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Abstract; This research addresses the conflict between controlling atmospheric ammonia pollution and developing
the livestock and poultry farming industry. Using the planting and breeding production system of Beijing-Tianjin-
Hebei Region as the research focus, it constructed a method to estimate the atmospheric bearing capacity of live-
stock and poultry farming and calculated ammonia emission intensity for the region’s planting and breeding
husbandry. With set targets for atmospheric ammonia reduction, scenario analysis was employed to assess the
increment for regional livestock and poultry farming. Key findings included: (1) From 2011 to 2020, ammonia
emission intensity in the planting and breeding husbandry of the Beijing-Tianjin-Hebei Region followed an
“increase-decline-increase” trend, reaching 33.8 kg - hm™ in 2021, with manure management and application
accounting for 504% and 42.9% of total emissions, respectively. (2) In the “Technology for Breeding Capacity”
scenario, increment in livestock and poultry farming capacity enabled by using low-protein feed formulations to
reduce manure nitrogen mass fraction ranged from 17.269 to 69.075 million pig equivalents. In scenarios applying
fertilizer injection technology to reduce manure emissions, the increment ranged from 7.936 to 31.744 million pig
equivalents. When combining six types of technologies to achieve targeted ammonia emission reductions, the
region’s increment in livestock and poultry farming reached 31.415 million pig equivalents with a 5.0% reduction
in ammonia emissions. These findings highlighted that the Beijing-Tianjin-Hebei Region held significant future
potential for livestock and poultry farming with the implementation of ammonia reduction technologies. This
research provided valuable reference material for integrating regional planting and breeding systems and advancing
atmospheric environmental protection.

Keywords: ammonia emissions; atmospheric environmental bearing capacity; emission reduction technology; live-

stock and poultry farming; Beijing-Tianjin-Hebei Region
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AEY Xk X K LUER +

2010 34.54 3322 14.10 30.63 6.34
2011 36.63 36.55 1481 3287 791
2012 38.50 4020 1630 3720 9.60
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2021 62.00 67.90 2040 70.80 18.10
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Fig.2 Ammonia emissions (a) and ammonia emissions per unit area (b) from the planting and

breeding systems in the Beijing-Tianjin-Hebei Region
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Table 3  Scenario analysis results of ammonia emission reduction in the Beijing-Tianjin-Hebei Region
E B ﬁﬁkﬁﬁzﬁﬁfiﬂc% %‘ﬁ%ﬁﬁi; Ey. S ﬁﬁkﬁﬁtﬁﬁiﬁﬂcg %%%ﬁﬁi?&
A(kg-hm™) PSS i /(kg-hm™2) PSS i
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WA 100 -0.04 4204 [Glic 100 -145 1587.19
Jiti 12 150 -0.02 21.02 Hei R % 150 -2.18 2 380.79
200 -0.08 84.07 200 -2.90 317438
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R 100 -0.07 79.87 VAT B 2 5 100 -0.15 167.60
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