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Abstract. Nitrogen and phosphorus are two key elements controlling lake eutrophic level and primary productivity. As a substantial
stoichiometry indicator of lake ecosystem, identifying change of nitrogen to phosphorus ratio ( N/P molar ratio) and its driving
forces is fundamental to lake management. Nitrogen and phosphorus concentrations and N/P ratio from 1988 to 2018 were assessed
by examining their temporal trend and the time of abrupt change. Controlling factors and their relative contributions to N/P ratio
variability were quantified by an established multiple linear regression model. Results show that: linear significantly growing trends
of N/P ratios were observed in both Lake Caohai and Lake Waihai over the study period, increasing 1.3 and 0.7 a™" for Lake Cao-
hai and Lake Waihai, respectively. Abrupt changes of N/P ratios were observed in 2008 for Lake Caohai and 2004 for Lake
Waihai. The increasing N/P ratios in both sub lakes were due to the faster increasing rate of total nitrogen (TN) concentration to
total phosphorus (TP) before the abrupt point and the slower falling rate of TN concentration to TP after the abrupt point. TN and
TP concentrations were influenced by watershed anthropogenic nutrient inputs, trans-boundary water diversion, watershed nutrient
mitigation, wind speed and water level with varying impact on Lake Caohai and Lake Waihai. Driving factors varies between con-

centrations and N/P ratios. Air temperature contributed mostly to the variation of N/P ratios in Lake Dianchi while watershed an-
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thropogenic nutrient inputs and anthropogenic nitrogen inputs act as the second-largest contributors.

Keywords: Nutrients; nitrogen to phosphorus ratio; plateau lakes; trend; abrupt change; driving forces; Lake Dianchi
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Tab.1 Summary statistics of nitrogen and phosphorus concentrations in Lake Dianchi from 1988 to 2018
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Tab.2 Multiple linear regression models of nitrogen and phosphorus concentrations in Lake Dianchi
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Tab.3 Parameters of multiple linear regression models

of nitrogen to phosphorus ratio in Lake Dianchi
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Fig.6 Contribution of driving forces to N/P ratio in Lake Dianchi (a; Lake Cachai; b; Lake Waihai)
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