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Abstract: This study developed an anthropogenic air pollutant emission inventory in the Yangtze River Delta ( YRD) region for the year of 2007. A
“Bottom-up” approach was adopted to compile the inventory based on major emission sources in sixteen cities of this region. Results show that the
emissions of SO, NO, CO PM;, PM, s VOCs and NH; in the YRD region for the year of 2007 are 2391.8 kt 2292.9 kt 6697.1 kt 3115.7 kt
1510.8 kt 2767.4 kt and 458.9 kt respectively. Power plants and other industrial combustion sources contribute 46% and 45% of SO, emission and
59% and 26% of NO, emission. Power plants and industrial process sources of mineral products and steel manufacturing contribute 21% and 57% of
PM,, emission and also take up 28% and 52% of PM, 5 emission. The fugitive sources of oil refining chemical products and industrial use of paint and
solvent are responsible for 59% of the total VOCs emission. NH; emission mainly comes from the sources of livestock feeding and N-fertilizer application
which occupied 48% and 40% respectively. The emissions were spatially allocated into grid cells with the resolution of 4 km x 4 km. The spatial
distribution of emission illustrates that high emissions mainly concentrate in the cities along the downstream of the Yangtze River and surrounding the
Hangzhou Bay. The emissions of PM,, PM, s VOCs and NHj; in the study still have high uncertainties which suggests that more fundamental studies on
local emission sources are needed to improve the emission inventory in the future.
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Table 1  Emission factors of fueled combustion sources

NO, ® coP PM,,¢ PM, 5°¢ VOCs!
<100 MW kget ™! 10. 50 0.15
100 ~300 MW kget ™! 8.85 0.15
100 ~300 MW kget ! 5.85 0.15
>300 MW kget ™! 5.55 0.15
kget ™! 8.00 13.88 5.25 0.15
kget ! 2.00 46.00 12.00 0.15
kget ! 3.80 124.00 5.40 1.89 0.18
kget ™! 4.00 15.00 5.40 1.89 0.18
kget ! 7.50 2.00 28.08 5.40 0.18
kget ™! 1.70 155.70 5.40 1.89 0.18
kget ™! 15.30 17.80 5.40 1.89 0.18
kget ™! 18.50 17.80 5.40 1.89 0.18
kget ™! 1.70 155.70 5.40 1.89 0.18
kget ! 4.70 150. 00 5.40 1.89 0.18
kget ™! 3.75 75.00 3.50 2.00 0.60
kget ! 1.88 75.00 8.82 6.86 0.60
gem~? 1.35 1.30 0.20 0.20 0. 00044
g'm~? 0.74 1.30 0.20 0.20 0. 00044
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1
NO, co® PM,, PM, ¢ VOCs*
gom ™3 4.10 1.30 0.12 0.12 0.18
g*m 3 2.09 1.30 0.12 0.12 0.18
gem 3 1.46 1.30 0.12 0.12 0.18
kget ™! 2.63 0.36 0.08 0.08 0.19
kget! 0.88~1.58 0.36 0.08 0.08 0.19
kget ! 7.40 0.60 0.50 0.50 0.13
kget ™! 9.62 0.60 0.50 0.50 0.15
kget ! 5.77 0.60 0.50 0.50 0.15
kget ™! 10. 06 0.60 0.85 0.62 0.13
kget ™! 5.84 0.60 1.03 0.67 0.15
kget ! 3.50 0.60 1.20 0.90 0.15
s a. ( 2001; Zhang et al. 2007); b. ( 2005) ; c. ( 2005) ; d.
(Boet al. 2008) .
2.3.2
VOCs
(1)
2
2
Table 2 Emission factors of non-combustion process in industries
S0, NO, (o{0) PM,, PM, VOCs NH,4
kget™! 2.45 USEPA 2002
kgem 0.20 Klimont et al. 2002
kgem 3 20.00 Klimont e al. 2002
kget™! 1.58 0.22 2.65 Klimont et al. 2002
kget™! 2.01 0.02 0.64 2.75 1.75 2.10 0.09 USEPA 2002
kget™! 0.03 7.90 4.72 2.10  USEPA 2002
kget™! 7.00 USEPA 2002
kget ™! 1.74 1.50 9.69 USEPA 2002
kget ™! 15.00 Klimont et al. 2002
kget™! 30.00 Klimont et al. 2002
kget ™! 2.20 Bo et al. 2008
kget™! 73.40 Bo et al. 2008
kgetyre 0.29 Klimont et al. 2002
kget™! 15.00 Klimont et al. 2002
kget ™! 8.05 3.40 2008
kget™! 0.13 0.04 Zhang et al. 2009
kget™! 0.30 0.09 40.50 0.72 0.45 USEPA 2002
kget™! 9.00 0.67 0.60 0.06 USEPA 2002
kget ™! 3.58 1.70 USEPA 2002
kget™! 3.61 2.79 USEPA 2002
kget ™! 2.63 2.08 USEPA 2002
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2
S0, NO, co PM o PM, ; VOCs NH;
kget™! 730. 00 Klimont e al. 2002
kget™! 300. 00 Klimont e al. 2002
kget™! 900. 00 Klimont e al. 2002
kget™! 300. 00 USEPA 2002
2.3.3
1.8 x10%,
IVE ( ISSRC 3.3 x 10*.11.5 x 10°.6.5 x 10* 0.7 x 10" km
2004) . N
7 . . (EF,.) USEPA
. ( USEPA 2002) (3)
~ ~ B SL 0. 65 W 1.5 P
2007 EFo =k (7) (?) (1 _ﬂv) (3)
k *km™") SL
90% B (g )
5 (gem™) W
0%  40% () P 0.254 mm
’ o ( 111d) N (1 3654d).
’ 2.3.4 VOCs
VOCs
( Wang et al.
2008) ’ ’
1/M )
( ) . VOCs (Bo et al. 2008) .
2007
3
3 VOCs
Table 3 Emission factors of fugitive VOCs emission sources
kg'l'] 0.36 Klimont et al. 2002
kge ! 0.20 Klimont et al. 2002
kg* -1 1.11 Klimont et al. 2002
kget™! 0.23 Klimont et al. 2002
kget ™! 0.12 Bo et al. 2008
kget™! 0.16 Bo et al. 2008
kget™! 1.16 Bo et al. 2008
kg’t’l 0.16 Bo et al. 2008
( kget™! 1.74 Bo et al. 2008

kget™! 0.11 Bo et al. 2008
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2.3.5 N N N N
(Wu et al. 2008) .
4
4
Table 4  Emission factors of anthropogenic ammonia emission sources
kge ! 21.93 Zhang et al. 2010
kge ! 7.31 Zhang et al. 2010
kge ! 4.61 Zhang et al. 2010
kge ! 2.24 Zhang et al. 2010
kg*head ~! 5.66 Zhang et al. 2010
kgehead ! 0.41 Zhang et al. 2010
kgekg ™! 16.81 2009
kgem 3 0.0032 2010
kget ™! 0.56 2010
kge ! 0.05 EEA 2006
2.3.6
2006
30" x 30"
( ORNL 2007) 4 km x4 km
( 2009) ’ 3 ( Results and discussion)
(2005) 3.1
2.4
5 2007 16
S0, NO..CO-PM,,PM, ,.VOCs  NH,
“ 7 2391.8.2292.9.6697. 1.3115.7.1510. 8.
2767.4  458.9 kt. N N N
“ 7 200 km
( GDP)
4 km x4 km GDP
1 km x1 km GDP ( Chen
( RESDC 2003) . et al. 2007; Streets et al. 2007) .
2007
40%
GIS 90% S0,
153 kt. 2010
“ ” SO, 79 ki
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5 2007
Table 5 City-specific air pollutant emission inventory in the YRD region in 2007
/kt
/km S0, NO, co PM,, PM, VOCs NH,
85 281.7 368.6 1205.1 389.2 208.1 483.3 26.3
98 139.4 90.5 308.9 111.6 56.8 87.7 71.1
117 261.4 183.7 488.0 347.5 167.8 191.7 26.8
158 145.4 90.7 455.4 211.6 98.8 73.2 16.3
200 18.2 52.5 148.7 64.9 31.2 62.8 32.9
220 131.6 103.3 128.5 208.3 96.4 45.9 14.3
234 43.9 110.4 164.8 81.8 48.3 58.1 50.7
272 221.0 144.2 739.7 255.9 129.7 153.2 24.1
85 120.9 114.3 203.3 219.7 97.4 58.0 36.7
137 81.3 71.5 144.2 190.0 83.2 53.7 20.1
150 254.8 211.0 284.0 211.6 111.6 150.3 25.4
157 4.2 15.7 18.6 10.4 6.1 17.9 1.7
163 135.0 105.0 213.5 196.8 88.2 287.3 21.3
164 126.2 134.5 482.5 282.0 129.3 391.6 29.6
267 28.1 117.1 156.5 69.1 38.5 66.0 19.0
0 398.8 380.0 1555.5 265.5 119.2 586.9 42.6
- 2391.8 2292.9 6697. 1 3115.7 1510.8 2767.4 458.9
3.2 3%.
2 50,.NO. .
2007 S0, PM,,-PM,,.VOCs  NH, 0.1%0.7%
. ( ) 1.6%2.6%3.5% 2.2%.
46% 18%  28% . 2010 5 6 9 10
50, .
19% . NO,
59% 8%  18% ( Wang et al. 2007; Olimans et al. 2010)
12%. PM,,
( ) 3 S0, NO,.PM,, «
20% 9% VOCs  NH,
3 AY AY AY
45%  12% 8% . PM, , NO.
PM,, NO.
PM, 28% NO,
PM, . PM,, e
PM,,  39%. VOCs PM,,
. . PM,, NN
6% 40% 19% . VOCs
12% . N VOCs
VOCs 12.6% 2.0% . NH, . NH,
48%  40% NH,

4%
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Fig. 2 Emission contributions of source categories in the YRD region in 2007
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Fig. 4 Spatial allocation of air pollutant emissions in the YRD region in 2007
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