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Abstract

This article examines how technological advancements have revolutionized fisheries management. It
showecases breakthroughs in aquaculture and developments in robotics, autonomous systems, electronic
monitoring and reporting, big data analytics, remote sensing and satellite monitoring. These
technologies are revolutionizing how aquaculture practices are optimized, data collected, and operations
in fisheries are monitored. The paper focuses on the technologies potential to improve fisheries'
sustainability, effectiveness, and transparency, ultimately opening the path for a time when ethical
fishing methods and thriving marine ecosystems coexist.
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Introduction

Technology breakthroughs that are revolutionizing fisheries management have caused a
significant transition in the fishing sector in recent years. These advancements, which range from
sophisticated monitoring systems to cutting-edge robotics, are improving productivity, sustainability,
and the general health of our oceans. In this article, we examine the innovative technical developments
in fisheries management and how those impact to the sector for a sustainable future.
Remote Sensing and Satellite Monitoring

The ability to monitor fishing activity in real-time on a worldwide scale is made possible by
satellite-based technologies. To efficiently detect illeagal fishing, prevent overfishing, and enforce rules,
vessel monitoring systems (VMS) and satellite imaging are used to track the movement and behavior of
fishing vessels. Additionally, the application of remote sensing technology offers relevant information
on oceanographic conditions, assisting stakeholders in making decisions regarding the best times and
places to fish.
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Artificial Intelligence (Al) and Big Data Analytics

The way of gathering fisheries data, examining and its usage has changed because of the
combination of Al and big data analytics. Machine learning algorithms can process enormous amounts
of data from numerous sources, such as catch reports, environmental sensors, and vessel monitoring. Al
can give precise stock evaluations, forecast fish population dynamics, and optimize fishing tactics for
sustainable yield by spotting patterns and correlations (Pinsky et al., 2018). Adaptive management is
possible through this data-driven methodology, which results in more effective resource allocation and
diminished environmental impacts.

Robotics and Autonomous Systems

Several facets of fisheries management are transforming n by dint of robotic technologies.
Without the human interventions, underwater vehicles (UUVs) with sensors and cameras may scan
marine ecosystems, monitor habitats, and evaluate fish stocks (Smith et al., 2010). With the ability to
autonomously collect data on temperature, salinity, and water quality, autonomous underwater gliders
can offer significant insights into the health of marine habitats. Additionally, aerial robotics and drones
are employed for airborne surveys, allowing for quick evaluation of fish shoals, spotting unlawful
activity, and supporting search and rescue efforts.

Electronic Monitoring (EM) and Electronic Reporting (ER)

The method by that fishing activities are observed and recorded has changed because of
electronic monitoring devices. EM systems record fishing activity onboard vessels using cameras,
sensors, and GPS technology to ensure compliance with rules and lessen the dependency on human
observers (Gutiérrez et al., 2012). Electronic reporting of catches by fishermen using ER systems
simplifies data collecting, reduces paperwork, and makes reporting possible in close to real-time. These
innovations increase data accuracy, transparency, and the ability to make wise judgements about
fisheries management.

Aquaculture Innovations

The aquaculture sector has undergone a revolution because of technological advancements,
which support effective and sustainable methods (Kroodsma et al., 2018). Automated feeders, remote
sensing technology, and advanced water quality monitoring systems optimize fish farm operations,
reducing waste and minimizing environmental effects. Enhancing disease resistance and growth rates

through genetic research and selective breeding programs helps to produce sustainable aquaculture.
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Figure 1. Digital Technology in Fisheries (Source: Maritime Survey,
https://onlinelibrary.wiley.com/doi/full/10.1111/faf.12361)
Conclusion

A new era in fisheries management, when sustainability and efficiency go hand in hand, is being
ushered in by technological advancements. Advancements in remote sensing, artificial intelligence,
robotics, electronic monitoring, and aquaculture are giving fisheries stakeholders the knowledge and
resources they need to make wise decisions, safeguard marine ecosystems, and guarantee the long-term
survival of the fishing sector. We can create a future in which ethical fishing methods and vibrant seas
coexist by embracing new technologies and encouraging collaborations between scientists, industry, and
politicians.
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