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Applications of Pollutants Released form Crop Residues at Open Burning in

Yangtze River Delta Region in Air Quality Model

SU Ji-feng', ZHU Bin', KANG Han-qing' , WANG Hong-lei', WANG Ti-jian’

(1. Key Laboratory for Atmospheric Physics and Environment, China Meteorological Administration, Nanjing University of Information
Science and Technology, Nanjing 210044, China; 2. School Atmospheric Sciences, Nanjing University, Nanjing 210093, China)

Abstract: Based on the data of crop yields in Jiangsu, Anhui, Zhejiang provinces and Shanghai regions in 2008 from government
statistics, and the total amount of crop residues, the mass ratio of crop residue to grain and emission factors of crop residue burning,
the emission inventory of atmospheric pollutants on counties resolution were constructed over Yangize River Delta. The results showed
the pollutants including SO,, NO_, CO, CO,, PM, ., BC, OC, NH,, CH, and NMVOC were estimated at 14. 28, 86. 01, 1 744. 56,
36 893.03, 517.54, 11.74, 114. 63, 19.93, 89. 37 and 208. 57 kt respectively. The high value centers of emission sources were over
the central and northern of Jiangsu province and the northern of Anhui provinces, and the emission sources over southern of Jiangsu and
the Zhejiang provinces were lower. The emission inventory was used in a Regional Air Quality Modeling System, WRF-CMAQ. In
comparison with the old emission inventory, the simulations of PM,,, CO with emission of crop residues burning increased by 42% and
28% respectively and correlation coefficients between simulations and observations also increased by 0. 25 and 0. 17 respectively, which
were more close to observations.

Key words : crop residue open burning; atmospheric pollutants; emission inventory; air quality model
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Table 1  Ratios of dry residue to production
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Table 2 Percentage of open burning in Jiangsu province
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Table 3 Emission factors for crop residue open burning/g-kg ~!
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T 0.4 56.4[2!] 4.40021 302 1515000 3,502

B HE R

2 HR5ITR

2.1 2008 4FVTH R0 WA b 9 M DX AT 85 K

ARG 2009 AFGETAFR ST AR R 1
LZEE VR HEO 1 BR R BE B LI AR bR



1420 AN 5%

B 33 %

AT F] 2008 VLI LB W VLR L v A b DR AT
g KA B £ K15 1 S m (£ 4). =
IRHLIX 2008 4 3= ELFEFF R K AR HRITS Y4 SO, |
NO,. CO, CO,, PM,,. BC, OC. NH,, CH,,
NMVOC & & 43 5 & 14.28 . 86.01, 1744.56,
36.893.03,517.54  11.74, 114.63,19.93, 89.37 .
208. 57 kt. 2R AE Wy ApAT TH AR 7 B RN AT R R A

FrAEpe e 22 A K. i 3¢ 4 & Fhis Ye g i HE R mT
DLUE VL9548 T T DX v 6 3 HE ik i e K, PM,
HelcE ol 41,05 kt-a™', H B HEE T 18. 6% . I3
thgn b Hb XA PM, o HE R R A 4 HE R
85.4% , R HLIX 1Y PM, s HER 8/, LB s
Hiu DX B BHHE L PM, 5 BB K, Ok 33,86 ktra ™!,
B HEBUS R 14, 6% . T #2248 075 e Wy HE

BELLBI o YT IR 280 TR BT s XA RS R,
R4 IHF REGOIN LR EFEREETLYHER kt-a™!
Table 4 City inventory of pollutants from biomass burning of Jiangsu, Anhui, Zhejiang and Shanghai regions/kt-a ™"

iy X S0, NO, co Co, PM, 5 BC ocC NH, CH, NMVOC
M 0.71 4.27 86.52 1.829.59 25. 66 0.58 5.69 0.99 4.43 10. 34
UL 0.52 3.13 63.51 1343 18. 84 0.43 4.17 0.72 3.25 7.59
U2pas 0.58 3.5 70.92 1499. 83 21.04 0.48 4. 66 0. 81 3.63 8.48
S 0. 68 4.12 83.57 1767.22 24.79 0.56 5.49 0.95 4.28 9.99
e 1.13 6. 82 138.38 2926.32 41.05 0.93 9.09 1.58 7.09 16.55
M 0.49 2.95 59. 89 1 266. 61 17.77 0.4 3.94 0. 68 3.07 7.16
B 0.42 2.55 51.75 1094. 4 15.35 0.35 3.4 0.59 2.65 6.19
[Eap 0. 66 3.96 80. 39 1 700. 06 23.85 0.54 5.28 0.92 4.12 9.61
M 0.18 1.08 21.99 464.97 6.52 0.15 1. 44 0.25 1.13 2.63
1% 0.12 0.73 14.75 311.91 4.38 0.1 0.97 0.17 0.76 1.76
M 0.18 1. 11 22.41 474 6.65 0.15 1.47 0.26 1.15 2.68
BHYT. 0.19 1.14 23.02 486.91 6.83 0.16 1.51 0.26 1.18 2.75
mH 0.21 1.28 26. 02 550. 34 7.72 0.18 1.71 0.3 1.33 3.11
IR 0.18 1.11 22.41 473.91 6. 65 0.15 1.47 0.26 1.15 2.68
Bl 52 0.03 0.18 3.74 79. 11 1. 11 0.03 0.25 0.04 0.19 0.45
T 0.76 4.56 92.55 1957.22 27.46 0. 62 6.08 1.06 4.74 11. 07
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NG 0. 64 3.84 77.87 1 646. 66 23.1 0.52 5.12 0. 89 3.99 9.31
gl 0.06 0.37 7.55 159.71 2.24 0.05 0.5 0.09 0.39 0.9
WER 0.2 1.21 24.5 518.16 7.27 0.16 1.61 0.28 1.26 2.93
il 0.21 1.25 25.44 538.08 7.55 0.17 1.67 0.29 1.3 3.04
ahe 0.28 1.71 34.77 735. 24 10. 31 0.23 2.28 0.4 1.78 4.16
2= 0.76 4.6 93.2 1971.01 27.65 0.63 6.12 1.06 4.77 11. 14
LA 0.94 5.63 114. 14 2413.67 33.86 0.77 7.5 1.3 5.85 13.65
e 0. 67 4.04 81.91 1732.16 24.3 0.55 5.38 0.94 4.2 9.79
M 0.1 0.59 12.03 254. 31 3.57 0.08 0.79 0. 14 0.62 1.44
L] 0.45 2.69 54.58 1154.23 16.19 0.37 3.59 0.62 2.8 6.53
[1E5:=] 0. 44 2.67 54.15 1145.11 16. 06 0.36 3.56 0. 62 2.77 6.47
R 0.49 2.92 59. 19 1251.8 17.56 0.4 3.89 0. 68 3.03 7.08
JEMW 0.13 0.79 16. 09 340. 37 4.77 0.11 1.06 0.18 0.82 1.92
T 0.15 0.91 18.51 391.47 5.49 0.12 1.22 0.21 0.95 2.21
% 0.23 1.36 27.67 585. 09 8.21 0.19 1.82 0.32 1.42 3.31
B 0.2 1.2 24.27 513.18 7.2 0.16 1.59 0.28 1.24 2.9
A% 0.19 1.14 23.02 486. 8 6.83 0.15 1.51 0.26 1.18 2.75
T 0.14 0.83 16. 89 357.1 5.01 0.11 1. 11 0.19 0.86 2.02
FHl 0.01 0.05 0.92 19.53 0.27 0.01 0.06 0.01 0.05 0.11
o 0.15 0.93 18. 86 398. 86 5.6 0.13 1.24 0.22 0.97 2.26
T M 0.12 0.73 14.74 311.63 4.37 0.1 0.97 0.17 0.75 1.76
“M 0.15 0.9 18.25 385.93 5.41 0.12 1.2 0.21 0.93 2.18
7K 0.1 0.57 11.65 246. 41 3.46 0.08 0.77 0.13 0.6 1.39
1IN 0.13 0.79 16. 01 338.63 4.75 0.11 1.05 0.18 0.82 1.91
i 0.22 1.32 26.77 566. 05 7.94 0.18 1.76 0.31 1.37 3.2
PNy 14.28 86.01 1744.56  36893.03  517.54 11.74 114. 63 19.93 89. 37 208. 57
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Fig. 1 Spatial distribution of PM, 5 emission form
open crop burning of Jiangsu, Anhui, Zhejiang and

Shanghai regions in 2008

RS IF REFOIN LEEHX AEHERFRMLEE x10* /12!

Table 5 Comparison of different inventory of Jiangsu, Anhui, Zhejiang and Shanghai regions x 10*/t-a~!

HiH S0, NO, co Co, PM, ; BC oc NH, CH, NMVOC
PN 1.43 8.6 174.46  3689.30  5L.75 1.17 11. 46 1.99 8.94 21.09
EAp L) 1.24 7.37 149. 6 3162.8 1.01 9.82 1.71 7.66 17. 88
7 ] 1 2 (2] 0.65 4.1 121.57  2485.16 1.13 5.4 2. 14 3.59 25.72
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