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Abstract : This study aims to clarify the role of biostatistics in enhancing the analytical framework of 

Environmental Impact Assessment (EIA) by examining key statistical models such as Principal Component Analysis 

(PCA) and Structural Equation Modeling (SEM). The research adopts an analytical–descriptive approach supported 

by a structured literature review of recent scientific publications. The methodology includes identifying relevant 

statistical tools, reviewing their applications in environmental data analysis, and evaluating their effectiveness in 

interpreting complex environmental indicators such as water and air quality. Results show that biostatistical modeling 

significantly improves the accuracy of environmental assessment by enabling multivariate analysis, reducing data 

dimensionality, and enhancing predictive power. The study concludes that integrating biostatistics into EIA 

methodologies contributes to better decision-making and provides a strong scientific basis for evaluating 

environmental risks. Recommendations for future research include applying PCA and SEM to real environmental 

datasets to validate their practical performance. 
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