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Abstract

With the intelligent development of ecological environment monitoring networks, automated surface water quality monitoring
has become pivotal in water environment management. However, data validity and accuracy remain subject to fluctuations due
to environmental disturbances, instrument drift, sampling errors, and transmission anomalies. This study investigates the impact
of environmental conditions, equipment performance degradation, and sampling errors on monitoring data by analyzing data
source characteristics. A data validity evaluation system was established based on integrity, accuracy, stability, and consistency,
complemented by a dual-layer calibration method integrating physical models and data-driven models. Empirical results demonstrate
that this approach effectively identifies anomalies, corrects drift, and enhances data continuity and reliability, thereby providing
scientific support for water quality assessment, pollution source tracing, and environmental regulation.
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