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Abstract: A.quanlllatlve understanding of cropland nitrogen (N) runoff loss is critical for developing efficient N pollution control strategies. Using correlation analysis, a
structural équation model, variance decomposition, and machine learning methods, this study identified the primary influencing factors of total N (TN) runoff loss from
uplands (n=570) and paddy (n =434) fields in the Yangize River Basin (YRB) and then developed a machine learning-based prediction model to quantify cropland N
runoff loss load. The results indicated that runoff depth, soil N content, and fertilizer addition rate were the major influencing factors of TN runoff loss from uplands, whereas
TN runoff loss rate from paddy fields was mainly regulated by runoff depth and fertilizer addition rate. Among the four used machine learning methods, the prediction models
based on the random forest algorithm presented the highest accuracy (R* =0. 65-0.94) for predicting upland and paddy field TN runoff loss rates. The random forest algorithm
based model estimated a total cropland TN loss load in the YRB of 0. 47 Tg-a ™" (upland; 0.25 Tg-a™"; paddy field; 0.22 Tg-a™") in 2013, with 58% of TN runoff loss
load derived from the midstream and downstream regions. The models predicted that TN runoff loss loads from croplands in YRB would decrease by 2.4%-9.3% for five
scenarios, with higher TN load reductions occurring from scenarios with decreased runoff amounts. To mitigate cropland N nonpoint source pollution in YRB, it is essential to
integrate efficient water, fertilizer, and soil nutrient managements as well as to consider the midstream and downstream regions as the high priority area. The machine learning-
based modeling method developed in this study overcame the difficulty of identifying the functional relationships between cropland TN loss rate and multiple influencing factors
in developing relevant prediction models, providing a reliable method for estimating regional and watershed cropland TN loss load.

Key words: Yangize River Basin; cropland; runoff; nitrogen loss; machine learning; nonpoint source pollution
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Fig. 2 Required data for prediction of total nitrogen loss from cropland in the Yangtze River Basin
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Fig. 3 Correlations between upland and paddy field total nitrogen runoff loss rates and relevant influencing factors in the Yangtze River Basin
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