TAERL SRR, 2B 46 4, 55 7 1. 13241335, 2024 4E 7 A
Chinese Journal of Engineering, Vol. 46, No. 7: 1324—1335, July 2024
https://doi.org/10.13374/j.issn2095-9389.2023.09.15.002; http://cje.ustb.edu.cn

I 3 T AR — K PM s FIFCRRE Sk . Al 2 B
ol E X

EIREAN, AEEY, g mY, HEED, F Y, EEm

D) b TR R 2= Bk Bl 2 5 TR BE, RHE 056038 2) 1 [ IR L BL A F 52 e 30 858 3 o 5 XU P-4 6 %8 T 5 S 38 %, b 100012
BRI 75 /%, E-mail:xuezg@craes.org.cn

W O ETIHSHRUE. TR B L G AR S AR B S KR 7 T 2020 4RI T 1 kmx 1 km ACHTERE—IK
PM, s HETBUHE R, FFST T — IR PMy s HERCES 4 | 25 ) 43 A0 B AN 8 1 . 8 o 5 TR 8 IR b I 22 RUJE kT 3 P e 2
(MEIC) 1 [ 25 43 B R 5 15 K05 e 0 HE SR J2E (CHRED 3.0A) WF 5T 405 S X6 Lo 204, 980 3R 122 HE s 33t B0 1) ] 5 ek A 4 T e
SRR, IR T PM, s 9K IR — R HERCR BE 20 26375.7 t, o, B ER 4 2R TR BB AR AL HE L 5 b ek, 300N 33.5% .
16.1% F1 10.1%; & X ELHEHOM B 22 AL B 8, B Tyt T2 R IR 7 L 24 90%, & B Ak A Bk [ e SRR o5 L 29 70%, il
BEY BRI S L2 15%, KT B8R Y) 93%, BILEFE SIRLY 13%; b U T B A AR AR AT I 2L HERL PM, 5 6916.9 t, i 5
HERC Y 26.2%, ik EL MRV E 5 R, 735104 69.1% 1 20.81%, Horb 84T L T5 e kit £ B0k [ Besh T, BTl
TR F AR B IR TT PM, s HEBCEE TP eI W b g 7 A XL, ELHE 00 J S 32 T W 00 1y X b 1 DXL, T X L
R AR T UG U AR AR B, o it iR B BT S U B — IR PM,y s HE R 07 JE T 35 45 S HEBURAS A R AL T
—27.1% ~ 34.5% 2 Ia]. HERUE R b, AL PM, 5 HEfi = 5 MEIC il CHRED 3.0A 22 R K (MEIC: 30905 t; CHRED 3.0A: 19604.3 t;
ARWFFE: 26375.7 )5 AW 5340 |, 5 318 B S i v Ji BAG 3 vay — S0Pk, e E R AR v Tl vy A VA I ¥ — IR PM 5 HETRC Y EE 2
MR, BER . FEARAT M B — 25 s A A SR TG 2H 2R AR, DI Sk R AR i o) 45 2 ) ) HE G A T RS A AL A 4.

XA PM, s5; HEHCRFE; B9k fal; BRI IR

nES X5l

Characteristics of PM, s emissions from anthropogenic sources in Linfen City and
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ABSTRACT This work explored the emission structure, spatial distribution, and uncertainty of the primary PM, 5 emission inventory
of 1 km x 1 km anthropogenic sources in Linfen City in 2020 by field research, data acquisition from the municipal departments, and
obtaining of activity level data from the statistical yearbook. The reliability and comprehensiveness of the emission inventory were
elaborated by comparison and analysis of the results with satellite remote sensing data, China Multiscale Emission Inventory Model
(MEIC), and China High-Resolution Carbon and Air Pollutant Emission Database (CHRED 3.0A). The findings reveal that the total

primary emissions of anthropogenic sources of PM, 5 in Linfen City are about 26375.7 t, of which road dust sources and iron and steel
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sources have the largest proportion, 33.5% and 16.1%, respectively. The emission composition of the districts and counties is
significantly differentiated, among which approximately 90% come from Houma City process sources, approximately 70% from Jixian
County fossil fuel stationary combustion sources, approximately 15% from Pu County biomass combustion sources, approximately 93%
from Daining County dust sources, and approximately 13% from Yicheng County mobile sources. The iron, steel, and coking industries
in Linfen City emit a total of 6916.9 t of PM, 5, with the largest shares for Quwo County (69.1%) and Xiangfen County (20.81%), where
the main sources of pollution in the iron and steel industry come from the sintering and converter processes and those in the coking
industry mainly come from the stacks of the coke ovens. The PM, 5 emissions in Linfen City are concentrated in seven districts and
counties in the Linfen Basin, and the emission intensity is much higher than the districts and counties with mountainous terrain on both
sides, and that in the western districts and counties is lower than that in the eastern districts and counties of Linfen, among which the top
3 by PM, 5 emissions are Quwo County, Houma City, and Xiangfen County; the uncertainty results of different emission sources are
between —27.1% and 34.5%. For the total amount of emissions, the PM, 5 emissions in this paper do not differ much from them (MEIC:
30905t; CHRED 3.0A: 19604.3 t; this study: 23498 t); for the spatial distribution, there is a high degree of consistency with the
concentration of the remotely sensed inversions, and the high values are concentrated in the Linfen Basin. The iron, steel, and coking

industries should further boost the management and monitoring of organized/unorganized emissions and control pollutant emissions

from the source and the end.
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Table 1 Spatial allocation parameters of atmospheric pollution source emission inventory

Primary source classification Secondary source classification ~ Source type Allocation indicators
Electric heating Point source Latitude and longitude
. . Industrial boiler Point source Latitude and longitude
Fixed combustion source of
fossil fuels Civil boilers Point source Latitude and longitude
.. . Nonpoint . .
Civil combustion P Rural residential areas
source
Steel Point source Latitude and longitude
Coking Point source Latitude and longitude
Petrochemical and Chemical . . .
Point source Latitude and longitude
Process source Industry ot 501 d long
Cement Point source Latitude and longitude
Other industries Point source Latitude and longitude
Nonpoint
On-road sources P Road length
Mobile source source
Nonpoint Construction land/arable land for industrial
Non-road sources .
source and commercial purposes
Dust from the storage yard Point source Latitude and longitude
Construction dust Point source Latitude and longitude
iti . Nonpoint .
Fugitive dust source Soil dust P Cultivated land, wasteland, and bare land
source
Nonpoint
Road dust P Road length
source
Biomass boiler Point source Latitude and longitude
. Nonpoint
Biomass combustion source Biomass stove source Rural settlement
. . Nonpoint .
Open combustion of biomass P Cultivated land
source
. Nonpoint . .
Other emission sources Restaurant Population density
source
== Process source == Fixed combustion source of fossil fuels
mm Other emission sources Biomass combustion source
mm Fugitive dust source mm Move source

— PM, ; emissions
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Fig.1 PM, s emissions and their composition in districts and counties of Linfen City
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Table 2 Ranking of contributions of PM, 5 emission sources

Primary source

Secondary source

PM, 5 emissions/t

Secondary source contribution rate/%

Process source
Fixed combustion source of fossil fuels
Fugitive dust source
Fugitive dust source
Fixed combustion source of fossil fuels
Other emission sources
Process source
Process source
Biomass combustion source
Biomass combustion source
Biomass combustion source
Mobile source
Process source
Fugitive dust source
Process source
Mobile source
Fixed combustion source of fossil fuels
Process source
Process source
Fixed combustion source of fossil fuels
Process source

Fugitive dust source

Petrochemical industry 0.2 0.001
Civil boilers 13.7 0.1
Soil dust 14.9 0.1
Dust from the storage yard 31.8 0.1
Industrial boiler 56.8 0.2
Restaurant 89.9 0.3

Brick and tile 107.4 0.4
Cement 165.7 0.6
Biomass stove 237.1 0.9
Biomass boiler 255.6 1.0
Open combustion of biomass 321.7 1.2
Nonroad sources 338.1 1.3
Lime 4753 1.8
Construction dust 742.7 2.8
Casting 791.6 3.0
On-road sources 837.5 32
Electric heating 1181.1 4.5
Other industries 1232.9 4.7
Coking 26752 10.1

Civil combustion 3721.9 14.1
Steel 4241.7 16.1

Road dust 8843.1 335
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Fig.2 1 km x 1 km of PM, 5 emissions in Linfen City spatial distribu-
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