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Re-quantification of the direct/indirect N,O emissions from agricultural fertilizer in China
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Abstract: Agricultural fertilizer, including straight N, compound N, and organic fertilizers) is the largest contribution of China’s N, O emissions; its accuracy

determines the reliability of total N, O estimations. By using county-scale activity data, regional emission factors and related parameters derived from local studies, a
high-resolution N,,O emission inventory of China's agricultural fertilizer is therefore established to re-quantify the emission loadings, source apportionment, spatial
patterns and their total uncertainties. The proposed emission inventory is more reliable and comprehensive compared with previous ones determined by IPCC,
EDGAR and other works. The main advantages could be reflected by (i) the total N,O emission form China's agricultural fertilizer was estimated as 617.1 Gg in 2008
with the range from 213.7 to 1149.2 Gg, and emission sources in consideration included direct emission from straight N fertilizer (458.8 Gg, 74.5%), direct emission
from compound N fertilizer (121.0 Gg, 19.6%), indirect emission produced through atmospheric deposition of N volatized from agricultural fertilizer (28.0 Gg, 4.5%)
and indirect emission from leaching/runoff (9.3 Gg, 1.5%); (ii) spatial pattern of China's N20O emission from MMS was concentrated in the counties of Northeast Plain,
Huaihe River Basin, Sichuan Basin, Pearl River Delta, Leizhou Peninsula and Taiwan, and the provinces with the highest emission rates included Jiangsu (52.4 Gg),
Sichuan (48.0 Gg), Hubei (43.2 Gg), Guangdong (40.8 Gg), Henan (39.6 Gg), Anhui (38.4 Gg), Hunan (31.6 Gg), and Shandong (28.9 Gg), contributing of 52.4% of
total emissions in total, in which more than 25% of total the N,O emission was from only 164 counties; (iii) the proposed emission inventory was more accurate with
higher spatial resolution. Previous estimation of direct emission underestimated by 12.5% while that of indirect emission overestimated by 3.3 times. Additionally, the
emissions from 491 counties with higher emission rates were underestimated by more than 100%, while indirect emissions were overestimated by 135% in most
counties.
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