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A distributed water quality monitoring system based on a micro — spectrometer
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Abstract; To address issues in traditional surface water online monitoring systems such as prolonged
analysis cycles, high chemical reagent consumption, and complex maintenance requirements, a novel in
— situ water quality monitoring system based on micro — spectrometer technology has been developed. By
integrating micro — spectroscopy with the Lambert — Beer law and incorporating principal component
analysis (PCA) technology, a nonlinear quantitative analysis model for spectral information was estab-
lished. This system enables real — time detection of seven water quality parameters including organic pol-
lutants and nitrogen — containing contaminants. Featuring a modular design, the system demonstrates rea-
gent — free operation, low — power consumption, and high real — time performance. Comparative field ap-
plications have validated its effectiveness in rapid response and pollution trend prediction capabilities.

Keywords ; ultraviolet — visible spectroscopy; water quality monitoring; online monitoring; portable

devices; principal component analysis (PCA)
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