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article online : farmers in the basin. Therefore, providing a purposeful cropping
. pattern to increase the welfare of farmers according to the
] [m] : hydrological parameters of the basin can play an effective role in

¢ improving the hydrological and economic situation of the basin.
: Materials and Methods: In this study, the hydrological simulation
[=] : model (WEAP model) is combined with the economic optimization
: model with the aim of maximizing the farmers' gross margins. Also,
: MABIA module was used to estimate the net water requarment and
DOI: yield of the crops under study.
10.30495/JAE.2021.23268.2094 : Findings: The results showed that by applying the optimal
: economic cultivation model compared to the current situation, the
: gross margin for Najafabad, Mahyar Shomali, Lenjanat, Kuhpayeh-

Keywords: Segzi, Isfahan-Borkhar and Ben-Saman regions are 14, 5, 15, 18,, 15
Hydrological simulation, gross : and 20 million rials per hectare will increase, respectively. Also,
margin, cropping pattern, new : using the new irrigation technologies in the optimal model
technologies. : compared to the current model, the hydrological parameters of the

: basin, including the amount of unmet water demand will be reduced

: about 14% and the reliability of water demand will be improved

¢ about 2%.

¢ Conclusion: The results of this study show that by using an optimal

: cultivation model, the conflict between the two economic and

* hydrological objectives can be resolved and it is possible to improve
the economic and hydrological conditions of the basin.
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Extended Abstract

Introduction

Since in Iran, the agricultural sector has the
highest consumption of water resources,
attention to water management in this
sector is very important. Planning and
management of water resources and its
allocation in a basin is one of the important
discussions of water resources management
in the agricultural sector (47). The
hydrological tools used in the allocation
models, the physical distribution of water
and the economic instruments show the net
economic value of the water distribution
(46). It is very important. Economic-
hydrological models should be able to
express well the physical behaviors of
hydrological systems with a realistic view of
the ratio of surface and groundwater
resources, including interactions and spatial
and short-term changes in resource
availability at different times (11).

In this study, the WEAP tool is used to
hydrological simulation and then combined
with the net profit maximization economic
model. Also, the effect of optimal cropping
pattern on the hydrological and economic
situation of the basin has been investigated.
However, in all review studies, such an
analysis does not exist and in most studies,
due to the connection of hydrological
components of surface and groundwater
resources, the optimal cropping pattern of
extraction and management policies and
adaptive strategies have been evaluated.
Materials and Methods

Hydrological = simulation  should be
performed in related software. In this study,
water evaluation and planning system
(WEAP) and its integration with MABIA
tools have been used. In addition, the MABIA
tool has been used to estimate the yield and
water requirements of crops and the amount
of water available in various sub-basins. In
the present study, the water resources
management system of Zayandehrood basin

is modeled based on a hydrological-
economic model. In this model, the amount
of water available in different sub-basins,
the amount of yield and water requirements
of the simulated crops using the WEAP
model for the horizon 2040 are the inputs of
the economic model. This model has a
number of hydrological, land and
institutional constraints and the objective
function is to maximize the total farmers'
gross margin. The purpose of the model in
the economic sector is to maximize the
economic benefits of water consumption in
the agricultural sector (agr) subject to
hydrological and land restrictions of the
basin.

Findings

A tool called PEST was used to evaluate the
validation of the simulation in WEAP
software. This tool uses observational data
of water flow volume in hydrometric
stations to evaluate the simulation accuracy
and calibration process. In the present study,
a comparison of the simulated output water
volume from the Ben-Saman sub-basin with
the observational data of the incoming water
flow volume to Pol-e-Zaman Khan
hydrometric station in 2012 and 2011 (the
year of available observational hydrological
data) shows that the calibration the model is
performed with high accuracy because the
simulated output current trend from the
upstream lands of the hydrometric station
almost coincides with the actual observation
of the current incoming water flow volume
to the Pol-e-Zaman Khan hydrometric
station.

In this study, evaluating the effects of water
conservation policies on farmers' livelihoods
in Zayandehrood basin indicates a reduction
in water consumption in the whole basin, but
under climate change conditions the
situation will worsen in the future. The
results of the study showed that climate
change will reduce crop yields and available
water areas and increase crop water
requirements. On the other hand, applying
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the policy of changing irrigation technology
to modern technologies in combination with
the policy of limiting the use of groundwater
resources to balance groundwater aquifers
can moderate the effects of climate change
on the farmers’ gross margin and improve
their livelihood. High-yield crops with high
water consumption have replaced low-yield
crops with low water consumption (such as
potatoes from 6 to 30 percent, vegetables
from 5 to 30 percent and grapes from 4 to 9
percent (in Najafabad), sugar beet 4 to 26
percent (In Mahyar Shomali), rice from 15 to
29% (Lenjanat), rice from 2 to 30 percent
(Kuhpayeh-Segzi), sugar beet from 4 to 30%
(Isfahan-Borkhar)).

Discussion

Different results for different units in the
basin under study show the dynamic and
multilevel nature of water resources
management, which has been proven in
other studies (45, 44, 43). Also, contrary to
the belief of some researchers, the adoption
of some policies, including the adoption of
optimal economic cropping pattern in some
units, can increase the farmer’s gross margin

and improve the hydrological performance
of the basin, which has been proven in other
studies (47, 46,17, 12).

Conclusion

The findings of this study showed that the
application of optimal economic cultivation
model at the basin level that will increase the
farmers' gross margin and improve their
livelihood. It is thought that such a pattern
leads to an increase in water consumption,
which the results of the study do not prove
such a hypothesis, because in the model of
economical optimal cultivation, the share of
the use of modern irrigation systems in the
production process has increased. Also, the
results of hydrological parameters of unmet
water demand and the percentage of water
demand capability showed that by using the
optimal model in addition to improving
livelihood, a slight improvement in
hydrological performance can be expected.
Paying attention to new irrigation
technologies and encouraging farmers
towards optimal cropping patterns in order
to increase the benefit can improve the
walfare of farmers in the basin.
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