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Assessment of the fish index of biotic integrity and its relationship with environmental fac-
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Abstract. The environmental quality of Xiliao River Basin is assessed based on the fish index of biotic integrity ( F-IBI). Protection
limit values of the environmental factors correlated with the F-IBI are determined by the method of locally weighted regression scat-
terplot smoother( LOWESS). The results indicated that five indices, including the percentage of the Cobitidae fish, the number of
demersal fish species, the number of omnivorous fish species, the number of tolerated fish individuals and the percentage of the
nests spawning fish individuals, were suitable for constructing the F-IBI assessment system. The ratio method is used to unify di-
mensionless parameters. The 95% quantile of the F-IBI in all reference sites is used as the reference value of health conditions.
Forty four sampling sites of Xiliao River Basin were assessed by F-IBI. The results found that five sites(11.4% ) were in excellent
erade, nine sites(20.5% ) were in good grade, twelve sites(27.3% ) were in normal grade, eleven sites(25.0% ) were in poor
grade, and seven sites(15.9% ) were in very poor grade. Electrical conductivity, ammonia nitrogen, alkalinity and proportion of
sand were negatively correlated with F-IBI scores in the Xiliao River Basin, whereas slope and proportion of grassland were posi-
tively correlated with F-IBI scores. The results of LOWESS and independent sample ¢ test indicated that F-IBI scores significantly
changed when the electrical conductivity, ammonia nitrogen concentration, alkalinity, proportion of sand and proportion of grass-

land reached the protection limit value, which was 531 pwS/em, 0.55 mg/L, 4.4 mmol/L, 47.2% and 37.0% , respectively.
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The results of this study could provide beneficial information for the regional environmental management of fish integrity protection
in the Xiliao River Basin.

Keywords: Fish index of biotic integrity; LOWESS; Xiliao River Basin; environmental factors
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Fig. 1 Distribution of the sampling sites in the Xiliao River Basin
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Tab. 1 List of F-IBI candidate metrics for Xiliao River Basin
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Tab. 2 Fish species composition of the Xiliao River Basin
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Tab. 3 Environmental characteristics of the Xiliao River Basin
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Fig.2 Box-plots of 5 candidate metrics which accepted by the discriminatory power
analysis between reference sites and impaired sites
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Tab. 4 The pearson correlation coefficient among 5 candidate biological metrics
RSB bR M2 M7 M10 M11 M19
M2 1
M7 -0.45 1
M10 -0.43 0.66 1
M11 -0.34 0.55 0.42 1
M19 -0.62 0.57 0.50 0.77 1
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Tab. 5 Biological metrics of F-IBI
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Tab. 6 Assessment criteria for F-IBI in the Xiliao River Basin
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Fig. 3 F-IBI assessment results in the Xiliao River Basin
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Tab.7 Correlation coefficients between F-IBI and environmental factors in the Xiliao River Basin
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# Fe/n P<0.05; =% F/R P <0.01.
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Fig. 4 The LOWESS curves and protection limits of environmental factors that significantly associated with IBI
in the Xiliao River Basin( vertical dashed line means the protection limit values of environmental factors)
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Fig.5 Correlation coefficients of environmental factors in the Xiliao River Basin
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