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1
Fig.1 System boundary of the WF calculation in this study
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4
Fig.4 The water stress induced by virtual water flow
in the nine energy bases 5 2020
Fig.5 Supply and demand of water resources at
' ' coal base in 2020
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Analysis of Water Resources Stress Associated with the

Development of Major Coal Bases in North of China
CHEN Qian-yun®, AN Ting-li*, WANG Yu-bao', HAN Xin—xue-qgi*, GAO Xue-rui®
(a. College of Water Resources and Architectural Engineering; b. Institute of Soil and Water
Conservation, Northwest A & F University, Yangling 712100, China)

Abstract: In view of the rapid expansion of the coal-fired power bases, it will bring great pressure to the regional wa-
ter resources security. The life cycle assessment method was used to calculate the water footprint of coal production and
thermal power generation in the nine major coal-fired power bases in northern China from 2006 to 2015. A Modified Water
Stress Index induced by coal and electricity transfer was proposed to evaluate the pressure on the local water resources
system caused by the virtual water flowing out of water-scarce areas due to coal and electricity transfer. And then the wa-
ter resource adaptability of the future coal-fired bases development was analyzed. The results show that the annual average
water footprint of coal production and thermal power generation at nine major coal bases reaches 1.34 billion m?, the total
virtual water flowing out of the nine coal bases embedded in energy product trade is keeping increasing with the growth
rate of 3.031 9X10"m?*/a; in the past 10 years, the Modified Water Stress Index of coal bases appears an obvious upward
trend; The total water footprint of nine coal bases reaches 1.57 billion m® in 2020, water resources available to the coal
bases in the region will be 1.19 billion m®. Only the water resources of the Northern Shanxi and East Junggar coal bases
will meet future expansion needs of the base. The East Shanxi, Middle Shanxi, Northern Shaanxi and Erdos coal bases
can increase the water supply capacity by optimizing the dispatch to meet the production needs of coal bases. The develop-
ment of Kumul and Eastern Ningxia is seriously unsuitable for water resources. The development strategy should be ad-
justed to guarantee water safety of the coal-fired power bases.

Key words: coal bases; water footprint; virtual water; life cycle; water stress index
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Selection and Application of Water Quality Evaluation Method in

Three Gorges Reservoir Area and Its Tributaries
YUAN Jing' s WANG Jin-cheng®, QIAN Bao*
(1. Middle Changjiang River Bureau of Hydrology and Water Resources Survey, Wuhan 430012, China; 2. Bureau
of Hydrology, Changjiang Water Resources Commission of the Ministry of Water Resources, Wuhan 430010, China)

Abstract: In order to solve the problem of lack of unified evaluation criteria for water quality evaluation of river-type
reservoirs, this paper introduced the concept of sectional storage capacity based on the hydrological data of six complete
hydrological years after 175 m water storage in the Three Gorges reservoir area. The hydraulic retention time was calcu-
lated according to the inbound/outbound flow and the water level of the reservoir corresponding to the storage capacity.
The flow velocity of each section was calculated according to the measured flow rate of each section and the measured
large section area data. The key hydrodynamic factors such as the cumulative hydrodynamic retention time and flow veloc-
ity were used as the index to analyze the longitudinal quantitative division of the river-type reservoir water quality assess-
ment standard. The results show that there are obvious spatial and temporal differences in the hydrological conditions of
the Three Gorges Reservoir. During the flood season, the whole river section should be evaluated according to river stand-
ards; In the dry season, the sections above the Wanxian County should be evaluated according to river standards, and
Wanxian to Dam should be evaluated according to lake standards. The tributary Kuwan should be evaluated according to
lake standards. Research results can provide technical support for water protection work.

Key words: Three Gorges Reservoir; water quality evaluation standard; segment capacity; quantified partitioning;

hydraulic retention time; flow rate
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