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Differences in Pollution Characterlstlcs Under the Southerly and Easterly Wmd

in Beijing - [ 8 L V' a \ .
YIN/ Xiao-mei ;-, QIAO Lin®" |, ZHU Xlao Wan ijO Heng , LIU Xlang xire” )S‘IONG Ya-jun’ =
(1! Institute of Urban Meteorology, China Meteo.rologlcal Admlm%tratlon Beijing 100089 China; 2 Environment Meteorology Forecast“'

Center of Bel]mg-Tldn]m -Hebei, China Meteorologlcal Admmlstrdtlon Beijing 100089,|t'l China) « ’

Abstract;, In this study, the hourly meteorologlcal factoJrs‘ and PM,; concentrations durlng 2014-2019 in Beijing were analyzeff: in
order.to explore the ¢haracteristics of the prevailing wind direction of'pollution, and the (:(;fresponding long-term tendency. During the
study ;perifl)d, 67% of| pollution in Beijing occtured under the-i‘hﬁ_l_lphce of southerly and easterly wind, and pollution was most likely to
oceur'in wifiter {followed by spring and autumin. The averagépollution probability of winter, spring, autumn and summer was 45. 2%
, 34. 1%,-‘32. 1%, and 26. 1% and 47. 0%, 45.8%, 39.7%, and 29. 6% for southerly and easterly wind, respectively. In Beijing,
the southerly wind appeared more frequently, but the pollution occurrence probability was higher under the control of easterly wind,
with the maximum difference of 11.7% (2.8%-18.6% ) in spring and the minimum difference of 1.8% ( —7.6%-13.9% ) in
winter. During the past six years, the pollution probability decreased at a rate of 4. 6% -8.0% and 5.5% -7.9% per year under the
southerly and easterly wind influence, respectively. This was clearly reflected in reduced moderate and above levels of pollution. An
analysis of both the pollution and meteorological factors under the two wind directions indicates that the visibility, mixing layer height,

~! were higher, and the relative humidity and dew point

wind speed, and the frequency of hourly wind speed greater than 3 m-s
temperature were lower, when pollution occurred under the southerly wind, while the PM, ; concentration of pollution was higher in
winter and significantly lower in other seasons compared to that of the easterly wind. These findings show that when pollution occurred
under the southerly wind, the carrying capacity and diffusion capacity of pollutants in the atmosphere was slightly better than that of the
easterly wind, and the increased atmospheric water content under the easterly wind was more conducive to the maintenance and
aggravation of pollution. Moreover, under the background of original emission levels, when adding urban heating in winter, the air
mass transported by the southerly wind may be more conducive to increased PM, 5 concentration. Furthermore, pollution in Beijing

«

tended to be an “easterly wind type” in spring, summer and autumn, but remained a “southerly wind type” in winter.

Key words: Beijing; PM, ¢ pollution; easterly wind; southerly wind; characteristic differences
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Fig. 1 Southerly and easterly wind frequencies and pollution in different seasons during 2014-2019 in Beijing
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Table 1 ~ Seasonal variations of pollution probabilities for easterly and southerly wind during 2014-2019/%

P Fe=s eSS B &2
i A TRZR A i A A A s PRZR A T R
2014 45. 4 29. 4 54.5 25.7 32.2 25.6 41.2 19.1
2015 56. 1 20.0 49.3 32.4 42.1 21.0 30.7 31.1
2016 41.8 25.7 53.2 26.0 39.4 26.8 36.1 27.8
2017 49.5 27.1 50.2 28.8 41.6 25.6 34.2 27.0
2018 39.1 30. 1 41.7 40.2 34.3 21.9 42.0 18.4
2019 50.2 19.3 36.6 32.0 20.3 25.7 38.1 16.9
ZAETH 47.0 25.3 47.6 30.8 35.0 24.4 37.1 23.4
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Fig. 2 Pollution occurrence frequencies in different seasons for southerly and easterly wind during 2014-2019 in Beijing
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