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Assessing the Ecological Health of Qianhe Lake Using

Grey Correlation Analysis Method
XING Guangjun', ZHAO Mengwei”

(1.Yellow River Conservancy Technical Institute;

2.Water Conservancy Administration Bureau of eastern Henan province, Kaifeng 475002, China)

Abstract:[Objective] Keeping catchment ecology healthy is a critical criterion in developing sustainable ecosys-
tems, and this paper presents an grey correlation method to analyze the ecological health of Qianhe Lake.[Meth-
od] The research was based on baseline-survey of water ecology, water environment and social economy in the
basin, and the ecological security of the lake was evaluated using the comprehensively-weighed grey correlation
analysis model. [Result] Social and economic impact layer was at level I , water ecological health layer was at
level IV, and service function layer and the management control layer were at level III. The overall ecological
health of the lake was at level III. For all 45 factors we analyzed, those at level 1, II, III, IV and V contributed
to the overall ecological health by 2.05%, 38.66%, 34.19%, 2.88% and 22.22%, respectively. The main factors af-
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fecting the ecological security was social economic layer, while the water ecological health layer, service func-
tions layer and management control layer were affected by point-source COD load per unit area, comprehensive
nutrition index, the rate of compliance to centralized drinking water quality, and construction of long-acting man-
agement mechanism, respectively. [Conclusion] The ecological health of the Qianhe lake is at general-security
level, and its future improvement should focus on protecting the ecological health layer and establishing a long-
term management system.

Key words: Qianhe lake; ecological security; comprehensive weight; gray correlation analysis
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Analyzing the Effect of Reducing Aquifer Pumping from the
Subsidized Center on Groundwater Utilization in Beijing Plain

QIN Huanhuan"?, ZHENG Chunmiao’, SUN Zhanxue"?, GAO Bai’
(1.State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang 330013, China;
2.School of Water Resources and Environmental Engineering, East China University of Technology, Nanchang 330013, China;

3. School of Environmental Science and Engineering, South University of Science and Technology, Shenzhen 518055, China)

Abstract:[Objective]The objective of this paper is to study the influence of reducing groundwater pumping from
the subsidized center on groundwater utilization in Beijing Plain.[Method]Based on the unsteady groundwater
flow model and scenario analysis, four scenarios (BAU, PR100, PR50 and PR520) were designed to simulate the
impact of groundwater-pumping reduction from the subsidized center on the groundwater utilization in Beijing
plain.[Result]On average for the prediction period, scenario BAU will deplete 116 million m® aquifer storage per
year, while scenarios PR100, PR50 and PR520 will recover 352, 118 and 283 million m’ aquifer storage per year,
respectively. An exploitation scenario R, which meets the land subsidence control goal in the future, is designed
through the analysis of the above scenarios: pumping reduction amounts in the subsidence centers are 0.051 bil-
lion m*/a (100% reduction), 0.012 billion m*/a (20% reduction) and 0.18 billion m*/a (50% reduction) in zones
Baxianzhuang, Tianzhu and Wangsiying, respectively. The total pumping amount is 1 928 million m*/a. [Conclu-
sion]Groundwater pumping reduction in the subsidence center can effectively recover the groundwater level and
aquifer storage and is the most direct and effective method to solve the serious groundwater overexploitation and
related land subsidence in Beijing. However, the proportion of groundwater pumping reduction should be reason-
ably determined to ensure the coordinated development of social economy and groundwater.

Key words: groundwater pumping reduction; Beijing plain; subsidence center; scenario analysis
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