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Abstract

Eutrophication of reservoirs is a major issue concerning the utilization of water
resources, typically occurring due to increased human activities in the catchment area
or upstream of the water body. These activities lead to the influx of large amounts of
nutrients, such as nitrogen and phosphorus, into reservoirs through surface runoff and
lateral flow. According to the Environmental Protection Administration's 2022 reservoir
water quality monitoring data, 20 major reservoirs in Taiwan are classified as eutrophic.

This study aims to analyze the four major eutrophic reservoirs—Mingde, Baihe,
Chengging Lake, and Fengshan—to investigate the main factors affecting water quality
and sources of pollution in each reservoir. The study utilizes Principal Component
Analysis (PCA) to conduct an in-depth examination of the water quality data from
different reservoirs. PCA is a widely used multivariate data analysis method for
reducing data dimensions and identifying patterns and structures within the data. The
main purpose is to transform the original variables into a new set of uncorrelated
principal components, capturing the maximum variability in the dataset. These
principal components are then ranked by the magnitude of their variance to understand
the relationship between principal components and water quality.

These findings contribute to a more comprehensive understanding of the water
quality characteristics of each reservoir and provide valuable references for future
targeted water quality management and protection measures. Future research will delve
deeper into the mechanisms behind water quality issues and propose effective solutions

to promote sustainable utilization and protection of water resources.
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