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Analysis of Critical Source Areas and Management Strategies for Agricultural
Non-Point Source Pollution in Longyan Watershed, Hunan Province

HUANG Yuan, GUO Mengna, LUO Ziyao, SHU Hujia, HAO Zongyu, SHI Zhihua, ZHAO Jingsong

(College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: [ Objective] This study aims to identify critical source areas (CSAs) of non-point source pollution in
watersheds and implement targeted management strategies, thereby providing a theoretical basis and practical
guidance for the prevention and control of nitrogen and phosphorus loss in small agricultural watersheds.
[Methods] The l.ongyan watershed, a typical subtropical low-mountain and hilly small watershed in Hunan
Province, was selected as the study area. Based on field monitoring and on-site survey data, the SWAT model
combined with K-means clustering was used to identify CSAs of non-point source pollution in the watershed.
Additionally, according to the characteristics of the CSAs, different management practices were designed, and
their application effectiveness was evaluated. [Results] 1) Two types of CSAs were identified: total nitrogen
CSAs (TN-CSAs) and total phosphorus CSAs (TP-CSAs). TN-CSAs contributed 48.9% of nitrogen loss in
the watershed, primarily driven by fertilizer application intensity. TP-CSAs accounted for 49.6% of phosphorus
loss, largely influenced by hydrological and sediment processes. 2) A 30% reduction in chemical fertilizer
combined with reduced tillage achieved the best effect on reducing nitrogen loss, with the highest reduction rate
reaching 19.5% . Engineering practices had the best effect on reducing phosphorus loss, with the highest reduction
rate of 35.5%. 3) Precision management based on CSAs significantly enhanced the benefits of the practices (p=<<
0.05). At the scale of CSAs, the reduction rates per unit area for nitrogen and phosphorus reached 5.35 and 6.90

times those at the watershed scale, respectively. [ Conclusion] The causes and spatial distribution of CSAs for
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nitrogen and phosphorus non-point source pollution in the Longyan watershed exhibit distinct characteristics.

Differentiated management is an effective pathway for achieving precise prevention and control of non-point source

pollution in small agricultural watersheds.
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Fig.1 Elevation, soil type, and land use of Longyan watershed
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Table 1 Cultivation and management practices of Longyan
watershed in 2024
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Table 2 Summary of input data for SWAT model
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Fig.2 Spatial distribution and characteristics of different clustering regions and clustering results for Longyan watershed
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