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Estimation of Carbon Emission from Burning of Grain Crop Residues in China
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Abstract Biomass burning is the important source of gaseous pollutants, which has a strong impact on global atmospheric chemistry and cli—
mate change. Based on data of crop yield from 1999 to 2008 in China, the major grain crop residues output were calculated according to the
ratio of residue/grain. The proportion and the amount of openly burned crop residues were quantitatively analyzed . The total amount of CO
and CO, emission were estimated according to the emission factors. We found that annually production of grain crop residues in China was
about 4.9x10* t-a™. The amount of openly burned residues in the field was about 0.94x10® t*a™, which accounted 19% of the total production
of grain crop residues. The annually emission of gaseous CO and CO, were 9.19x10° t+a™ and 1.07x10°® t-a™, respectively. The total carbon
emission was 3.32x10” t*a™, which could be shared by rice residue 9.88x10°t-a™ , wheat residue 9.93x10°t-a™ , corn residue 11.14x10°
t-a” , and legume residue 2.22x10°t-a™ , respectively.
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2 1999—2008 10°t
Table 2 National estimated amounts of agricultural crop residue 10°t
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
192.53 182.27 172.25 169.30 155.84 173.72 175.17 177.09 180.45 186.14
117.30 102.63 96.69 93.00 89.08 94.71 100.37 107.60 112.58 115.84
175.48 145.22 156.30 166.19 158.69 178.49 190.93 199.31 208.65 227.30
32.39 34.37 35.10 38.32 36.38 38.17 36.90 35.99 29.41 34.94
517.69 464.49 460.35 466.82 439.99 485.09 503.37 519.99 531.10 564.22
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3 1999—2008 10%t
Table 3 National estimated amounts from grain crop residue by burning in field 10°t
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
44.60 42.10 39.78 38.89 35.72 39.93 40.13 40.73 41.48 42.80
23.21 20.16 18.94 18.06 17.52 18.62 19.78 21.29 22.52 24.54
26.78 21.78 23.41 24.83 23.53 26.51 28.25 29.79 30.93 47.59
4.15 4.47 4.55 4.96 4.84 5.02 4.77 4.69 3.62 7.92
98.74 88.51 86.68 86.74 81.61 90.08 92.93 96.50 98.56 122.85
4 1999—2008 CO  10°t
Table 4 Total estimated of CO pollutants from grain crop residue burned in field 10°t
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
2 863.37 2702.71 2 554.09 2 496.70 229291 2 563.28 2 576.27 2 614.61 2 663.15 2 747.83
3 277.53 2 846.67 2 674.42 2 549.42 2 473.99 2 629.29 2 792.26 3 006.32 3 180.09 3 465.27
3 071.94 2 498.23 2 685.49 2 848.55 2 698.78 3 041.04 3 240.23 341741 3 548.03 5458.51
381.62 411.18 418.25 456.33 445.29 461.87 438.97 431.70 332.88 728.67
9 594.47 8 458.78 8 332.25 8 351.00 7 910.96 8 695.48 9 047.74 9 470.03 9 724.16 12 400.28
5 1999—2008 CO, 10°t
Table 5 Total estimated of CO, pollutants from grain crop residue burned in field 10°t
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
35292.65 3331232  31480.60 3077325 28261.37 3159381 3175398 3222645 3282476 33 868.46
36 161.93 31 408.10 29 507.64 28 12845 27 296.24 29 009.75 30 807.75 33 169.62 35086.87 38 233.33
33786.03 27 476.15 29 535.69  31329.08 29 681.83 33446.10 3563692 3758551 39022.19 60 034.07
6 284.30 6 771.07 6 887.44 7 514.54 7 332.72 7 605.78 7 228.73 7 108.92 5 481.69 11 999.31
111 52491 98 967.64 9741137 97 74532 92 572.16 101 655.44 105 427.38 110 090.50 112 415.51 144 135.17
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Table 6 Total estimated of carbon from grain crop residue burned in field 10°t
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
10 852.43 10 243.48 9 680.23 9 462.72 8 690.32 9 715.04 9 764.29 9 909.58 10 093.56 10 414.49
11 267.00 9 785.85 9 193.72 8 764.00 8 504.71 9 038.59 9 598.80 10 334.68 10 932.04 1191239
10 530.92 8 564.16 9 206.11 9 765.10 9 251.66 1042496 11 107.83 11 715.20 12 163.00 18 712.29
1 877.45 2 022.88 2 057.64 2 24499 2 190.67 2 272.25 2 159.60 2 123.81 1 637.67 3584.83
34 527.80 3061637 30 137.70 30 236.82 28 637.37 31 450.85 32630.52 34 083.27 3482627 44 624.00
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