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An ecology-based water quantity and quality combined operation model
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Abstract In order to solve problems including the river siltation the decrease of carrying capacity the deterioration of
water quality and eco-environmental disruption in urban rivers an ecology-based water quantity and quality combined
operation model which was expected to meet the ecological water demand of urban rivers was established based on the
characteristics and functions of the rivers. In this model the Saint-Venant equation and one-dimensional convection-
diffusion model were chosen as the water flow equation and water quality model respectively and they were solved by
the Perissmann implicit four-point discrete method and the finite control volume explicit algorithm. The model was applied
to the ecological operation of the dam in the Qilihe river system in Zhengzhou City and the effects of operation with and
without water diversion from the Yellow River were analyzed. The results show that the ecological water demand of the
rivers can be basically satisfied when the water was diverted from the Yellow River while it cannot be satisfied without
water diversion from the Yellow River. The proposed model can provide technical support for formulation of the scheme of

water quantity and quality combined operation for urban rivers as well as for ecological rehabilitation of rivers.
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Table 1 Recommended ecological quantity of Qilihe river systemr system
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