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Abstract: In this paper, the correlation between air pollution and meteorological elements and the configu-
ration of high- and low-altitude weather systems in Jinan City is discussed, a synoptic conceptual model of
Jinan air pollution is formed, and the effects of cold air processes of different intensities on the generation

and elimination of air pollutants in Jinan City are studied. The results show that during 2016 —2018 more

x ERE SRR (2019YFC0214602) K H KRB 340 H (41875181 . [EH SR 4R K S R 55 X8 5 A & JE 4 35 [ YBGIXM(2019)
02-02], [ K T4 0 Bidlk 51 L T (CMAYBY2021-092) R 5 TR B QTR 72 B 36 % 16 5 42 550 H (BJG202106) F1TL 95 44 A4 Jm ALk 1l
TEIWF 5% 4 1 H (BJG201904) $: 7] % B
2021 4E 5 A 22 AR 2022 4F 5 H 18 BB &R
1R I3 TN R AR B SA IR BF 5. E-mail : Jiangqi89 @163. com
WIRAE & AR AR, 2N PR RGO S BRI 55 L AE. E-mail : guihl@ cma. gov. cn



1282 A % o5 A8 %

than 75% of PM, ; pollution episodes in Jinan City occurred in the surface uniform pressure field. If the
occurrence probability of each weather pattern was equal, the surface weather pattern with the highest oc-
currence probability of pollution episodes was the inverted trough pattern (>55%), followed by the uni-
form pressure field pattern (26. 8% ). Moreover, there was a more than 25% occurrence probability of
PM, ; pollution when the 500 hPa circulation was controlled by such weather systems, i. e. , the ridge,
straight westerlies, anticyclone, behind the trough and in front of the trough. The circulation configura-
tion at upper and lower levels with the greatest probability of PM, ; pollution (>>50%) in Jinan City was
the type of the surface inverted trough and behind the upper-level trough, followed by the type of the sur-
face inverted trough and the upper-level straight westerlies, and the type of the surface uniform pressure
field and behind the upper-level trough. For the average, the mixed layer height was below 1000 m during
PM, ; pollution episodes and was less than 800 m under heavy pollution. During pollution periods, the av-
erage relative humidity is 65% +20%, and the average temperature was 6 C =1°C. The effect of cold air
with different intensities on the pollutant episodes was complex. The stronger cold air (AT, ,>4.3C,
Apyn>>4. 74 hPa) with a certain duration, such as the northerly wind greater than 3.5 m ¢« s~ ' lasting
more than 9. 6 h, can remove pollutants completely. The slightly weaker cold air may be beneficial to re-

duce pollutant concentration. However, the weak cold air with a lower northerly wind speed may instead

increase the pollutant concentration due to the transport of pollutants.

Key words: weather classification, high- and low-altitude configuration, air pollution, cold air
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yearly in Jinan from 2016 to 2018
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(a) The probability distribution of PM, 5 mass concentration and the statistical of (b) the height
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with PM; ; mass loading in Jinan from 2016 to 2018

(In Figs. 5b—5f, the dotted lines are the dividing lines of light, moderate and heavy pollutions from left to right, respectively)
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(Color dot is the daily average concentration of PM;_ 5
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Table 1

in Jinan from 2016 to 2018

on the day before the temperature or air pressure changes)

SIEERFN APM, s (438 20 BHi 24 h T8 T EHE)

Statistical values of changes in various cold air indicators and APM,; s under 5 types of

conditions in Jinan from 2016 to 2018 (caculated by AT,,, and Ap,,, at 20 BT)

V5 YA Ak APM, s #4118 APM, 5 [X [H] ATy w1y ATzl K ATz n I fik Apoi v JE HBLR B
HLi J(pg e m ) /(pgem?) /C /C /C /hPa /IR
KA1 —71.49 —207~—36 —4.33 —14.03 —0.11 4.74 21
Z 2 —59. 14 —146~—23 —3.49 —12.82 —0.08 4,27 30
HR 3 —50.81 —117~—23 —3.57 —9.50 —0.33 3.59 20
HH 4 0.72 —20~16 —2.55 —8.95 —0.10 2.67 29
KR 5 56. 11 20~168 —2.49 —6.33 —0.08 2.30 33
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Table 2 Same as Table 1, but for downwind wind speed and direction
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