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[Abstract] During China's urbanisation process, urban black and odorous water bodies face persistent pollution
and recurrent recurrence of black and foul conditions, significantly constraining urban ecological environments
and residents' quality of life. To achieve the ecological vision of ‘clear waters and green shores where fish glide
through shallow depths,” this study employs systems engineering theory to establish a synergistic technical
framework for the management of urban black and odorous water bodies and water ecological restoration.
Analysis from environmental science and ecological engineering perspectives reveals three core factors
underlying water blackening and odour: high—intensity external pollution inputs, release of internal pollutants
from sediments, and impaired pollutant dispersion due to inadequate hydrodynamics. Accordingly, the
synergistic logic between pollution source control and ecological restoration is outlined, proposing a
three—tiered technical framework: ‘External Source Interception — Internal Source Purification — Ecological
Reconstruction’. External source interception relies on intelligent discharge purification devices and distributed
intercepting pipe networks for source control; internal source purification employs in—situ sediment
decontamination technology to eliminate release risks; ecological reconstruction enhances self—purification
capacity through submerged plant community establishment and microbial reinforcement. Case studies of
Shiyan River in Shenzhen and a black—odorous water body remediation project in Hebei demonstrate, through
water quality monitoring and ecological indicator analysis, the system's significant efficacy in reducing COD and
ammonia nitrogen levels while restoring biodiversity. A dual evaluation framework combining water quality
improvement metrics and ecological integrity indices enables quantitative assessment of remediation outcomes.
Research demonstrates that this synergistic technology system achieves unified water quality enhancement and

ecological stability, providing both technical solutions and theoretical underpinnings for the sustainable
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long—term remediation of black and odorous water bodies.

[Key words] Black And Odorous Water Bodies; Ecological Restoration; Synergistic Technology; Sediment

Remediation; Submerged Plants
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