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Temporal and spatial distribution of air pollutants emitted from field burning of straw crops in Southern China
during 2005—2014

YANG Xia—jie'?,MA Yuan—fan'?,JU Yuan—hua'?, CAI Qi—jun'?, GUO Fu—tao'?"

(1.College of Forest, Fujian Agriculture and Forest University, Fuzhou 350002, China; 2.Collaborative Innovation Center of Soil and Water
Conservation in Red Soil Region of the Cross—Strait, Fuzhou 350002, China )

Abstract: The objective of the present study was to estimate the emission of air pollutants from straw crop burning in four main crop produc—
tion provinces of Southern China. Crop straw yield and amount of field combustion during 2005—2014 were calculated based on the statisti—
cal yearbook data. Indoor simulation experiments were also conducted to measure emission factors for CO, CO,, NO,, C,H,, and PM,5 in rice,
wheat, beans, rape, maize, cotton, and peanut straw. The straw crop yield in Southern China ranged from 59.361 Mt to 185.890 Mt during the
study period; the lowest being in Fujian Province and the highest being in Yunnan Province. The total amount of field combustion ranged
from 13.629 Mt(in Fujian Province) to 41.902 Mt(in Guangdong Province ). The average emission factors for CO, CO,, NO,, CH,, and
PM, 5 from combustion of straw crops were 165.32, 1 231.76, 1.94, 38.47 g-kg™', and 7.54 g-kg™', respectively. Emissions of CO, CO,, NO,,
CH,, and PM,5 from simulated burning experiments were 18 926.32, 149 866.73, 153.13, 6 467.09 kt, and 870.33 kt, respectively. Rice
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was the main source of air pollutants throughout the study areas, accounting for 61.16% to 84.83% of all types of pollutants. The temporal

distribution of pollutants varied in each province, with emissions of pollutants having a decreasing trend in Fujian and an increasing trend in

Guangdong, Guangxi, and Yunnan. The spatial pattern of pollution emissions was explicit, with a high area of air pollutant emission per unit

grid in Guangdong, central Guangxi, and Eastern Yunnan, while it was relatively low and dispersed in Fujian Province. It can be concluded

that burning crop residue contributes to environmental pollution in the study areas; thus, efforts should be made to develop alternative crop

residue management techniques.

Keywords: indoor simulation experiments; emission factors; air pollutants; emission inventory; temporal and spatial variation
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Figure 1 Sketch map of the study area
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Figure 2 Sketch map of the combustion system
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F 3 AEFEFFBRIGES EHEEF (g kg™)
Table 3 Emission factors of contaminants from different types of straw burning(g-kg™)
FEFFARIE i PRI
co €O, NO, CH, PM,;
KA Wit 802 141.23+14.78 1 557.91£52.82 1.12+0.19 63.22+23.12 6.28+1.59
X 145 174.81£10.89 1 047.72+32.58 0.91+0.23 78.67+11.84 7.83+1.69
I 4f; 3301 153.28+12.37 1 138.67+43.25 1.3920.47 58.35+18.17 6.73+1.98
SEASE 156.44=12.68 1 248.1+42.88 1.1420.30 66.78=17.71 6.95+1.75
INEE M76 1f; 3301 147.63+24.42 1 239.84+45.38 0.98+0.28 26.61+2.36 8.7020.89
EFE39E 162.49+27.16 1 231.77+45.37 1.15£0.22 30.80+2.86 5.8120.69
SEHME 155.06£25.79 1 235.81£45.38 1.0720.25 28.7122.61 7.26+0.79
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] L 1 162.27+31.31 1 320.43£67.26 0.9120.23 11.45+1.71 7.82+0.95
FHE 158.24+26.52 1 330.96+58.25 1.360.14 14.68+4.58 8.40+1.19
Likea R BT 63 172.40+4.84 1 253.31+27.75 2.49+0.23 44.76+9.65 8.54+2.83
T B0 18 193.99+3.68 1 130.73£9.98 2.4720.27 73.21£3.98 7.32+1.51
1t 6 = 205.97+7.06 1 294.35£13.06 2.15£0.39 90.07+5.44 6.84+1.44
SEHE 199.98+5.37 1212.54£11.52 2.31x0.33 81.64+4.71 7.08+1.48
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4 BESEAREVRHEF=EMERMRIEE (M)
Table 4 Estimation of crop straw yield and amount of field burning in different provinces (Mt )
T : AR

KA & M i3 oK k3 T

FEFF - & iy 50.398 0.139 3.222 0.468 1.969 0.003 3.162
IR 116.201 0.067 3.200 0.245 8.994 0 11.530

I 116.402 0.077 4.367 0.758 28.947 0.063 6.269

pagra) 72.734 10.015 16.951 11.207 74.141 0.001 0.841

EFF R e iy 11.571 0.032 0.740 0.107 0.452 0.001 0.726
IR 34.721 0.020 0.956 0.073 2.687 0 3.445

] 23.467 0.016 0.880 0.153 5.836 0.013 1.264

= 12.394 1.707 2.888 1.910 12.634 0.001 0.143

x5 EEEFRES 20052014 EFREFBREERKTLIHLE L (k)
Table 5 Municipal emission inventory of crop straw open burning of Southern China main producing areas of
agricultural products during 2005—2014(kt )
A1y CO CO, NO, CH, PM,;

il 2 174.83+180.49 17 069.05+£564.71 16.79+£3.97 859.47+268.76 97.58+24.61
IR 6 724.29+551.74 52 476.69+1 725.73 52.59£12.05 2 665.20£911.38 298.45+72.52
i) 5 025.42+480.19 39 962.59+1 401.17 39.27+8.49 1 780.80+548.61 230.89+53.26
=~ 5 001.78+622.99 40 358.41+1 521.50 44.49+8.11 1 161.62+308.33 243.41+52.07
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Figure 3 Regional distribution of total emissions of CO from different straw burning in Southern China main producing areas of

agricultural products during 2005—2014
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Figure 4 Regional distribution of total emissions of CO, from different straw burning in Southern China main producing areas of

agricultural products during 2005—2014
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Figure 5 Regional distribution of total emissions of NO, from different straw burning in Southern China main producing areas of

agricultural products during 2005—2014
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Figure 6 Regional distribution of total emissions of C,H, from different straw burning in Southern China main producing areas of

agricultural products during 2005—2014
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