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Abstract

This study utilizes historical data from City A to conduct an in-depth analysis of the characteristics
of PM:z5 pollution and its short-term concentration fluctuations. It approaches the issue from two
perspectives: air pollutants and meteorological factors, employing descriptive statistics, correlation
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analysis, and stepwise regression to elucidate the primary determinants of PMz.5s concentration lev-
els and their temporal variations. To enhance predictive accuracy, this research integrates princi-
pal component analysis (PCA) with BP neural network theory, utilizing SPSS software to distill 11
indicators into 4 principal components before constructing a PCA-BP neural network prediction
model. Additionally, validation of the model is performed using Python software. This comprehen-
sive approach not only enriches our understanding of PMz.s pollution characteristics but also pro-
vides robust scientific evidence for environmental pollution assessment. The findings hold signifi-
cant reference value for developing and implementing future environmental protection strategies,
thereby contributing to the ongoing advancement of air quality improvement and environmental
conservation efforts.
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Figure 1. Schematic diagram of BP neural network
[E 1. BP #HEMEEREE
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Figure 2. PM2s concentration distribution map
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Table 1. Correlation coefficient matrix of air quality factors
#* 1. EEREERREXRBIER

PMzs PM1o SO2 NO2 CcO Os
PMz2s 1
PM1o 0.921 1
SOz 0.678 0.666 1
NO2 0.587 0.569 0.338 1
Cco 0.774 0.743 0.607 0.700 1
Os -0.161 —0.039 —0.169 —0.287 —0.016 1

ML 1 AHEAFE], PM2s 5 PMyo. SO2. CO. NOp. Os fIAHE R ¥4I 0.921. 0.678. 0.587.
0.774. —0.161.

(2) RR$EHE PMos IREEAIRYET

AT RAA RS Hdl, A PRIES R A B, AR Pearson RECTHHA KT

Table 2. Average PMz2s concentration in different weather conditions
% 2. ETRRIXET PM2s BIFEKE

P KA PM2s V35 ohRe KA PMas P8
1 ESN 31.14 7 RE 33.67
2 i 34.16 8 G| 16.67
3 /NFR 23.57 9 MREH 185
4 1 27.93 10 SR 42
5 % 59.17 11 5 68
6 K 12.25 12 e 22

M3 2 W, RAUHEL “587 I, PMos (PR B i, O 68 pg/m3; HHEL “KFE” I, PMas (1
PR R, v 1225 pgim3, T H, 2RI “/NRE” “HPRT ORI I, PMas (T BR L E T
BEAR, R BRI, PMos HOT 209K B St MG . Ui B, PR/ BOR AR B L RERE R PM2s FRIVRZ

Table 3. Average concentration of PM2s under different wind directions
% 3. EFRREIXET PM2s BIF7K E

I R PM2s P35 TS NG PM2s P35k
1 FBR 38 5 i X 32.02
2 [iiEa<h 28.72 6 AREA 27.73
3 P X, 28.72 7 FX, 34.94
4 DR 34.66 8 ARALA 30.54
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Table 4. Correlation matrix of weather indicators with PM2s concentration
5= 4. REIEFRFT PMas iR E X R BSERE

PMzs R AR A
PMzs 1
L -0.338 1
I AIGIR B -0.337 0.970 1
PRk 0.041 -0.029 —0.066 1

WEL 4 AHEFFE] PMos 5 PMig. SO2. CO. NO. Oz A 22 %04 71 4—0.338. —0.337. 0.041.
3.5. &L OIS 4

FIH SPSS #EATIZ A [E R 434, T Rom 2 S m R R B S, #uEH PMo. SO0 CO. NO2. Os
EHEANEA R, PMas ARAR R, SHrds Ran £ 5.

Table 5. Fit of stepwise regression analysis

= 5. BHEIEASHBIEMER

A R R7; V%) R J7 PRAEA S R R
1 0.9212 0.849 0.848 8.932
2 0.931° 0.866 0.866 8.408
3 0.940° 0.883 0.882 7.882
4 0.940¢ 0.885 0.883 7.835

VERE: AU 1, PAUREIR 2, ofURIR 3, fURE 4.

LA T8 T LLdE 5 R R 7 KT VAL o MR EE T L, B e /¥R KT 0.8,
KR FTFEIETRE RAF. Reoili, BAPUM R J7{E 0.883, HWRE IZMAL LU MR: Y (HI1 88.3%.
BiE H AR KR 5N, ARAERG SR 25 . 8.932 PR Z 7.835, ixX MU S it 1 L& FE BB 4T o 2%,
SO, WHEBRERIA 2 A, X AT RERFINRR T 5 PMos fEEAHGYESS, SO 85 HAh J LA As BA — & 1IAH
Ktk

IRABEAE BT 455K, PMao Xt PMes IISEMA SN 3, 1 SO, 5 RS MR RARE, Kkl
Bro. 4 6 H, BN T HAR PMwo. CO. NOz. O3 Xf R AR B AIFEMAIREE . A5 H 1) PMos SR LA 7Y 12
s MENETT R REORE , PMas5 PMy. CO BILIEAK KR, M5 Oz NO U RIMAMKKR. B
WKL, 4 PMywo. CO. NO2. Oz %% HIEIN—/NRAIES, PMs 2343 A3 N 0.565. 17.635 N7,  [A]H 5
/1>0.082. 0.127 A7 MRIEREATIRRER, X PMas 52 MK BN HEF A CO. PMio. O3 NOz.

NN —RE AR LR R, DT BE A TR AR T A SR 4 RORIY) PMas TS Gt L, ARSCRAT
FERT TS BP #H4 MR BB A 45 A 15 15
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Table 6. Stepwise regression coefficient table

% 6. ZFLSEVARE

ARAREAL R E PR R EL
A t TEM
B FrfERE Beta
(H &) -5.420 0.957 -5.666 0.000
' PM1o 0.675 0.015 0.921 45.119 0.000
(H &) -11.381 1.247 -9.125 0.000
2 PM1o 0.567 0.021 0.774 26.922 0.000
co 14.472 2.095 0.199 6.908 0.000
(F&E -5.023 1.471 -3.415 0.001
PM1o 0.561 0.020 0.766 28.407 0.000
° co 14.740 1.965 0.202 7.503 0.000
O3 8h -0.072 0.010 -0.129 -7.130 0.000
(F &) —3.206 1.659 -1.933 0.054
PMio 0.565 0.020 0.772 28.670 0.000
4 co 17.635 2.318 0.242 7.607 0.000
O3 8h -0.082 0.011 —0.146 -7.513 0.000
NO2 -0.127 0.055 -0.063 -2.318 0.021
3.6. ERIFIHT
& H SPSS A4S B o 137 RBUGERER (WA 7), FFKEERER ST
Table 7. Principal component score coefficient table
F1. ERNEIEREE
D%
1 2 3 4
PMzs 0.214 0.133 —0.049 0.059
PM1o 0.203 0.172 —0.096 0.010
SOz 0.186 0.056 -0.110 -0.130
NO: 0.168 0.104 0.245 0.084
co 0.181 0.245 0.049 0.121
Os -0.101 0.324 -0.211 -0.072
% -0.149 0.342 0.029 0.144
RALAE -0.157 0.315 0.066 0.171
R 0.012 -0.112 0.153 0.901
AT -0.010 0.094 0.509 -0.216
A 0.006 0.003 -0.511 0.186
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Figure 3. Comparison of PMzs forecast values with actual values
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4. BEEEWY
41. BE

FER ST RMMRNE 3T, PMos 55 PMao IR RMER 98, [ 55 SO20 NO2v CO R IEMK, 1M
Os RHAHIC. FEIKXS PMos A BRI, HESR 2 AR, ST e BoR v o A, Horpdb
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TE PMas WREETROA 7 Hh, R IR E 5 b BN A7 AN 2 o SR UOBURF Ikl de i, Jlid Sk
B, MAgMEHEGAT N, WIS s, SEEIRE AR, Sk E K PMos MR

(2) BARSH: MEEH AR R, &7 RKF

NrEEE R RRENER, FTRIVRBINEA, R IE G 3 E E 0 M, 38 hn s s o5,
B OREOE L IR R SR B A . RN, R Z PR RTE, R RAM S S, A AT E

() FITWrE: InuEFBITE/E, AR =

PEim PMas BEIIZKST, BEAFFRR . MR RH AR, BB X BUM A G T G178, &
AR AR, AR E, EERNEGE, JEERRT I .

(4) PESkiaEE: smALMRMAE 7y, PR HERE Sk

N PR PMes i5 %, BB E, TP IR NEE 1, v PMos B A3 8 SRR [
B, NGBS YTV B B, A E . MBS ETT, RIS R HE, MRk AR s g

1] 7
HEHE£UH

B LG 2 R AR I H (95 23kyxm040);

2024 PR T AL RV E R L TR BUR (Y 5 . as20242052);
L DY 2 B B SR R 2 AR BB B N 2R RITE (G 5. 202410169032);
B\ LT 2 e S FH AL DR 10 H B BOPERIE AR (Y 5= 2024-07);

B LG 2 GRS AR ECE R B B UH (95 2023-15).

&E ik
[1]1 75k, F&T 24k BP #4425 i BT 70 [D]: [l L2400 3] F & B & K2, 2020.
[21 ECiH. T ARMA-BP #2245 3 i == S5 & TN AT 7T [D]: [ 22A018 3], #E%e: vh 22 Tk K 2%, 2021.

[81 i, Smks. ULRFITIENIG BP 2802 46 % S RSO (0T [I]. PR S0 R0,
2022, 24(1): 78-82.
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