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Analysis of the influence of precipitation on air pollutants’ concentration in Zhengzhou
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Abstract: Based on the air quality monitoring data of Zhengzhou from 2017 to 2020 and the surface meteorological
observation data of the same period, the influence of precipitation on air quality and atmospheric pollutants’ concentration in
Zhengzhou was analyzed by using a mathematical statistics method. The results showed that the frequency of excellent and good air
quality grades was higher with precipitation than without precipitation. And the higher the precipitation grade was, the better the air
quality was. Except for SO,, the concentration of the other air pollutants PM, s, PM,,. NO,, O; and CO in Zhengzhou decreased
with a proportion of 42.97% ~ 56.12% after precipitation, among which the concentration of PM;, decreased most obviously, the
reduction of CO concentration was least obvious. The greater the hourly rainfall was, the smaller the reduction value of pollutant
concentration was, and the greater the proportion of PM, 5, and PM,, concentration reduction after the rainfall was, when the hourly
rainfall (R) was > 1 mm, the proportion of hourly decreasing concentration was significantly higher than that of increasing
concentration, and the larger particle size was, the better the effect was. SO, had no obvious change rule; NO, and CO didn’t change
much. The higher the concentration of air pollutants was before the precipitation, the larger the range of concentration reduction
value was after the rainfall; at the same time, the greater the percentage of hourly decreasing concentration was ( except for SO, ) .
When the hourly precipitation intensity was high and the concentration of air pollutants was high, artificial precipitation could
effectively improve the air quality, especially for the reduction of PM, 5 and PM,, concentration.
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Fig. 1 Frequency of different air quality classes with or
without precipitation
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Table 1 Frequency of various air quality classes under
different precipitation levels
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T
(=) 333 511 89 44 22 0

K

(F) 350 60.0 5.0 0 0 0
(%) 375 625 0 0 0 0

xR2 BAKRREASFRIREZHGEE
Table 2 Proportion of atmospheric pollutant
concentration changes after precipitation

—_ ARk R L%
FhEmf AAERRR FRIRERK
PM, 5 38.15 15.42 46.43
PM,, 37.93 5.95 56.12
SO, 12.50 61.41 26.09
NO, 42.80 12.07 45.13
0, 37.66 8.17 54.17
co 47.40 9.63 42.97

222 RRERRERAKS KT EDREG 0 [
K 2 BT R [ e — e B A R K A, BERS L
B2 WK RIZURRBE B R/ e H 2.1 B 28 S5
Y B RS R AT oY B, 23 AT R R K = 2
FANERKI TR . B EARR, XRS5 5
(8375 B R R A FELAS [, 5K B4 XU K05 e )
WA % R I B Y B VR, ELIR K R R
ML

XiF B K B YR, 6 bR A TS YL vk i ) AR AL B
BT AT, WK 2,

JINF R KRB, R K KRR K AT5 Yy
e EE AR AL ME N, R A SRR K 2 BT TE R B 4
FREE 5K, KA H BT Y 480 — B st [a] 14§
KRR, B 2B E) IR B K, R — A TR
A FL A R o X AN [) 58 B R K Xof V5 e ) e
(R M —2 AT 2R B, W3k 3.



130 W R Rb2E 549 %
100 _
(a) 100 (b)
80+ 801
g
g 60 g 60
1 I
< o
& 40r & 40}
3
20F N 20F
0 L -XeNerr, QQ L ) L a 200 L )
-300 -200 -100 100 200 300 -300 -200 -—100 100 200 300
PM, M A b/ pg-m™ PM, ¢ AR AL A/ gom™
100 100
(c) (d)
80} 80}
E oo} E oo} o
8 -
& 40 by
20
0 o A 1 J 1 )
=30 -20 20 30 -100 -50 0 50 100
SO, FE A/ p g-m™ NO, % & AL B/ p g-m™
100 100
(e) ()
80 80|
§ 60 5 E 60 ]
g -
w40} w40t
& & .
o O
20} 20} <
0 3 Dy (X SRh O o F; B 0 i | 0K 0,0 N "
-150 -100 =50 0 50 100 150 -3 2 _1 0 1 ) 3
Ok AR K AE/ pg-m™ COY FEAF fkf8/mg-m”
2 FEkFHRIGASITEY PM,5(@).PMyo(b).SO,(c) NO,(d).O5(e) F1 CO(f) iR E 4L

Fig. 2 Atmospheric pollutant of PM, s(a).PM,(b).SO,(c).NO,(d).O3(e)and CO(f) concentration changes
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Table 3 The proportion of atmospheric pollutant concentration change after different rainfall intensity
59 AL /% 0 mm<R<1 mm I mm<R<5 mm R>5mm
PANIIRVN 4236 28.79 21.79
PM, 5 AAREFIR 14.90 17.58 19.23
REAR AR 4274 53.63 58.98
PANIIRVN 40.46 31.87 30.77
PM,, AR 5.78 6.81 3.85
REAR AR 53.76 61.32 65.38
PANIIRVN 14.83 7.47 17.94
SO, AAEEFIR 60.70 65.27 67.95
REAR AR 25.47 27.26 14.11
PANIIRVN 43.42 40.88 43.59
NO, AAEEFIR 11.86 13.19 8.97
REAR AR 4472 45.93 47.44
PANIIRVN 37.34 40.44 26.92
0, AAERTIR 8.97 6.15 6.41
REAR AR 53.69 53.41 66.67
PANIIRVN 47.76 46.81 44.87
CO AAEEFIR 9.81 8.79 11.54
REATR T 42.43 44.40 43.59
1 RICER/NITREK A
x4 KSFRYREDSR
Table 4 Concentration classification of air pollutants
TSR —% % =4 IS LK Ay 4
PM, s 0<c<35 35<¢<75 75<c<115 115<¢<150 150<c<250 250
PM,, 0<c<50 50<c<150 150<c <250 250<c<350 350<c<420 420
SO, 0<c<5 5<c<10 10<c<25 25<ec<50 50<c<100 >100
NO, 0<c<5 5<c<10 10<c <20 20<c=<50 50<c<100 >100
0, 0<c=<20 20<c<50 50<c<100 100<c<150 150<c<200 200
CcO 0<c<0.3 0.3<¢<0.6 0.6<c<1 I<c<2 2<c<5 o5
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Table 5 The proportion of atmospheric pollutant concentration change after rainfall of different

pollutant levels %o
59y AL H — ht/ =% UL HE N
TR s L 37.05 42.04 38.38 43.33 36.75 33.33
PM, s AR 5 T 19.94 11.11 10.51 1.67 5.88 0
R o5 L 43.01 46.85 51.11 55.00 57.37 66.67
FE R G L 43.13 33.38 33.33 27.62 0 0
PM,, AABRFIR 5 L 7.40 3.02 0 2.86 0 0
AR R oy b 49.46 63.60 66.67 69.52 100 0
TR s L 7.97 14.33 16.31 28.12 0 0
SO, AASHFIR & L 82.10 59.39 31.32 6.25 0 0
AR K oy b 9.93 26.29 52.37 65.63 100 0
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