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The input and output of nonpoint source nitrogen pollution in Miyun Reservoir and its buffering capacity. ZHU Peng-hua',
WANG Yun-gi'*", LIU Min®, WANG Zhuo-xun', LI Jun-jie!, WANG Zhen*, ZHANG Xiao-ming’, LI Peng® (1.School of Soil and
Water Conservation, Beijing Forestry University, Beijing 100083, China; 2.Jinyun Forest Ecosystem Research Station, School of Soil
and Water Conservation, Beijing Forestry University, Beijing 100083, China; 3.Southwest Power Design Institute Co., China Power
Engineering Consultant Group, Chengdu 610056, China; 4.School of Soil and Water Conservation, Southwest Forestry University,
Kunming 650224, China; 5.China Institute of Water Resources and Hydropower Research, Beijing 100048, China; 6.Faculty of Water
Resources and Hydroelectric Engineering, Xi'an University of Technology, Xi'an 710048, China). China Environmental Science,
2025,45(11): 6218~6229

Abstract: As a core drinking water source in Beijing, the response mechanism of Total Nitrogen (TN) exceedance to Net
Anthropogenic Nitrogen Input (NANI) in Miyun Reservoir is not clear. In this study, NANI was constructed based on multi-source
data from 2007 to 2023 to systematically reveal the spatial and temporal dynamics of nitrogen input and its influence on TN output in
the watershed. The results showed that the average NANI of Miyun Reservoir was 2768.80kg/(km>a), with an overall decreasing
trend year by year, and the high value of the input area was mainly distributed in the east, while the nitrogen input in the west was
more stable; fertilizer application dominated the contribution structure of nitrogen input sources for a long period of time (67.32% of
the peak value), and the contribution of the net nitrogen input from food was slowly decreasing; and the nitrogen buffer mechanism
of the basin weakened the linear response of anthropogenic inputs to TN outputs. The linear response between anthropogenic inputs
and TN outputs was weakened by the watershed nitrogen buffering mechanism, with the short-term bioretention capacity (SBI)
enhanced by 57.90%, while the long-term buffering capacity (LBI) was reduced by 86.46% due to historical nitrogen accumulation,
suggesting that saturated nitrogen retention may exacerbate the risk of water quality in the future. The study clarified the spatial and
temporal patterns of nitrogen input and buffer lag effect in Miyun Reservoir, and provided scientific basis for nitrogen control
strategy and dynamic early warning.

Key words: net anthropogenic nitrogen input; Miyun Reservoir; total nitrogen; buffering capacity; input sources; spatial and temporal

distribution
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