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Abstract: A river circulation flow simulation system was developed to model the mixing of varying
volumes of reclaimed water and rainwater runoff, so as to preliminarily investigate the changes in the
aquatic environment following the discharge of rainwater runoff into a reclaimed water river channel.

When the volume ratio of reclaimed water to rainwater was 1:1 and 2: 1, the concentrations of NH;*—N

E&WH: BRELFELITLBIE (2021YFC3200700)
BEI1EE: BEEL E-mail: xuechonghua@bucea.edu.cn

<141 -



B4k E23Mm b OE 4 K HE K

and NO3 =N in the overlying water exhibited an initial increase followed by a gradual decrease, eventually
stabilizing at (0.50+0.03) mg/L. and (1.7+0.6) mg/L after 72 hours, respectively. When the volume ratio
was 1:2, both nitrogen species displayed an initial decline followed by stabilization. Following the input
of rainwater runoff, the average proportions of dissolved microbial metabolic products and aromatic
proteins in the river channel decreased by 20.0% and 8.3%, respectively, whereas the average proportion
of humic acid increased by 15.7%, indicating a transformation of organic matters into more refractory
components. Regarding microbial community succession, the relative abundance of Proteobacteria
reached 35.79% under conditions of high rainwater pollution loads. Dechloromonas and Thiobacillus were
the predominant denitrifying bacterial genera and likely played a central role in nitrogen removal
processes. During the restoration phase of reclaimed water river channels, the relative abundance of
Nitrospira typically increased, thereby promoting the nitrification process. During the rainfall event,

nitrogen metabolism in the overlying water was likely predominantly mediated by ammonia oxidation and
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aerobic denitrification processes.
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Fig.1 Schematic diagram of river flow circulation test
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Fig.2 Change in COD concentration in overlying water
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Fig.5 Change in COD concentration in overlying water

during restoration phase
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Fig.8 Structural characteristics of microbial communities
in riverbed sediments at phylum level during rainfall event
and restoration phases
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Fig.9 Structural characteristics of microbial communities

in riverbed sediments at genus level during rainfall event

and restoration phases
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Fig.10 Change in relative abundance of nitrogen

metabolism related genes
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