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Fig. 1 Administrative distribution and land use of Quzhou City
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Fig. 2 NAPI in different years in Quzhou and each administrative unit
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Table 2 Mean TP content of rivers in each study unit mg/L

Ay wIE il MR ORI JRiRE WX

2003 0.049 0.099 - 0.104 0.092 0.121

2007 0.060 0.127 - 0.094 0.181 0.135

2012 0.066 0.119 0.036 0.122 0.159 0.102

2017 0.039 0.066 0.025 0.088 0.077 0.043

2022 0.040 0.039 0.018 0.048 0.062 0.050
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ysqgkqt/ysqgk/front/showzdqh.do )& HIE AT 3“7 R JCEHE
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Table 3 Comparison of NAPI with other research regions
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Table 4 Relevant factors affecting changes in components
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Table 5 NAPI abatement strategies and expectations
NAPI 5 e FAIG FEAIG AL E
a2 2022NAPI/[ kg/(km*a)] VB i kg/(ama)] FArH /Tkg/(kma)]

Jilup SRR TN 344 TRt AT 180 52% 164
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Table 6 Main factors influencing NAPI in each study unit
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The Spatiotemporal Dynamic Changes in Net Anthropogenic Phosphorus
Input (NAPI) in Quzhou City from 2003 to 2022

YANG Yuhang', HAN Yuguo'***, ZHANG Xiaolin*

(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;
2. Key Laboratory of National Forestry and Grassland Administration on Soil and Water Conservation, Beijing 100083, China;
3. Forest Ecosystem Studies, National Observation and Research Station, Jixian Shanxi 042200, China;

4. Quzhou Wuxi River Drinking Water Source Protection Management Center, Quzhou Zhejiang 324003, China)

Abstract: The Qujiang River Basin was a vital water source for Quzhou City and Zhejiang Province. Increasing human activities were
found to significantly disrupt the phosphorus cycle in Quzhou, leading to frequent phosphorus pollution. To address this, the net
anthropogenic phosphorus input (NAPI) model was used to estimate Quzhou's phosphorus input from 2003 to 2022, and its spatiotemporal
patterns, component changes, and influencing factors were analyzed. Results showed that Quzhou's average NAPI over 20 years was
2,204 kg/(km’-a), which peaked at 2,983 kg/(km?-a) in 2012 before declining. Spatially, NAPI was observed to be higher in the east and
lower in the west, closely linked to land use and significantly correlated with river total phosphorus (TP) levels (P=0.018<0.05). NAPI
composition was found on average 58%-75% from food/feed, 19%-33% from fertilizer, and 7%-11% from non-food sources. From 2003 to
2022, changes in NAPI were primarily driven by food/feed input, followed by fertilizer, with non-food sources having minimal impact. To
reduce NAPI, key measures were proposed, including controlling fertilizer use and aligning standards with advanced agricultural countries,
regulating livestock farming based on local needs, and promoting phosphate-free detergents. These steps were expected to cut NAPI by
180, 247, and 60 kg/(kmz-a), respectively, totaling 487 kg/(kmz-a), achieving a relatively low national level.

Keywords: net anthropogenic phosphorus input (NAPI); Qujiang River Basin; characteristics of spatial and temporal variations; mitigation

strategy



