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Fig.1 Sub-catchment distribution within the

Laoguanhe River watershed
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Fig. 2 Simulated and measured values for
sediment concentration and monthly runoff
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Tab. 3 Four scenarios of non—point source
pollution in the Laoguanhe River watershed
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Fig. 3 Contribution of different nitrogen

sources to total nitrogen loading
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Identification and Analysis of Non—point Source Nitrogen
in the Laoguan River Watershed Using ArcSWAT Modeling

ZHAO Yong-giang'?, LI Wei-chao', PU Huan-huan', ZHOU Qing-sheng'

(1. School of Geography and Tourism, Zhengzhou Normal University , Zhengzhou 450044, P.R.China;
2. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science,
Chinese Academy of Sciences, Nanjing 210008, P.R.China)

Abstract: Laoguanhe River, located in southwest Henan Province, is an important water source for the
middle route of the South—North Water Diversion Project. In recent years, rapid development of agriculture,
aquaculture and livestock breeding in the Laoguan River basin has resulted in large quantities of active
nitrogen (N) being discharged into Laoguanhe River. Agricultural non—point source nitrogen pollution
(NNPS) has become one of the primary factors affecting water quality in the Laoguanhe River watershed
(LRW) and it poses a threat to water quality in the middle route of the South—to—North Water Diversion
Project. In this study, an ArcSWAT model was constructed to estimate the NNPS load and identify primary
sources and critical periods of NNPS for different land use types in the Laoguanhe River basin. The
objective was to provide a theoretical basis for tracing, preventing and controlling NNPS in the watershed.
Development of the ArcSWAT model for N pollution in the Laoguanhe River watershed included
database construction, watershed spatial unit division, parameter calibration and verification. Based on
meteorological data for 2017, four scenarios were set, and the inflow of N from different non—point sources
was simulated and estimated. Critical periods for different pollution sources and the primary pollution
sources for each land use type were then identified. Results show that chemical nitrogen fertilizer
application, atmospheric nitrogen deposition, rural life discharge, and livestock and poultry operations
were the four primary NNPS sources in the Laoguanhe River basin and accounted, respectively, for
47.6%, 38.6%, 7.2% and 6.6% of the total nitrogen load. Nitrogen loading from different pollution
sources varied significantly by season: highest in spring, followed by summer, autumn and winter. Maximum
loading from atmospheric nitrogen, livestock and poultry operations, and application of chemical nitrogen
fertilizer all occurred in March, and the maximum N load by rural life discharge occurred in August.
Minimum loading of these four N sources all occurred in December. The rainy season was the critical
period for controlling NNPS in the Laoguanhe River basin. Chemical nitrogen fertilizer was the primary
pollution source for dry land, garden land and paddy fields, while atmosphere nitrogen deposition and
rural life discharge were the key pollution sources for forested and residential areas. To effectively control
NNPS in Laoguan River, particular attention should be paid to the timing of crop sowing and the primary
N pollution sources from different land use types. Based on the characteristics of N pollution in the
watershed, we recommend that fertilization should be controlled in flood season,and technical measures
should be adopted to improve the utilization rate of chemical nitrogen fertilizer. We also recommend
constructing terraces, water retention ponds and vegetative buffers to improve nitrogen retention capacity
in the watershed.

Key words: non—point source nitrogen pollution; key pollution source identification; SWAT modelling;

Laoguanhe River basin



