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Abstract: Based on the observation data of air quality, meteorological elements, and reanalysis data, the
evolution characteristics of air quality in Hubei Province and its adjacent areas from 1 to 30 October 2019,
the impacts of meteorological conditions on the air quality during the 7th CISM Military World Games and

before and after of this time are analyzed. The concentrations of PM, ; , PM,, in control period [[ (from 17
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to 28 October) were lower than the average concentrations in past five years and in other surrounding cit-
ies. Control measures were effective in decreasing concentration and restraining ascending velocity. O; and
NO, were the primary pollutants in control periods ( I and [[ ) (from 13 to 16 October, and 17 to 28 Octo-
ber). Compared with the past five years, the concentration of O, in Wuhan increased. However, under the
background of excessive Oy in other nearby cities, pollution in Wuhan did not reach the polluted level,
which indicates the control still took some effects. Actually, the concentration of NO, was lower than nor-
mal years, but higher than that in other cities. Compared with control period [ , precipitation was less and
wind speed was small in control period [ , thus the meteorological condition was not good for pollutant
concentration to decrease. Anticyclonic circulation was dominant from 17 to 21 October, and sunlight and
radiation was high with intense photochemical reaction, so concentrations of O; and NO, raised obviously.
Based on evaluation on meteorological condition index (EMI), EMI was a positive value in 2019 compared
with 2013—2017, which indicates that the meteorological conditions in 2019 were not conducive to the re-

duction of PM, 5, so emission reduction did the most significant contribution to the decreased concentra-

tion.

Key words: air quality, meteorological condition, meteorological contribution
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Fig. 1

The locations of air quality monitoring sites in Wuhan and the surrounding cities

(1: Hankouhuagiao, 2: Hanyangyuehu, 3: Wuchangziyang, 4: Qingshanganghua, 5: Minzudadao,

6. Huanggang, 7: Xiangyang, 8: Xiaogan, 9: Xinyang. 10: Changsha; 1—5 represent state-controlled stations of Wuhan)
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Fig. 2 Average height field and its anomaly at 500 hPa
(colored: anomaly, contour: average, unit: gpm)
during control period of the 7th CISM Military
World Games in 13—28 October 2019
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AQI, pollutant concentrations and contemporary comparison in different

control periods of the 7th CISM Military World Games in 2019

PM,,; PM,, SOs CcO NO, Os
B Bt AQI | , . , o . , .
/(pg+em 3 /(pgem®) /(pgem*) /(mg-m?*) /(ugem *) /(ug+m*)
EEMAQ—12 H) 7.9 28. 8 47.2 9.5 0.88 33.2 110.9
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(1728 H) 65.1 33.0 53.2 8.3 0.83 46. 6 101.5
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2018 4f 10 4 17—28 H 92.6 62.9 103.5 16.9 1.17 59. 2 90. 2
10 A 29—31 H 77.3 45.9 70.9 12.5 0.95 51.0 60.9
T2 AREETE PM,;.0; 1 AQUIRER HTUIRE
Table 2 Concentrations and variation ranges of PM, ; and O; and AQI in different processes
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Fig. 4 Concentrations of PM, ;s (a), PM;,(b). O;(c). NO,(d) in different control stages in Wuhan
and the surrounding cities during the 7th CISM Military World Games in 2019
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Table 3 Values of meteorological elements in different stages during the 7th CISM
Military World Games in 2019 and in the same period of 2014—2018
W IR i AR B B SRR B H B
= /hPa /C /% /(m+s D /mm /h
BT 1013.3 21.3 77.0 1.7 15.6 37.3
2019 4 EEWT 1022.8 18.3 7.7 2.5 11.0 6.4
BRI 1017.7 16.4 78. 2 0.9 9.0 52.9
&R 1015.4 19.7 78.5 1.5 26. 2 64. 6
22(?1153; (23 A 1018.0 17.3 82.9 1.4 6.9 11.8
CEEAT N 1016.0 17.3 82.6 1.3 45.7 53.3
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