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System index attribute and application of groundwater function zoning in northwest inland

area of China

WANG Jinzhe" ?, ZHANG Guanghui', CUI Haohao', WANG Qian', DONG Haibiao', HAO Jing'
(1. Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang 050061, China;
2. Key Laboratory of Groundwater Sciences and Engineering, Ministry of Natural Resources, Shijiazhuang 050061, China)

Abstract: The natural wetland and natural vegetation in the northwest inland plain of China are strongly de-
pendent on the groundwater table, the groundwater function zoning is urgently needed, in order to strength-
en the ability of “water level-water volume” control of groundwater. Aimed at the demand of how to deter-
mine the ecological function protection area, the basic farmland quality protection area and the exploitable
resources function area of groundwater in the middle and lower reaches plain areas of the inland basins in
Northwest China, based on the newly established theory and method of groundwater function evaluation and
regionalization in arid and semi-arid area, this paper expounds attribute composition, characteristics, conno-
tation, regionalization principles and methods of the system suitable for groundwater function regionalization
in northwest inland area. The Application results in the Shiyang River basin show that, the area of class
Bi, class B, and B; are 30.60%, 12.90% and 56.50% respectively. In the first grade function area of cate-
gory B, the area of groundwater extraction on a large scale accounts is 58.84%, and the area of appropri-
ale extraction accounts is 41.16% , the area of natural wetland protection area in the first grade functional
area of B, type is 11.20%, the area of natural vegetation protection area is 48.39%, the area of spring wa-
ter source protection area is 9.58%, and the area of cultivated land quality protection area is 30.83%. The
results accord with the conditions and functions of local groundwater, which is beneficial to the most strict
“water level-water quantity” double control management.

Keywords: the north-west inland plain; groundwater; functional zoning; attribute connotation
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Hydraulic performance optimization of the ultra narrow union pumping forebay:

a case study

FU Hui', NIU Huasi’, MAO Yujia’, YANG Ruobing’, GUO Xinlei', SHI Chunrong'
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. China Nuclear Power Engincering Company Limited, Beijing 100840, China)

Abstract: As an important part of the circulating water system, the pumping forebay of the thermal and
nuclear power plant is related to the stability, safety and efficient operation of the whole system. In this pa-
per, the ultra narrow union pumping forebay of a nuclear power plant was taken as the research object.
The forebay had an aspect ratio of 0.193-to—one and a single inlet, and the inlet diffusion angle was
180°. Through the systematic experiments with different methods and multiple flow conditions, the hydraulic
performance optimization scheme which was consist of the semi-circular diffusion pier and the suspended di-
aphragm was proposed. On the basis of not greatly changing the original design scheme, the turbulence of
water body, backflow height and strong return area in the pumping forebay were all eliminated, the unifor-
mity of flow velocity distribution at the sections of the flow passages was improved, the vortex strength at
the water surface in the inlet sump was also reduced. The research results can provide reference for the de-
sign and hydraulic performance optimization of pumping forebay of similar thermal and nuclear power plant.

Keywords: pump station; forebay; hydraulic performance; velocity distribution; backflow; power plant
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