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Relationship Between Air Pollution Events in Autumn and
Winter in Chongqing and the Classification of Synoptic
Situation Based on Self-Organizing Maps

HU Chunmei CHEN Daojin ZHOU Guobing ZOU Qian

Chongqing Meteorological Observatory, Chongqing 401147

Abstract: In order to understand the circulation characteristics of air pollution events in autumn and winter
in Chongqing, this paper uses NCEP reanalysis data to classify the surface sea level pressure fields of air
pollution events by using the self-organizing map (SOM) algorithm. Then by means of subjective compara-
tive analysis, three types of typical surface pressure fields are summarized: uniform pressure pattern, low
pressure pattern and the bottom pattern of high pressure. Among them, the uniform pressure pattern is
divided into two types: one is the uniform pressure pattern between two cold fronts and the other is in the
weak high pressure. The bottom pattern of high pressure can be divided into three types according to the
center position of cold high pressure, including north high pressure type, northwest high pressure type and
northeast high pressure type. By comparative analysis, it is found that the concentration of air pollutants
on the bottom pattern of high pressure is the highest, thus the air pollution is the most serious. The analy-
sis by using conventional observation data and L-band radiosonde data shows that all kinds of pollution

weather patterns are characterized by high static wind frequency on the surface, low horizontal wind speed
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near the surface, high probability of inversion, stable atmospheric stratification and low height of atmos-

pheric boundary layer. Based on the large-scale synoptic circulation, dynamic and thermal conditions and

backward trajectory simulation, the causes for the three types of typical pollution weather processes are in-

vestigated, and the results would provide a reference for air pollution potential forecast and concentration

prediction in Chongqing.
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of different levels of air pollution in Chongqing during 2008 —2012
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Fig. 2 Six types of surface sea level pressure fields (unit; hPa)
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Table 1 Meteorological elements and average PM,, mass concentrations of six types of surface weather fields
KA TCU WHU LP NHB NWHB NEHB HIERA
IKFERGE/ (m = s™H) 1. 10 1.13 1. 16 1.21 1. 10 1. 19 1.32
XS/ % 8.1 9.8 6.8 5.2 8.4 7.1 4.2
TR/ C 10.2 13.0 14.3 11.5 11.2 10.4 10.7
AR EE/ % 83.7 79.6 75.4 80.5 81.3 83.0 77.9
SR/ hPa 991. 8 987.4 981.8 988.7 991.1 987. 4 990. 5
H -2 B 7K &/ mm 0.50 0.19 0. 30 0.49 0. 64 0.45 1. 36
KK H 8O (5 A E/ 22.7 19.5 16.7 29.1 25.0 29. 4 45.6
SR IR % 91 95 92 91 81 71 73
RAMFZ L /m 422 434 417 437 438 399 536
SE#4 API 125 117 122 122 121 131 72
PM F¥ s ik g/ (pg » m™*) 183. 4 198.9 192.8 193. 8 192.5 211.7 93.4
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Table 2 Meteorological elements from

the typical air pollution events

TCU LP NEHB
PN il (2010 4£ 1 J (20114 11 A (2012 4E 12 A

1—3 H) 26—28 H) 7—9 H)
R/ C 7.3 18.4 10. 6
B/NREAEZE/C 4.2 3.1 0.6
RAKAEHEZE/C 10.7 5.0 3.2
SR XTI R/ Y 88 79 84
S KGHE/ (me s 1.1 1.0 1.1
FARRE/ (m s D 2.3 2.1 1.9
AR/ % 20.7 9.7 2.8
SE- 44 fE WL BE / km 1.5 2.7 2.1
SIT W & /mm I I 0.6
KA /m 460 352 307

NEHB B H 2012 45 12 A 7—9 H. St 3 WK
AL PM, P ¥ R B 43 00 o 218, 7,241, 3,
236.0 pg+m °,
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