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Table 1 Main water quality parameters and comprehensive scores of each sampling site
M5 T/C pH  DO/mgL"') ORPmV COD./(mgL") TP/(mgL"') TN/mgL') NH,-NA(mgL™) %if KI5
SZ1 32.3+0.2 6.82+0.19 7.06+0.12  208.0+£5.2 11.50+0.62 0.23+0.08 8.77+£0.22 0.30+0.03 15
S7Z2 31.3+0.2 6.85+0.13  5.23+0.09 103.9+3.8 20.28+1.82 0.63+0.10 5.32+0.18 0.97+0.08 9
SZ3  31.0+0.3 6.90+0.21 4.82+0.17 121.1+£6.2 20.84+1.15 0.49+0.04 7.35+0.13 0.80+0.12 8
SZ4  31.840.1 6.97+£0.23  3.49+0.20 130.6+2.0 24.77+1.63 0.45+0.07 7.51+£0.24 0.97+0.04 8
SZ5 31.840.2 7.03£0.16 3.56+0.14 125.6+8.5 18.51+0.55 0.39+0.04 7.48+0.23 1.20+0.17 9
SZ6 31.2+0.1 7.40+0.22 5.25+0.07 144.9+£5.6 28.66+0.90 0.36+0.05 4.24+0.25 1.16+0.07 8
SZ7 30.3+0.2 7.59+0.29 6.47+0.26 162.3+9.5 24.68+1.42 0.38+0.02 3.07+0.18 0.63+0.09 11
BJ1  21.0+0.2 7.63+0.11 8.29+0.13  213.7+10.2 35.07+0.80 0.05+0.02 7.57+0.21 0.224+0.05 14
BJ2  21.9+0.3 7.41+0.15 8.13£0.15 194.9+6.8 12.63+0.75 0.41+£0.03 6.67+0.17 0.30+0.03 14
BJ3  21.5£0.1 7.49+0.16 8.61£0.20  204.3+4.3 15.67+1.34 0.44+0.07 7.57+0.19 0.20+0.05 13
BJ4  20.4+0.3 7.42+0.18 8.54+0.09  220.6+£7.4 19.90+1.65 0.41+0.09 6.27+0.13 0.17+0.08 13
FT1 25.1£0.3 6.87+0.21 7.04+0.11 252.6£7.6 14.60+0.74 1.16+£0.07 9.87+0.30 0.34+0.04 13
FT2 24.0£0.1 7.26+0.13 8.07+0.13  226.6+5.1 15.33+1.39 1.22£0.11 9.87+0.14 0.72+0.05 12
FT3 22.5£0.1 7.29+0.34 7.46+0.19  208.5+9.3 14.37+£0.97 0.25+0.03 9.43+0.18 0.45+0.09 15
BJ1; 26.9+0.3 7.62+0.23  8.32+0.14 137.1£3.5 17.25%1.20 0.38+0.05 8.63+0.20 0.37+0.06 14
BJ2, 27.3+0.2 6.90£0.17 7.32+0.16  145.4+10.4 18.00+0.56 0.36+0.06 9.19+0.15 0.92+0.06 12
BJ3; 27.2+0.2 7.09+0.15 7.89+0.10 159.3+5.1 11.85+0.33 0.88+0.10 8.55+0.30 0.37+0.04 14
BJ4, 27.5+0.3 7.32+0.18 7.35£0.17  269.0+8.3 14.80£1.15 0.81+0.07 8.75+0.11 0.52+0.03 12
FT1, 28.1+0.1 7.18+0.16 7.95+0.13  297.5+8.8 9.40+0.47 0.51+0.03 8.34+0.17 ND 15
FT2, 29.0£0.1 7.43+0.21 7.87+0.11 273.4+4.7 9.55+0.27 0.50+0.06 9.32+0.25 ND 15
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Fig.2 DDbRDA and hierarchical cutting analysis
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Fig. 4 Ba-IBI score and health status of each sampling site
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Urban river health assessment based on biotic integrity bacterioplankton-index
of biotic integrity : A case study of Shenzhen River Basin
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Abstract  Anthropic impacts on-urban rivers induced the macrobiotic species disappearance and the
biodiversity losses, which reduced the accuracy of bioassessment. Bacteria are important decomposers in the
ecosystem material cycle and have the potential to indicate the health status of rivers. The development of
biological indicators based on bacterial community for assessing aquatic ecological status is urgently needed. In
this study, bacterioplankton-index of biotic integrity (Ba-IBI) was constructed to evaluate the status of three
urban rivers in Shenzhen River Basin. Based on the Illumina high-throughput sequencing results of planktonic
bacteria, the core indicators were identified by difference examination, boxplot screening and correlation
analysis. Among the 163 candidate indicators, the relative abundance of Proteobacteria, Actinomycetes,
Microfilariae and Simpson index at the phylum level were regarded as the core indicators to develop the Ba-IBI.
The results showed that 7, 4, 5 and 4 of the 20 sites in the Shenzhen River basin were in healthy state, sub-
healthy state, general state and poor state, respectively. The Shenzhen River was in poor states, with 85.7% of
the points in the general or poor states, and the health status gradually deteriorated from the upstream to the
downstream. Buji River and Futian River were in sub-health states. There was a high correlation between Ba-IBI
score and water quality (R=0.77, P<0.01) suggesting that Ba-IBI could effectively evaluate the health states of
urban rivers. This study can provide a reference for the restoration and management of rivers in Shenzhen.

Keywords urban river health assessment; index of biotic integrity; bacterioplankton; Shenzhen River Basin
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