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Index selection for a water ecological quality evaluation system

in the Jinan section of Xiaoqing River

ZHENG Linlin, WANG Guangyong, WU Hui, WANG Hui, LIU Jianjun, ZHANG Shuiyan, TIAN Yong "

(Jinan Ecological Environment Monitoring Center,Jinan 250101, China)

Abstract : The Xiaoging River serves as a multifunctional waterway in Shandong Province, supporting flood control,
irrigation, and navigation activities. Accurate evaluation of its water ecological quality is crucial for informing ecological
restoration and guiding the resumption of navigation. This study conducted field monitoring to assess correlations between
water quality parameters and biodiversity indices, aiming to identify appropriate biological indicators at the species,
population, and community levels for the Jinan section. A hierarchical evaluation framework was developed by integrating
indicators across three levels: physicochemical characteristics, habitat quality, and ecological structure. This system was
applied for the first time to assess the water ecological quality of the Jinan section. The results aligned with the observed
spatial trend of water quality, characterized by a “high-low-high” pattern from upstream to downstream. The study
provides a scientific foundation for ecological restoration and navigation planning in the Xiaoging River basin and offers a
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methodological reference for evaluating urban river ecosystems in China.
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Table 1 Basic information on sampling cross-sections along the Jinan section of Xiaoqing River
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Table 2 Comprehensive evaluation index system for small watershed aquatic ecosystems
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Table 3  Classification and grading criteria for the health status of aquatic ecosystems
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Table 4 Selection and statistical results of habitat evaluation indicators for the Xiaoqing River
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Table 5 Measurement results of physicochemical indicators at different cross-sections of the Jinan section of Xiaoqing River
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DMT 23 1.46 0.17 8.87
G35 28 1.93 0.28 9.27
HXD 27 2.02 0.34 9.06
WLD 23 0.798 0.19 7.61
LSH 12 0.380 0.08 7.42
ML 9 0.315 0.04 2.08
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Table 6 Number of endemic phytoplankton species identified
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Table 8 Correlation between the abundance of fish indicator species and total nitrogen levels

Hh A f e R 60 1 1 1 4 7 -0.938

il ecss 5 6 6 5 8 8 0.560
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Table 9  Summary of zooplankton biological indices

S 4 3 1 1 2 1
N 850 91 50 25 50 75
d 0.308 0.307 0 0 0.177 0
H' 0.557 1.00 0 0 0.693 0
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Table 10 Summary of phytoplankton biological indices

S 113 48 98 64 68 61

N 7.45 x 10 6.78 x 10° 5.81 x 107 6.62 x 10’ 2.72 x 10’ 3.50 x 107
d 4 2 4 2 3 2

H 2.35 1.48 2.77 2.46 1.69 2.62
E 0.34 0.26 0.42 0.41 0.27 0.44

C 0.31 0.50 0.14 0.23 0.21 0.15

F 0.54 0.70 0.29 0.47 0.45 0.27
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Table 11  Summary of biological indices for fish species




FRIIE 55 /MBI R Bk A2 35 BT PP A R F 8 bR i 5T

F11(%:)
CEEEBEC WML s Wl W0 ek owr
d 1.89 1.02 0.36 1.26 0.43 1.51
)il 1.89 1.36 0.68 1.10 0.67 1.70
E 0.67 0.59 0.68 0.69 0.67 0.66
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Table 12 Total number of microbial taxonomic units

S(HEMIRI L) 1342 753 956 880 1017 1389
F 13 FRAM Y0 S F TR

Table 13 Total number of genus-level units associated with ammonia nitrogen-related microorganisms
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Table 14  Pearson correlation between biological indices and concentrations of total nitrogen and ammonia nitrogen

TR 5 R R -0.621 -0.428
R AR -0.581 -0.260
TR 2 REVETR 4L -0.084 0.094
R REVESR L -0.606 0.445
TR E 2 M B 0.140 0.237
RS VESR B 0.037 0.534
TRIERE P D0 3 4 B -0.325 -0.556
R AR R 0.325 0.365
TR BRI AL -0.744 -0.409
(RS -0.650 -0.541
(DGR -0.411 -0.052
SRR G E W 9 T 9 R e — 0.926
TRIFHEY) F 354K -0.339 -0.410
a2 F IR 0.518 0.155
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Table 15 Evaluation scores for the measured data of the Jinan section of Xiaoqing River using the assessment system
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E=E3 B TR 1.00 0.87 0.50 0.00 0.20 0.57
Ay 1.00 0.69 0.47 0.00 0.07 0.31
A 3 R 4.8 H P 1.00 0.92 0.67 0.00 0.62 0.37
AL MRSy 1.00 0.92 0.67 0.00 0.62 0.37
- A YR 1.00 0.37 0.57 0.00 0.10 0.27
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S ZAEPETR AL 1.00 0.33 -0.53 0.00 -0.54 0.76
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F AR EE 5 1.00 -0.64 -2.18 0.00 -1.55 0.27
S 1.00 0.07 -0.80 0.00 -0.68 0.53
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Fig.2 Trend of comprehensive scores across different cross-sections in the Jinan section of Xiaoqing River
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