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Fig.2 Radar graph showing the weights of different indices
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Water Ecological Security Evaluation and Diagnosis of Obstacles
in the Yangtze River Basin of Gansu Province from
the Perspective of Ecology—Life—Production Space

NIU Zui-rong, JIA Ling

(College of Water Resources and Hydropower Engineering, Gansu Agricultural University,
Lanzhou 730070, P.R. China)

Abstract : Taking the Yangtze River basin in Gansu Province as the study area, we evaluated the
status of water ecological security in the area and explored the driving factors affecting water eco-
logical security from 2011 to 2020. The aim of the study was to provide scientific evidence for wa-
ter resource management and allocation in Gansu Province. Based on water resource data for the
study area (2011-2020), we developed a water ecological security evaluation system based on the
pressure—state—response (PSR) model, including 24 indicators of ecology—life—production. The entro-
py method and comprehensive index method were then used to evaluate water ecological security,
and the obstacle degree model to identify the primary obstacles affecting water ecological security.
During the period from 2011 to 2020, the water ecological security status of the Yangtze River ba-
sin in Gansu Province changed from basic security, to less secure, and back to basic security. The
highest comprehensive index value was 0.6123 in 2020 and the lowest value was 0.3341 in 2014.
From the perspective of ecology—life—production, ecology, and production were more influential on
the state of water ecological security from 2011 to 2020, with weight proportions of 36.37%,
36.12% and 27.51% for ecology, production, and life, respectively. From the perspective of pres-
sure—state—response, the pressure and response systems were the primary drivers of water ecological
security, with weight proportions of 35.45%, 31.20% and 33.36% for pressure, state, and response,
respectively. The obstacle factors affecting the water ecological security changed by year, and the
primary driving factors in the two most recent years were production space and the pressure system.
In general, the water ecological security situation in the study area was good for the last 10 years.
These results provide a scientific basis for water ecological protection and attaining regional high—
quality in similar basins of the upper Yangtze River.

Key words : ecological-life—production space; pressure—state—response model; water ecological secu-

rity; obstacle factors; Yangtze River basin of Gansu Province



