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5 1.60 6.23 16.30 29.43 60 1.60 1.59 2.80 24.88
10 1.60 3.17 12.62 29.02 70 1.60 1.59 2.44 23.80
20 1.60 1.87 8.14 28.15 80 1.60 1.60 2.19 22.94
30 1.60 1.66 5.67 27.27 90 1.60 1.60 2.01 22.25
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50 1.60 1.59 3.35 25.63
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Minimum ecological water requirement for Zhangweixin River estuary

PENG Tao'?, CHEN Xiao-hong’, WANG Gao-xu'

(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute , Nanjing 210029, China ; 2. College of Hydraulic and Environmental Engineering , China Three Gorges
University, Yichang 443002, China; 3. Department of Water Resources and Environment, SUN Yat-sen
University, Guangzhou 510275, China)

Abstract: Because of the excessive development and utilization of water resources, freshwater inflow to estuaries
has sharply decreased in the Haihe River basin in recent years, thus causing serious ecosystem degeneration. The
salinity is chosen as a key environmental factor of the estuarine habitat. The relationship between the salinity and
runoff is simulated using 1D mathematical model that has coupled a hydrodynamic model with a salinity model.
With the annual average maximum salinity value obtained from Tanggu station taken as the control standard in the
1970s, the minimum ecological water requirement is calculated for the Zhangweixin River estuary under conditions
of the standard. The research results show that the minimum ecological water requirement for the Zhangweixin River
estuary is 3. 19 billion m’. The annual average freshwater inflow is 1. 55 billion m’ since 1980s, and the minimum
ecological water requirement cannot be satisfied by 84% of the years’ annual freshwater inflow in the Zhangweixin
River estuary. The calculated results can provide reference for the basin ecological regulation and estuarine
ecosystem restoration. Considering that there are many factors such as topography, runoff, tide, wave, sediment
and salinity affecting the ecological water requirement and more complex kinematic process in the estuarine
environment, it is necessary for us to simulate and analyse the response of the key environmental factors to
freshwater inflow by use of hydrology, ecology, hydrodynamics, and geography, and to combine numerical
simulation with GIS spatial analysis methodology in the study of the ecological water requirement so as to make the
assessment results of the ecological water requirement in estuaries more reliable and practical in the future

researches.

Key words: the minmum envrionmental flows; numerical simulation; salinity; Zhangweixin River estuary



