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Emission Inventory of Airborne Pollutants from Blomass Combustlon in Gulzhou

Province N VP PRIAN'
WANG Yap-ni' 2 YANG Jing-ting®, HUANG Xlanwfeng f'lEN_E’Yan LU Biao®, GU Zha() Ain® | 3 & e
(L. Schoo of Human Se‘[ﬂement and Civil Engineerings' Xi'aniidotong Unlversny, Xi'an 710054, China; 2. szhou Institute of Environmental Sciences Research and Demgﬂ-,

Guiyang 550081 , Chma 3. College of Resources and Env1r0nment Enalneenng, Guizhou University , Gulvang #0025 Chlna)

-

Abstract; With the objective to ascertain the emissions of ljromass combﬂ{tmn in Guizhou, the activity levels wiere measured through data collection and field surveys;‘and the
emlssu%p factors were acqu1red using actual monitoring| data aud data citedl from prévious literature. A 3 Km x3 kni- gridded emission inventory of nine air pollutants from
bioriass oombustlon sogr( es in Guizhou Province in 2019 was developéd in (;ombmat;oﬂ' with GIS technology. The results showed that the total emissions of CO, NO_, SO, ,
NH, , ¥OCs /PM, 5, PM,}, BC, and OC in Guizhou were estimated 105293 505. 53, 14781. 19, 4 146. 11, 8 501. 07, 45025.70, 39.463. 58, 41 879.31, 6 832.33,

and 15 13474 t, respectively. The distribution of atmospheric pollutants emitted by hiomass combustion sources in different cities was noticeably uneven, being mainly
concentrated in Qiandongnan Miao and Dong Autonomous Prefecture. The analysis of variation characteristics of emissions indicated that the monthly emissions were
concentrated in February, March, April, and December, and the hourly emissions peaked daily from 14:00 to 15:00. Some uncertainty remained in the emission inventory.
It is necessary to perform in-depth analyses of the accuracy of obtaining activity-level data, localize the emission factors through more combustion experiments in subsequent
research for improving the emission inventory of air pollutants from bhiomass combustion in Guizhou Province, and provide a basis for the cooperative governance of the
atmospheric environment.

Key words: biomass combustion air pollutants; emission inventory; Guizhou Province; uncertainly analysis
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Table 3  Emission inventory of Guizhou Province in 2019/t
PO A S A T co NO, S0, NH, VOCs PM, 5 PM,, BC oc
AT AR U 4150.15  1861.56  467.06 160. 13 753.97 24.74 29.17 3.39 14. 06
=5
P M B E.ﬂ 10423.05 91.95  143.21 70.62 1037.13  946.34 1017.64  203.13 574.96
Fise 145933.62 4881.23 2012.88 6541.85 15750.77 16304.31 17512.03 3874.79  2868.35
Y RTFRUREE ARARRER KR 135,57 2.12 0.75 3.78 10. 49 11.95 12.20 1.96 9.55
FEFFEE LS 132863.13  7944.33 1522.20 1724.68 27473.34 22176.24 23308.27 2749.06 11667.81

it 293505.53 14781.19 4146.11 8501.07 45025.70 39463.58 41879.31 6832.33 15134.74
T4 FHEEMRBRIGEHER S R/t -
Table 4 Comparison of resuls 6f‘biomass combustion emission in Gﬁlzhnu Prov‘ince/ t .,.-'“.I —
AR o NO, S0, NH, PM,4 & Py N BC ol i
1998 — 709%.00  4880.00 [ | — [ 4 -+ gy Yy — —| =
2000 76351100 /2190100 164200 | f1ssss.00 - 23 396:00(VOC) o Y4 LA9T2.00(EC)  15527.00 4% [30]
2007 2056307,00 3894100  6876.00 | S/ 79744, 00( NMHC) 109838. 00(PM) . 16878.00 Fl -
2007 (2048 1-0"6.903' 28000.00 11 100.00 ’27300‘9( 1044600, 00(NMVOC) 15300400 (192 600400 8300.00(EC)  16,600.00— [47 -
2012 67 9;59.-'69- 19500.00  6400.00 i’&_oo.,od -"82,:.990. 00(NMVOC) 70 !"6; 7470000 10800.00(EC) 19800, 00 .[5]“."*
2014 192100.00 | 5700.00  1700.00 “;.“zi(u)pl 00 5 20700.00( NMVOC) 19000;% 22600:00 1 500.00 7300.00 (317
(2015 4 5/665.00 _ 290.00 108.00 /" 208. 09 4 §/1728.00 1115900 . 1182.00 — —  #3q
2003 =017 '.."126 100. 00 5 500. 00 800.00  1800.00 * 21 800,00 ( NMHC) 14500.00  16600.00 1.000. 00 8200.00  [32]
017 7 193 “099..00 6'000.00 2 000.00 1 000.004 eimoﬂ NMVOC) ~ 18000.00  23000.00 2000. 00 7000.00  [33]
20094 29350553 | 14781.19  4146.11  8501.07 “45025.70 39463.58  41879.31 6832.33 1513474 ABIS
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Contribution rate of emissions from secondary sources of air

pollutants from biomass combustion sources
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Fig. 3 Space distribution characteristics of biomass combustion in Guizhou Province in 2019
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Table 5 Emission inventory of biomass combustion in different cities or prefectures/t
M) &8 co NO, S0, NH, VOCs PM, 5 PM,, BC 0oC
FEBETT 16271.10  1912.25 473.45 395.78 2719.15  1921.77  2018.03 290. 97 851. 14
zAnn 16 262. 93 898.72 239.43 425.75 2750.28  2270.21  2422.32 368.76 948. 57
IR MR HIA M 55810.80  2249.83 795.70  2085.94 7820.12  7021.07 7470.27 1404.38  2074.75
PSR YA M 43555.35  1948.37 602.33  1289.79 6552.61 5730.04 6073.01 1028.75 2155.76
Hif T 39325.08  1545.27 533.98  1361.77 5542.66  4972.62  5309.11 972.61  1591.05
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ANEKTH 15 280. 88 760. 32 187.75 394. 58 2297.66  2165.54  2283.10 356.36 896. 34
VA 45178.46  2191.32 555.38  1070.62 7557.18  6383.84  6773.05 991.54  2710.97
At 293505.53 14781.19 4146.11  8501.07 45025.70 39463.58 41879.31 6832.33 15434 74
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Fig. 4 Monthly emission coefficient of biomass combustion

2.4 ANHEVEDHT

TEHEBOE S0 8 AL A0 Mk I T 0
BIKF-FHE I ZR B0 e . AN E R A BT ] T
a5 YL VR A B R 3, PP HE O SR T A
ARWFFER T 5207 R 7 2 VP A HE R &= 8 1 X
6], B AT 2019 45 5t N 4 LR W) BRI HE IO
A 2. i Excel 844 Oracle Crystal Ball

B 5 A BukeeiRHE N S B R

Fig. 5 Hourly emission coefficient of biomass combustion
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Table 7 Uncertainty of emission inventory

YR HY HERCGE M 95% BAFIX AL/t REETE % 15 SR 1 U / % HE R B U/ %
co [1985.73,6905.99]7  —52.15 ~66.40 18. 00 82.0
NO, [894.06, 3 109.02] -51.97 ~67.01 17. 80 82.2
S0, [224. 14, 782.15] ~52.01 ~67. 46 16. 20 83.8
NH, [75.67, 266.86] ~52.75 ~66. 65 17.50 82.5
A=W B VOCs [356.24, 1260.71] -52.75 ~67.21 18. 50 81.5
PM, , [10.08, 46.24] ~59.25 ~86.92 41.50 58.5
PM,, [11.73, 54.6] -59.78 ~87.21 41. 60 58.4
BC [1.35,6.27] -60.12 ~85.21 41.70 58.3
oc [5.60, 26.17] ~60. 18 ~86. 11 41.60 58.4
co [6637.29, 19210.03]  -36.32 ~84.30 70. 1 29.9
NO, [59.90, 165.05] ~34.85~79.51 69.5 30.5
S0, [91.29, 255.79] ~37.06 ~85.28 64.7 35.3
NH, [44.45, 130.84] ~37.06 ~85. 28 68.3 3.7
FRAY P EFRF VOCs [647.85, 1916.80] -37.53 ~84.82 69. 1 0L o
PM, , [609.74, 1710. 84] ~35.57 ~80. 78 “70. 4 29 g /!
PM,, [653.07, 1867.057 ~  —35.83 ~83.47 70,30: 2 F
BC [126.69, 322.88]4" —-37.63 ~58.95 | 89.4 10.6° 41
oc [366.71, 895.63] -36.22 ~55.77 s Ws |
CO  [75471.77,356422.73] -48.28 ~144.24 /40477 59.6_) ~ &
JONo, (256107 (11845063, cmazs3~142.68 L 39% 60.7" | g
~ © lso, [1053,96, 49057417 4547, 64 ~143.72 y faogh & 59.7 ]
F o 4] N [3409. 58 “16 oog/{w] ~—=47.88 ~144. 67 /3901 60,5 et g
PR e |1 vocs 8 139. 26} 38 469761 ¥ .02~ 1424 2°A : 59.6. w1
_ PM,s [8491.49 39/ 683 45} [1-47.92~143.39 - 2th0.1 59.9 o
PM,, [9152.[28 42 823 37']‘ —47.1741~ 144. 54 J 40,4 59.6 J
g | . BC [2261. 10 6820/021" 41,65 ~76.01 ' 85.5 14.5
4 B F- o [1510.89,.7020.02] '~=47:33 ~59. 14 88.3 11.7
e 5 co [61.09,245.08] 254,94 ~80.78 31.7 68.3
' " NO, [0.96, 3.81] ~54.71 ~79.76 32.6 67.4
S0, [0.35, 1.35] ~53.54 ~79.20 32.7 67.3
NH, [1.67, 6.80] ~55.80 ~79. 98 32.3 67.7
FRAAN L5 K T VOCs [4.63,19.09] —55.88 ~81.93 32.0 68.0
PM, , [5.30, 21.61] ~55.66 ~80.79 32.0 68.0
PM,, [5.42,21.86] -55.58 ~79. 14 32.5 67.5
BC [0.88, 3.48] ~55.04 ~77. 80 32.0 68.0
e [4.30, 17.07] ~54.97~78.75 32.2 67.8
co [75244.52, 210585.48] —43.37 ~58.50 64. 10 35.90
NO, [4564.50, 12760.65]  -42.54 ~60.63 63.90 36. 10
S0, [854. 68, 2426.77] ~43.85 ~59. 42 62. 80 37.2
NH, [989. 26, 2736.26] ~42.64 ~58.65 65.20 34.8
TP R R B e VOCs [15858.60, 43667.89]  —42.28 ~58.95 65. 50 34.5
PM, , [12682.65, 34912.23]  -42.81 ~57.43 64. 90 35.1
PM,, [13356.54, 36804.41]  —42.70 ~57.90 66. 30 33.7
BC [1581.48,4346.45]  —42.47 ~58.11 66. 20 33.8
oc [6679.05, 18466.117  -42.76 ~58.27 66. 10 33.9

HH 2% 7 AT1,2019 4F 5 M 48 A= W) R R IR RS
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LR FE Ho, P OHA Y B 74610 VOCs HEik
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%tﬁ ?%Fﬁéaﬂﬁ%fﬂﬁ% F AN, €O NO, . vsof\
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