyl o) o ylowd cpaadd Jlw ol pl O olie Coligioe
Volume 17, No. 1, Spring 2021 (IR-WRR)

¥y



Table 2- Number and discharge of wells exposed to drying in the third scenario
Pgw (S92 U 4D Hwd LSS (15 720 43 jlne slroly ads g dlawi Y Jes

Consumption . Industries & Drinking Agriculture-based
Agriculture - - Others
Type Services Water Industries
Number 232 25 7 61 5
Discharge
(MCM) 23.2 15 1.3 1.7 0.3
Table 3- Wells exposed to drying according to the third scenario
P S92yl )3 (s SUbd (15 20 55 gLoly Y Jgaa
No. Village Number No. Village Number No. Village Number
of Wells of Wells of Wells
1 Pirsagha * 101 11 Hesarghajar 7 21 Shevir * 3
2 Amidabad * 74 12 Aliabad 6 22 Vazdeh * 2
3 Sainghalee * 31 13 Abhar 5 23 Soukahriz* 2
4 Shenat * 31 14 Kouhzin * 5 24 Pelas * 2
5 Ghamichabad * 25 15  Ghouyjoughkhan* 4 25 Alvand * 1
6 Hidaj 17 16 Khorramdarreh 3 26 Ahak * 1
7 Chargar * 11 17 Nourin 3 27  Khalaj * 1
8 Jodaghiye * 9 18 Rahmatabad* 3 28  Algezir* 1
9 Ghaleyehosseiniye 9 19 Meimoundarreh 3
10  Sharifabad 8 20  Khorasanlou 3
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Fig. 15- Iso-depth contour map used for well deepening in Abhar aquifer
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Fig. 16- Maximum depth of wells used for well deepening in Abhar aquifer
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