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Abstract

River water quality is susceptible to various factors, including industrial,
agricultural, animal farming, and domestic wastewater. These pollutants from
different sources interact, causing complex and dynamically changing characteristics
in river systems. Therefore, accurately predicting changes in river water quality is
crucial not only for environmental monitoring but also for the effectiveness of
pollution control strategies. This study aims to establish a high-accuracy river water
quality prediction model to help environmental management authorities effectively
identify pollution hotspots, thereby supporting precise decision-making and resource
allocation for potential pollution risks, ultimately achieving water quality protection
and pollution prevention goals. To achieve these objectives, this research first collects
and integrates comprehensive river water quality monitoring data provided by the
Ministry of Environment in Taiwan, combined with land use and development data
from the Ministry of the Interior. Using SPSS software for factor analysis, the study
identifies the primary factors affecting river water quality. Subsequently, a machine
learning model is developed to deeply explore the intrinsic relationships between

water quality parameters and land use patterns.
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