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Fig. 1 Illustration of the work approach for ensuring water quality safety
in the South-to-North Water Transfers Project
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Tab. 1 The legal provisions of water quality protection for the South-to-North Water Transfers Project
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Fig.2 Long-term average permanganate index variations at 30 cross-sections of the first phase of Middle Route Project
from December 2014 to July 2024
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The practices and recommendations for water quality safety assurance
in the South-to-North Water Transfers Project

TIAN Wei', CHEN Qingwei', WU Xianfeng', LIANG Kang’
(1. China South-to-North Water Diversion Corporation Limited, Beijing 100142, China; 2. Key Laboratory of Water Cycle and Related Land Surface
Processes, Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China )

Abstract: Securing water quality for long-distance water transfer initiatives is imperative for the enduring
leveraging of the integrated benefits of such hydrological engineering endeavors. The South-to-North Water
Transfers Project stands as the most extensive multipurpose water transfer scheme to date. A rigorous and
systematic investigation into the water quality assurance strategies for the South-to-North Water Transfers Project is
pivotal in offering critical insights and technological underpinnings for the water quality preservation in trans-basin
water diversion undertakings. Over the decade since the full operation of the first phase of the South-to-North Water
Transfers Project, the project has been running smoothly with continuously excellent water quality. The water
quality of the first phase of Middle Route has remained stable at or above the Surface Water Category Il standards,
while the Eastern Route’s first phase has continuously maintained Surface Water Category Il standards. This has
provided a substantial supply of high-quality water to the recipient areas, yielding significant economic, social, and
ecological benefits. It is of great responsibility and importance to plan, organize, and implement water quality safety
assurance for the South-to-North Water Transfers Project in the new era. This paper systematically reviewed the
practical experience gained in ensuring water quality safety in the first phase of the South-to-North Water Transfers
Project. Over the decade since the full operation, the project’s operational management organizations have
preliminary established a water quality monitoring system, continuously improved the water quality protection
system, steadily advanced the prevention and control of water quality risks, and persistently enhanced emergency
response capabilities. Robust efforts have been made in providing scientific and technological support, thereby
establishing an initial framework for water quality safety assurance , and effectively enhancing the capability to
ensure water quality safety. Over the decade, the role of the South-to-North Water Transfers Project has shifted from
a supplementary to a primary one. The national requirements for water quality safety have continuously increased,
presenting the project with new challenges and difficulties in ensuring water quality safety. Firstly, there is an urgent
need to comprehensively upgrade the monitoring and control system for the aquatic ecological environment. The

current aquatic ecological monitoring in the South-to-North Water Transfers Project is in its initial stage, and further
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optimization of monitoring indicators and frequencies is required. Additionally, the foundation for monitoring
emerging pollutants such as endocrine disruptors, antibiotics, and microplastics, which are of national concern, is
relatively weak. Secondly, the interlinkage mechanism for water quality protection requires immediate refinement
and improvement. Engineering operation and management entities need to further refine the mechanisms for
government-enterprise coordination and vertically integrated pollution prevention and control. Thirdly, the capacity
for risk prevention and control of water pollution needs to be enhanced.The project still faces risks and hidden
dangers to water quality safety, including hazardous chemical transport accidents at bridge crossings, external water
entering the canal, internal discharge of groundwater, damage to pipelines crossing oil-contaminated areas, and
navigation-related risks. Fourthly, the emergency response capability for sudden water pollution incidents requires
strengthening and enhancement. Fifthly, there is an urgent need to coordinate and lead the development of a
scientific and technological support system for water quality protection. Confronted with the new situation and
requirements, the project operation and management organizations were required to further improve the water
quality safety assurance system and enhance management effectiveness. This paper planned the water quality safety
assurance work for the project in the new era, aiming to refine and enhance the high-quality water quality protection
system. It specifically proposed the next steps in five areas: water quality monitoring, protection system, risk
prevention and control, emergency response, and scientific and technological support. These steps included
continuously improving the monitoring and control capabilities for water quality and aquatic ecology, promoting the
construction of a coordinated mechanism for water quality safety assurance, strengthening the dynamic management
of pollution risk sources along the route, enhancing emergency response capabilities, and maintaining scientific and
technological support for water quality protection. The research findings provided effective support for ensuring the
water quality safety of the South-to-North Water Transfers Project and subsequent projects, safeguarding the

continuous flow of clear water to the north.

Key words: South-to-North Water Transfers Project; water quality safety assurance; water quality monitoring;

emergency response; pollution prevention and control

(L35 9om)

to needs, satisfying the testing of different control algorithms. This study provides important technical support for
the development and testing of control models in the field of canal water transfer engineering. MIL test can greatly
improve the quality of control models, ensuring the reliability of canal water transfer control models in various
working conditions, laying a solid foundation for improving the operational efficiency and safety of water transfer
projects.

Key words: channel water delivery; model-in-the-loop test; hydrodynamic numerical simulation; control system;
LabVIEW
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