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ABSTRACT

Despite technological advances, natural and human-induced radiation impacts bio-
diversity, ecology, and sustainable development. This study investigates radiation's
varied effects on ecosystems, emphasizing how direct and indirect factors disrupt
trophic linkages and population dynamics in underwater species. It reveals diverse
environmental consequences, including genetic alterations and ecosystem disrup-
tions. The study assesses the efficacy and feasibility of mitigation and remediation
strategies, highlighting the need for stronger, more comprehensive policies to protect
ecosystems and promote radiation-free growth. It underscores the importance of
evaluating andimproving policies to enhance environmental stewardship. Real-world
ecological and biodiversity disasters related to radiation are depicted, providing
responses and insights. Finally, the study suggests ways that more research can be
done in the future to fill in the gaps in our knowledge and help us understand and
deal with this important problem in a way that is more in line with digital inclusion
and globalization.
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Environmental Conservation and Sustainable Development

INTRODUCTION

Environmental management and sustainable development (EMDS), which play
a vital role in the health and functioning of the earth's seas, face ongoing risks from
various stressors. One such stressor (a chemical or biological agent, environmental
condition, external stimulus, or an event seen as causing stress to an organism) is
radiation contamination, a multifaceted and formidable problem (Banerjee et al.,
2023). The extensive and varied ecosystems, encompassing coral reefs, kelp forests,
and open ocean settings, offer substantial support to a wide range of environmental
organisms. These ecosystems are crucial in providing sustenance, livelihoods, and
environmental benefits to billions of individuals globally (Manakane et al., 2023).
The health and sustainability of these ecosystems have environmental value and
worldwide economic and cultural importance.

The transboundary character of radiation pollution in ecology and biodiversity
underscores the importance of international collaboration and governance. The
natural environment exhibits a lack of adherence to political boundaries, enabling
radiation contamination to exert extensive consequences that transcend the confines
of individual nations (Olabi et al., 2023). The imperative for collaborative endeavors
among nations, regulatory entities, and international institutions, for example, the
International Atomic Energy Agency! (IAEA) and the United Nations?, is of utmost
significance. To ensure efficient monitoring and mitigation of radiation-related
accidents and their environmental and societal effects, it is imperative to establish
standardized processes, facilitate data sharing, and establish robust agreements
(Bayarsaikhan et al., 2023).

IAEA provides critical data and analysis to member states, helping to identify
and address radiation contamination and its potential impacts on health and the
environment. It also develops and promotes international safety standards and
guidelines for the safe use of nuclear technology and the management of radio-
active waste (Giammarile et al., 2024). IAEA offers technical support, expertise,
and resources to affected countries, facilitating rapid and effective mitigation of
radiation hazards, training and capacity-building programs for member states to
enhance their abilities to manage radiation risks, and largely fosters collaboration
among scientific communities to advance understanding and innovation in radiation
safety (Fontanet Soler et al., 2024). Moreover, the UN develops and advocates for
international policies and frameworks that address radiation contamination and its
effects. Through its various agencies, the UN promotes the implementation of these
policies at the national and international levels.

The UN also facilitates coordination and collaboration among member states,
international organizations, and other stakeholders to address radiation contam-
ination, fostering public health initiatives. The UN Environment Programme?®
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