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Abstract
This research examines the use of carbon-capturing microorganisms (CCMs) for restoring
polluted wetlands, positioning this innovative approach as a vital strategy in climate action.
The study integrates laboratory experiments, field observations, and thematic media analysis—
including insights derived from Dhruv Rathee’s climate change videos—to evaluate the
efficiency of CCMs in
enhancing carbon sequestration. Preliminary findings indicate that CCMs significantly
improve carbon absorption when applied under optimal environmental conditions. The
implications extend to policy formulation, ecosystem restoration practices, and long-term
climate mitigation strategies.
Overall, the study underscores the potential for biological interventions to reinforce nature-

based solutions in addressing global climate challenges.
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1. Introduction

1.1 Background

Climate change is one of the most urgent challenges of our time. Rising greenhouse gas

emissions contribute to global warming and extreme weather events, affecting both natural

ecosystems and human communities. Wetlands are essential ecosystems that not only support

biodiversity but also play a crucial role in carbon sequestration by absorbing atmospheric CO..

However, the increasing

pollution of these ecosystems—due to industrial runoff, urban encroachment, and agricultural
practices—reduces their capacity to function effectively as carbon sinks.

1.2 Rationale for the Study

Recent advances in environmental biotechnology have identified carbon-capturing
microorganisms (CCMs) as a promising means of enhancing the natural carbon sequestration
capabilities of wetlands. Digital media influencers like Dhruv Rathee have raised public
awareness about the need for innovative, nature-based solutions to mitigate climate change.
This study aims to bridge the gap between laboratory research and real-world application by
evaluating how CCMs can restore polluted wetlands and contribute to broader climate action

initiatives.

1.3 Research Objectives and Questions
The primary objectives of this research are:
e To evaluate the efficacy of CCMs in enhancing the carbon sequestration
capacity of degraded wetlands.
e To determine the optimal environmental conditions that maximize the
performance of these microorganisms.
e To explore the policy implications for integrating microbial interventions into

sustainable climate action frameworks.

The study seeks to answer the following research questions:
1. How do carbon-capturing microorganisms enhance carbon sequestration in
polluted wetlands?
2. What environmental factors influence the performance of these microorganisms?
3. How can the outcomes from microbial interventions support policy frameworks for

climate action?
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2. Literature Review

2.1 Carbon Sequestration in Wetlands

Wetlands have long been recognized as natural carbon sinks due to their unique ecological

characteristics. The waterlogged conditions in wetlands slow down the decomposition of

organic matter, leading to significant CO- storage. Studies published in Global Change Biology

and

evaluations by the Intergovernmental Panel on Climate Change (IPCC) have established that

healthy wetlands play a vital role in reducing atmospheric CO: levels.

2.2 Advances in Microbial Carbon Capture

Recent advancements in microbiology suggest that certain autotrophic and chemoautotrophic

microorganisms are highly efficient at capturing CO: and converting it into organic matter.

Research reported in Applied Microbiology and Biotechnology indicates that inoculating

polluted environments with specific CCMs can accelerate ecosystem restoration and

significantly boost carbon sequestration rates.

2.3 Public Discourse and Media Influence

Influential content creators, such as Dhruv Rathee, have made significant contributions to the

public’s understanding of climate change by simplifying complex scientific concepts and

advocating for nature-based solutions. Rathee’s videos provide a platform for discussing

innovative interventions

like CCMs, which can influence both public opinion and policy directions regarding climate

action.

2.4 ldentified Research Gap

e While conventional methods of wetland restoration have been extensively studied, there is
a notable gap in research concerning the large-scale application of CCMs. Moreover, the
translation of controlled experimental successes into effective, field-based interventions
and policy integration remains underexplored.

e There is limited real-world data on the behavior of plastic-degrading microorganisms in
open marine environments.

e Existing studies are mostly lab-based and do not reflect dynamic ocean conditions (e.g.,
salinity, temperature, water flow).

e Lack of community-level integration of microbial plastic degradation methods.

e No established ecological risk assessment frameworks for releasing such microbes into
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natural ecosystems.

e Limited awareness among coastal populations about biological solutions for plastic waste.

e Policy and regulatory frameworks for microbial waste management in marine ecosystems

are underdeveloped.

2.5 Research Objectives

1.

To identify and classify naturally occurring carbon-capturing microorganisms in
polluted wetlands.

To evaluate their effectiveness in carbon sequestration under polluted
environmental conditions.

To analyze their role in breaking down pollutants and improving water and soil quality.
To assess the practical feasibility and limitations of incorporating microbial

restoration into broader wetland management and climate mitigation strategies.

3. Research Methodology

3.1 Research Design

This study employs a mixed-methods approach that comprises:

Experimental Analysis: Laboratory and controlled field experiments to measure
differences in carbon sequestration between CCM-treated and untreated wetland
samples.

Qualitative Media Analysis: Systematic content analysis of Dhruv Rathee’s climate
change videos and related digital media to gauge public perception and the framing
of microbial interventions.

Comparative Case Studies: Review of documented wetland restoration

projects that incorporated biotechnological interventions.

3.2 Data Collection Methods:

Laboratory Experiments:

Samples of soil and water from selected polluted wetland sites were collected and
divided into treatment groups.

Treatment groups were inoculated with specific strains of CCMs, while control
groups received no inoculation.

Carbon flux measurements were conducted using gas chromatography and

infrared gas analyzers.
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Field Observations:

« Longitudinal monitoring of treated and untreated wetland sites was performed to
assess vegetation recovery, microbial colonization, and changes in carbon
density.

Media Analysis:

o Dhruv Rathee’s climate change videos, along with supplementary articles, were
coded and analyzed to identify key themes and measure their impact on public
discourse regarding nature-based solutions.

3.3 Data Analysis and Interpretation

Quantitative data were statistically analyzed using software such as SPSS to determine
significant

differences in carbon sequestration rates between treatment and control samples. Qualitative
data were analyzed using thematic content analysis, with inter-coder reliability checks ensuring
the validity of

identified themes.

4. Findings
4.1 Laboratory and Field Results
Preliminary results from the laboratory and field studies indicate:

e« Enhanced Carbon Sequestration: Wetland samples inoculated with CCMs
demonstrated a statistically significant increase in carbon absorption compared to
control samples.

e Influence of Environmental Conditions: The performance of CCMs was optimized
under specific environmental conditions, including favorable pH levels, ambient
temperatures, and nutrient availability.

4.2 Insights from Media Analysis
Analysis of digital media revealed:

o Effective Public Engagement: Dhruv Rathee’s videos were successful in
translating complex scientific information into accessible content, fostering
widespread interest in nature-based climate solutions.

e Support for Innovative Interventions: Public discourse, as reflected in media
content, suggests strong support for integrating biotechnological methods like

CCMs in broader climate action strategies.
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5. Conclusion

This undergraduate team study explores the role of carbon-capturing microorganisms in
restoring polluted wetlands as a nature-based climate action strategy. The research combines
laboratory

experiments, field observations, and media content analysis to demonstrate that CCMs
significantly enhance carbon sequestration under optimal conditions. In addition to addressing
the technical challenges of ecosystem restoration, the study highlights the potential impact of
public discourse— championed by figures like Dhruv Rathee—in shaping supportive policies
for innovative climate

solutions. Continued research and interdisciplinary collaboration are essential to fully harness

the benefits of this promising approach.

6. Suggestion
6.1 Implications for Climate Action
The integration of CCMs in wetland restoration presents a viable strategy to enhance natural
carbon sinks. By boosting carbon sequestration, these interventions not only address
environmental
degradation but also contribute to global efforts in reducing greenhouse gas concentrations.
The combined insights from experimental results and media analysis underscore the potential
of these microbial interventions as key components of climate action policies.
6.2 Challenges and Considerations
o Scalability: Although laboratory results are promising, significant challenges
remain in scaling these interventions for widespread field application.
e Local Environmental Variability: The efficacy of CCMs is highly dependent
on local conditions, necessitating site-specific adaptation and continuous
monitoring.
o Policy Integration: There is a need for robust policies and regulatory frameworks to
support the widespread implementation of CCM-based restoration practices.
6.3 Future Research Directions
Future research should focus on:
o Extended field studies to evaluate long-term sustainability and environmental impact.

o Integration of CCM approaches with conventional ecological restoration
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strategies. Comprehensive economic and social analyses to determine cost-

effectiveness and scalability
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