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Abstract

This study aimed to investigate the impact of meteorological data, through its four
dimensions (accuracy and reliability of weather forecasts, integration of meteorological data
with early warning systems, predictive analytics based on climate models, and technological
infrastructure for managing meteorological data), on operational risk management in
meteorological centers in the Kingdom of Saudi Arabia. The study adopted the descriptive
analytical approach, and a questionnaire was used as the primary tool for data collection. It was
distributed to a stratified random sample of (220) employees working in meteorological centers
affiliated with the National Center of Meteorology, of which (212) questionnaires were
retrieved, and (204) were finally subjected to analysis. Data were analyzed using SPSS V.26
through a range of statistical techniques, including means, standard deviations, Pearson
correlation coefficient, and simple and multiple regression analyses.

The study concluded that there is a statistically significant impact at the level (a < 0.05) of
meteorological data, with its combined dimensions, on operational risk management in
meteorological centers in Saudi Arabia, with a coefficient of determination (R? = 0.734). The
dimension of predictive analytics based on climate models ranked first in terms of impact,
followed by the integration of early warning systems, then technological infrastructure, and
finally the accuracy of weather forecasts. The study recommended establishing a specialized
unit for operational risk management, investing in developing predictive analytical capabilities,
strengthening partnerships with regional and international centers, periodically updating
technological infrastructure, and developing an impact-based early warning system in
alignment with the objectives of Saudi Vision 2030.

Keywords: Meteorological Data, Weather Forecasts, Early Warning Systems, Predictive
Analytics, Technological Infrastructure, Operational Risk Management, Meteorological
Centers, Kingdom of Saudi Arabia.
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