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Fig. 1 62 prefecture level administrative regions in the Yellow River basin
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Tab. 1 Evaluation index system of water ecological security based on PSR framework
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Tab. 2 Evaluation index node value
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Tab. 3 Classification standard of water ecological security
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Fig.4 Water ecological security index of 62 prefecture level administrative regions in the Yellow River basin
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Fig.5 Lisa cluster diagram of water ecological security index in the Yellow River basin
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Evaluation and analysis of water ecological security in
the Yellow River basin based on SMI-P method

la,b

Zuo Qiting'"", Yang Zhenlong'*, Cao Hongbin?, Ma Junxia'
(1. a. School of Water Conservancy Engineering; b. Yellow River Institute for Ecological Protection &. Regional
Coordination Development, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Yubei Water
Conservancy Engineering Administration Bureau, Xinxiang 453002, China)

Abstract: In order to respond to the strategy of ecological protection and high-quality development of the Yellow River
basin and improve the water ecological environment of the Yellow River basin, it is urgent to assess the water ecological securi-
ty of the basin and restore and protect the ecosystem according to local conditions. In this paper, 62 prefect-level districts in the
Yellow River basin were selected to construct a scientific index system based on the "pressure-state-response" (PSR) model with
15 indicators. The "single index quantization-Multiple index synthesis-Multiple criteria integration" (SMI-P) model was used to
calculate the water ecological security index(WESID) of each district in the Yellow River basin from 2009 to 2019. The spatial au-
tocorrelation model was used to analyze the clustering characteristics and spatial distribution of water ecological security level in
each region. The results show that the level of water ecological security in the Yellow River basin increased year by year, and
the WESI increased from 0.42 in 2009 to 0.45 in 2019, with an increase of 7.14%. The overall spatial layout of the Yellow Riv-
er basin was high around and low in the middle. In the past ten years, the WESI of the 62 prefectural-level regions in the
Yellow River basin had an obvious positive correlation, and the spatial aggregation degree showed a trend of rising first and

then decreasing.

Keywords: the Yellow River basin; water ecological security; SMI-P evaluation method; spatial autocorrelation
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