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Abstract

Aiming at the problem that the results of the basic WRF-CMAQ air prediction model are not ideal,
the relationship between meteorological conditions and air quality (AQI) is analyzed by stepwise
regression algorithm under the condition that the pollutant emission is unchanged through data
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collection at different research sites and different time periods, and preprocessing of official web-
site data. According to the factors that need to be considered in the stepwise regression optimiza-
tion method and the significance of the independent variable (meteorological conditions) on the
dependent variable (AQI), the equation is introduced one by one from large to small. Finally, ac-
cording to the correlation coefficient of the established optimal regression equation, it is concluded
that the main meteorological factors affecting the regional air quality are air pressure, wind speed,
humidity and temperature, and they are all positively related to air quality. In addition, learning
linear regression optimization model is established for different locations to correct the predic-
tion data and improve the accuracy of the prediction results.
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2.1. SKREHIHE

R ETREC AQL A2 H AT e A U B M I 2% [ 5 H T B AR AT S BRE L IR — MR bR . A,
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Table 1. Air quality grade and range of air quality index
=1L ERREFRAEMNESRERR(AQDTER

TR RS . = B RETs g RS Y HE5 Y P Y5 G
AR
(AQE [0, 50] [51, 100] [101, 150] [151,200] [201, 300] [301, +o0]

T2 MR AR E MR QAN AN FRAERT , Tt BEA [R5 G )ik FEBRAH -

Table 2. Air quality sub index and corresponding pollutant concentration limit

522 BEREDIEBIQAN X NS4 B iR ERE

JP TR R H TR AT TR BB BT Gk B BRAE L2
0 R E N FEE(TAQI) 0 50 100 150 200 250 300 350
1 —&ALTR(CO) 24 /NI T 0 2 4 14 24 36 48 60  mg/m’
2 TEABR(SO,) 24 /N 0 50 150 475 800 1600 2100 2620
3 THAENO,) 24 N1 0 40 80 180 280 565 750 940
4 RE(O)RKIVNIEENTY) 0 100 160 215 265 800 - -
pg/m’
5 *ﬁﬁé(’ﬁ l\ii}:; L(\)Hgﬁrifgﬁ% 0 50 150 250 350 420 500 600
6 *ﬂég I\ﬂ;j;z/ﬁ Bﬁri%ﬁ% 0 35 75 115 150 250 350 500

B R AR S, Kt Ay &2 NI A A, FRACK TSI A A K 2020 4 8 A 25 HE 8
H 28 HAE RS AQI Al By5 4ed, FRATRAEFH KI5 4 P [ &0 BAAQD I J7vk .
KPR,
IQAI; —IQAI,

IQAIL, =
Q ¥ BPHi_BPLO

(C, -BP,,)+IQAIL,

Hordr, ¢, TS9P IR EEE, BPy, 945 C, FHIE AT iRk L IRE ) 28 BP, A5 € A
T PR Gk B BRAE IR 8 s TAQL,, N5 BP, AR TAQL;  TAQI, , A5 BP, XF M) TAQI.

FRAE BT R 4R (035 Y Wa v 5 $ s, FRAT 1 T TAQI, 152 2URT LA 5 i B A W 0 ol 2845 e 0 11
IAQI f, B TAQI fH H & fE e KA — MEA AQIME, HA]
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AQI =max {IAQI, , TAQI o, IAQI,y, . TAQI,y, ,TAQI, , TAQI, |

I 2 Ui AT A B T i G RS DU AT A B O B RE (3] [4] [5]. e, e
223 R 2R BB BRI R R T T AR B v R RS RIS O, AR R B RE TS TR
HURE ST 35T RAETS R HEUE DA AR KITE DL T 20 M7 35 R R T5 IR LSRR . IRk, 4
TS RSO R AR E RIS LR, ARG FAER 2 RO AE EEAE ] . A ORI R B 5Ok,
MRE IR AR RN REME T, RAZB D RIHSE6] 7108 8% AR5 2[R E(AQD
P Z AR R . B RO M TR B IR R, LR EX AR Y FHRE LR R
Ny HEREPNZEA SR TR

A5 & Y SRR X @S AR R TR

Y=B,+BX +B,X,+--+BX,

b

o, YRR B RFEHN X, X, X, NEANTERE T, BB, -, B, NIENKITIHRE T &
B H 24 h WGP RN x; (MBAR), TR x, (m/s), PSRN x5 (C), PR x5 (%)b
HLIEHR 40 ARG EIGE LR 54T, EIRSR W 3 fis.

Table 3. AQI and meteorological correlation coefficient

= 3. AQl EERHEXREH

KA R B FRfEL R B
it t TE
B PfEiRZE Beta
1 (H=) 102.928 24.772 4.155 0.000
A -0.822 0.317 -0.401 -2.592 0.014
2 (HE) 408.687 73.330 5.573 0.000
A -2.122 0.396 -1.036 -5.364 0.000
A —6.906 1.592 -0.838 -4.337 0.000
3(HE) 395.705 64.673 6.119 0.000
A -2.255 0.3511 -1.101 —6.432 0.000
R -5.221 0.4925 -0.633 -3.500 0.001
TE -18.584 0.635 —0.447 -3.298 0.002
4 (HE) 2078.575 758.814 2.739 0.010
SIE —2.378 0.3361 -1.161 -7.081 0.000
R —5.341 0.4115 —0.648 -3.785 0.001
TE -21.773 0.515 —0.524 —3.948 0.000
W -1.658 0.745 —0.244 —2.225 0.033
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3) P A U5 RS
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2.2. ZRTIHRAERY

[ st 20 IR B TR P WRF-CMAQ ML 4%, [HJ2 WRF-CMAQ HUHR AR ) Tl 45 SF A
FAL . 1% B GAEAE ) T R R DB B R v LR B SLAEUE PN S A LB
RS, BHk, 7B TR A, B, C =AM S TG A — R BUR SR HEAT — K.
T R BRI TS SR AQ TR ) AR R 2 SR/, B S e v e R B, A
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VAT AR LR T4 T AU 1 28 SR 0 2 0 A P P by [ T 240 9 T T B 130 TR B 20 O 1 —
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— LR U B SR

H—2b i — M UIZRMEE S, IR T = {(x,0), (%50, )5 (e )} % RN, FRSERR
W,y R, FoR - RTEREIE . (i=1--,N); O

B0 ARINAEOR AR BB, BBy = ax+b ;

SETb s SRSk B BT e i TIN5 2 Y 24 30

VUL SRIRE T Mk 55k R BRI

S RN x> TR SRR 2 ST IR o
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Figure 1. Thinking of learning linear regression model
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Figure 2. Prediction model of sulfur dioxide pollutant concentration
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Figure 3. Prediction model of nitrogen dioxide concentration
B 3. Z|shERIRETUNEE
DR 9 I GRAsi R 515 e FE Je AQI TN 25 SR T 55 4 B o
Table 4. Prediction results of pollutant concentration and AQI
4. SSEMIKE R AQI TR
TRBER HE T
PHEE R 50, 0 Ny ey PV Jofﬁﬁkj;ﬁ? €O AQ HEEL
(hgm’)  (pgm’)  (pgm’)  (pg/m’) ¥)(ug/m’) (mg/m’)

WA 291 30.34 7.95 5.48 62.20 0.19 31.10 e

2021/7/13  WEMAE B 0.15 6.67 8.13 423 33.40 0.09 17.70 e
s Cc 4.06 19.51 17.90 12.80 119.19 0.21 65.99 =
s A 2091 28.72 6.13 4.24 62.25 0.20 35.9

2021/7/14 WWMAB 015 6.12 5.51 3.34 30.24 0.09 15.12 e
WIS C 3.54 20.13 19.02 13.89 118.97 0.172 68.81 R
s A 291 28.72 9.48 6.82 89.2 0.29 44.6 e

2021/7/15 WS B 0.12 5.52 5.72 3.12 53.8 0.18 26.9 e
W C 5.02 37.2 26.2 19.74 121.21 0.24 67.67 =
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