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Analysis of biological benchmarks for the Chishui River based on benthic integrity assessment//LI Xinyu', YAN
Long', HU Peng', SHANG Chongju®, HU Yanhang®, SU Wenhang", XU Zhi’( 1. State Key Laboratory of Simulation and
Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038,
China; 2. Institute of Disaster Prevention and Water Conservation, Guizhou Institute of Water Conservancy Science, Guiyang
550002, China; 3. College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002,
China; 4. School of Civil Engineering, Sun Yat-Sen University, Zhuhai 519082, China; 5. China Three Gorges
Corporation, Wuhan 430010, China)

Abstract: Environmental assessment was conducted at 26 sampling points along the main stream of the Chishui River, and
7 reference points were determined in the upper reaches and 4 in the middle and lower reaches. Through analysis of the
distribution range of parameter values, discriminant ability analysis and redundancy analysis, 22 candidate indicators were
screened. The ratio method was employed to calculate the scores of each parameter and the benthic macroinvertebrate
integrity index (B-IBI) of all sampling points. Based on the B-IBI, the biological benchmark values of the Chishui River in
different periods (dry season, wet season, and normal season) and different reaches (upper reaches, middle and lower
reaches) were respectively formulated. The results showed that the core parameters in the dry season included the total
number of taxonomic units, the number of EPT ( Ephemeroptera, Plecoptera, and Trichoptera) taxonomic units, the
relative abundance of predator individuals and the Pielou evenness index. The core parameters in the wet season included
the total number of taxonomic units, the number of EPT taxonomic units, the Hilsenhoff biotic index, and the Margalef
richness index. The core parameters in the normal water season included the total number of taxonomic units, the number of
EPT taxonomic units, the percentage of EPT individuals, the Hilsenhoff biotic index, and the relative abundance of
predator individuals. The biological benchmark values of the upper reaches and the middle and lower reaches of the Chishui
River in the dry season were 6. 86 and 5. 04 respectively, those in the wet season were 6. 45 and 4. 43 respectively, and
those in the normal season were 6. 65 and 6. 25 respectively.
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Table 1 Relationship between candidate indicators and their response to external pressure
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Fig.2 Distribution of benthic species and density in
the Chishui River
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Table 2 Benthic dominant species in the Chishui River
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Fig. 9 Distribution of B-IBI at each sampling
point of the Chishui River
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Fig. 10 Four cross-section types of the Chishui River
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