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Temporal and Spatial Distribution of Anthropogenic Ammonia Emissions in
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Abstract; Ammonia has both direct and indirect impacts on important environmental issues including acid deposition, regional fine
particles and eutrophication. Estimation of anthropogenic ammonia emissions will provide valuable information for the pollution control
of acid deposition and regional fine particle. Based on the provincial activity data on N-fertilizer application, livestock farming, N-
fertilizer production and populations, this paper uses emission factor method to estimate China’ s atmospheric ammonia emissions,
analyzes its historical trends and presents its geographical distributions from year 1994 to 2006. The national total atmospheric ammonia
emissions are estimated to be 11. 06 million tons (Mt) in 1994, which increase quickly to 16. 07 Mt in 2006. Emissions from livestock
farming, N-fertilizer application, N-fertilizer production and human excreta have increased from 4.47 Mt, 5.94 Mt, 0.09 Mt, and
0.59 Mt in 1994 to 6. 61 Mt, 8.68 Mt, 0. 14 Mt, 0. 65 Mt respectively in 2006. Livestock farming and N-fertilizer application are the
most important ammonia emission sources, which contributed 40. 79 and 55. 53 percent of total emissions respectively in 2006. In 2006,
the average ammonia emission intensity is 1. 67 t » km ~* but there are large variations among atmospheric ammonia emissions from each
province. Emissions from provinces including Henan, Shandong, Hebei, Sichuan and Jiangsu accounted for 40. 82 percent of national
emissions.
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Table 1 N-volatilization rates in livestock farming/%
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Table 6  Activity data of ammonia emissions in China, 1994-2006
x 10°/3k x 10°%/3k x 10°/3k x10°/H x10°/H x10°/ K x10°/H x10°/t x10°/ N
1994 0. 04 0.92 4.15 5.79 37.40 2.41 1.49 0.25 11.74
1995 0. 04 0.99 4.42 6. 49 41.09 2.77 1. 47 0.27 11.85
1996 0. 04 1. 06 4.57 7.19 47.12 3.03 1. 66 0.29 11.95
1997 0.05 0.87 3.89 7.89 46.57 2.56 1. 68 0.30 12.23
1998 0. 04 0.93 4.23 8.51 46. 02 2.69 1.71 0.31 12.33
1999 0. 04 0.87 3.89 9.46 45.47 2.56 1.58 0.30 12.83
2000 0.05 0.97 4.47 9.90 80.99 2.90 1.78 0.31 12.61
2001 0.07 0.95 5.49 9.81 80. 88 2.98 1.91 0.31 12. 68
2002 0.08 0.96 5.67 23.61 83.29 3.17 3.06 0.32 12.75
2003 0.11 0.97 5.92 18.90 79. 40 3.41 2.76 0.33 12. 84
2004 0.12 1.01 6.18 14.20 81.05 3.66 2.91 0.34 12. 94
2005 0.12 1. 00 5.03 15.74 98. 81 3.73 3.78 0.36 12.83
2006 0.14 0.99 4.92 15.39 77.74 3.68 3.54 0.39 12.91
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Fig. 1  Anthropogenic emissions of ammonia in China, 1994-2006
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Table 7 Anthropogenic ammonia emissions in China, 2006

#I7 HE T/ ke Lt 11/ %
% R 6612.3 41.14
A4 236.5 1. 46
WA 957. 4 5.91
¥ 2360. 6 14. 56
EXG 492.5 3.04
HEeRE 1710.2 10. 55
' 441.9 2.73
o, 76.2 0.47
o 77.3 0.48
12 36.5 0.23
1 219.7 1.36
9% 3.5 0.02
Ak 8 i FH 8678.2 54.01
JRE 4669.0 28. 80
Tk 8 2624.7 16. 19
Hegamn 1384.5 .54
AL A A 7= 136.0 0.84
R 121.2 0.75
Tk 4% 12.3 0.08
Hegamw 2.6 0.02
Hoe HEL 868. 0 4.53
NRHEK 645.7 4.01
LY TR AR 84.0 0.52

2.3 A NH, HEBOR 2 ) 20 A R AR

%8 4y ih T 2006 44 B NH, HEMCE M HE T
WL AT UL, NH, HEMCE R KA 2R L AR Y
N L T35, HE R 2 1000 ke, 2351 i 4 ]
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Table 8  Provincial ammonia emissions and emission intensity , 2006

A (M HIBX) Wk E ARkt Ak B i 1/ ket AR IE A 7=/ ket NARHE T/ Kt SHERCEE ke HEMCORJE /L + km 2
e 229.98 592. 44 5.58 37.10 865. 09 6.47
Jb5 51.11 26. 40 0.01 9. 60 87.12 5.03
EUN 101. 03 155. 83 2.43 17.05 276. 34 3.58
% 74. 62 214.17 1.97 21. 60 312. 36 2.85
o 130. 31 104. 51 2.56 15. 82 253.20 0.61
%R 126. 49 382.58 0.34 56. 49 565. 89 3.63
i} 165.70 368. 65 1.57 28. 65 564. 57 2.70
M 192.79 168. 84 4.91 22. 81 389. 35 2.44
A 25.95 75.24 3.35 5.08 109. 61 3.78
b 593.30 440. 57 6.57 41.88 1 082.32 5.51

SBIpIT 209. 73 193. 54 2.26 23.21 428.73 0.79
2 695. 03 1018.90 12. 65 57.02 1783. 61 11.05
fik| 235.94 559.53 7.49 34.56 837.53 4.77
i) 350. 52 452.25 5.46 38.51 846. 73 4.37

S 251. 64 247. 84 2.47 14.55 516. 50 0. 40
YL 293.90 721.43 5. 60 45. 84 1 066.76 10. 95
banii) 99. 34 216.55 1.93 26. 34 344.16 2.25
&M 227.18 235.95 0.93 16. 53 480. 59 2.25
a7 310. 84 187.75 2.95 25.93 527. 47 3.37
TH 28. 62 48.58 3.28 3.67 84.16 1.60
H il 70. 38 8. 18 0. 00 3.33 81. 88 0.11
i} 106. 85 233. 64 2.81 22.68 365. 99 1.79
W& 769. 65 718. 10 25.05 56.52 1569. 32 10. 19
iR 7.83 37.59 0.02 11.02 56.47 9.54
17y 94. 49 137. 12 10. 20 20. 49 262. 30 1.64
g i 615.71 439. 81 10. 26 49. 60 1115.37 2.45
K 30.79 35.57 0.57 6.53 73.45 6.05
4 i 39. 49 4.39 0.00 1.71 45.59 0. 04
B 177. 65 150. 81 6.35 12.45 347.26 0.20
=F 242.53 303. 38 4. 64 27.22 577.76 1.69
WL 62.91 198. 04 1.81 30. 24 292.99 3.10
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Fig.2  China grid distribution of ammonia emissions
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Fig.3 Results of this study contrast with other studies
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