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Abstract

Today, with the expansion of communities and their increasing
groundwater exploitation, the scarcity of groundwater
resources as a serious problem in most arid and semi-arid
regions, is the main concern of managers and planners of the
country's water sector. In the present study, it is intended to
provide practical solutions by modeling the aquifer and
applying the scenario of flood distribution to maintain and
improve the aquifer condition. Since Salmas plain is located in
the semi-arid region and also due to the uncontrolled
abstraction, the Salmas aquifer suffers a severe crisis. To study
the changes in groundwater level in Salmas aquifer after
applying the flood distribution scenario, the MODFLOW
mathematical code in GMS was used. The mathematical model
was prepared and implemented for both steady and transient
states. Then the flood spreading scenario was applied and the
results showed that 2.6 million cubic meters is stored in the
aquifer, which is equivalent to 44.7% of the total water fed to
the aquifer. Applying the scenario, the water level increased on
average by 13 cm at the end of October 2012, and the change
in groundwater level was in the southern and middle part of the
aquifer.
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Fig. 6- Pisometric wells in the aquifer area
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Table 1- Transient model and validation balance
(2w ] M 9 5l el 3 0l (gjlwe M=) g

Flow in (10° m?) Flow out (10° m?) Flow in -
out
Components Value Components Value (108 m3)
Model outputs,  Subsurface flow 50.00 Withdrawals from wells, 162.00
transient state Influence of rainfall springs and aqueducts
(Oct 2010-Sep 6.42
2011) Infiltration of surface runoffs 44.23

-30%  -20%  -10% 0

10% 20% 30%

Infiltration of agricultural 57 50 Underground output flow 5.40 -2.05
effluents '
Infiltration of drinking water 8.20 Drainage from the aquifer 1.00
and industry effluents '
SUM 166.35 SUM 168.53
Balance of Subsurface flow 53.85 Withdrawals from wells, 168.22
water resources Influence of rainfall springs and aqueducts
(year 2010- 7.62
2011) Infiltration of surface runoffs 43.33
Infiltration of agricultural 57 50 Underground output flow 4.34 -4.80
effluents '
Infiltration of drinking water 8.20 Drainage from the aquifer 2.74
and industry effluents '
SUM 170.50 SUM 175.30
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Fig. 13- Sensitivity of the model to uniform change of parameters
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1- Conceptual Model
2- Mathematical Model
3- Stress Period
4- Analytical Hierarchy Process
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