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Abstract

In this paper, a variety of observation methods are comprehensively applied to analyze the parti-
culate pollution and sources in Xiangyang city by combining Emission inventory and backward
trajectory. Taking the case of a winter pollution process in Xiangyang City, Hubei Province as a
case, the conventional observation, single particle aerosol mass spectrometer, Lidar, and other
observational methods were comprehensively used. The results show that the pollutants from this
pollution process mainly come from the area of Xiangyang City, and industrial emissions and mo-
tor vehicles are the major pollution industries in the region. Contamination from external sources
is likely to come from cities in the southeast of Xiangyang in Henan and Hubei, but it is not a major
cause of serious pollution. The main components of particulate matter are elemental carbon, po-
tassium-rich particles, organic carbon, and mixed carbon, with relatively few other components.
The primary source of PM: 5 pollution is coal-fired sources, with a ratio of 27.9%, followed by mo-
tor vehicle exhaust gas, accounting for 25.3%, industrial process-sources accounting for 11.1%,
ranking third, and secondary inorganic sources accounting for 8.5%. The dust source accounted
for 9.6%, biomass combustion sources accounted for 8.8%, restaurant sources accounted for 0.9%,
and other sources accounted for 7.7%. The particulate matter in this pollution process mainly
comes from the local area of Xiangyang city, and industrial emissions and motor vehicle exhaust
are the main emission sources within the region. The heavy pollution process is obviously affected
by particulate matter from vehicle exhaust. The application of Lidar vertical observation indicates
that PM; s mainly comes from regional emissions in this pollution process. Combined with the
Emission inventory, the results show that the main pollution sources in different seasons have
some differences. Coal burning, motor vehicle exhaust, industrial process, secondary sources and
dust sources are mainly controlled and controlled in the typical winter.
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Figure 1. Analysis process of particulate pollution source
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Figure 2. Air quality status and primary pollutants in Xiangyang city in December 2017
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Figure 3. Xiangyang City December 2017 wind speed, humidity and particulate matter concentration
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Figure 4. SIZE-PM, s mass concentration correlation
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Figure 5. PM, 5 pollutant source analysis results

[& 5. PM, 5 i3 Y)RIB AR5 R
B 5 I, BEANIEIHATE] PM, 5 B S5 YefONBRIGEIR,  EeBh 27.9%, HOWHLshZERSVR, &
25.3%, TN TGN 11.1%, BHESE =AM, ZIRENIE SN 8.5%, #700F 5N 9.6%, ¥R
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Table 1. PM, s mass concentration and the proportion of motor vehicle exhaust, coal, and industrial process sources

FLPMs RERESHHERES, BE. TITZREALLER

e 1A PMys IR E (ng/m®)  HLBhZE A (%) RIS o5 L (%) Tl T 208 o5 H (%)
1 1220 13:00~15:00 23 16.4 24.8 9.3
2 1123 21:00~23:00 218 26.4 346 13.8
3 1124 13:00~15:00 16 24.6 257 59
4 1127 06:00~08:00 148 294 29.8 11.2
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Figure 6. Source analysis of particulate matter at government family hospital
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Table 2. PM, 5 mass concentration and the proportion of motor vehicle exhaust, coal, and secondary inorganic sources

F2LPMs RERESHHERS, BE. DRXEHNESEEER

s it ] PM, s R EIRZ (ng/m’)  HLBNERS & (%) BRI 1 L (%) ZARTOHLIE & EE(%)
1 1227 17:00~19:00 16 26.2 319 45
2 1128 22:00~24:00 324 31.4 25.6 10.5
3 1130 13:00~15:00 23 16.9 30.8 5.0
4 0102 11:00~13:00 271 21.2 393 9.5
5 0103 14:00~16:00 63 30.9 285 7.0

ARG AV Fe S A I R I, PMy s VR SR MR 23 pg/m®, SRKAE A 324 pg/m’, FHIMH
9159 pg/m’ s WIS FE v, ¥ By P PRI, P38 5 O 31%, HUCHHLEN RS, T3 5 ol 27.8%.

DOI: 10.12677/aep.2020.104054 459 SR AT T


https://doi.org/10.12677/aep.2020.104054

BEE 5

A 7 A 2 AT AT
O, O 7 e % e~ e T T — Vi 3 —— PV,
] 16.7%

i 25.6%, 0
31.9% » 3% 0.5% 39 39 10.3%
.07 ) 0,
5% 5%
1 _ CHUR 3%
. 0 (

N

o

o
|

31.4% 1 %
21.29%8. “962°

4

30.8%

10.4%
5%

1.6%
16.99 1.3%

10.5%3.5%
3

REWE (ug/m®
w
o
o
PREEN |

J5
)
o
)
|

PM2.5 !

2017/12/27 -2018/01/03
L) I L) l T

5

171231 00:00

171231 12:00

180101 00:00

180101 12:00

180102 00:00

180102 12:00 —

171227 12:00
171228 00:00
171228 12:00
171229 00:00
171229 12:00
171230 00:00 —
171230 1 2:00—-
180103 00:00
180103 1 2:00—-

Figure 7. Source analysis of particulate matter in Yujiahu Industrial Park
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Figure 8. Xiangyang’s backward trajectory at 22:00 on December 24 and 28, 2017
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Figure 10. Xiangyang City PM, 5 emission space allocation map
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Figure 11. Extinction image of the navigation process on December 27, 2017
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Figure 12. Detour ratio image on December 27, 2017
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