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Optimization of Traceability Management in Water Environment Monitoring Laboratories
— Design and Implementation Practice of Information System
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Abstract: Based on the "Regulations on Ecological and Environmental Monitoring", the "Ecological and
Environmental Code of the People's Republic of China", and the supplementary evaluation requirements for ecological and
environmental monitoring institutions stipulated in the qualification certification of inspection and testing institutions
(2025), this study combines the construction of the water environment monitoring laboratory of the Xinjiang Production
and Construction Corps. Focusing on the core bottlenecks of laboratory digital transformation, an integrated information
management system covering the entire testing business process is established. Centering on project management,
the system covers all operational processes, including contract signing, scheme formulation, sample collection, on-
site testing, sample preservation, sample circulation, sample preparation and pre-treatment, analytical testing, result
calculation, report preparation, data review and document issuance. It also realizes collaborative linkage with the
Corps' water environment monitoring center, achieving full-factor management and closed-loop traceability control
of personnel, equipment, materials, methods, environment and testing. This research provides replicable and scalable
technical approaches and management models for the digital development of ecological and environmental monitoring
laboratories, improves the accuracy, credibility and management efficiency of water environment monitoring data, and
supports the digital transformation of the ecological environment industry.
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