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Fig.1 Hourly concentration of PM, 5 and daily mean

value in Shijiazhuang of Hebei during 2013 -2014
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Fig.4 Variation of PM, 5 concentration with different wind direction on 925 hPa (a) and surface (b) in Shijiazhuang

of Hebei Province (The circles represent the value of PM, 5 concentration with 30 pg/m’ interval )
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Effect of Meteorological Conditions on PM, . Concentration in Shijiazhuang of Hebei
FU Guiqin'?, ZHANG Xingmin', YOU Fengchun®, TIAN Yaqin', LI Erjie*
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Abstract : To improve the environmental forecasting service ability and meet the needs of the public and government, the effects of me-
teorological condition on PM, 5 concentration were quantitatively analyzed from aspects of atmospheric horizontal and vertical diffusion,
local circulation based on the hourly observation data of PM, 5 concentration, wind direction, wind speed, precipitation in Shijiazhuang
and atmosphic mixing height of sounding data from Xingdai station during 2013 —2014. The results are as follows: (1) The daily varia-
tion of PM, 5 concentration was obvious, the daily concentration was highest at 08 :00 and lowest at 16:00 in Shijiazhuang. And it had
significant seasonal variation with highest concentration in winter and lowest concentration in summer. (2) There were 485 days tem-
perature inversion during 2013 —2014 in Shijiazhuang, and the frequency appearring in October to December was the most ranging from
82.8% to 86.2% . The temperature inversion blocked the vertical motion of atmosphere in lower layer, which wasn’t conducive to
spread of air pollutants. (3) The correlation of mixing layer height with PM, 5 concentration was negative. When the PM, s concentra-
tion was less than 75 pg/m’, the average mixing layer height was 1 448 metres, while that was more than or equal to 150 pg/m’, the
mean mixing layer height declined to 878 metres. (4) The influences of wind direction and wind speed on pollutants over the surface
and boundary layer were obviously different in Shijiazhuang owing to the different terrain. The southwest wind on 925 hPa and easterly
winds on ground weren’ t helpful to diffusion of pollutants. However the northwest wind on 925 hPa and westerly wind on ground were
beneficial to diffusion of pollutants. When wind speed on 925 hPa was greater than 4 m/s and the westerly wind speed was greater than
2 m/s or the easterly wind speed was greater than 3 m/s on surface, it was conducive to pollution diffusion. (5) Precipitation had wet
removing effect on pollutants, the cleaning quantity was not only related to the precipitation, but also to the PM, 5 concentration before
the rainfall. The removing effect of snowfall in winter on the quantity of PM, s concentration was 4 times more than the rainfall.

Key words: PM, ; concentration; wind direction and wind speed; precipitation; mixing layer height



