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Abstract:

This research explores the integration of artificial intelligence (Al) technologies in
agricultural risk management in Makkah, Saudi Arabia, with a focus on mitigating plant pests
and animal diseases. The study aims to evaluate the effectiveness of Al-powered data analytics,
real-time monitoring, decision support systems, and automation in enhancing operational
efficiency and sustainability. By addressing these objectives, the research aligns with Vision
2030’s emphasis on innovation and agricultural resilience. A mixed-methods approach is
employed, combining quantitative and qualitative techniques to ensure a comprehensive
analysis. Quantitative data is collected through a structured questionnaire distributed to farmers,
agricultural experts, and policymakers, assessing their perceptions of Al's role in risk
management. Qualitative insights are derived from an extensive literature review, examining
existing research on Al applications in agriculture and identifying knowledge gaps. The study
employs a descriptive analytical framework to interpret findings, integrating primary and
secondary data to enhance the reliability of the results. The findings reveal that Al technologies
significantly improve the prediction, monitoring, and mitigation of agricultural risks. Data
analytics and real-time monitoring enhance early threat detection, while decision support
systems optimize strategies for controlling pests and diseases. Automation contributes to
operational efficiency and sustainability, reinforcing the effectiveness of risk management
practices. Based on these results, the study recommends investing in Al infrastructure, fostering
public-private partnerships, and tailoring Al solutions to regional challenges. Ethical policies
and global cooperation are also emphasized to ensure equitable access and long-term
sustainability. This research underscores Al's transformative potential in addressing agricultural
challenges, contributing to food security and sustainable practices. It provides actionable
insights for stakeholders, including policymakers, academics, and practitioners, advocating for

Al-driven innovations to enhance agricultural resilience in Makkah and beyond.

Keywords:

Artificial Intelligence - Risk Management - Data Analytics - Real-Time Monitoring - Decision

Support Systems - Automation.
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