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Changes in Ozone Pollution Trend Characteristics and Sensitivity in Jinan from ;2.-01“5._ to
SUN Xiao-yan', SUNJin' , GUO Meng-meng' | LIU Yang!', WANGB&o-lin® , FAN Guo-lan'5 XU Hong-y' , HANG Teng-long'* ;
(1. Jifian Eoplogical and En\firo{lmental Monitoring Center, Shdndng/?rovmt‘e, Jinan 250101, China; 2. Sc}'llo.ol of Erllvironméﬂial Sience and Engineering, QlluL!merSIWOf 4

Technology , Jinan 25(31.5.3; Ghina) s . S a
Abstract: The surface ozoné_ (0, ) spatiotemporal distributiort, ‘yariatin:]s, and itsrcauses in Jinan from 20){‘10 2020 were tevealed hased on the air quality. moniforing

o
)
1

nepwork datatand satellite retrievals from the Ozone Monitoting Instrument (OMI). The tesults showed that the ozone’concentration in Jinan gradually increased frorh 2015 to

2020 5The aI'l,r";ual 90" per@gntile of the daily maximum 8-h ayerage (MDA8 ) O, ( ndmely the annual evaluation value) and the MDA8-0, ( April-September) increased by 4. 8
pge(mf+a) " and 38 pg: (o’ ;) o , Tespectively. Thestrend of‘the ozcn'e"lgyglrﬁi' the high-concentration range increased faster than that in the low-concentration range.
The MDA8 inJune in“(:reased by 7.4 ug+(m*+a) ™', and the rate range’of Tcreases was 2. 6-3.9 pge (m’ +a) "' in the cool seasons (December-February) ; thus, the 0,
control in yfinter cannot be ignored. It is apparent from the diurnal variations in ozone from 2015 to 2020 in April-September that the average ozone levels have risen in recent
years. The growth rate in the daytime was higher than that at night. The capacity of photochemical production has been increasing, especially in recent years. Additionally, it
is noteworthy that the peak time for ozone levels occurred approximately 1-2 h earlier. The disparity of ozone concentrations among different stations gradually decreased in
recent years. Compared with that in 2015, the range of areas with high O, concentrations in 2019-2020 was further expanded. The significant positive trends in MDAS-90"
and MDAS8 ( April-September) were observed in 16. 1% and 22. 6% of the monitoring sites in Ji'nan (P <0.05), most of which were located in urban areas and the suburbs
close to urhan areas. The temporal and spatial changes in ozone in Jinan had been affected by the changes in VOCs and NO, emissions since 2015. Satellite remote sensing
data from 2015 to 2020 revealed that the NO, tropospheric columns ( April-September) showed reductions of 20. 6%, with a decreasing rate of 0. 3 x 10" mole+ (em® +a) ~*
especially in the urban areas and suburbs. The detected variation trends of tropospheric HCHO were weak and insignificant, which suggested that the decrease in NO,
emissions was much greater than the decrease in VOCs emissions, and the gap had become more obvious in the urban areas. With responses to precursor emissions, the
chemical sensitivity of O, formation had been changing. The VOCs-limited regimes continuously decreased, and the mixed NO_/VOCs-sensitive regimes and NO_-limited
regimes increased. In general, such an extremely inappropriate control ratio of ozone precursor NO_/VOCs led to an overall trend of slow increasing fluctuations of O, in
Jiman. The findings clearly indicate that the reduction of VOCs in Ji'nan was far from sufficient, and strengthening the current control of VOCs emissions is an effective measure
to control the growth trend of O, pollution in Ji'man in the near future, especially in urban and surrounding suburban areas.

Key words: ozone pollution; variation trend; spatial distribution; ozone monitoring instrument (OMI) ; sensitivity
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Fig. 1 Distribution of air quality monitoring stations in Jinan
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