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Abstract:

This research paper presents an in-depth assessment of air pollution in Jabalpur, Madhya Pradesh, with a
particular focus on key air pollutants. Data from various sources, including an Informative Panels Installed
in Cities for air quality index platform and Previous Studies are analysed to investigate air quality variations.
The paper aims to provide insights into the sources and seasonal variations of air pollution in Jabalpur,
alongside critical recommendations for air quality improvement.

1. Introduction:

Air pollution remains a pressing concern in urban environments, and Jabalpur, Madhya Pradesh, is no
exception. The detrimental effects of poor air quality on public health and the environment underscore the
need for rigorous monitoring and proactive measures.

2. Literature Review:

Air pollution is a global concern with severe implications for public health and the environment. In the
specific context of Jabalpur, Madhya Pradesh, this section incorporates findings from diverse sources to
provide a comprehensive understanding of the current state of air pollution research.

The review encompasses insights derived from the Previous Researches and Installed Pollution Boards These
sources offer valuable information for evaluating air quality in Jabalpur.

2.1. Source:

This platform provides accessible and up-to-date information, making it a valuable resource for
understanding the dynamic nature of air quality in Jabalpur.

2.2. Project Report Insights:

The project report, a collaborative effort, provides a detailed analysis of key air pollutants (PM2.5 & PM10)
over twoconsecutive seasons in Jabalpur. The report's focus on seasonal variations is particularly relevant, as
it contributes to a nuanced understanding of the dynamics of air pollution in the region.

2.3. Current State of Air Pollution Research in Jabalpur:

Existing research on air pollution in Jabalpur reveals a critical need for in- depth assessments. The literature
highlights the significance of monitoring key pollutants, such as PM2.5 and PM10, given their well-
established associations with adverse health effects.
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2.4. Significance of PM2.5 and PM10:

Particulate Matter (PM) constitutes a major component of air pollutants. PM2.5, with a diameter of 2.5
micrometers or smaller, and PM10, with a larger diameter of 10micrometers, are crucial indicators of air
quality.

Studies worldwide have established the health risks associated with prolonged exposure to elevated levels of
these particulate matters.

2.5. Critique of Existing Research:

While the available literature provides valuable insights, there is a need for more comprehensive studies that
address the specific sources and factors contributing to the elevated levels of pollutants observed in Jabalpur.
Additionally, the comparison of findings from different sources such from Pollution Boards.

3. Methodology:
Selection of Monitoring Locations

The locations for the installation of pollution-monitoring panels in Jabalpur were carefully selected based on
the following criteria:

High Traffic Area: Key intersections and busy roads were chosen due to the likelihood of elevated pollution
levels from vehicular emissions. These include major junctions such as, e.g., Civic Centre, Damohnaka
Square.

Proximity to Industrial Zones: Areas near industrial operations, where emissions are a significant concern,
were prioritized.

Public and Residential Areas: Panels were also installed in public spaces and residential neighborhoods to
provide broader coverage of air quality data.

4. Data Analysis:

The research paper presents a comparative analysis of air quality in Jabalpur, with a special emphasis on key
air pollutants as present in discussion.

1. January
Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ng/m?) (ng/m?) (ng/m?)
Value 48 74 5.0 315 32 15
2. February
Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ng/m?) (ng/m?) (ng/m?)
Value 45 70 4.8 295 34 14
3. March
Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ngm’) | (ng/m?) (ng/m?)
Value 50 78 5.2 335 36 16
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4. April

Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ng/m?) (ng/m?) (ng/m?)
Value 55 84 55 370 40 18
5. May
Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ng/m?) (ng/m?) (ng/m?)
Value 60 90 5.8 420 45 20
6. June
Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ng/m?) (ng/m?) (ng/m?)
Value 52 82 53 365 42 17
7. July
Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ngm’) | (ng/m?) (ng/m?)
Value 42 68 4.5 285 30 12
8. August
Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ngm’) | (ng/m?) (ng/m?)
Value 38 60 4.2 250 28 10
9. September
Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ng/m?) (ng/m?) (ng/m?)
Value 40 64 4.3 270 30 11
10. October
Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ng/m?) (ng/m?) (ng/m?)
Value 45 72 4.8 295 34 14

11. November

Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ng/m?) (ng/m?) (ng/m?)
Value 48 76 5.0 315 36 15
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12. December

Pollutant | PM2.5 PM10 SO2 (ppb) | CO O3 (ppb) | NO2 (ppb)
(ng/m?) (hg/m?) (hg/m?)
Value 50 80 52 335 38 16
Air Quality Index
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Discussion on Monthly Air Quality Variations in Jabalpur

The monthly data provided gives a comprehensive view of the air quality in Jabalpur throughout the year,
highlighting significant seasonal variations that affect the levels of various pollutants.

1. Particulate Matter (PM2.5 and PM10):

e Winter Highs: PM2.5 and PM10 levels are notably higher during the winter months (December to
February), peaking in January with PM2.5 at 48 ug/m?® and PM10 at 74 pg/m?. The rise in particulate
matter during these months is likely due to increased use of heating sources and decreased dispersion
of pollutants due to cooler temperatures and inversion layers.

e Monsoon Lows: The data shows a significant drop in PM levels during the monsoon season (July
and August). For instance, in August, PM2.5 drops to 38 pg/m? and PM10 to 60 pg/m?, reflecting the
cleansing effect of the rains that wash away airborne particles.

o Post-Monsoon Increase: As the monsoon ends, particulate matter levels begin to rise again, reaching
higher levels by October. This post-monsoon increase is attributed to the resumption of construction
activities, agricultural burning, and lower rainfall.

2. Carbon Monoxide (CO):

e Summer Peaks: CO levels are highest during the summer months, with May recording CO
concentrations of 420 pg/m?. The increase in CO can be attributed to higher vehicular emissions and
industrial activity, combined with atmospheric conditions that favor CO accumulation.
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e Winter Stability: In contrast, CO levels remain relatively stable during the winter, with a slight
decrease. The stability of CO during this period may be due to reduced traffic and industrial
emissions.

3. Ozone (03):

e Summer Highs: Ozone levels peak in the warmer months, especially in May (45 ppb), as sunlight-
driven photochemical reactions increase. The high levels during this time are typical due to the
stronger sunlight, which facilitates the formation of ground-level ozone.

e Monsoon Dips: Ozone levels dip during the monsoon season, with the lowest levels recorded in July
(30 ppb). The decrease is likely due to the reduction in sunlight and increased cloud cover, which
inhibits ozone formation.

4. Sulphur Dioxide (SO2):

e Winter Increase: SO2 levels are higher during the winter months, reaching 5.2 ppb in December.
This increase can be linked to industrial emissions and the burning of fossil fuels for heating.

e Monsoon Reduction: The monsoon season sees a reduction in SO2 levels, with August recording
the lowest levels at 4.2 ppb. The reduction is likely due to the wet deposition of SO2 by rainfall.

5. Nitrogen Dioxide (NO2):

o Seasonal Stability: NO2 levels show less variation compared to other pollutants, although a slight
increase is noted during the winter months. The highest concentration is observed in May (20 ppb),
likely due to increased vehicular emissions and industrial activity.

6. Implications for Public Health:

The data indicates that air quality in Jabalpur is a significant public health concern, especially during the
winter and summer months when pollutant levels are at their highest. Prolonged exposure to elevated levels
of PM2.5, PM10, and CO can lead to respiratory and cardiovascular diseases, while high ozone levels during
the summer can exacerbate asthma and other lung conditions.

7. Seasonal Recommendations:

e Winter: Increased monitoring and stricter enforcement of emission controls are recommended to
manage the elevated levels of particulate matter and SO2.

e Summer: Public advisories on the health risks associated with elevated ozone and CO levels should
be issued, along with recommendations for reducing exposure, particularly for vulnerable groups.

e Monsoon: While air quality improves during the monsoon, ongoing monitoring is essential to ensure
that levels of pollutants remain within safe limits.

Interpretation of Air Quality Data:

The analysis reveals alarming concentrations of key air pollutants in Jabalpur, with PM2.5 levels exceeding
WHO guidelines by a significant margin. This underscores the severity of fine particulate matter pollution in
the atmosphere, posing serious health risks to residents. Similarly, elevated levels of PM10 indicate the
presence of larger particulate matter, contributing further to air pollution levels.

Understanding Pollutant Sources:

The discussion emphasizes the importance of comprehending the sources of air pollution to effectively
address air quality challenges. Elevated levels of sulfur dioxide (SO2) and carbon monoxide (CO) suggest
contributions from industrial emissions and vehicular combustion sources. The presence of ozone (O3) and
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nitrogen dioxide (NO2) further underscores the influence of combustion processes and transportation
emissions on air quality.

Seasonal Variations:

Seasonal variations in air quality parameters highlight the dynamic nature of air pollution in Jabalpur. The
data collected over different seasons provide insights into the fluctuating levels of pollutants, influenced by
various factors such as temperature, industrial activities, and meteorological conditions. Understanding these
seasonal variations is crucial for implementing targeted interventions to improve air quality.

Implications for Public Health:

The discussion underscores the significant health risks posed by elevated levels of air pollutants in Jabalpur.
Prolonged exposure to fine particulate matter, sulfur dioxide, carbon monoxide, and other pollutants can lead
to respiratory illnesses, cardiovascular diseases, and other adverse health outcomes. Addressing air pollution
is essential for safeguarding public health and promoting well-being in the region.

Recommendations for Mitigation:

To address air quality challenges effectively, the discussion advocates for implementing stringent emission
standards for industries and vehicles, promoting the use of public transportation and clean energy sources,
launching public awareness campaigns on air quality, and investing in greeninfrastructure and urban
planning. These recommendations aim to reduce pollution sources and mitigate the adverse impacts of air
pollution on public health and the environment.

5.1. Interpreting Air Quality Data:

The data analysis reveals substantial disparities in air quality parameters, most notably PM2.5 and PM10
levels. Jabalpur's PM2.5 concentration, recorded at 99, surpasses the World Health Organization's 24-hour
air quality guidelines by a striking 6.6 times. This alarming deviation from recommended limits underscores
the severe health risks posed to Jabalpur's residents due to prolonged exposure to fine particulate matter.
Moreover, PM10 levels reaching 262 signify the presence of larger particulate matter, contributing to the
overall air pollution burden.

5.2. Understanding Pollutant Sources:

To address air quality challenges effectively, comprehending the sources of pollution is imperative. Sulfur
Dioxide (SO2) levels at 6 indicate the presence of this common air pollutant, often stemming from industrial
emissions and combustion processes. The elevated concentration of Carbon Monoxide (CO) at 1,215 may be
attributed to vehicular emissions and other combustion sources, emphasizing the need for stringent emission
standards.

The presence of ozone (O3) at a level of 4 in the lower atmosphere calls for attention, as ozone can act both
as a beneficial component in the upper atmosphere and a pollutant at ground level. Nitrogen Dioxide (NO2)
levels, at 27, point to combustion processes and transportation emissions as contributing factors.

5.3. Seasonal Variations:

This study highlights the importance of considering seasonal variations in air quality. The data collected over
different seasons plays a significant role in understanding the dynamics of air pollution in Jabalpur. Seasonal
variations in PM2.5, PM10, and other pollutants should be explored further in future
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*Implement stringent emission standards for industries and vehicles.

*Promote the use of public transportation and adopt clean energy sources.
*Launch public awareness campaigns on air quality and its impact on health.
Invest in green infrastructure and urban planning to reduce pollution sources.

Result: The analysis of air quality parameters in Jabalpur, Madhya Pradesh, reveals significant concentrations
of key pollutants, highlighting the severity of air pollution in the region. The following findings summarize
the current state of air quality and provide insights into pollutant sources and seasonal variations:

Particulate Matter (PM2.5 and PM10):
PM2.5 concentration recorded at 43 indicates a high level of fine particulate matter in the atmosphere.

PM10 concentration measured at 70 signifies the presence of larger particulate matter, contributing to overall
air pollution levels.

Sulfur Dioxide (SO2):

SO2 levels at 4 indicate the presence of this common air pollutant, potentially originating from industrial
emissions and combustion processes.

Carbon Monoxide (CO):

Elevated CO concentration recorded at 279 suggests significant emissions from vehicular and combustion
sources, posing health risks to residents.

Ozone (03) and Nitrogen Dioxide (NO2):

Ozone levels at 52 in the lower atmosphere raise concerns, as ozone can act as both a beneficial component
and a pollutant.

NO2 levels measured at 7 indicate contributions from combustion processes and transportation emissions.
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