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Environmental carrying capacity of nitrogen and phosphorus in an open watershed system under sustainability requirement
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Abstract: As mitigation of organic pollution has become an increasing priority in China, the importance of nutrients such as nitrogen and phosphorus as controls for
improving environmental quality and socioeconomic development has become more evident. A key question for environmental management in Chinese watersheds is
how to sustain socioeconomic activity in compliance with environmental quality. Conventional environmental carrying capacity studies focus on the internal relationship
between environment and human actions in watersheds and overlooks the interactions between activities inside and outside the watershed, resulting in decisions which
may compromise the sustainability of external regions. We develop a concept and corresponding model of environmental carrying capacity from an open system
perspective, in which the maximum sustainable population is determined that meets environmental standards for aquatic nutrient concentrations (nitrogen and
phosphorus) and balances the exchange of nutrients across watershed boundaries. Using Lake Dianchi Basin, which suffers from severe nutrient pollution, as a case
study, an optimization model of carrying capacity is established. Results show that the maximum sustainable population of the basin can reach 5.38 million, which is 32%
higher than that of 2010. Water transfer, nutrient recycling rate and pollution transfer are important factors influencing the carrying capacity of the basin.
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