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Current status, trends, and prospects in watershed-scale nitrogen retention research//WANG Xihua', JIA
Shunging' , XU Yijun®, LIU Zejun', MAO Boyang', LYU Qinya', JI Xuming', LUO Chengming', DAI Yan', RONG
Yanxin' (1. College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. School of Renewable Natural
Resources, Louisiana State University Agricultural Center, Baton Rouge 70803, USA)

Abstract: The study systematically reviews the intrinsic mechanisms and reservoir dynamics of watershed-scale nitrogen
retention, summarizing its spatiotemporal distribution characteristics, key influencing factors, as well as the current
research and application status of numerical models. Research has found that there are bottlenecks in understanding the
coupling mechanism of multimedia interfaces, quantifying the lag effect of nitrogen retention, and uncertainty in cross scale
models, leading to spatial and temporal mismatches between management policies and water quality responses. Future
research needs to deepen the understanding of the surface water-sediment-groundwater continuum coupling mechanism,
promote the deep integration of artificial intelligence and mechanistic models, and innovate adaptive management paradigms
based on nature-based solutions.
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Fig.1 Schematic diagram of nitrogen retention
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Table 1 Common numerical models of nitrogen retention
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