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Abstract  Grey relation analysis is an efficient method for evaluating uncertain complex systems. It has the
advantages of low data requirement, small computation and wide application and is an appropriate method for river
water ecological health evaluation. Based on the connotation of water ecological health and the actual situation of
rivers in Liaohe Conservation Area, a river water ecological health evaluation index system composed of 4 criterion
layers and 20 indicator layers, including natural morphology, water quality, sediment, aquatic organisms and

ecological environment, was constructed. Analytic hierarchy process ( AHP) was used to determine the weight of
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criterion layer and, combined with grey relation analysis, to evaluate the water ecological health status of Liaohe
Conservation Area. The results showed that the comprehensive health status of water ecology in Liaohe Conservation
Area was medium, the grey relation degree of natural morphology was 0. 868 4, and the health status was medium.
The grey relation degree of water quality was 0. 691 2, and the health condition was moderate. The grey relation
degree of sediment was 0. 968 6, and the health condition was excellent. The grey relation degree of aquatic
organisms and ecological environment was 0. 750 4, and the health status was also moderate. Among the 20
evaluation indexes, river bed stability, river bend degree, chemical oxygen demand, total phosphorus
concentration, fish diversity index and algal diversity index were of medium health grade, while total nitrogen
concentration was pathological. Since the establishment of the Liaohe Conservation Area in 2010, heavy metals

pollution in the sediments of the river has been greatly improved, but there were still problems such as poor riverbed

stability, water quality index pollution, low fish diversity and low algal diversity index.
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General situation of Liaohe Conservation Area

Fig. 1
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Table 1  Riverwater ecological health evaluation index system, evaluation criteria and data sources
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Table 2 Weight calculation results of different indicator layers

2 iy TRARZ AR T B A2 AR S HT
R R Bzt e & He)Y
WREEME(Cyy) 0.239 5 0.039 2 11
RFREME(Cy) 0.464 6 0.076 4 6
HARIEZRBL(B,) 0.163 6
KFFEEHE(Cy5) 0.157 4 0.0257 12
A IARE (Cy) 0.1385 0.0227 13
TSR BE (Cyy ) 0.142 8 0.040 4 8
T E T (Cyp) 0.2858 0.080 8 4
IR (B,) 0.2829 BRWHE(Cy3) 0.2858 0.080 8 4
BEWHE(Cy) 0.142 8 0.040 4 8
SR (Cos) 0.142 8 0.040 4 8
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Table 3 Grey relation degree and evaluation results of river water ecological health

evaluation index layer and 5 grades in Liaohe Conservation Area

5 5 ARG IR B OCIRE
LN h7 B Sk AfE WA PR
(1) (I%) (M%) (V%) (V)
TREEME(C)) 0.147 6 0.239 5 0.176 6 0.1211 0.092 1 BT
WIRERREME(Cyy) 0.2380 0.349 5 0.452 6 0.2818 0.204 6 i
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Table 4  Grey relation degree and health grade between the criterion layer, the target

layer and 5 grades of river water ecological health evaluation in Liaohe Conservation Area
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