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Abstract

From November 28, 2016 to December 13, 2016, a heavy air pollution process with a long dura-
tion and wide range occurs in the Sichuan Basin. In this paper, the air quality data of the Ministry
of Environmental Protection of the People’s Republic of China and the observation data of the me-
teorological stations during the same period are used to analyze the air quality, pollutant change
characteristics, and meteorological conditions of this pollution process in three regions of the Si-
chuan Basin. 1) In this pollution process, the Chengdu Plain has the most serious pollution, fol-
lowed by the South Sichuan area, then the Northeast Sichuan area. Specifically, the Chengdu Plain
has the most severe PM; s, PMjo, NO2, O3 pollution, and the Northeast Sichuan area has the most
severe CO pollution, with the most serious SO, pollution in southern Sichuan; the main pollutant is
PM; 5, followed by PM;o, then NO:. 2) The circulation situation in middle and high latitudes in Asia
and Europe undergoes evolution from zonal circulation pattern to one trough and one ridge to two
troughs and one ridge to zonal circulation pattern to two troughs and one ridge. The Sichuan Basin
is often at the rear of the trough, controlled by the sinking airflow, and the atmosphere is relative-
ly stable, which is not conducive to the diffusion of pollutants. 3) During the pollution period, the
surface wind speeds of all cities are small, and the average daily wind speed of each city is less
than 3 m/s. From November 28 to December 11, the cumulative precipitation in most cities is less
than 3 mm, which has little effect on the removal of pollutants. There is inversion in the lower at-
mosphere, the height of the mixed layer is small, less than 900 m as a whole, the atmosphere is
relatively stable, and it is difficult for pollutants to diffuse. 4) From December 11th to 13th, cities
in the basin experience varying degrees of precipitation, the concentration of pollutants decreases,
and the pollution process gradually ends.
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Table 1. Air quality sub-index and corresponding pollutant item concentration limit
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Figure 1. The daily changes of AQI (Figure a is the northeastern Sichuan region, Figure b is the southern Sichuan region,
and Figure c is the Chengdu plain region)
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Figure 2. The daily change of IAQI of PM, 5 (Figure a is the Chengdu plain area, Figure b is the northeastern Sichuan region,
and Figure c is the southern Sichuan region)
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Figure 3. The daily change of IAQI of PM,, (Figure a is the Chengdu plain area, Figure b is the northeastern Sichuan region,
and Figure c is the southern Sichuan region)
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Figure 4. The daily change of IAQI of NO, (Figure a is the Chengdu plain area, Figure b is the northeastern Sichuan region,
and Figure c is the southern Sichuan region)
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Figure 5. The daily change of CO’s IAQI (Figure a is the Chengdu plain area, Figure b is the northeastern Sichuan region,

and Figure c is the southern Sichuan region)
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Figure 6. The daily change of the IAQI of O; (Figure a is the Chengdu plain area, Figure b is the northeastern Sichuan region,
and Figure c is the southern Sichuan region)
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Figure 7. The daily change of the IAQI of SO, (Figure a is the Chengdu plain area, Figure b is the northeastern Sichuan re-
gion, and Figure c is the southern Sichuan region)
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Table 2. Correlation coefficient between AQI and 10 m wind speed from November 28, 2016 to December 13, 2016
22.2016 11 A28 HEI 2016 &£ 12 A 13 H AQI 5 10 m KURAIHEXERE

X 5% Wi MR RH

AR S X HHB -0.623"

4P -0.272
ZT 0.032

i3 —0.532

A1 -0.470

JIZRAbHE X LM -0.277
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Table 3. The correlation coefficient between AQI and the height of the mixed layer from November 28, 2016 to December
13,2016
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Table 4. Correlation coefficient between AQI and relative humidity from November 28, 2016 to December 13, 2016
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Table 5. Correlation coefficient between AQI and visibility from November 28, 2016 to December 13, 2016
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Table 6. Correlation coefficients between temperature, 24 h variable temperature, air pressure, 24 h variable pressure and
AQI from November 28 to December 13, 2016
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