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Article Info ABSTRACT

Article type: In determining the water that can be allocated for different uses, including
Research Article agriculture (as the main consumer), the most important step in this era is the
proper management of groundwater resources. The observance of water
Article history: consumption within the limit of allocated water ensures that the consequences of
Received 8 May 2024 the exploitation of groundwater resources and the sustainability of development
Received in revised form22  are guaranteed, and operators use technological methods to increase the
May 2024 efficiency of using water resources for more production in proportion to the
Accepted 102 June 2024 amount tend to available water. In this article, first, the method of calculating the
water allocated to the agricultural sector in the country has been studied and
Keywords: criticized. In this study, it was found that in the formula for calculating the current
Allocated  water, ~ Ground  gj|ocated water, the component of agricultural return water as an effective
water table, Water resource ,rameter causes a huge error in the calculation of allocated water. Then, a new
management, Aquifer. formula for the calculation of allocated water was proposed, and an attempt was
made to correct and apply the effect of the input component of agricultural return
water on the amount of allocated water based on the calculation of allocated water
in the new proposed method, taking into account the aquifer capacity based on

the parameters of the water resources balance.

Introduction

Sustainable development of a natural resource is
development that meets the needs of the present
without compromising the ability of future
generations to meet their needs (Custodio,
2002). Water allocation has a long history,
dating back to ancient Babylon, Iran and Rome.
Due to the increasing scarcity of water and the
continuing demands of  socio-economic
development, water conflicts between different
regions and different water uses are common.
This article, while summarizing and analyzing
the method of calculating the allocable
underground water in Iran and analyzing it, has
proposed a general method for its determination.

In Iran, when talking about underground water
that can be programmed on the ground, it often
means water that can be allocated in the
agricultural sector through wells. Therefore,
first, it is necessary to discuss the importance of
groundwater allocation in the agricultural sector.
Allocation of underground water to the
agricultural

Targeted and balanced allocation of water to
agriculture can contribute significantly to
national development and to water and food
security. The system for allocating water to
agriculture should, as far as possible, be based on
national strategic objectives - as set out in
national plans and agricultural and water policies
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- and on a realistic (rather than political)
assessment of available water resources.
Groundwater is in critical condition in many
countries around the world. By studying the
balance of water resources, the capacity of the
aquifer in a study area can be calculated. Balance
studies in an aquifer are used to manage surface
and groundwater resources (Peranginangin et al.,
2004) and to calculate flow forecasts (Ruud et
al., 2004, Stephanie et al., 2010). Water balance
provides an appropriate basis and can lead to a
reduction in the damage caused by falling
groundwater levels.

Basics of allocable underground water
calculations in Iran

In Iran, allocable surface and underground water
was determined by the Ministry of Energy in
2013 and was revised in 2019. Currently, the
formula for calculating the allocable
underground water in the country is as follows:
Vaw = (Re + Ww — NDi) * f M
where Vaw is the volume of water that can be
allocated, Re is the supply or the volume of the
input components of the aquifer, which includes
the parameters of infiltration from precipitation,
infiltration from runoff, infiltration from
agricultural uses and underground inputs from
the heights overlooking the aquifer and from the
adjacent study areas. NDi is the natural
discharge including the discharge of springs and
Qantas, underground drainage, underground
water discharge to nearby study areas and
evaporation from the alluvial aquifer, Ww is the
volume of infiltration from drinking and
industrial effluents, and the parameter f is called
the adjustment factor.

Results and Discussion

In the case of an aquifer like Isfahan-Barkhor,
the total volume of the input components is 221
MCM and the total volume of the output
components is 5.1 MCM, the difference between
them is about 216 MCM. According to equation
(1), the amount of water that can be allocated is
194,721 MCM. About 161 MCM of this is
planned water for agriculture through wells. The

most important point in this regard is to pay
attention to the input parameters, especially the
infiltration from agricultural use. In the case of
the Isfahan-Barkhor Plain, the amount of
agricultural use is 415.9 MCM, of which about
117.7 MCM returns to the alluvial aquifer. If,
according to the calculations of the above
formula and approved by the Ministry of Energy,
the number of agricultural wells is reduced from
415.9 MCM to 161 MCM, taking into account
the return factor of 28%, the amount of the
income component from the return of
agricultural use will decrease by about 72 MCM
and will reach 45.08 MCM. Therefore, it is
logical to first determine the amount of usable
water based on renewable sources, and then
calculate their return amount and add it to the
usable water. On this basis, the authors have
proposed a method to compensate for this
shortcoming in the calculation of programmable
groundwater. For example, the amount of
groundwater that can be allocated to agriculture
through wells in the study areas of Shazand and
Saveh based on the method proposed by the
authors is about 90 MCM and 74.15 MCM,
respectively, while based on the current method,
the amount is 155/47 MCM and 254/82 MCM,
respectively.

Conclusions

The results of the research show that in order to
calculate the underground water that can be
allocated through the discharge of exploitation
wells, it is necessary to enter the amount of water
returned to the aquifer from various uses at the
end of the calculation process, not as an effective
parameter in the initial calculation and as an
inflow parameter to the aquifer. Therefore,
according to the authors, the water that can be
extracted from the wells should be calculated
based on the natural inflow and outflow
components of the aquifer, and the allocable
water is the sum of the water that can be
extracted from the wells, including the reservoir
deficit and the return water at the end of the
calculations.
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Fig. 1. Application flowchart for the proposed allocable groundwater calculation method
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Table 4- input and output components of Shazand aquifer
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Table 5- steps of allocable water calculations in Shazand aquifer
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