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ABSTRACT

Environmental monitoring and management are critical for sustainable development 
and the preservation of natural resources. Recent advancements in artificial intel-
ligence (AI) integrated with geospatial technologies promise to revolutionize these 
fields. Delving into potential breakthroughs, AI offers precise, real-​time monitoring 
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of environmental parameters through machine learning (ML) algorithms, remote 
sensing data, and geographic information systems (GIS). Enhanced data analysis 
techniques facilitate the early detection of environmental anomalies, predictive 
modeling of ecological trends, and efficient resource management. Successful im-
plementations of AI in tracking climate change impacts, managing natural disasters, 
and monitoring biodiversity are presented through various case studies. Challenges 
such as data privacy, algorithm transparency, and the need for interdisciplinary 
collaboration are also addressed. Future research directions explore AI’s poten-
tial to foster more resilient and adaptive environmental management practices. 
Synthesizing AI and geospatial technology underscore a transformative approach 
to safeguarding our environment.

1. INTRODUCTION

Environmental monitoring and management are essential pillars for achieving 
sustainable development and ensuring the long-​term preservation of our planet's 
natural resources (Verschoor & Reijnders, 2001). As we face unprecedented en-
vironmental challenges—ranging from climate change and natural disasters to 
biodiversity loss—there is a pressing need for innovative approaches to enhance 
our ability to monitor, analyze, and manage these issues effectively. Recent advance-
ments in technology, particularly in the realm of artificial intelligence (AI) and 
geospatial technologies, offer promising breakthroughs in environmental monitoring 
and management (Balasubramanian, 2024; Shanmugapriya et al., 2024; Sharifi & 
Mahdipour, 2024). AI, with its capacity for real-​time data processing and advanced 
machine learning (ML) algorithms, is revolutionizing how we gather and interpret 
environmental data, as detailed in Zhang & Thorburn (2022). When combined with 
remote sensing data (Abraham et al., 2017) and geographic information systems 
(GIS) (Peterson, 2001), AI enables precise, real-​time monitoring of environmental 
parameters, leading to improved early detection of anomalies, predictive modeling 
of ecological trends (Evans et al., 2012), and more efficient resource management 
(Kanungo, 2024). As revealed by Maheswar et al. (2018), technologies such as the 
wireless sensor networks (WSN) can be used by security operatives for defense 
purposes. Robots are also evolving to protect marine transactions in ships (Ber-
man et al., 2020) and the removal of weeds from farmlands (Adeniji et al., 2023; 
Lytridis & Pachidis, 2024). This review delves into the transformative potential of 
AI in environmental monitoring and management, exploring key areas where these 
technologies are making significant impacts. It examines real-​time monitoring and 
predictive modeling, highlighting how AI enhances our ability to track and predict 
environmental changes. The application of these technologies in climate change 
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