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Eco-hydrology-based calculation of the minimum ecological water requirement

for lakes
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Abstract:In the past several decades, people unilaterally emphasize the exploitation of lakes and ignore the frangibility of the
ecosystems. A large quantity of unreasonable exploitation activities have emerged, such as land reclamation surrounding lakes,
serious loss of the vegetation, irrational building of the hydraulic engineering, insufficient water allocation for ecological
purpose in the water resources planning, discharge of the waste water from industry and agriculture, and so on. Therefore,
lakes have been facing a number of disadvantageous eco-environmental issues due to the aggravation of human activities and the
global climate change, such as shrinkage of areas, descent of water level, reduction of water quantity, salinization of lakes,
water pollution, water eutrophication, dried-up and die out of lakes, etc.

The minimum ecological water requirement is the necessary water demand to keep lake ecosystems harmonious and stable.
The decrease of the ecological water demand will affect the dynamic equilibrium of the lake ecosystems and the normal exertion
of its function. Therefore, The guarantee of the minimum ecological water requirement is necessary to solve problems about
serious water shortage and crisis of eco-environmental systems in the lakes. According to the principles of eco-hydrology, this
paper inquires into the concept about the minimum ecological water requirement of lakes, and puts forward the following
calculation methods: a), curvilinear correlation method; b), function method; ¢), the lowest ecological water level method.
Curvilinear correlation method makes use of the correlation of the water and its ecological function to detenmine the minimum

ecological water demand of the lake ecosystems; its assumption is that is the critical value of the water ecological demand the
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water quantity when a catastrophe occurs in the lake ecosystems. For the function method, the minimum ecological water
demand is determined based on the function of water resource and quantity of water. The function method is based on the
theory of ecology, hydrology, zoology and botany. For the lowest ecological water level method, the minimum ecological water
demand is determined based on the correlation of lake area and water level, and determination of the lowest ecological water
level is the key factor for this method. This paper puts forward two methods from the view of eco-hydrology. They are the
lowest annual average water level method and annual guaranteed frequency method. Finally, this paper compares the different
calculation methods and analyzes the advantages and disadvantages of each method as well as its suitable objects. Once the
minimum ecological water requirement of a lake is determined, it will provide omnibus, authentic and operational decision-
making support for water resources department to manage, plan and allocate water resources. It will also provide scientific
basis for the rehabilitation and restoration of the degraded lake ecosystems.

Key words:lakes; the minimum ecological water requirement; calculating method; eco-hydrology
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Fig. 2 Simulation between the reed area and water quantity
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