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Sustainable soil resource management is one of the fundamental and critical challenges in environmental and
agricultural sectors, both in Iran and globally. As the primary foundation for agricultural production, soil
plays a key role in ensuring food security and achieving sustainable development. Consequently, soil
degradation, erosion, salinization, pollution, and declining soil quality are considered serious threats to
agricultural productivity and environmental health. In recent years, advanced technologies such as artificial
intelligence (Al) and machine learning have emerged as powerful tools, enabling the analysis of large and
complex datasets related to soil resources and significantly improving management decision-making
processes.This review article examines the applications of Al and machine learning in soil resource
management, evaluating global success stories as well as the more limited domestic experiences.
Additionally, it discusses in detail the main challenges of implementing these technologies in Iran, including
the lack of local data, infrastructural limitations, the need for specialized training, and the importance of
raising awareness. Finally, the article proposes strategies for the development and localization of data-driven
technologies in the management of the country’s soil resources. The findings of this study indicate that the
targeted use of artificial intelligence can be an effective step toward enhancing the productivity, conservation,
and sustainability of Iran’s soil resources, paving the way for the development of smart and sustainable
agriculture.

Keywords: Data technology, smart agriculture, soil monitoring



