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oxides (NOx), and suspended particulate matter (SPM), and assesses emission reduction
strategies. Air pollution data in Iran from 1996 to 2017 were collected, which included
various pollutants and greenhouse gas emissions. The data distribution was examined
using a test, and it was found that methane (CH4) production rates were not normally
distributed in certain sectors. To compare greenhouse gas production across sectors,
SPSS was utilized. CO2 emissions rose significantly from 1996 to 2017, increasing from
72,261,611 tons to 139,254,025 tons, mainly due to increased fossil fuel use for heating
and cooking. While NOx and SPM emissions also increased, their rises were less
pronounced. Technological advances, such as catalytic converters, helped reduce these
pollutants. CH4 emissions dropped sharply after 2007 due to focused efforts. Stricter
emission standards and promotion of renewable energy are needed, along with ongoing
research and monitoring. The analysis shows that air pollution is complex and linked to
different sectors and economic activities. While progress has been made in reducing
some pollutants, CO2 still needs urgent action. The study supports using renewable
energy, stricter emission standards, and specific policies for agricultural emissions.
Continuous monitoring and research are vital for assessing these strategies and
achieving climate goals. The findings highlight the need for thorough emission reduction
efforts to protect the environment and public health.

Introduction

umerous environmental
contaminants harm human health,

leading to deaths and diseases. There

is limited information about pollution

in developing countries, highlighting

the need for more research. Developed countries

typically respond to pollution only after health
issues arise. Understanding the link between
toxins and health is crucial, as measuring
exposure can be complex. Pollution occurs when
harmful substances contaminate air, water, and
soil, impacting health through various exposure
methods. Industrialization contributes to the
release of harmful pollutants, increasing the risk
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of disease [1-3]. Ozone (03) is a pollutant formed
when sunlight reacts with NOy and volatile
organic compounds (VOCs), especially in warm
weather. It contributes to photochemical smog
in urban areas with high sunlight and vehicle
emissions. O3 can harm health by irritating the
respiratory system, causing issues such as
bronchoconstriction and reduced lung function,
especially in vulnerable groups. To mitigate
ozone's harmful effects, controlling NOy and VOC
emissions is crucial, and issuing public health
warnings during high O3 levels is recommended
[4]. Sulfur oxides, or SOy, consist of sulfur dioxide
(SOz) and sulfur trioxide (SO3), mainly
originating from human activities like burning
fossil fuels such as coal, oil, and natural gas.
These gases are harmful to health, leading to
acid rain and respiratory problems. Acid rain
results from SO; in the atmosphere forming
sulfuric acid, which can damage soil, plants, and
aquatic life. Inhaling SO, can irritate the
respiratory system, causing coughing and
breathing difficulties. Technologies and cleaner
fuels play a significant role in reducing SOx
emissions, emphasizing the importance of
limiting exposure and environmental impact [5].

Carbon monoxide (CO) is a dangerous gas that
can harm health, produced when fossil fuels are
burned. CO is colorless and odorless, making it
difficult to detect, thereby earning the nickname
"silent killer." It reduces the blood's ability to
carry oxygen, leading to hypoxia. Symptoms
range from headaches to unconsciousness, with
high-risk groups including individuals with
heart issues, children, and older adults. To
prevent exposure, it is crucial to check devices,
install CO detectors, and be vigilant for
symptoms. If symptoms occur, seek fresh air and
immediate medical assistance [6].

NOyx gases, including nitric oxide (NO) and
nitrogen dioxide (NO:), are harmful air
pollutants primarily generated by high-
temperature combustion in vehicles and power
plants. These gases pose health risks such as
respiratory problems and contribute to issues
like photochemical smog, acid rain,
eutrophication, and global warming. Various
processes lead to the formation of NO,, including
nitrogen reacting with oxygen under high
temperatures. To control NOx emissions,
methods like catalytic converters, Low-NOy
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burners, and government emissions standards
can be utilized. Promoting cleaner energy
sources and efficient traffic management helps
reduce emissions from transportation. By
implementing these strategies and embracing
new technologies, the adverse effects of NOx on
health and the environment can be minimized
[4,7].

The discovery of NO in the lungs has
revolutionized our understanding of lung
diseases and treatments. NO, produced by
specific enzymes, helps widen blood vessels and
relax airway muscles. It benefits conditions like
pulmonary hypertension and can reduce
inflammation. However, excessive NO can be
detrimental to tissues and is linked to cancer,
necessitating further research. Inhaled NO may
assist in conditions like adult respiratory
distress syndrome (ARDS) and asthma [7].

Particulate matter (PM) and polycyclic
aromatic hydrocarbons (PAHs) pose health risks
by entering the respiratory system and
potentially causing cancer. PM, especially PM2.5,
can lead to respiratory problems and increase
the risk of heart diseases by inducing
inflammation. High exposure to PM is associated
with premature death, cognitive decline, and
neurodegenerative diseases. PAHs, present in
burnt organic materials, may cause mutations
and impact lung health. Implementing policies,
taking personal actions, and educating the public
are crucial in reducing exposure and lowering
health risks. Continued research aims to
enhance our understanding of these pollutants
[8].

PAHs are pollutants originating from burning
organic materials like coal, oil, and wood,
stemming from both human activities and
natural sources such as wildfires. These toxic
substances can cause mutations and cancer.
Bioremediation utilizing bacteria and fungi can
be beneficial. This review explores their
environmental impact, sources, persistence, and
health risks. PAHs can disrupt cell processes and
weaken immunity. They enter the environment
and can be broken down by microorganismes,
light, or chemicals. Understanding PAHs is
crucial in mitigating their health and
environmental risks [9].

Asbestos fibers can lead to lung diseases
depending on their type, size, and lung function.
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Larger fibers tend to stay in larger airways,
while smaller fibers can reach deeper areas.
Some fibers, like crocidolite, can cause
significant damage and lead to diseases such as
asbestosis and lung cancer. They can stimulate
cell growth in the pleura, potentially resulting in
mesothelioma [10].

In the present study, we examined the emission
of air pollutants based on statistics published by
the Statistical Center of Iran on the energy
balance sheet from 1997 to 2017, and we
showed its changes.

Materials and Methods
Literature review

Initially, we conducted a review of keywords
related to pollutants, including air pollutants
such as NOy, SOz, COz, SOs, CO, CHs4, and SPM,
using online databases such as Google Scholar
and Scopus. We reviewed scientific literature
and databases regarding air pollution.

Data collection

Initially, we gathered data on air pollution
statistics, specifically focusing on pollutant and
greenhouse gas emissions from various sectors
in Iran. This data included emissions in tons of
pollutants such as NOy, SOz, CO2, SO3, CO, CH,,
SPM, and N;O from the domestic, commercial,
public, and agricultural sectors between 1996
and 2017. The information was sourced from the
database of the Statistical Center of Iran.

Data distribution analysis

A one-sample Kolmogorov-Smirnov Test was
used to analyze the normal distribution of the
data. In this study focusing on pollutant and
greenhouse gas emissions from the domestic
and commercial sectors, it was found that the
CHs gas production rate variables were not
normally distributed in these sectors. However,
the other variables showed a normal
distribution.

Similarly, in the agricultural sector analysis of
pollutant and greenhouse gas emissions, it was
observed that the CHs gas production rate
variable did not follow a normal distribution,
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while the other variables exhibited normal
distribution patterns [11].

Descriptive and analytical statistics study

The descriptive study and comparison of
greenhouse gas production in the domestic,
commercial, and agricultural sectors from 1996
to 2017 was conducted using SPSS v27 software.
The correlation between the productions of
various greenhouse gases was investigated
using the Pearson Correlation statistical test and
Spearman's correlation test. The difference in
the pollutants’ concentrations between the
domestic and commercial sectors, compared to
the agricultural group, was investigated using
the Independent Samples test and Mann-
Whitney U test [11].

Results and Discussion

The amount of pollutants and greenhouse gas
emissions from the domestic, commercial, and
public sectors is significant

Our descriptive results show the amount of
pollutant and greenhouse gas emissions from
the domestic, commercial, and public sectors, as
well as agriculture, measured in tons. The gas
most produced was CO, which increased from
72,261,611 tons in 1996 to 139,254,025 tons in
2017 in the domestic, commercial, and public
sectors, corresponding to population growth
and national development. In the domestic and
commercial sectors, the production of NOy and
SPM gases grew less than CO; during the period
from 1996 to 2017 (Table 1 and Figures 1 and
2).

NOx and SPM gases increased less than CO;
emissions from 1996 to 2017 in the domestic
and commercial sectors. We must look into the
emission trends and the factors that influence
the production of these gases. NOy are formed
when fossil fuels burn at high temperatures in
power plants, vehicles, and industrial processes
[12,13]. They significantly contribute to smog
and acid rain and can harm both the
environment and human health. SPM consists of
small solid or liquid particles in the air from
various  sources, including combustion,
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construction, and dust storms, which can cause
respiratory problems and health issues [14].

CO; is a greenhouse gas released from human
activities like burning fossil fuels for energy,
deforestation, and industrial activities. It is the
main cause of global climate change as it traps
heat in the atmosphere [15].

Energy consumption patterns indicate that the
domestic sector mainly uses fossil fuels for
heating, cooking, and power generation,
contributing to CO, emissions. However,
improvements in energy efficiency and cleaner
fuel use can help reduce CO; emissions. The
commercial sector also accounts for significant
energy use, particularly for heating, lighting, and
power, which are major CO; sources [15].
Technological advancements in the last few
decades have led to developments in emission
reduction technologies for both CO; and
pollutants like NOx and SPM. For instance,
catalytic converters and low-NOx burners have
been introduced to lower NOx emissions, along
with filters and other devices to reduce SPM
emissions [14-16]. Regulatory measures from
governments, such as the U. S. clean air act and
the European Union's Emission Trading System,
aim to limit pollutant emissions. These
regulations mainly target pollutants with
immediate health and environmental impacts,
such as NOy and SPM, leading to a slower growth
rate for these gases compared to CO; [16]. The
economic growth often results in increased
energy consumption and emissions, particularly
in rapidly industrializing nations. However,
service-oriented economies and increased
digitalization may lead to a separation of CO;
emissions from economic growth [17]. The
energy mix is shifting towards renewable
sources like wind and solar, which produce
minimal emissions, but this shift can also make
some reliance on fossil fuels necessary during
peak demand times [17]. Previous studies
suggest that a multi-faceted approach, including
both traffic management and technological
improvements in the transport sector, has
contributed to the observed reductions.
However, the occasional increases in pollutant
levels highlight the need for vigilant monitoring
and adaptive policy measures to ensure
sustained improvements in air quality. Further
research into the specific causes of the pollutant
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level increases observed between 2004 and
2006, and also from 2009 could provide further
insights into the effectiveness of current
regulations and guide future policy development
[18]. In the domestic and commercial sectors,
there has been a significant decrease in the
production of pollutant gases SO, SO3, CO, CHa,
and N20 compared to 1996. This reflects efforts
to control air pollutants from 1996 to 2017. For
instance, SO, production decreased from
202,557 tons in 1996 to 26,289 tons, while SO3
dropped from 2,589 tons in 1996 to 255 tons in
2017.Between 1996 and 2017, Iran significantly
reduced emissions of harmful gases like SO, SO3,
CO, and N;0. This improvement is due to various
efforts, including regulatory, technological, and
economic actions aimed at controlling air
pollution. Although air quality has improved,
ongoing monitoring of other pollutants and
greenhouse gases is still necessary. Key points
include a notable decrease in emissions of SO,
S0z, CO, and N:O, driven by cleaner energy,
emission control technologies, regulatory
standards, industrial efficiency, and economic
changes. Specific strategies to reduce CO include
stricter vehicle standards and enhanced
industrial processes, while for N20; the focus is
on agricultural reforms and industrial upgrades
[19]. Understanding the effectiveness of these
emission reductions requires consideration of
baseline emissions and the impact of other
pollutants. Continuous monitoring is essential
for verifying emission levels and assessing long-
term health and environmental effects. Overall,
the reductions achieved in Iran highlight the
importance of sustained effort and broader
attention on air quality improvement [20].

The number of pollutants and greenhouse gas
emissions from the agriculture sector s
significant

In the agricultural sector, CO; gas production
increased from 11,646,976 tons in 1996 to
12,978,687 tons in 2017, which is not a
significant increase. However, NO,, SO2, CHy4, SO3,
CO, SPM, and N;O decreased in 2017 compared
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to 1996. This indicates better control of
pollutants in the agricultural sector compared to
the domestic and commercial sectors (Table 1).

CO; emissions increased by 1,331,711 tons, or
roughly 11.4%, during this period, attributed to
global population growth and increased food
demand. The intensification of agricultural
practices to meet this demand may have led to
the rise in CO: emissions despite control
measures. Changes in land use, like
deforestation for agriculture, could have
reduced carbon capture capacity, contributing
to higher CO; levels. On a positive note,
pollutants like NOx, SO2, CHs4, CO, SPM, and N20
decreased. These reductions are likely due to
technological advancements improving energy
efficiency, adoption of sustainable agricultural
methods like precision farming and better
manure management, stricter environmental
regulations promoting cleaner practices, and
increased utilization of renewable energy
sources [21,22].

The decline in certain pollutants could improve
air quality, potentially reducing the risk of
respiratory diseases and acid rain. However, the
continuous increase in CO; emissions highlights
the importance of ongoing efforts to address
climate change in agriculture. The complex
interactions between different greenhouse
gases, each with varying atmospheric lifetimes,
must be considered in a comprehensive
evaluation of the sector's environmental impact
[22,23].

This analysis emphasizes the need for specific
policies to address environmental issues in
agriculture. Incentives for climate-smart
farming practices, investments in low-emission
technologies, and promotion of soil health and
carbon capture can help mitigate agricultural
emissions. Encouraging reduced food waste and
promoting more plant-based diets may also
alleviate the environmental impact by reducing
demand for resource-intensive livestock
production [21-23].

The evaluation should adhere to the

environmental science principles, focusing on
atmospheric chemistry, nutrient cycles, and
climate science. Understanding the sources and
sinks of these gases, their atmospheric
interactions, and how different farming
practices affect emissions is essential for making
informed decisions. For example, utilizing
biochar can reduce CHs and N0 emissions,
while integrating crop and livestock systems
may enhance nutrient management and
decrease overall emissions [24].

It is crucial to acknowledge the limitations of
the data and uncertainties in emissions
estimates. Changes in measurement methods,
data gaps, and variations in farming practices
can impact the accuracy of the analysis. Some
emissions may be underreported due to the
complexity of agriculture [21-24].

Data distribution

The results of the one-sample Kolmogorov-
Smirnov Test indicated that only the CH4 gas
production variable across the domestic,
commercial, public, and agricultural sectors did
not have a normal distribution, while other air
pollutants did. The K-S Test is a statistical tool
that checks if a sample comes from a specific
distribution, such as the normal distribution.
The findings suggest that CH4 gas production in
these sectors does not follow a normal pattern
and that production sharply decreased in a
controlled manner after 2007 (Table 2).

The claim that CHs gas production sharply
decreased in a controlled manner after 2007
requires detailed analysis for a proper
understanding. CHs is a strong greenhouse gas
with a much higher global warming potential
than CO; over a century. It is mainly released
through human activities such as fossil fuel
extraction, agriculture, landfills, and wastewater
treatment, as well as natural events like
wetlands and wildfires [25].

Table 1: Pollutants and greenhouse gas emissions from the domestic, commercial, public sectors, and
agriculture sector
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Figure 2: The pollutants and greenhouse gas emissions from the agriculture sector, with years presented in
the Persian calendar format [1,2].

Fossil fuel extraction and use contribute  stricter regulations can reduce CH4 leaks. After

substantially to CHs emissions, as it is a 2007, some regions made efforts to capture and
byproduct of oil and natural gas production. lower CHsemissions from oil and gas operations,
While increased drilling can lead to more leading to decreased emissions in places like the
emissions, advancements in technology and  U.S.[26].



https://www.jeires.com/article_213195.html

2024, Volume 5, Issue 3

Table 2: One-sample Kolmogorov-Smirnov test

Journal of Engineering in Industrial Research

G 9
punoq.emo1  €£8¢€0 7590 9520 L120 870 0 6£€0  9¥90 | S 2
O
5.9
[eAaaajul mu @
22UBPYUO) %66 Punoq.raddn  80Y0 LLYO 6,20 8€T0 Y0€0 0 ¥9E0  1L90 |& B
o  °prer7) S €3
£ "8IS o[1ed SUON 31S 96£°0 7990 892°0 8220 2620 0 ¢s€0 8590 ETR
|5}
E 1Eg
= £ 35
E o(pore-7) 397
< 315 dudsy »00Z°0 »00Z°0 »00Z°0 »00Z°0 »00Z'0 0 p0020 0020 |3 S 3
UONEIAID 'PIS  OTY'LELL B6SE068 VYEVOST  66ESETL  YEQOI8Y 9LT08IZ 9€9°06Z€ EIV6LI |8 g5 £
qeSIolomered S 3 m
[eutioN ues |y Z8TV609 98'00S€9 00L9ZLIT  ¥IEIL6E  T¥6EILT LLT8BIZ 9806¥97 169507 5 8 2
e
N (44 (44 (44 (44 (44 (44 (44 11 aas
SE &
punoqemor  £/L£0 2590 €S20 ¥12°0 9L2°0 0 9z€0  S€90 |E L g
[eAIaUI TS 3
20UBPYUO) %66 Punoq.raddn  66£0 9L9°0 SLZ0 SET0 662°0 0 S€°0 990 8§32
< E S
5O
5 s(pener-) S3e
£ "31S o182 SUON 31S 98€°0 7990 ¥97°0 SZZ°0 882°0 0 BEE0  L¥90 | 8 m
E  s(perrea £Zs
m -2) ‘815 "dwidsy p00Z°0 »00Z°0 »00Z°0 »00Z°0 p00Z°0 0 0020 007 |3 mw,
S S
- . Q
Z T S
£ UONeIAdP 'PIS 9T LELL 86SE068 PHEVOET  66ESETL  YEY0I8Y 9LTO8IZ 9€9°06Z€ E€I¥6LI E D3
Q
2 5SS
qeSIolomered =TT
[euLioN ues|y 28T¥609 9800SE9 00L9ZLIL  #9E9L6E  TH6EILT  LLTBBIZ 9806+9T 169507 | T 55
S E
T .
N 44 44 44 (44 44 (44 (44 1T Bag
S
sa|qeLre) “ON ¢S 200 £0S (00 HD WdS ON |E=3


https://www.jeires.com/article_213195.html

2024, Volume 5, Issue 3

Agriculture is another major source of CHa,
particularly from livestock and rice cultivation.
Improved farming practices could help reduce
these emissions, but global trends towards
higher meat consumption and rice production
may negate these improvements [27]. Better
waste management strategies, including better
capture of landfill gas for energy, can lead to
lower CHs emissions too. Many regions may
have introduced tougher regulations or new
technologies after 2007 to lower emissions from
waste management [28]. Climate policies and
regulations have been developed globally,
especially following the Paris Agreement,
prompting nations to implement measures to
cut CH4 emissions. Economic conditions, like the
2008 financial crisis, can temporarily reduce
industrial activities, thus potentially lowering
emissions [28]. The natural gas boom in the U. S.
post-2007 leads to the increased natural gas
usage. Though this could raise CH4 emissions,
the overall move from coal to natural gas has
lowered greenhouse gas emissions due to the
cleaner burning of natural gas [29]. The
information emphasizes the urgent need to
reduce human-caused CH4 emissions to combat
climate change. CH, is a potent greenhouse gas,
contributing significantly to global warming
since the pre-industrial era. Emissions have
risen rapidly since 2006, making it difficult to
achieve the Paris Agreement goals. Immediate
action is crucial, as CHs is expected to continue
increasing through the 2020s. Reducing CH4 can
quickly decrease warming, and effective land
management and fossil fuel transition are
essential strategies. Urgent and significant
reductions in CHs are needed, with strong
policies to support cost-effective measures that
also improve air quality. Global efforts must
focus on monitoring and reducing emissions
from agriculture, oil and gas, and waste
management [25].

Mean comparison of pollutant production rates

A statistical comparison of air pollutant
production rates between the domestic and
commercial sectors and the agricultural sector
was conducted using the Independent-Samples
Mann-Whitney U test for data with a non-normal
distribution and the Independent-Samples test

Journal of Engineering in Industrial Research

for data with a normal distribution. The results
showed no significant difference for any of the
studied indicators.

Correlation among the variables studied in the
domestic, commercial, public, and agricultural
sectors

In both areas of study, including the production
of air pollutants in the domestic, commercial,
public, and agricultural sectors, the correlation
statistics were nearly identical. The year index
showed a positive correlation with CO; pollutant
gas production, indicating that more CO; gas was
produced in the final years of the study
compared to the initial years, in line with
population growth during that time. In contrast,
the year index had a negative correlation with
the production of other pollutant gases in our
study, as determined by the Pearson Correlation
test for indicators with a normal distribution
and the Spearman's correlation test for
indicators with a non-normal distribution.

This suggests a decrease in pollutant gas
production over time, indicating progress
towards cleaner air. The CO; gas production
index demonstrated a significant inverse
correlation with the CH4 gas production index (r
=-0.518,p =0.018).

The pollutant production indices of NOy, SO,
CO,, SOz, CO, SPM, and N,O showed positive
correlations with each other, although in some
cases, these correlations were not significant
(Tables 3 and 4).

The analysis indicates that the production of air
pollutants in the domestic, commercial, public,
and agricultural sectors exhibit similar
correlations over time, with the year index
playing a crucial role in these correlations. The
positive correlation between the year index and
production reflects the increase in CO;
emissions alongside population growth,
consistent with rising energy consumption and
industrial activity [15-17].

In contrast, the negative correlation of the year
index with the production of other pollutant
gases suggests that emission reduction efforts
have had a tangible impact over time. This
encouraging trend may be attributed to various
factors, including stricter environmental
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regulations, technological advancements, and
the adoption of cleaner energy sources [18].

Table 3: Pearson correlation that was calculated between air pollutant indices and other variables that
exhibited a normal distribution as per the one-sample Kolmogorov-Smirnov test

Year Nz20 SPM Cco SOs3 CO2 SO
NOx Pearson correlation -.489* 1.000**  0.998** 0.837** 0.834** 0.228 0.966**
Sig. (2-tailed) 0.021 0.000 0.000 0.000 0.000 0.308 0.000
N 22 11 22 22 22 22 22
SO2 Pearson correlation - 574** 1.000**  0.947** 0.796** 0.948** (0.198
Sig. (2-tailed) 0.005 0.000 0.000 0.000 0.000 0.377
N 22 11 22 22 22 22
CO2 Pearson correlation 0.582** 0.632* 0.238 0.018 0.151
Sig. (2-tailed) 0.005 0.037 0.287 0.936 0.504
N 22 11 22 22 22
SO3 Pearson correlation -0.610**  0.997**  0.797** 0.681**
Sig. (2-tailed) 0.003 0.000 0.000 0.000
N 22 11 22 22
CcO Pearson correlation -0.529* 0.860**  0.832**
Sig. (2-tailed) 0.011 0.001 0.000
N 22 11 22
SPM Pearson correlation -0.459* 1.000**
Sig. (2-tailed) 0.032 0.000
N 22 11
N20 Pearson correlation -0.926**
Sig. (2-tailed) 0.000
N 11

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed..

Table 4: Spearman's correlation between the CH4 index and the studied other variables

Spearman'’s correlation  NOx SO: CO: SOs co SPM N20 Year
CHa4 Correlation Coefficient 0.521* 0.580** -0.501* 0.606** 0.688** 0.495* 0.982*¢ -0.914**
Sig. (2-tailed) 0.013 0.005 0.018 0.003 0.000 0.019 0.000 0.000
N 22 22 22 22 22 22 11 22

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

The correlation analysis between the year
index and pollutant production rates suggests a
positive trend for CO», which aligns with the
general understanding of increased emissions
due to growing energy consumption and
industrial activities. In contrast, the negative
correlations for other gases such as N0, SO, CO,
and SPM imply that emission reduction efforts
may have had some effect over the study period.
However, the lack of significant correlation
between the sectors for these pollutants
indicates that the differences in production rates
may not be solely attributable to sector-specific
activities [19, 20].

The interrelationships between the pollutants,
as indicated by their correlation coefficients,

likely stem from common sources and formation
processes, particularly = combustion. For
example, significant positive correlations
between CO;, NOy, SO, CO, and SPM suggest a
shared origin from burning fossil fuels. These
findings underscore the complexity of air
pollution and the importance of considering the
multifaceted nature of the problem [21-25].

Addressing CO, emissions requires a
combination of strategies, including energy
efficiency, renewable energy adoption, carbon
capture technologies, and changes in individual
behaviors. Similarly, tackling PM, SO, and CO
involves implementing stricter emission
standards for vehicles and industrial processes,
promoting cleaner energy sources, and
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enhancing public awareness and monitoring
efforts [26-29].

For NO,, solutions include installing catalytic
converters in vehicles, using low-NOyx burners,
and enforcing stringent emission standards in
power plants and other industrial sources.
Additionally, promoting electric vehicles and
alternative fuels can significantly reduce NOx
emissions [28,29]. The significant inverse
correlation between CO, and CHa production
indices (r = -0.518, p = 0.018) is noteworthy.
This suggests that as CO, emissions increase,
CH4 emissions tend to decrease. This could be
due to changes in energy consumption patterns,
such as a shift from fossil fuels with higher CH4
content (like natural gas) to those with higher
CO; emissions (like coal or oil). Alternatively, it
may indicate improvements in CH4 capture or
mitigation strategies in certain sectors, such as
landfills or livestock management practices. CHs4
emissions can be mitigated through better
management of landfills, agricultural practices,
and fossil fuel extraction [28,29]. The positive
correlation between pollutant production
indices of NOy, SOz, CO;, CO, SOs3, and SPM is
consistent with the common sources of these
pollutants, particularly in the context of
combustion processes. Fossil fuel combustion in
power plants, vehicles, and industrial processes
typically results in the production of multiple
pollutants. For instance, coal and oil combustion
can release both CO; and SOz while traffic
emissions contribute to NOx and SPM [5-8]. N2O
reduction requires a focus on agricultural
practices, industrial processes, and wastewater
treatment. Reducing SO; emissions involves
implementing  flue gas  desulfurization
technology in power plants, switching to low-
sulfur fuels, and enforcing emission standards
for industrial activities [12-15].

However, it is important to consider the
specific context and sources of each pollutant
when interpreting these correlations. For
example, while CO; emissions are primarily a
concern for climate change, other pollutants like
NOyx, SO, and SPM have direct health
implications due to their role in forming smog
and acid rain. Thus, while a reduction in these
gases is beneficial for overall air quality, the
relationships between them may be complex
and influenced by various sector-specific factors

Journal of Engineering in Industrial Research

[12-15]. The outcomes of this study underscore
the intricate interplay between various
pollutants and the sectors contributing to their
production. To effectively manage and reduce
the health risks associated with these toxins,
comprehensive strategies are necessary. These
strategies should be informed by continuous
research and monitoring to ensure they are
tailored to the specific context and effectively
address the complex nature of air pollution [28-
34]. Spearman's correlation analysis between
the variables of the studied groups (domestic
and commercial versus agricultural) showed no
correlation with all the pollution indices studied
(r = 0.00, p = 1.00). This result was consistent
with the analysis of the difference in pollutant
concentrations between the two groups based
on the Independent Samples Test and Mann-
Whitney U test.

Conclusion

In our study, we found that the domestic sector
heavily relies on fossil fuels, and improving
energy efficiency is necessary to reduce
emissions. Government regulations play a
crucial role in minimizing pollutants that pose
health risks, and while renewable energy usage
is increasing, fossil fuels are still necessary at
times. In agriculture, CO; emissions experienced
a slight increase from 1996 to 2017, while NO
and other pollutants decreased due to
technological = advancements. Continuous
monitoring and specific policies for agricultural
emissions are important. Our study reveals
emissions from various sectors, indicating no
significant differences in pollutant production
rates. The present study emphasizes the
importance of integrated approaches that
consider broader environmental and economic
factors that influence pollutant production.
Future research should focus on refining these
strategies and enhancing our understanding of
the health impacts of air pollution to better
protect public health and the environment in
both developed and developing countries.


https://www.jeires.com/article_213195.html

Journal of Engineering in Industrial Research

Acknowledgements

The author would like to thank the Behbahan
Faculty of Medical Sciences for their support of
this study.

Conflict of Interest

There are no conflicts of interest in the current
study.

ORCID

Roohallah Yousefi
https://orcid.org/0000-0002-1547-6752
Shahla Mokaramian
https://orcid.org/0000-0002-1547-6752

Reference

[1]. G.R. Yousefi, S.M. Kaviri, M.A. Latify, L
Rahmati, Electricity industry restructuring in
Iran, Energy Policy, 2017, 108, 212-226.
[Crossref], [Google Scholar], [Publisher]

[2]. M.N. Mousavi, KJ. Ghalehteimouri, H.
Hekmatnia, A. Bagheri-Kashkouli, F. Kahaki,
Evaluating sector-based impact of
environmental indicators on Iran GHGs
emission: a scenario developing approach,
Environment, Development and Sustainability,

2023, 1-28. |[Crossref], [Google Scholar],
[Publisher]

[3]. S.S. Shetty, D. Deepthi, S. Harshitha, S.
Sonkusare, P.B. Naik, H. Madhyastha,

Environmental pollutants and their effects on
human health, Heliyon, 2023, 9. [Google
Scholar], [Publisher]

[4]. M. Lippmann, Health effects of ozone a
critical review, Japca, 1989, 39, 672-695.
[Crossref], [Google Scholar], [Publisher]

[5]. E.M. Khalaf, M.]. Mohammadi, S. Sulistiyani,
A.A. Ramirez-Coronel, F. Kiani, A.T. Jalil, A.F.
Almulla, P. Asban, M. Farhadi, M. Derikondi,
Effects of sulfur dioxide inhalation on human
health: a review, Reviews on Environmental
Health, 2024, 39, 331-337. [Crossref], [Google
Scholar], [Publisher]

[6]. S.T. Omaye, Metabolic modulation of carbon
monoxide toxicity, Toxicology, 2002, 180, 139-
150. [Crossref], [Google Scholar], [Publisher]

2024, Volume 5, Issue 3

[7]. B. Gaston, ]J.M. Drazen, ]. Loscalzo, ].S.
Stamler, The biology of nitrogen oxides in the
airways, American Journal of Respiratory and
Critical Care Medicine, 1994, 149, 538-551.
[Crossref], [Google Scholar], [Publisher]

[8]. P. Thangavel, D. Park, Y.C. Lee, Recent
insights into particulate matter (PM2. 5)-
mediated toxicity in humans: An overview,
International Journal of Environmental Research
and Public Health, 2022, 19, 7511. [Crossref],
[Google Scholar], [Publisher]

[9]. H.I. Abdel-Shafy, M.S. Mansour, A review on
polycyclic aromatic hydrocarbons: source,
environmental impact, effect on human health
and remediation, Egyptian Journal of Petroleum,
2016, 25,107-123. [Crossref], [Google Scholar],
[Publisher]

[10]. B.T. Mossman, M. Lippmann, T.W.
Hesterberg, K.T. Kelsey, A. Barchowsky, ].C.
Bonner, Pulmonary endpoints (lung carcinomas
and asbestosis) following inhalation exposure to
asbestos,  Journal of Toxicology  and
Environmental Health, Part B, 2011, 14, 76-121.
[Crossref], [Google Scholar], [Publisher]

[11]. LS. Meyers, G.C. Gamst, A. Guarino,
Performing data analysis using IBM SPSS, John
Wiley & Sons, 2013. [Google Scholar],
[Publisher]

[12]. M.J. Bradley, B.M. Jones, Reducing global
NOx emissions: developing advanced energy
and transportation technologies, Ambio: A
Journal of the Human Environment, 2002, 31,
141-149. [Crossref], [Google  Scholar],
[Publisher]

[13]. U. Asghar, S. Rafig, A. Anwar, T. Igbal, A.
Ahmed, F. Jamil, M.S. Khurram, M.M. Akbar, A.
Farooq, N.S. Shah, Review on the progress in
emission control technologies for the abatement
of COz SOx and NOy from fuel combustion,
Journal of Environmental Chemical Engineering,
2021, 9, 106064. [Crossref], [Google Scholar],
[Publisher]

[14]. B. Zeb, K. Alam, A. Sorooshian, T. Blaschke,
[. Ahmad, [. Shahid, On the morphology and
composition of particulate matter in an urban
environment, Aerosol and Air Quality Research,
2018, 18, 1431. [Crossref], [Google Scholar],
[Publisher]

[15]. P. Nejat, F. Jomehzadeh, M.M. Taheri, M.
Gohari, M.Z.A. Majid, A global review of energy
consumption, CO; emissions and policy in the



https://www.jeires.com/article_213195.html
https://orcid.org/0000-0002-1547-6752
https://orcid.org/0000-0002-1547-6752
https://doi.org/10.1016/j.enpol.2017.05.018
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=G.R.+Yousefi%2C+S.M.+Kaviri%2C+M.A.+Latify%2C+I.+Rahmati%2C+%E2%80%8EElectricity+industry+restructuring+in+Iran%2C+%E2%80%8EEnergy+Policy%2C+2017%2C+108%2C+212-226%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0301421517303026
https://doi.org/10.1002/9781119502753.ch3
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=M.N.+Mousavi%2C+K.J.+Ghalehteimouri%2C+H.+%E2%80%8EHekmatnia%2C+A.+Bagheri-Kashkouli%2C+F.+Kahaki%2C+%E2%80%8EEvaluating+sector-based+impact+of+%E2%80%8Eenvironmental+indicators+on+Iran+GHGs+%E2%80%8Eemission%3A+a+scenario+developing+approach%2C+%E2%80%8EEnvironment%2C+Development+and+Sustainability%2C+%E2%80%8E%E2%80%8E2023%2C+1-28.%E2%80%8E&btnG=
https://link.springer.com/article/10.1007/s10668-022-02805-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B3%5D.+Shetty+SS%2C+D+D%2C+S+H%2C+Sonkusare+S%2C+Naik+PB%2C+Kumari+N+S%2C+Madhyastha+H.+Environmental+pollutants+and+their+effects+on+human+health.+Heliyon.+2023+Aug+25%3B9%289%29%3Ae19496.+doi%3A+10.1016%2Fj.heliyon.2023.e19496.+PMID%3A+37662771%3B+PMCID%3A+PMC10472068.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B3%5D.+Shetty+SS%2C+D+D%2C+S+H%2C+Sonkusare+S%2C+Naik+PB%2C+Kumari+N+S%2C+Madhyastha+H.+Environmental+pollutants+and+their+effects+on+human+health.+Heliyon.+2023+Aug+25%3B9%289%29%3Ae19496.+doi%3A+10.1016%2Fj.heliyon.2023.e19496.+PMID%3A+37662771%3B+PMCID%3A+PMC10472068.&btnG=
https://www.cell.com/heliyon/fulltext/S2405-8440(23)06704-X
https://doi.org/10.1080/08940630.1989.10466554
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B4%5D.+Lippmann%2C+M.+%281989%29.+Health+effects+of+ozone+a+critical+review.+Japca%2C+39%285%29%2C+672-695.&btnG=
https://www.tandfonline.com/doi/abs/10.1080/08940630.1989.10466554
https://doi.org/10.1515/reveh-2022-0237
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B5%5D.+Khalaf%2C+E.+M.%2C+Mohammadi%2C+M.+J.%2C+Sulistiyani%2C+S.%2C+Ram%C3%ADrez-Coronel%2C+A.+A.%2C+Kiani%2C+F.%2C+Jalil%2C+A.+T.%2C+...+%26+Derikondi%2C+M.+%282024%29.+Effects+of+sulfur+dioxide+inhalation+on+human+health%3A+a+review.+Reviews+on+Environmental+Health%2C+39%282%29%2C+331-337.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B5%5D.+Khalaf%2C+E.+M.%2C+Mohammadi%2C+M.+J.%2C+Sulistiyani%2C+S.%2C+Ram%C3%ADrez-Coronel%2C+A.+A.%2C+Kiani%2C+F.%2C+Jalil%2C+A.+T.%2C+...+%26+Derikondi%2C+M.+%282024%29.+Effects+of+sulfur+dioxide+inhalation+on+human+health%3A+a+review.+Reviews+on+Environmental+Health%2C+39%282%29%2C+331-337.&btnG=
https://www.degruyter.com/document/doi/10.1515/reveh-2022-0237/html
https://doi.org/10.1016/S0300-483X(02)00387-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B6%5D.+Omaye%2C+S.+T.+%282002%29.+Metabolic+modulation+of+carbon+monoxide+toxicity.+Toxicology%2C+180%282%29%2C+139-150.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0300483X02003876
https://doi.org/10.1164/ajrccm.149.2.7508323
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B7%5D.+Gaston%2C+B.+E.+N.+J.+A.+M.+I.+N.%2C+Drazen%2C+J.+M.%2C+Loscalzo%2C+J.+O.+S.+E.+P.+H.%2C+%26+Stamler%2C+J.+S.+%281994%29.+The+biology+of+nitrogen+oxides+in+the+airways.+American+journal+of+respiratory+and+critical+care+medicine%2C+149%282%29%2C+538-551.&btnG=
https://www.atsjournals.org/doi/abs/10.1164/ajrccm.149.2.7508323
https://doi.org/10.3390/ijerph19127511
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B8%5D.+Thangavel%2C+P.%2C+Park%2C+D.%2C+%26+Lee%2C+Y.+C.+%282022%29.+Recent+insights+into+particulate+matter+%28PM2.+5%29-mediated+toxicity+in+humans%3A+an+overview.+International+journal+of+environmental+research+and+public+health%2C+19%2812%29%2C+7511.&btnG=
https://www.mdpi.com/1660-4601/19/12/7511
https://doi.org/10.1016/j.ejpe.2015.03.011
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B9%5D.+Abdel-Shafy%2C+H.+I.%2C+%26+Mansour%2C+M.+S.+%282016%29.+A+review+on+polycyclic+aromatic+hydrocarbons%3A+source%2C+environmental+impact%2C+effect+on+human+health+and+remediation.+Egyptian+journal+of+petroleum%2C+25%281%29%2C+107-123.&btnG=
https://www.sciencedirect.com/science/article/pii/S1110062114200237
https://doi.org/10.1080/10937404.2011.556047
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B10%5D.+Mossman%2C+B.+T.%2C+Lippmann%2C+M.%2C+Hesterberg%2C+T.+W.%2C+Kelsey%2C+K.+T.%2C+Barchowsky%2C+A.%2C+%26+Bonner%2C+J.+C.+%282011%29.+Pulmonary+endpoints+%28lung+carcinomas+and+asbestosis%29+following+inhalation+exposure+to+asbestos.+Journal+of+Toxicology+and+Environmental+Health%2C+Part+B%2C+14%281-4%29%2C+76-121.&btnG=
https://www.tandfonline.com/doi/full/10.1080/10937404.2011.556047
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B11%5D.+Meyers%2C+L.+S.%2C+Gamst%2C+G.+C.%2C+%26+Guarino%2C+A.+J.+%282013%29.+Performing+data+analysis+using+IBM+SPSS.+John+Wiley+%26+Sons.&btnG=
https://books.google.com/books?hl=en&lr=&id=SQgeAAAAQBAJ&oi=fnd&pg=PR11&dq=%5B11%5D.+Meyers,+L.+S.,+Gamst,+G.+C.,+%26+Guarino,+A.+J.+(2013).+Performing+data+analysis+using+IBM+SPSS.+John+Wiley+%26+Sons.&ots=olcsW6d7lt&sig=HJZEIXD-o7OVpRtQzrWYHMfi8P8#v=onepage&q&f=false
https://doi.org/10.1579/0044-7447-31.2.141
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B12%5D.+Bradley%2C+M.+J.%2C+%26+Jones%2C+B.+M.+%282002%29.+Reducing+global+NOx+emissions%3A+developing+advanced+energy+and+transportation+technologies.+Ambio%3A+A+journal+of+the+Human+Environment%2C+31%282%29%2C+141-149.&btnG=
https://bioone.org/journals/AMBIO-A-Journal-of-the-Human-Environment/volume-31/issue-2/0044-7447-31.2.141/Reducing-Global-NOsubx-sub-Emissions--Developing-Advanced-Energy-and/10.1579/0044-7447-31.2.141.short
https://doi.org/10.1016/j.jece.2021.106064
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B13%5D.+Asghar%2C+U.%2C+Rafiq%2C+S.%2C+Anwar%2C+A.%2C+Iqbal%2C+T.%2C+Ahmed%2C+A.%2C+Jamil%2C+F.%2C+...+%26+Park%2C+Y.+K.+%282021%29.+Review+on+the+progress+in+emission+control+technologies+for+the+abatement+of+CO2%2C+SOx+and+NOx+from+fuel+combustion.+Journal+of+Environmental+Chemical+Engineering%2C+9%285%29%2C+106064.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2213343721010411
https://doi.org/10.4209/aaqr.2017.09.0340
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B14%5D.+Zeb%2C+B.%2C+Alam%2C+K.%2C+Sorooshian%2C+A.%2C+Blaschke%2C+T.%2C+Ahmad%2C+I.%2C+%26+Shahid%2C+I.+%282018%29.+On+the+morphology+and+composition+of+particulate+matter+in+an+urban+environment.+Aerosol+and+air+quality+research%2C+18%286%29%2C+1431.&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/PMC6192059/

2024, Volume 5, Issue 3

residential sector (with an overview of the top
ten CO; emitting countries), Renewable and
Sustainable Energy Reviews, 2015, 43, 843-862.
[Crossref], [Google Scholar], [Publisher]

[16]. F. Biancalani, G. Gnecco, R. Metulini, M.
Riccaboni, The impact of the European Union
emissions trading system on carbon dioxide
emissions: a matrix completion analysis,
Scientific Reports, 2024, 14, 19676. [Google
Scholar], [Publisher]

[17]. A. Kalair, N. Abas, M.S. Saleem, A.R. Kalair,
N. Khan, Role of energy storage systems in
energy transition from fossil fuels to
renewables, Energy Storage, 2021, 3, el35.
[Crossref], [Google Scholar], [Publisher]

[18]. K. Hara, J]. Homma, K. Tamura, M. Inoue, K.
Karita, E. Yano, Decreasing trends of suspended
particulate matter and PM2. 5 concentrations in
Tokyo, 1990-2010, Journal of the Air & Waste
Management Association, 2013, 63, 737-748.
[Crossref], [Google Scholar], [Publisher]

[19]. M. Sarfraz, Green technologies to combat
air pollution, air pollution and its complications:
From the regional to the global scale, Springer,
2021, 143-161. [Crossref], [Google Scholar],
[Publisher]

[20]. ]J. Vidal-Amaro, P.A. @stergaard, C.
Sheinbaum-Pardo, Optimal energy mix for
transitioning from fossil fuels to renewable
energy sources-The case of the Mexican
electricity system, Applied Energy, 2015, 150,
80-96. [Crossref], [Google Scholar], [Publisher]
[21]. A. Arneth, S. Sitch, ]. Pongratz, B.D. Stocker,
P. Ciais, B. Poulter, A.D. Bayer, A. Bondeau, L.
Calle, L.P. Chini, Historical carbon dioxide
emissions caused by land-use changes are
possibly larger than assumed, Nature
Geoscience, 2017, 10, 79-84. [Crossref], [Google
Scholar], [Publisher]

[22]. P. Kumar, S. Kumar, L. Joshi, Socioeconomic
and environmental implications of agricultural
residue burning: A case study of Punjab, India,
Springer Nature, 2015. [Google Scholar],
[Publisher]

[23].].S. Malik, S. Kumar, Crop residue burning:
issue and management for climate-smart
agriculture in NCR region, India, Asian Journal of
Agricultural Extension, Economics & Sociology,
2019, 36, 1-11. [Crossref], [Google Scholar],
[Publisher]

Journal of Engineering in Industrial Research

[24]. P. Gerber, A. Hristov, B. Henderson, H.
Makkar, J. Oh, C. Lee, R. Meinen, F. Montes, T. Ott,
J. Firkins, Technical options for the mitigation of
direct methane and nitrous oxide emissions
from livestock: A review, animal, 2013, 7, 220-
234. [Crossref], [Google Scholar], [Publisher]
[25]. D. Shindell, P. Sadavarte, 1. Aben, T.d.O.
Bredariol, G. Dreyfus, L. Hoglund-Isaksson, B.
Poulter, M. Saunois, G.A. Schmidt, S. Szopa, The
methane imperative, Frontiers in Science, 2024,
2, 1349770. |[Crossref], [Google Scholar],
[Publisher]

[26]. D.T. Allen, V.M. Torres, J]. Thomas, D.W.
Sullivan, M. Harrison, A. Hendler, S.C. Herndon,
C.E. Kolb, M.P. Fraser, A.D. Hill, Measurements of
methane emissions at natural gas production
sites in the United States, Proceedings of the
National Academy of Sciences, 2013, 110, 17768-
17773. [Crossref], [Google Scholar], [Publisher]
[27]. M. Khalil, M. Shearer, Sources of methane:
an overview, Atmospheric Methane: Sources,
Sinks, and Role in Global Change, 1993, 180-198.
[Crossref], [Google Scholar], [Publisher]

[28]. I. Stoddard, K. Anderson, S. Capstick, W.
Carton, J. Depledge, K. Facer, C. Gough, F. Hache,
C. Hoolohan, M. Hultman, Three decades of
climate mitigation: why haven't we bent the
global emissions curve?, Annual Review of
Environment and Resources, 2021, 46, 653-689.
[Crossref], [Google Scholar], [Publisher]

[29].D. Lindequist, S. Selent, Did Shale Gas Green
the US Economy?, Available at SSRN 4666204,
2023. [Crossref], [Google Scholar], [Publisher]
[30]. R. Yousefi, S. Mokaramian, An overview of
the infection, mortality, and vaccination
statistics of covid-19 from the beginning until
july 19, Eurasian Journal of Science and
Technology, 2024, 4. [Crossref], [Google
Scholar], [Publisher]

[31]. R. Yousefi, The Relationship between the
average annual temperature of different
countries and the rate of infection and mortality
due to covid-19 infection, Eurasian Journal of
Science and Technology, 2024, 4. [Crossref],
[Google Scholar], [Publisher]

[32]. P. Shirzadi, P. Vaziri, K. Lo Han, A. Johnson,
Investigating the Impact of Energy on Iran's
National Security, Journal of Engineering in
Industrial Research, 2022, 3, 161-167.
[Crossref], [Google Scholar], [Publisher]


https://www.jeires.com/article_213195.html
https://doi.org/10.1016/j.rser.2014.11.066
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B15%5D.+Nejat%2C+P.%2C+Jomehzadeh%2C+F.%2C+Taheri%2C+M.+M.%2C+Gohari%2C+M.%2C+%26+Majid%2C+M.+Z.+A.+%282015%29.+A+global+review+of+energy+consumption%2C+CO2+emissions+and+policy+in+the+residential+sector+%28with+an+overview+of+the+top+ten+CO2+emitting+countries%29.+Renewable+and+sustainable+energy+reviews%2C+43%2C+843-862.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1364032114010053
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=%E2%80%8E%5D.+F.+Biancalani%2C+G.+Gnecco%2C+R.+Metulini%2C+M.+%E2%80%8ERiccaboni%2C+The+impact+of+the+European+Union+%E2%80%8Eemissions+trading+system+on+carbon+dioxide+%E2%80%8Eemissions%3A+a+matrix+completion+analysis%2C+%E2%80%8EScientific+Reports%2C+2024%2C+14%2C+19676%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=%E2%80%8E%5D.+F.+Biancalani%2C+G.+Gnecco%2C+R.+Metulini%2C+M.+%E2%80%8ERiccaboni%2C+The+impact+of+the+European+Union+%E2%80%8Eemissions+trading+system+on+carbon+dioxide+%E2%80%8Eemissions%3A+a+matrix+completion+analysis%2C+%E2%80%8EScientific+Reports%2C+2024%2C+14%2C+19676%E2%80%8E&btnG=
https://www.nature.com/articles/s41598-024-70260-6
https://doi.org/10.1002/est2.135
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B17%5D.+Kalair%2C+A.%2C+Abas%2C+N.%2C+Saleem%2C+M.+S.%2C+Kalair%2C+A.+R.%2C+%26+Khan%2C+N.+%282021%29.+Role+of+energy+storage+systems+in+energy+transition+from+fossil+fuels+to+renewables.+Energy+Storage%2C+3%281%29%2C+e135.&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/est2.135
https://doi.org/10.1080/10962247.2013.782372
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B18%5D.+Hara%2C+K.%2C+Homma%2C+J.%2C+Tamura%2C+K.%2C+Inoue%2C+M.%2C+Karita%2C+K.%2C+%26+Yano%2C+E.+%282013%29.+Decreasing+trends+of+suspended+particulate+matter+and+PM2.+5+concentrations+in+Tokyo%2C+1990%E2%80%932010.+Journal+of+the+Air+%26+Waste+Management+Association%2C+63%286%29%2C+737-748.&btnG=
https://www.tandfonline.com/doi/full/10.1080/10962247.2013.782372
https://doi.org/10.1007/978-3-030-70509-1_9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B19%5D.+Sarfraz%2C+M.+%282021%29.+Green+technologies+to+combat+air+pollution.+In+Air+Pollution+and+Its+Complications%3A+From+the+Regional+to+the+Global+Scale+%28pp.+143-161%29.+Cham%3A+Springer+International+Publishing.&btnG=
https://link.springer.com/chapter/10.1007/978-3-030-70509-1_9
https://doi.org/10.1016/j.apenergy.2015.03.133
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B20%5D.+Vidal-Amaro%2C+J.+J.%2C+%C3%98stergaard%2C+P.+A.%2C+%26+Sheinbaum-Pardo%2C+C.+%282015%29.+Optimal+energy+mix+for+transitioning+from+fossil+fuels+to+renewable+energy+sources%E2%80%93The+case+of+the+Mexican+electricity+system.+Applied+Energy%2C+150%2C+80-96.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0306261915004353
https://doi.org/10.1038/ngeo2882
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B21%5D.+Arneth%2C+A.%2C+Sitch%2C+S.%2C+Pongratz%2C+J.%2C+Stocker%2C+B.+D.%2C+Ciais%2C+P.%2C+Poulter%2C+B.%2C+...+%26+Zaehle%2C+S.+%282017%29.+Historical+carbon+dioxide+emissions+caused+by+land-use+changes+are+possibly+larger+than+assumed.+Nature+Geoscience%2C+10%282%29%2C+79-84.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B21%5D.+Arneth%2C+A.%2C+Sitch%2C+S.%2C+Pongratz%2C+J.%2C+Stocker%2C+B.+D.%2C+Ciais%2C+P.%2C+Poulter%2C+B.%2C+...+%26+Zaehle%2C+S.+%282017%29.+Historical+carbon+dioxide+emissions+caused+by+land-use+changes+are+possibly+larger+than+assumed.+Nature+Geoscience%2C+10%282%29%2C+79-84.&btnG=
https://www.nature.com/articles/ngeo2882
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B22%5D.+Kumar%2C+P.%2C+Kumar%2C+S.%2C+%26+Joshi%2C+L.+%282015%29.+Socioeconomic+and+environmental+implications+of+agricultural+residue+burning%3A+A+case+study+of+Punjab%2C+India+%28p.+144%29.+Springer+Nature.&btnG=
https://books.google.com/books?hl=en&lr=&id=bcaPBQAAQBAJ&oi=fnd&pg=PR5&dq=%5B22%5D.+Kumar,+P.,+Kumar,+S.,+%26+Joshi,+L.+(2015).+Socioeconomic+and+environmental+implications+of+agricultural+residue+burning:+A+case+study+of+Punjab,+India+(p.+144).+Springer+Nature.&ots=DgBFA3GZ36&sig=DtBieh0mzCYYax2_zrH9SJkWViM#v=onepage&q&f=false
https://doi.org/10.9734/ajaees/2019/v36i130233
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B23%5D.+Malik%2C+J.+S.%2C+%26+Kumar%2C+S.+%282019%29.+Crop+residue+burning%3A+issue+and+management+for+climate-smart+agriculture+in+NCR+region%2C+India.+Asian+Journal+of+Agricultural+Extension%2C+Economics+%26+Sociology%2C+36%281%29%2C+1-11.&btnG=
http://eprints.ditdo.in/id/eprint/470/
https://doi.org/10.1017/S1751731113000876
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B24%5D.+Gerber%2C+P.+J.%2C+Hristov%2C+A.+N.%2C+Henderson%2C+B.%2C+Makkar%2C+H.%2C+Oh%2C+J.%2C+Lee%2C+C.%2C+...+%26+Oosting%2C+S.+%282013%29.+Technical+options+for+the+mitigation+of+direct+methane+and+nitrous+oxide+emissions+from+livestock%3A+a+review.+animal%2C+7%28s2%29%2C+220-234.&btnG=
https://www.cambridge.org/core/journals/animal/article/abs/technical-options-for-the-mitigation-of-direct-methane-and-nitrous-oxide-emissions-from-livestock-a-review/4DC6A6B75CD23051855425022ECD679D
https://doi.org/10.3389/fsci.2024.1349770
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B25%5D.+Shindell%2C+D.%2C+Sadavarte%2C+P.%2C+Aben%2C+I.%2C+Bredariol%2C+T.+D.+O.%2C+Dreyfus%2C+G.%2C+H%C3%B6glund-Isaksson%2C+L.%2C+...+%26+Maasakkers%2C+J.+D.+%282024%29.+The+methane+imperative.+Frontiers+in+Science%2C+2%2C+1349770.&btnG=
https://www.frontiersin.org/journals/science/articles/10.3389/fsci.2024.1349770/full?trk=public_post_comment-text
https://doi.org/10.1073/pnas.1304880110
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B26%5D.+Allen%2C+D.+T.%2C+Torres%2C+V.+M.%2C+Thomas%2C+J.%2C+Sullivan%2C+D.+W.%2C+Harrison%2C+M.%2C+Hendler%2C+A.%2C+...+%26+Seinfeld%2C+J.+H.+%282013%29.+Measurements+of+methane+emissions+at+natural+gas+production+sites+in+the+United+States.+Proceedings+of+the+National+Academy+of+Sciences%2C+110%2844%29%2C+17768-17773.&btnG=
https://www.pnas.org/doi/abs/10.1073/pnas.1304880110
https://doi.org/10.1007/978-3-642-84605-2_10
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B27%5D.+Khalil%2C+M.+A.+K.%2C+%26+Shearer%2C+M.+J.+%281993%29.+Sources+of+methane%3A+an+overview.+Atmospheric+methane%3A+Sources%2C+sinks%2C+and+role+in+global+change%2C+180-198.&btnG=
https://link.springer.com/chapter/10.1007/978-3-642-84605-2_10
https://doi.org/10.1146/annurev-environ-012220-011104
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B28%5D.+Stoddard%2C+I.%2C+Anderson%2C+K.%2C+Capstick%2C+S.%2C+Carton%2C+W.%2C+Depledge%2C+J.%2C+Facer%2C+K.%2C+...+%26+Williams%2C+M.+%282021%29.+Three+decades+of+climate+mitigation%3A+why+haven%27t+we+bent+the+global+emissions+curve%3F.+Annual+Review+of+Environment+and+Resources%2C+46%281%29%2C+653-689.&btnG=
https://www.annualreviews.org/content/journals/10.1146/annurev-environ-012220-011104
https://dx.doi.org/10.2139/ssrn.4666204
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B29%5D.+Lindequist%2C+D.%2C+%26+Selent%2C+S.+%282023%29.+Did+Shale+Gas+Green+the+US+Economy%3F.+Available+at+SSRN+4666204.&btnG=
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4666204
https://doi.org/10.48309/ejst.2024.444692.1132
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B30%5D.+Yousefi%2C+R.%2C+%26+Mokaramian%2C+S.+%282024%29.+An+Overview+of+the+Infection%2C+Mortality%2C+and+Vaccination+Statistics+of+Covid-19+from+the+Beginning+Until+July+19%2C+2023.+Eurasian+Journal+of+Science+and+Technology%2C+4%283%29%2C+283-287.+doi%3A+10.48309%2Fejst.2024.444692.1132&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B30%5D.+Yousefi%2C+R.%2C+%26+Mokaramian%2C+S.+%282024%29.+An+Overview+of+the+Infection%2C+Mortality%2C+and+Vaccination+Statistics+of+Covid-19+from+the+Beginning+Until+July+19%2C+2023.+Eurasian+Journal+of+Science+and+Technology%2C+4%283%29%2C+283-287.+doi%3A+10.48309%2Fejst.2024.444692.1132&btnG=
https://ejst.samipubco.com/article_194610.html
https://doi.org/10.48309/ejst.2024.432126.1120
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B31%5D.+Yousefi%2C+R.+%282024%29.+The+Relationship+between+the+Average+Annual+Temperature+of+Different+Countries+and+the+Rate+of+Infection+and+Mortality+Due+to+Covid-19+Infection.+Eurasian+Journal+of+Science+and+Technology%2C+4%283%29%2C+264-270.+doi%3A+10.48309%2Fejst.2024.432126.1120.&btnG=
https://ejst.samipubco.com/article_191227.html
https://doi.org/10.22034/JEIRES.2022.3.
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q=Investigating+the+Impact+of+Energy+on+Iran%27s+National+Security+Pedram+Shirzadi1%2C*+%E2%94%82Peyman+Vaziri2+%E2%94%82Kim+Lo+Han3+%E2%94%82Andi+Johnson4&btnG=
https://www.jeires.com/article_144487_61032f4fac688e4d950a47063257308f.pdf

Journal of Engineering in Industrial Research

[33]. K. Algheryani, A. Asweisi, Cloud point
extraction of trivalent chromium from aqueous
solutions using different nonionic surfactants,
Journal of Engineering in Industrial Research,
2023, 4, 68-76. [Crossref], [Google Scholar],
[Publisher]

2024, Volume 5, Issue 3

[34]. M.K. Zarini, E.A. Mahdiraji, Examining the
secure communication network for the reliable
use of micro-grids in the power system, Journal
of Engineering in Industrial Research, 2024, 5,
101-115. [Crossref], [Publisher]

Copyright © 2024 by authors and SPC (Sami Publishing Company) + is an open access article distributed under
the Creative Commons Attribution License (CC BY). which permits unrestricted use, distribution, and

reproduction in any medium, provided the original work is properly cited.



https://www.jeires.com/article_213195.html
https://doi.org/10.48309/JEIRES.2023.2.1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B33%5D.+Algheryani%2C+K.+Mohamed%2C+Asweisi%2C+A.+Ali+Cloud+Point+Extraction+of+Trivalent+Chromium+from+Aqueous+Solutions+Using+Different+Nonionic+Surfactants.+Journal+of+Engineering+in+Industrial+Research%2C+2023%3B+4%282%29%3A+68-76.+doi%3A+10.48309%2FJEIRES.2023.2.1&btnG=
https://www.jeires.com/article_176350.html
https://doi.org/10.48309/JEIRES.2024.2.4
https://www.jeires.com/article_210996_fb1ff909ce266b9874744b37b354124a.pdf
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

