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Abstract: To determine the atmospheric temperature and pollutant characteristics during periods of heavy pol-
lution, a statistical analysis using data collected by MTPS Temperature Profiler and Air Quality Monitoring Sys-
tem was made during serious air pollution incidents in Lin’an over the three years from 2015-2018. A correla-
tion analysis was also conducted, which used statistical time series analysis. Results of the analysis showed that
(1) temperature inversions were concentrated in the evening and early morning. When temperature differences
between early morning and evening were over 7 °C all day, daytime temperature inversions did not appear. In-
version heights were usually 400 m at the base and 700 m at the top. (2) As for inversion thickness, the maxi-
mum was 700 m with an average of 359.9 m. The maximum temperature difference of an inversion was 3.7 C
with average of 0.7 “C. The range of temperature had a highly significant correlation with inversion thickness
(R*= 0914, P<0.01). (3) Particulate matter PM,5 and PM,, were the major pollutants. The concentration of
PM,;s exceeded 115 pwg-m™ and PM), exceeded 250 pg-m™. Four gases, SO,, CO, O3, and NO,, always had good
quality during the pollution occurrences. (4) The base height of the inversion had highly significant correla-
tions with PM,5 (P<<0.01) and PM,, (P<<0.01) concentrations; however, no significant correlations were found
for the top of the inversion. Thus, the cause of pollution was determined to be a decrease in the temperature
inversion and the mass accumulation of particulate matter in the vertical direction. [Ch, 6 fig. 2 tab. 32 ref. ]
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Table 1 Weather conditions

JURIUNSR:E] KA T s/ C T e/ C R KA
2015-12-20 ANETEE 10.0 5.0 RILK <3 %
2015-12-21 53] 12.0 6.0 RIRN<3 %
2015-12-22 I 13.0 8.0 JER<3 %
2015-12-23 NG| 12.0 8.0 RILK <3 %
2015-12-24 NG 10.0 6.0 RILK <3 %
2015-12-25 RSN 11.0 2.0 JER<3 %

*2 ZHEREBR
Table 2 Air quality situation
AL E ) s BT R A AU PMyy/ (ug-m™) PMy/ (pug-m™) SOY/(pg-m™) CO/(pg-m™) NOJ/(pg-m™) Oy (mg-m™)

2015-12-20 120 BTG g 90.9 128.8 11.4 1.278 57.9 84
2015-12-21 109 R REYG g 81.8 140 10.4 1.385 68.2 76
2015-12-22 104 B G g 77.1 115.5 9.5 1.418 67.1 78
2015-12-23 248 T 167.9 294.8 14.1 1.955 78.2 78
2015-12-24 152 R G e 106.9 187.6 12.1 1.717 65.1 88
2015-12-25 67 K 41.6 71.5 10.2 1.211 45.9 106
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Figure 1 Temperature profile on December 20-21, 2015
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Figure 2 Temperature profile on December 22-23, 2015
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Figure 3 Temperature profile on December 24-25, 2015
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Figure 4 Variation between inversion thickness and inversion temperature difference
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Figure 5 Changes between PM,5 and PM,y concentration and temperature inversion
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Figure 6  Changes between gas pollutant concentration and temperature inversion
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