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Review of Influencing Factors and Quantitative Evaluation
Methods of Legacy Effect in Nitrogen Pollution
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(1.School of Infrastructure Engineering, Dalian University of Technology,Dalian 116024, China; 2.State
Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology,Dalian 116024, China)

Abstract ; [ Objective ] This study examines the legacy effect in aquatic nitrogen pollution control, emphasizing the
role of historically accumulated nitrogen. It reviews advanced methods for quantifying lag times and legacy loads, ai-
ming to provide a scientific basis for more precise nitrogen management. [ Methods ] Based on a literature review,
this study analyzed nitrogen fate and transport processes, focusing on biogeochemical and hydrological legacy nitro-
gen. It evaluated current quantification approaches and the limitations of hydrological models. [ Results ] The analy-
sis indicated that historically accumulated nitrogen could remain in watershed soils and groundwater in various
forms, constituting a persistent pollution source that prevented an immediate response to management measures. Al-
though recent research made some progress in quantifying lag times and legacy loads, current hydrological models
still exhibited significant shortcomings in accurately characterizing the spatial distribution of legacy nitrogen, which
limited the predictive capabilities for the lagged nitrogen response. [ Conclusion | The study concludes that, to o-
vercome the limitations of current models and effectively address the challenge posed by lag time in nitrogen pollu-
tion management, future research should focus on establishing a source-pathway coupled model for nitrogen export.
This model integrates precise source identification with advanced simulation of export pathways, thereby providing a
critical tool for achieving precise nitrogen management and rapid water quality improvement with minimal invest-

ment.
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( modified from reference [ 16])
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Fig.3 Difference between velocity-driven and

celerity-driven flow ( modified from reference [ 31])
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