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Abstract Aiming at the limited development of livestock and poultry breeding industry in the southern water
network region, this study investigated the sources of water pollutants and evaluated the carrying capacity
of the water environment in the Jiangshangang watershed in Zhejiang Province. The QUAL2K model was
employed to establish a surface water quality response model for livestock and poultry manure, and the

scenario analysis was conducted to explore the relationship between livestock and poultry farming and
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surface water quality response. The results indicated that: The nitrogen pollution load entering the river in the

Jiangshangang watershed was 190. 564 metric ton in 2020, and the major contributors, soil erosion, wastewater

treatment plants, chemical fertilizer, and organic fertilizer application, and aquaculture contributed 70.0%,

14.8%, 11.0%, 2.8% and 1.4% of the total load, respectively. When the water quality target was set to reach

Class | or better than Class I, their theoretical maximum carrying capacities of livestock and poultry farming in

the watershed were 1. 335 million and 16.221 million pig equivalents, respectively. The response relationship

between surface water quality and livestock and poultry farming was weak, suggesting that livestock and poultry

farming was not a limiting factor for water environment protection. Strengthening the construction and

management of ecological channels to achieve the coordinated development of animal husbandry and water

environment protection in the region is recommended in this study.

Keywords animal manure; water environmental bearing capacity; surface water quality; QUAL2K model;

pollutant load
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Table 1 Annual ammonia nitrogen discharges from Hecun and Luxi wastewater treatment plant in the

Jiangshangang watershed

sekr B E KA EL T FEB G KAL)
7
. Ed/ Hecun wastewater treatment plant Luxi wastewater treatment plant
ndex
2019 4F 2020 4F 2019 4F 2020 4F
AR K /(L s)
) 725 734 1534 1636
Average annual effluent discharges
7K G R T 4 R R Y/ (mg /1)
Annual average concentration of ammonia 0. 26 0.65 0.43 0.28
nitrogen in effluent
R R R AR R/ kg
58 14 942 20976 14 365

Ammonia in effluent for the whole year
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Fig. 4 Modeling result (a) and verification result (b) of surface water quality response model
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