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ABSTRACT

Carbon sequestration plays a crucial role in mitigating climate change by capturing
and storing atmospheric carbon dioxide in various natural and engineered systems.
The chapter Advanced Systems for Monitoring Carbon Sequestration explores state-
of-the-art technologies and methodologies for tracking, quantifying, and verifying
carbon sequestration in terrestrial, oceanic, and geological reservoirs. It provides
an in-depth analysis of remote sensing, geospatial modeling, sensor networks, and
Al-driven analytics that enhance the accuracy and efficiency of monitoring process-
es. Additionally, the chapter discusses the integration of satellite imagery, LiDAR,
eddy covariance flux towers, and soil carbon measurement techniques. The role of
blockchain and data transparency in carbon credit verification is also examined. By
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addressing challenges such as data uncertainty, cost-effectiveness, and scalability,
the chapter highlights future directions for advancing monitoring frameworks to
support global carbon management strategies.

1. INTRODUCTION
1.1 Background

Climate change is one of the most pressing global challenges, driven by excessive
greenhouse gas emissions, particularly carbon dioxide (CO2). Industrial activities,
deforestation, and fossil fuel combustion have significantly increased atmospheric
CO2 levels, contributing to global warming and environmental instability (IPCC,
2021). Carbon sequestration, which involves capturing and storing CO2, is a key
strategy to mitigate climate change effects and achieve carbon neutrality. Traditional
carbon sequestration methods, including biological, geological, and chemical pro-
cesses, have shown promise but require further enhancement to improve efficiency
and scalability.

Artificial Intelligence (Al) and Machine Learning (ML) have emerged as powerful
tools in environmental sustainability, providing data-driven solutions to optimize
carbon sequestration. Al can analyze vast amounts of data, predict sequestration
potential, and enhance carbon capture processes, making it an essential component
in modern climate change mitigation strategies (Zhao et al., 2022).

1.2 Problem Statement

Despite advancements in carbon sequestration techniques, several challenges
persist, including inefficiencies in monitoring, prediction, and optimization of
sequestration sites. Traditional methods lack real-time adaptability, leading to
suboptimal CO2 capture and storage. The application of Al and ML in this domain
remains underutilized, primarily due to data limitations, computational constraints,
and regulatory barriers (Goodrich et al., 2020). This research aims to bridge this
gap by exploring Al-driven approaches to enhance carbon sequestration efficiency
and effectiveness.

1.3 Objectives

The primary objectives of this study are:

438



16 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/ai-and-machine-learning-in-carbon-

sequestration/376138

Related Content

Theory, Analysis and Measurements of Rectangular Patch Resonator
Sensors

N. Aouabdia, N. E. Belhadj-Taharand G. Alquie (2014). International Journal of
Measurement Technologies and Instrumentation Engineering (pp. 8-23).

www.irma-international.org/article/theory-analysis-and-measurements-of-rectangular-patch-

resonator-sensors/126906

Analysis of Woven and Non-Woven Polyester Fabrics Made Flexible CP
Annular Ring Textile Antenna

Kiran Ramesh Rathodand B. K. Mishra (2019). International Journal of Electronics,
Communications, and Measurement Engineering (pp. 53-66).

www.irma-international.org/article/analysis-of-woven-and-non-woven-polyester-fabrics-made-

flexible-cp-annular-ring-textile-antenna/232283

The Challenge of Developing Primary Standards Mixtures of Carbon Dioxide
at Atmospheric Levels to Establish Traceability to GHG Monitoring Analysis
Andreia de Lima Fioravante, Cristiane Rodrigues Augusto, Valnei Smarcaro da
Cunhaand Luiz Antonio d'Avila (2017). International Journal of Measurement
Technologies and Instrumentation Engineering (pp. 1-15).

www.irma-international.org/article/the-challenge-of-developing-primary-standards-mixtures-of-

carbon-dioxide-at-atmospheric-levels-to-establish-traceability-to-ghg-monitoring-analysis/202342

Live Assessment by Questioning in an Interactive Classroom
Michael McCabe (2006). Audience Response Systems in Higher Education:
Applications and Cases (pp. 276-288).

www.irma-international.org/chapter/live-assessment-questioning-interactive-classroom/5402

Role of IoT, Al, and ML in Carbon Management: A Convergence of
Technologies for Efficient Monitoring and Analysis

Sandeep Bhatia, Soniya Verma, Neha Goel, Pawan Kumar Goeland Gunjan Gupta
(2025). Advanced Systems for Monitoring Carbon Sequestration (pp. 481-508).
www.irma-international.org/chapter/role-of-iot-ai-and-ml-in-carbon-management/376140



http://www.igi-global.com/chapter/ai-and-machine-learning-in-carbon-sequestration/376138
http://www.igi-global.com/chapter/ai-and-machine-learning-in-carbon-sequestration/376138
http://www.igi-global.com/chapter/ai-and-machine-learning-in-carbon-sequestration/376138
http://www.irma-international.org/article/theory-analysis-and-measurements-of-rectangular-patch-resonator-sensors/126906
http://www.irma-international.org/article/theory-analysis-and-measurements-of-rectangular-patch-resonator-sensors/126906
http://www.irma-international.org/article/analysis-of-woven-and-non-woven-polyester-fabrics-made-flexible-cp-annular-ring-textile-antenna/232283
http://www.irma-international.org/article/analysis-of-woven-and-non-woven-polyester-fabrics-made-flexible-cp-annular-ring-textile-antenna/232283
http://www.irma-international.org/article/the-challenge-of-developing-primary-standards-mixtures-of-carbon-dioxide-at-atmospheric-levels-to-establish-traceability-to-ghg-monitoring-analysis/202342
http://www.irma-international.org/article/the-challenge-of-developing-primary-standards-mixtures-of-carbon-dioxide-at-atmospheric-levels-to-establish-traceability-to-ghg-monitoring-analysis/202342
http://www.irma-international.org/chapter/live-assessment-questioning-interactive-classroom/5402
http://www.irma-international.org/chapter/role-of-iot-ai-and-ml-in-carbon-management/376140

