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Abstract

Reclaimed water replenishment is an important measure for maintaining ecological baseflow and im-
proving urban river landscapes in water-deficient cities, but continuous replenishment may also cause
nutrient accumulation, algal growth, microbial risks and weakened habitat functions. Taking reclaimed
water replenishment rivers in Xi’an City as the research object, this study conducted monitoring from
May to September 2024 at five typical sections, including the upstream control section, replenishment
outlet, mixed section, landscape retention section and downstream recovery section. Indicators includ-
ing pH, dissolved oxygen, permanganate index, ammonia nitrogen, total phosphorus, total nitrogen,
chlorophyll-a, and fecal coliforms were selected, and an analytical framework of “water quality indica-
tors, ecological response, risk classification, regulation strategies” was established. The results show
that nutrient concentrations, chlorophyll-a and microbial indicators were relatively high at the replen-
ishment outlet and landscape retention section, with TN, TP, chlorophyll-a and fecal coliform as domi-
nantrisk factors. The downstream recovery section presented reduced risks due to dilution, reoxygen-
ation and riparian interception. A comprehensive strategy involving source upgrading, process purifi-
cation, ecological restoration and intelligent supervision is proposed to support reclaimed water eco-
logical replenishment and urban river restoration in northern water-deficient cities.
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Table 1. Typical research sections and sampling information
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Table 2. Monitoring batches and quality control scheme
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Figure 1. Schematic diagram of the study reach and sampling sections
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Table 3. Measured data of water ecological risks in typical sections
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Figure 2. Longitudinal variation of key ecological risk indicators
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