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Exploring Formation of Ozone in Typlcal Cities in Beijing- Tlanjln Hebei Reglen Usmg
Process Analysis A N 'y,

TANG Ying-xiao, YAO Qing” , CAI Zi-ying, DING Jing, FAN Wen-yan, YANG Xu, HAN Su qn |0 &
(CMA-NKU Cooperative Laboratmy for Atmospheric Envlronmenl Heallh Research Tianjin Environmental Meteorologv Cenler Tlanjm 300074, China) et # ..

Abstract: As the ploblem of O, pollution in the Beijing- Tlanpn -Hebei regmn l;eeon‘les increasingly prommem it is_of greél slgjrﬁﬁcan(e to explore and analyze “the ozone
\anauon charac lerlstlcs and causes of the pollution process|in' the Bel G- Tlaﬂ]m -Hebei region for regional ‘air pnllullon prev en}mn and control. The observations in this slud'v
shnwed that hlgh 0.conc entratlon in spring and summer of:the Befjing Tlan]m Hebei region was higher in ﬂle south and lower in the north. The high/ 0 concentrationdit
Beijing,| Tianjin, and Shlﬁdzhudng was often accompanied by the filuence of Southem wind. Based on WRES ﬁbem model. §1muldt10n and process analysis*technoldgy ,the
variation characterigtics and eauses of O, in The Beijing-Tianjin-Hebei region in 2019, were deeply analyzed. The diurnal variations in chemical processes, vertical mixjng, and
lransponatlon in typical (1tlesqsh0wed distinct seasonal |varidtions. In.summiér afternoons,’ chemical processes were the main source of 05 concentration increase in each city.
Vertical mixing resulted in an increasetin 0, concentration in Tianjin dnd Shl]lehlIdng but a decrease in Beijing. Tianjin and Shijiazhtiang had a net output, whereas Beijing
had a net inflow. In e polluted 0, process, the chemicalfprocess dominated lhe-afr ternoon O, concentration increasing in Beijing and Shijiazhuang, whereas vertical mixing
dominated m_“TlanJm In addition, there was a net input of O, in Beijing and Shijiazhuang and a net output of O, in Tianjin. In the clean O, process, vertical mixing
dominated the increase in O, concentration in Beijing and Shijiazhuang in the afternoon, whereas in Tianjin it was chemical processes. At the same time, the net output of O,
existed in all three cities.

Key words: ozone( 0, ) ; WRF-Chem model; processes analysis; pollution characteristics; Beijing-Tianjin-Hebei
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Table 1  Statistical comparison between the observed and simulated variables

WH o7 & FEAEL (DRI pURIIES () iz Y5 i FHIE R
dtut 8571 13.5 14.0 -0.5 2.3 0.98
IR/ PNE 8 664 13.7 15.5 -1.7 2.7 0.98
AFRE 8557 15.0 15.1 -0.2 2.3 0.98
dtut 8571 43 47 -4 14 0.83
AHRTR L/ %% PN 8 664 46 48 -2 13 0.85
AFRE 8557 42 54 -12 18 0.82
dbae 8571 3.35 2.10 1.24 1.90 0. 62
K /mes ! PN 8 664 3.51 1.57 1.94 2.41 0. 64
HRIE 8557 3.10 2.17 0.93 1.84 0. 47
dbaT 8482 31 37 -6 19 0.62
p(NO,)/pg-m™? PN 8 481 38 42 -4 18 0.70
HRIE 8481 42 46 -4 23 0.59
dbae 8340 65 63 2 29 0.83
p(0;)/pg-m™3 PNES 8333 59 68 -10 30 0.87
HRIE 8251 53 66 -13 34 0.84
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