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Tab. 2 Evaluation index system of water resources conservation and intensive use capacity in the Yellow River basin
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Tab.3 Weight of evaluation of water resources conservation

and intensive use capacity in the Yellow River basin
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Tab. 4 Evaluation results of water resources conservation and intensive use capacity in the Yellow River basin from 2011 to 2020
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Fig.3 Change trend of water resources conservation and intensive use capacity in the Yellow River basin from 2011 to 2020
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Evaluation of conservation and intensive utilization capacity of water resources
in Yellow River basin

LI Yuehong, JIANG Xiaohui, ZHANG Lin
( College of Urban and Environmental Sciences, Northwest University, Xi'an 710127, China )

Abstract: Water is the source of life and an important cornerstone of ecological and economic development. The
economic growth rate and urbanization construction process on both sides of the Yellow River are closely related to
the utilization of water resources in the Yellow River basin, and the increase in the demand for water resources from
the Yellow River in China's industry, high development utilization rate, and prominent contradiction between supply
and demand, agriculture and life have seriously aggravated the water shortage problems. In 2019, the ecological
protection and high-quality development of the Yellow River basin becomes a national strategy to improve the
economical and intensive use of water resources in the basin. The evaluation of water resource utilization capacity is
an indispensable part of promoting the construction of a comprehensive water-saving society, so the evaluation of
water resource conservation and intensive utilization capacity in the basin is particularly important.

According to the current situation of water resources in the Yellow River basin and combined with the
implementation plan for the conservation and intensive use of water resources in the basin, the per capita water
consumption, the per capita water resources, and the surface water development and utilization rate was selected as
water resources indicators. Water consumption of 10,000 yuan of industrial added value, water consumption of
10,000 yuan of GDP, and leakage rate of urban water supply network was selected as socio-economic indicators.
The total wastewater discharge, the water reuse rate, and the urban sewage treatment rate were selected as ecological
and environmental indicators. A total of 17 indicators were used to build an evaluation system for the capacity of
water resources conservation and intensive use in the Yellow River basin. The principal component analysis method
and the entropy value method were used to calculate the capacity of water resources use and its change trend in the
past ten years ( from 2010 to 2020) in nine provinces and regions.

The calculation results show that the water conservation and intensive use capacity of the nine provinces and
regions in the Yellow River basin decreased first and then increased. Among them, the water-saving capacity of
Qinghai Province and Inner Mongolia Autonomous Region is fluctuating and increasing. Sichuan, Shaanxi,
Shandong, and Henan all show a trend of decreasing and then increasing. The water resources utilization capacity of
Gansu, Shanxi, and Ningxia provinces has been in the stage of increasing.

In recent years, the water resources utilization capacity of the nine provinces in the Yellow River basin has been

on the increase side, indicating that the policies and measures enacted by China to build a water-saving society and
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to protect the ecology and quality development of the basin have been effective, but there are still problems such as
low utilization rates, widespread waste, and serious soil erosion. Building a comprehensive water-saving society still
requires measures and in-depth implementation of the decisions of the Party Central Committee to sustain the long-
term survival of mankind. For example, improving the efficiency of water resources use, adjusting the industrial
structure, optimizing the allocation of water resources, improving water rights and prices and the water market,
establishing an early warning mechanism for evaluating the carrying capacity of water resources, and strengthening
water resources supervision capacity. The study provides a basis for promoting the transformation of water use in

the Yellow River basin from crude and inefficient to economical and intensive.

Key words: water resource; water saving; intensive utilization; principal component analysis; entropy method;

Yellow River basin
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