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Accepted: 2022/02/22 water resources, especially in the agricultural sector, with the
allocation of more than 90% of water consumption, will exacerbate
the water crisis and the continuation of this process will make it
catastrophic in the future.The present study investigates the effect of
changing cultivation patterns on the sustainability of water
resources and agricultural production in West Azerbaijan province.

Methods: This research has modeled two effective water resources
subsystems hydrology and economic by using statistical data from
1991 to 2017, and the main variables were simulated up to the
horizon of 1430. After calibration by simple genetic algorithm and
verification under extreme condition tests, the scenarios of the
current cropping pattern, low-consumption cultivation pattern and
economic cultivation indicators, groundwater sustainable index
(SUI) and water Exploitation index (WEI+), the impact of scenarios
was evaluated.

Findings: The results indicated that the continuation of the current
cultivation pattern reduces the volume of groundwater by 93/34%
and the available surface water by 20% to the horizon of 1430; While
the low-consumption cultivation pattern with a reduction of 52.88%
in agricultural water demand by eliminating crops with high water
requirements (beets) and allocating the cultivation area to crops
with low water requirements (barley and canola) and increasing
fallow by 10%, in addition on 53.72% improvement of water
productivity, it increases the potential of groundwater 13.69 times
and the available surface water 2.45 times, and with a positive effect
on the sustainability Index (SUI) and water Exploitation Index
(WEI+) Groundwater stability and creates the least water stress in
the horizon of 1430. Therefore, in order to sustain water resources,
cropping pattern policies should focus on low-use cropping pattern.
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Extended Abstract

Introduction

Mismanagement and uncontrolled
abstraction of water resources, especially in
the agricultural sector, with the allocation of
more than 90% of water consumption, will
exacerbate the water crisis and the
continuation of this process will make it
catastrophic in the future. Therefore, in
order to preserve the country's water
resources, the current agricultural
withdrawals from water resources should
be reduced by a maximum of 75 to 70% in
the next 25 years. In this regard, policies to
change the pattern of crop cultivation is a
necessary issue, although the pattern of
cultivation can be influenced by many
factors, including changes in strategies,
import and export laws of agricultural
products, climate, market supply and
demand for the product, supply Water, job
opportunities, etc, but modifying the
cultivation pattern and cultivating crops
with less water requirements and the
optimal cultivation pattern will cause the
highest yield and the highest productivity by
allocating the least water resources in crop
cultivation and Sustainability of water
resources. The present study investigates
the effect of different scenarios of cultivation
pattern on the sustainability of water
resources and agricultural production in
West Azerbaijan province as a model of
provinces affected by water stress in
northwestern Iran. What will be the
potential cultivation pattern of water
resources and production in the future,
given the continuation of the current trend?
What effect will changing the cultivation
pattern by focusing on cultivating low-
consumption water crops or economic
cultivation pattern in order to make more
profit have on the sustainability of water
resources?

Materials and Methods

This research has been done using the
dynamic systems approach. Dynamic
systems is an approach to understanding the
nonlinear behavior of complex systems over
time, using the internal feedback of state and
current loops and their time latency. This
approach provides a dynamic rather than

static view of complex systems, like water
resources, it helps to gain a deeper
understanding of how complex systems
behave and evolve over time, so that we can
react to abstraction from aquifers and
surface water resources by design the
scenarios for the present and future.
Therefore, water resources management
modeling in the present study includes two
subsystems of hydrology and agricultural
production that data related to the variables
of each subsystem in the period 1991 to
1397 were collected and studied, then in the
period The time of 1370-1430 (1991-2051)
has been simulated in a one-year time frame
and after calibrating the model by simple
genetic algorithm and testing the model
under extreme conditions, scenarios of the
current crop pattern, low-consumption crop
pattern and economic crop pattern to the
model The impact of the scenarios was
evaluated using two evaluation indicators,
groundwater sustainability (SUI) and water
utilization (WEI +).

Findings

The results showed that the continuation of
the current cultivation pattern with the
continuation of the current trend of rainfall
and irrigation, in addition to reducing
production, will reduce the volume of
groundwater by 93.34% and surface water
inventory by 2030 to 1430 horizon. Revenue
is more concentrated, with continued
cultivation of economic and strategic crops
such as beets and increased cultivation of
rapeseed and barley will reduce
groundwater potential by 3.35% and surface
water volume by 0.17% at the horizon of
1430 compared to the normal cultivation
pattern, while the pattern Low-consumption
cultivation by reducing crops with high
water requirements such as (beets) and
allocating the cultivation area to crops with
low water requirements (barley and canola)
and releasing 20% of uncultivated lands,
reduces the water demand to 8859 cubic
meters per hectare ( m3 / hec) which is
important compared to the water
requirement of the current -cultivation
pattern of 11238 (m3 / hec) and in addition
to reducing 40.65% of the total water
consumption of the province and reducing
52.88% of water demand in the agricultural
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sector causes interest If agricultural water is
improved by 53.72%, observing this
cultivation pattern will increase the
potential of groundwater up to 13.69 times
and the available surface water up to 2.45
times and Finally, with a positive effect on
the Sustainability Index (SUI) and water
utilization branches (WEI +), it causes the
stability of water resources and creates the
least water stress in the horizon of 1430. Of
course, the pattern of low-water irrigation
cultivation does not increase total
production due to the preference for less
water consumption, but it adds some value
to the value added of the agricultural sector
during the simulation period up to the
horizon of 1430.

Discussion

To ensure the performance of the model and
confirm it, the model was tested under limit
conditions. The results show that with the
continuation of the current trend of
precipitation, the groundwater level up to
the horizon of 1430 is still declining, but in
the conditions of a minimum test of
precipitation (0%) the situation will be
worse and this shows that logically The
model behaves correctly and indicates the
approval of the model, that it means the
model has the necessary efficiency to
analyze the scenarios. The current
cultivation pattern with the highest level of
demand from water resources and
uncontrolled abstraction causes the
preparation of aquifers, so it is necessary to
control the improper exploitation of water
resources, and this is possible by changing
the current cultivation pattern. It is possible,
the pattern of low-consumption cultivation
water consumption with cultivation of
plants with less water requirements by
reducing water consumption in agriculture
in addition to improving water productivity,
will lead to more sustainability of water
resources so that in current research values
above zero and close to A SUI Sustainability
Index and values less than %20 of the WEI +
Index (Water Stress Conditions) in the Low
Consumption Crop Pattern Scenario confirm
this.

Conclusion

Due to mismanagement and uncontrolled
abstraction of water resources in the study
area, which has exacerbated the water crisis,
and the continuation of the current
cultivation process or economic cultivation
pattern to earn more profit and production
will cause more instability of water
resources in the future, Low-water irrigation
cultivation is the best possible option for
agricultural water management and
sustainability of water resources by
eliminating crops with higher water
requirements.
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