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Figure 1: The geographical location of Yazd Ardakan plain
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Figure 3: The water resources model of Yazd Ardakan plain
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Figure 4: The results of simulation of various projects including industrial development projects
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Abstract

The importance of industry and its role in a country’s economic growth has been considered as one of
the most important economic issues by researchers. In the meantime, the development of industry in
Yazd Ostan and the over-establishment of industries in the Yazd-Ardakan plain have caused damage
to water resources and increased pollution in this region. This study aims to investigate the resilience
of water resources in the Yazd Ardakan plain in terms of industry establishment. In this research,
industrial development has been analyzed, at different levels, using dynamic modeling in Vensim
Software in the form of system dynamics analysis. The proposed model described industrial
development, and using the simulation process, its behavior has been predicted in the next years. The
model simulation results showed that the lack of development of large and water-intensive industrial
projects in the region would cause the lowest amount of water resources loss in the Yazd-Ardakan
Plain. They were determined as effective solutions to improve the resilience of water resources in the
Yazd Ardakan plain.

Keywords: Resilience, Water Resources, Industrial Development, System Dynamic, Simulation Introduction

The ever-increasing growth of industry and technology in human life has caused various pollutions in
the environment and disturbed its balance and proportion. In Iran, the issue of environmental resilience
and its relationship with the development of industry and technology has not been rationally
addressed, while the necessity of growth and technology as well as the existence of sustainable
development can be seen as relying on the preservation of basic resources such as the environment.
Currently, industrial development programs are one of the main priorities of every country, especially
developing societies, which, although it plays an essential role in the growth and development of the
country's political and economic infrastructure, but also has significant effects on the environment.
The continuation of this trend will cause the inability of the natural environment to meet the needs of
the communities due to the non-compliance of the consumption needs of the communities with the
ecological power and biological capacity of the regions, and as a result, many crises will occur.
Therefore, in order to deal with these crises, there is a need for a new way of thinking on how to deal
with human interactions, the environment and the management of ecosystems such as urban and
industrial areas. The main goal of this research is to investigate the environmental resilience of Yazd
Ardakan plain water resources in terms of the establishment and development of the industry using the
system dynamics approach to identify the variables affecting the research and also to identify the
cause-and-effect relationships between these variables.
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Methodology

The purpose of this study is to investigate the environmental resilience of Yazd-Ardakan plain in
terms of industry establishment. The method used in this research is descriptive and analytical. In this
regard, the system dynamics approach is used for sustainable development.as a management tool to
simulate and recognize complex systems and their changes and help formulate policy and develop
management strategies. Vensim software was used for doing the research and making the
mathematical models and computer simulations.

Results

In order to simulate and implement the model to investigate the effect of applying policy options in the
studied years in the study area of Yazd-Ardakan plain, first the model was implemented for the years
1393 to 1430 without applying the development policy and the vulnerability assessment was
calculated according to the values obtained from the model output. In the following, the resilience of
the region was investigated by applying the industry development policy. Among the three scenarios
examined in this section, in all three scenarios (scenarios of the current harvesting situation, scenarios
1 and 2), the water balance is negative, however, the first scenario means the lack of development of
large and water-intensive industrial projects in the region, causing the lowest level of water resources
loss in the plain. Yazd returns to Ardakan. Meanwhile, the development of water-intensive industries
in the region, such as iron and steel industries, in addition to leading to a further decline in the water
resources of the Yazd-Ardakan Plain, causes the pollution of the aquifer due to the entry of polluted
effluents. Therefore, the most suitable scenario in order to increase the resilience of water resources in
the region is the first scenario.

Discussion

According to the concepts of sustainable development, if we want to have a successful industry that
remains stable in the long term, we must consider the bottlenecks created by the environment. On the
other hand, these bottlenecks in any watershed are affected by the existing ecosystems and the type of
activity in that ecosystem. Therefore, it is possible to determine the degree of vulnerability of
ecosystems by using vulnerability measurement models, and by identifying and determining it, the
scope of development of human activities can be directed towards ecosystems that are less vulnerable
than other ecosystems in the region, so that development can be tailored to the resilience of the
environment.

Conclusion

Based on the results of the simulation model of this research and the study of the impact of the
implementation of industry development plans on the resilience of water resources in the Yazd
Ardakan plain, it was shown that the development and overloading of polluting and water-hungry
industries is one of the main factors in creating pollution and reducing the resilience of water resources
in this plain. Therefore, obliging the industries based in the region to use the water recycling system,
not drilling unauthorized wells, using non-conventional water sources, and providing facilities and
encouraging the expansion of low-water and high-tech industries instead of polluting and high-water
industries, as well as issuing licenses and encouraging the expansion of clean industries. Instead of the
industries that use fossil fuel, it is one of the programs that are proposed in order to improve the
resilience of the Yazd Ardakan Plain.
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