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Climate change, driven by human activities such as fossil fuel combustion and
deforestation, poses significant environmental and economic challenges globally
and particularly affects Iran. This article explores the primary causes of climate
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1. Introduction

Climate change is one of the most significant environmental issues facing the world today [1]. This
phenomenon has occurred due to human activities such as burning fossil fuels, deforestation, and
releasing greenhouse gases into the Earth’s atmosphere, leading to major changes in global climate
patterns. Iran, as a country with a dry and semi-arid climate, is particularly affected by these changes.
Rising temperatures, decreased precipitation, increased droughts, and shifts in rainfall patterns are just
a few of Iran’s impacts of climate change [2]. This article will examine the causes and effects of climate

change in Iran, its economic and social consequences, and strategies to address this phenomenon.

2. Main Causes of Climate Change

Climate change primarily occurs due to increased greenhouse gases in the Earth’s atmosphere [2]. These
gases are largely produced by human activities such as burning fossil fuels, deforestation, and agriculture.

Various factors have contributed to the rise in greenhouse gases in Iran [3]:

21. Industry and Energy

Iran, as one of the largest producers of oil and gas in the world, heavily relies on its vast fossil fuel resources
for energy production [4]. This reliance has led to high levels of fossil fuel consumption across various
sectors, including transportation, industry, and residential use [5]. The widespread use of oil, natural gas,
and coal in these sectors has significantly contributed to the country’s carbon dioxide (CO,) emissions,
which are among the highest in the region [6]. As a result, Iran faces growing environmental challenges,
such as air pollution and the long-term impacts of climate change [7]. The country’s dependence on fossil
fuels underscores the urgent need for sustainable energy solutions and efforts to reduce greenhouse

gas emissions to mitigate environmental degradation [8].

2.2. Major Greenhouse Gas Producers

The largest greenhouse gas emitters in the world based on annual CO, and other greenhouse gas
emissions are China, the United States, India, the European Union, Russia, Japan, and other countries
[9]. China is recognized as the largest emitter of greenhouse gases globally [10]. Due to its extensive use
of coal for electricity generation and rapid industrial development, it has the highest CO, emissions. In
recent years, China has made efforts to reduce greenhouse gas emissions through the development of
renewable energy and increased energy efficiency. The United States is the second-largest emitter of
greenhouse gases. Major sources of these emissions in the U.S. include power plants, transportation, and

industry [11]. Despite efforts to reduce emissions, the U.S. still has a significant share in global greenhouse
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gas production. India, as the third-largest emitter, has substantial emissions due to its rapid economic
growth and large population. Major sources of greenhouse gas emissions in India include coal, oil, and
natural gas. The European Union, as a collective unit, is the fourth-largest emitter of greenhouse gases
[9]. However, EU member states are making significant efforts to reduce emissions through green policies
and the development of renewable energy. Russia is another major greenhouse gas emitter, with key
sources including heavy industry and energy. Japan is also among the largest greenhouse gas producers
due to its heavy reliance on fossil fuel imports for energy production. Other countries such as Canada,
Brazil, Indonesia, Mexico, and Australia are also significant greenhouse gas producers. Iran, as one of
the largest oil and gas producers in the world, contributes to greenhouse gas emissions [12]. Unlike air
pollutants, which typically have localized effects in the regions where they are produced and released
into the atmosphere, greenhouse gases have global impacts. This means that their emissions anywhere
in the world can contribute to global temperature increases. Thus, this issue is a global challenge, and all

countries must implement various strategies to reduce their greenhouse gas emissions.

2.3. Agriculture and Deforestation

Changes in land use patterns, including the conversion of forests to agricultural lands and urban areas,
have led to increased greenhouse gas emissions [13]. Deforestation and agriculture play crucial roles in
climate change. Forests, often referred to as the “lungs of the Earth,” are vital for absorbing carbon dioxide
and producing oxygen. When trees are cut down and forested areas are converted to other uses such as
agriculture, residential, or industrial purposes, the amount of carbon dioxide in the atmosphere increases.
This is because the cut trees are no longer able to absorb CO,, and the carbon stored in them is released
[14]. Deforestation results in reduced biodiversity, changes in local climate patterns, and soil erosion—all of
which contribute to exacerbating climate change. Agriculture also has several impacts on climate change
[15]. Methane production is a major agricultural impact, particularly noticeable in livestock farming and rice
paddies [16]. Ruminant animals like cows produce methane during digestion, and rice cultivation increases
methane emissions due to flooded fields [17]. The use of nitrogen fertilizers in agriculture leads to the
release of nitrous oxide, a potent greenhouse gas. Additionally, land use changes such as converting
forests to agricultural land result in habitat destruction and increased atmospheric CO, levels [18]. High
water consumption in agriculture and improper use of water resources can lead to reduced water supplies
and water crises, which affect local and global climate patterns [19]. Unsustainable agricultural practices
can also cause soil erosion and degradation, reducing the land’s ability to absorb and store carbon [20]. To
mitigate the negative impacts of deforestation and agriculture on climate change, several measures can be
taken. Sustainable forest management, preventing illegal logging, reforestation, and protecting existing
forests can help reduce greenhouse gas emissions [21]. Adopting sustainable agricultural practices such

as no-till farming, cover cropping, and crop rotation can help maintain soil health and reduce greenhouse
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gas emissions. Optimizing water use in agriculture through techniques like drip irrigation and smart water
management can alleviate pressure on water resources and prevent water crises. Given the significant
role of deforestation and agriculture in climate change, fundamental changes in resource management
and utilization are needed. Implementing sustainable techniques, improving energy efficiency, and proper
management of natural resources can contribute to reducing greenhouse gas emissions and preserving

the environment.

Transportation: Transportation is a key sector in the global economy with significant impacts on
climate change. These impacts arise from greenhouse gas emissions, energy consumption, and
changes in consumption patterns and transportation infrastructure. Transportation is one of the largest
sources of greenhouse gas emissions worldwide. Motor vehicles such as cars, trucks, buses, and
motorcycles predominantly use fossil fuels like gasoline and diesel, leading to the release of carbon
dioxide (CO,), methane (CH,), and nitrous oxide (N,O). These gases contribute to global warming
and climate change [22]. In countries experiencing rapid industrial and economic growth, the level
of these emissions has significantly increased. Transportation accounts for a large portion of global
energy consumption. As demand for transportation increases, so does the need for fossil fuels, leading
to higher greenhouse gas emissions. Despite efforts to develop electric vehicles and use renewable
energy in transportation, fundamental changes in infrastructure and energy consumption patterns are
still required. In addition to greenhouse gases, transportation also emits other pollutants that negatively
affect air quality [23]. Air pollution and emissions of particulate matter (PM), nitrogen oxides (NOx), and
volatile organic compounds (VOCs) from motor vehicles can lead to health problems such as respiratory,
cardiovascular diseases and even infertility [24]. These pollutants can also exacerbate global warming.
The development of transportation infrastructure such as roads, highways, airports, and ports can also
have significant environmental impacts. Land use changes for building these infrastructures result in
habitat destruction, increased soil erosion, and changes in local climate patterns. Furthermore, urban
development and increased population density in urban areas increase the demand for both public
and private transportation, which, in turn, contributes to higher greenhouse gas emissions. To mitigate
the negative impacts of transportation on climate change, several measures can be implemented: (1)
Investing in public transportation systems such as metros, electric buses, and bike-sharing programs
can reduce reliance on personal vehicles and thus lower greenhouse gas emissions. (2) Increasing the
production and use of electric and hybrid vehicles can help reduce dependence on fossil fuels and
greenhouse gas emissions. (3) Developing new technologies to improve fuel efficiency in cars and
heavy vehicles can help reduce energy consumption and greenhouse gas emissions. (4) Promoting
active transportation methods like walking and cycling can reduce the use of motor vehicles and lower
greenhouse gas emissions. (5) Designing and improving transportation infrastructure to facilitate the
use of clean vehicles and public transportation can contribute to reducing greenhouse gas emissions.

Transportation plays a significant role in climate change and requires fundamental changes in energy
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consumption patterns and infrastructure development. By adopting sustainable policies and strategies,
the negative impacts of transportation on climate change can be mitigated, moving towards sustainable
development. International cooperation and the use of new technologies can also greatly assist in this

process.

3. Effects of Climate Change in Iran

Climate change has had extensive effects on the environment and society of Iran, including rising
temperatures, reduced precipitation, dwindling water resources, droughts, air pollution, and floods.
The increase in average annual temperatures, especially during the hotter seasons, has intensified
the phenomena of heat and drought in Iran. Changes in precipitation patterns have led to decreased
rainfall and longer periods of drought. Reduced precipitation and increased evaporation have resulted
in diminished surface and groundwater resources. Central and southern regions of Iran have been
particularly affected by drought, which has led to decreased agricultural output. Rising temperatures
and reduced rainfall have also contributed to increased dust and air pollution in major cities. Changes
in precipitation patterns have caused sudden floods in certain areas. Climate change has far-reaching
economic and social consequences beyond its environmental impacts. Reduced water resources and
changes in precipitation patterns have led to decreased agricultural production and rising prices, directly
affecting the livelihoods of farmers and food security in Iran. Increased temperatures and air pollution
have contributed to a rise in respiratory, cardiovascular, and other health issues. There has also been
an increase in heat-related illnesses. Water scarcity and drought in rural areas have led to widespread
migration to urban centers, exacerbating urban sprawl and increasing pressure on city infrastructure,
potentially leading to social problems. The decline in agricultural and industrial production due to water
shortages and the effects of climate change can reduce national income and increase unemployment in

Iran.

4. Strategies for Addressing Climate Change

To combat climate change and reduce its harmful effects, Iran needs to adopt effective policies and

strategies across various sectors.

4 1. Optimizing Water Use

One essential approach is optimizing water use, especially in agriculture and industry, by incorporating
modern technologies to reduce water consumption and improve resource efficiency [25]. These efforts

are crucial for addressing Iran’s water crisis and mitigating the effects of climate change. The application

DOI 10.18502/jett.v12i4.17969 Page 23



Journal of Environmental Treatment Techniques Talaie and Rezania

of technologies such as drip irrigation and smart irrigation systems provides significant benefits. Drip
irrigation is an effective method that delivers water directly to the plant roots, reducing evaporation and
minimizing water wastage, thus improving overall water efficiency [26]. These systems can be controlled
manually or automatically using soil moisture sensors to adjust water supply as needed. Smart irrigation
takes this concept further by using data from soil moisture sensors, temperature readings, and humidity
levels. Automated systems can optimize the timing and quantity of irrigation, accurately predicting plant

water needs and preventing over-irrigation [27].

Another innovation is hydroponic and aquaponic farming, which allow for agriculture with much lower
water usage [28]. In hydroponic farming, plants are grown without soil, using nutrient solutions in a
controlled environment. This approach can reduce water usage by up to 90% compared to traditional
methods and offers higher productivity [29]. Similarly, aquaponic farming combines fish farming with plant
cultivation, where fish waste acts as a natural fertilizer for the plants. This system is highly efficient, helping

to reduce water consumption and improve overall resource use.

Additionally, growing drought-resistant crops offers a sustainable solution for regions facing water
scarcity [30]. Using drought-resistant seeds and plants can significantly reduce water needs, especially
in arid and semi-arid areas [31]. Ongoing research in plant breeding and biotechnology is advancing the
production of crops with higher drought tolerance and water efficiency, which is increasingly important

for sustainable agriculture in a changing climate [32].

4.2. Developing Renewable Energy

Investing in renewable energy sources, such as solar and wind power, is another fundamental strategy to
combat climate change [33]. Clean energy sources reduce reliance on fossil fuels and lower greenhouse
gas emissions, which is essential for preserving the environment. Solar and wind energy are nearly
emission-free and therefore do not contribute to air pollution, making them beneficial for mitigating the
effects of climate change [34]. Moreover, renewable energy reduces dependence on finite resources like
oil, coal, and natural gas, which are limited and environmentally damaging to extract and use [35]. This

shift enhances energy security and promotes sustainable energy use.

Beyond environmental benefits, renewable energy development fosters economic growth by creating
new job opportunities in research and development, manufacturing, installation, and maintenance of
related technologies [36]. For example, the growth of solar and wind industries can stimulate job
creation, reduce unemployment, and contribute to a greener economy. Furthermore, renewable energy
production preserves natural resources, as it reduces the need for underground resource extraction,

thereby protecting biodiversity and ecosystems [37].

However, some challenges exist in expanding renewable energy use [38]. High initial installation costs

can be a barrier, but government support through financial incentives, subsidies, and tax breaks can
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encourage investment. Technological advances and economies of scale can also help reduce costs over
time. The intermittency of energy supply from solar and wind sources, due to weather conditions, poses
another challenge. To address this, energy storage technologies like batteries and hydrogen storage
systems are essential for ensuring grid reliability and stability [38]. Building the necessary infrastructure,
including smart grids, electric vehicle charging stations, and energy management systems, is also critical
for efficient renewable energy use. Additionally, raising public awareness and education about clean
energy can increase adoption rates. Public awareness campaigns, educational programs, and specialized

guidance for investors and consumers are effective strategies to promote renewable energy.

4.3. Increasing Vegetation Cover

Expanding forest and pasture areas is crucial for reducing global warming effects and improving air quality
[39]. Forests, often called the “lungs of the Earth,” absorb carbon dioxide and release oxygen [40]. By
increasing the coverage of forests and pastures, carbon dioxide concentrations in the atmosphere can be
reduced, which helps to moderate Earth’s temperature [41]. Establishing green belts around urban areas
improves air quality by absorbing pollutants, lowering temperatures, and providing shade, which creates

a healthier environment for city residents.

Implementing these initiatives involves restoring degraded forests through reforestation programs and
protecting existing forests to rejuvenate ecosystems and conserve biodiversity. Designing green belts
around cities and industrial zones also helps reduce air pollutants and enhances urban air quality. To
achieve success in these programs, financial support and community involvement are essential. Sufficient
funding and active engagement from local communities in tree planting and green space development

can ensure effective implementation and long-term sustainability.

4.4, Education and Awareness

Raising public awareness about water and energy conservation and educating people on climate change
impacts can positively shape community behavior [42]. Schools and media play key roles in spreading
knowledge on these issues. Educating future generations on climate change, the importance of resource
conservation, and methods to minimize environmental damage is essential for fostering sustainable
attitudes [43]. Activities such as workshops, media campaigns, and awareness programs can build public
knowledge, promote sustainable consumption patterns, and encourage eco-friendly lifestyles. These
efforts contribute to preserving natural resources and addressing climate challenges. Additionally, they

create an informed and responsible community that understands the importance of sustainable practices.
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4.5. Infrastructure Development

Strengthening infrastructure for water and wastewater management, as well as establishing flood
and drought warning systems, can significantly reduce climate change impacts [44]. Upgrading water
distribution networks, developing wastewater treatment facilities, and improving water storage and
management practices enhance water efficiency and address critical water shortages [45, 46]. Advanced
flood and drought warning systems enable better planning and quicker emergency responses, reducing
the damage caused by these natural events. Furthermore, improving disaster management capabilities,
such as training emergency personnel, enhancing coordination between agencies, and developing
preparedness plans, can improve responses to climate-related emergencies. These measures reduce

community vulnerability and enhance resilience to climate change challenges.

4.6. International Cooperation

Participating in international agreements, such as the Paris Agreement, and collaborating with global
organizations is vital in reducing greenhouse gas emissions [47]. These efforts enable countries to
work together toward shared goals in combating climate change, fostering an environment of collective
responsibility and action. International cooperation allows for resource sharing, knowledge exchange,
and coordinated policy development, which can help accelerate progress in addressing climate change
on a global scale.

By adopting these policies and strategies, Iran can move toward sustainable development and mitigate
the adverse effects of climate change. Through a combination of domestic efforts and international
cooperation, supported by advancements in technology, Iran can build a more resilient and sustainable

future.

5. Conclusion

Climate change, as one of Iran’s most significant environmental and economic challenges, requires
special attention and serious actions. By adopting appropriate policies and strategies, it is possible to
mitigate the negative effects of this phenomenon and move toward sustainable development. International
cooperation and leveraging global experiences can also significantly aid in this process. By utilizing
available resources and advancing new technologies, Iran can play a crucial role in combating climate

change and improving the quality of life for its people while preserving natural resources.
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