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Abstract

There is an urgent need for accurate prediction of air pollution since the atmosphere is closely re-
lated to human life. In the paper, the model is optimized to reduce the uncertainty of various pa-
rameters and the Lagrange interpolation method and mean method are used for data processing;
the grey correlation degree is used to reduce the dimension, obtain the regression equation and
analyze the correlation. Besides, the K-Means clustering results based on EM algorithm are visua-
lized to realize the reasonable classification of meteorology. In addition, a secondary prediction
model is established based on the measured data samples of monitoring point A. Then predict the
future data in combination with the past value and correct the data; then add the predicted data to
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the original data and reconstruct the transfer equation. Finally, Kalman filter algorithm is adopted
to denoise, which realizes the suppression of the noise. In the end, the effectiveness and accuracy
of the model are improved by comparing model results with the real value and one-time predic-
tion data.
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Figure 1. Abnormal data processing flow chart
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Figure 2. Diurnal variation of air quality index
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Table 1. AQI value and primary pollutant of the day
= LAQI EREXREETRY

I H b RS AQI ERSEYLY)
2020/8/25 WA A 60 HE(03)
2020/8/26 WA A 46 AR SEE S
2020/8/27 A A 108 RE(0s)
2020/8/28 A A 137 HE(03)

E T EAS RN AQIUE N 1 52 REFLTRA AQI JuH, 741 2020 4 8 H 25 HRI= A&
EHNKE, FEEEERYINRA(O:); 2020 4 8 A 26 HIZ SR EZEZNM, THEE5HY; 2020
8 H 271 HMZ SR EETNR LTI, (A75 10 BI5 W) A (05), RIS 2 MK BB RS 445 2020
8 H 28 HM AR RS NKTIETSYe, A7/ Bi54W)(0s), (A S 2 24 R PHEFRTS 3.

3. BT SRMREXMEENSREHH
3.1. AT

REE PR 15 NIRRT, 9T IR AR SIS RIRERI R R, AR KA IAT Yk

DOI: 10.12677/m0s.2022.113054 575 e RSE TR


https://doi.org/10.12677/mos.2022.113054

B
0%
S

%

WePE, JEEAEREA, BRI RYIRIE R R TR HORR BB, R RN AN
QAR L (S MARERE 7T DLW HH IR L8 S G2 A R T35 e Ot B, (A ZIX T AQI & 71 B

NTEHEIIRDR, IHEAHITAIE AQI fME, ATk 15 NMIRFM. NG RYIKRE
ATARRS ML E) AQI AT JE I E SRR, SRJE A5 TR 2R X RETS Y il JEE (1 v FEL AT AQI Ve [,
JEM B IR GFAEIERAT AT IE, W 3 FrR.

P o) N P
Y [ omra o] [RETRAY
LRA R ity gty T EIERS
AT s K-Means% % =”ﬁ%§&ﬂ A A A

Figure 3. Meteorological classification flow chart
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Figure 4. Correlation diagram of predicted meteorological conditions and pollutant concentrations
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Figure 5. The correlation between measured meteorological conditions and
pollutant concentration
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Table 2. Correlation coefficient between predicted meteorological conditions and pollutant concentrations
F 2. MMHMSKRFGHSSRIRENEXRY

Emm)  BREEEm) KAUEKPa) AR S(WIm?) R RA B RS (Wim?)

SO, B (ng/m*) 2.82874783 0.01414952 0.07399328 —280.2445 233.2473973
NO, ¥R B (ng/m®) 4.06661013 0.01713197 2.72732525 —997.99341 830.5848661
PM 10 # ¥ (ug/m*)  0.00336393 9.95E-06 —7.146E-06 —2.4985511 2.079330687
PM 2.5 ik/Z (ug/m*)  6.0169609 —0.006686 0.5065235 —5599.5905 4660.049032
O3 W (ug/im*) 0.1563710 0.0054379 0.025224904 —517.06339 430.2939369
CO K (mg/m?*) 10.25990693 —0.047332 0.090788599 —47128.691 39221.30182
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Table 3. Correlation coefficient between measured meteorological conditions and pollutant concentration

%3 LM SRFHSFRMRENEXRE

HBE(C) B (%) S JE(MBar) KTE(m/s) ATA (%)
SO, e (ng/m?) 0.063657178 —0.1258725 0.016146772 ~1.6066944 —0.004438543
NO, #JE (ng/m*) —1.2331289 —0.2506947 0.113351575 —22.190493 —0.024322794
PM 10 ¥ £ (ug/m® ) —0.7338909 -0.8386178 0.1531983 —23.580468 —0.012052494
PM 2.5 #<J% (ug/m?) —0.8845887 —0.3979484 0.095706963 ~17.761960 0.003316185
Og ¥ (ng/m*) 4.17032217 -1.89770571 0.17610132 —33.9615988 —0.073557073
CO #JE(mg/m?) —0.02119204 —0.0005394 0.001495313 -0.1916775 5.78158E—-05
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Figure 6. Predicted meteorological conditions, pollutant concentrations, and AQI cluster graphs
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Table 4. Table of pollutant prediction, meteorological concentration range and AQI value in four types of meteorology

A NSRBI SKKRETTES AQI ER

BPU RS R PSRy, ARIRETEHS AQIHER

CT1 CT2 CT3 CT4
Uil 2 K E(C) 22.4~27.3 16.7~22.2 8.7~16.2 27.4~32.7
Hh 2R (K) 305.6~310.8 284.1~293.8 300.4~305.5 294.0~300.3
EL3E (ka/kg) 0.0~0.0 0.0~0.0 0.0~0.0 0.0~0.0
% (%) 42.0~56.2 56.4~66.3 12.6~40.4 66.5~84.8
T 10 KRG (m/s) 4.2~5.6 3.0~4.2 1.3~2.9 5.6~8.9
I 10 SKRA](°) 9.1~57.1 168.7~287.8 110.6~165.8 60.5~108.9
Y £ (mm) 0.0~0.7 0.7~1.8 0.8~2.3 2.7~79
Py 0.5~0.7 0.0~0.3 0.3~0.5 0.7~0.9
152 = (m) 504.9~652.5 279.3~500.0 800.3~1058.4 654.8~796.0
KA JE(KPa) 100.7~101.3 101.9~102.7 101.3~101.8 99.9~100.7
JERPGE B (W/m?) 66.6~89.5 114.9~153.7 89.9~114.4 22.9~65.8
T B B (W/m?) 4.2~12.8 13.0~17.4 21.6~27.2 17.5~21.5
K Fm i (WIm?) 416.7~454.9 371.4~415.6 248.5~318.1 323.6~367.6
S (WIm?) 36.6~139.7 203.7~252.3 254.0~306.2 144.3~202.9
i T A B B 5 (Wim?) 173.3~243.8 305.2~367.9 44.0~167.8 244.7~303.2
SO, ¥ (ng/m?) 9.8~16.2 4.9~9.6 1.0~4.7 16.6~30.7
NO, ¥ & (ug/m?) 92.8~151.7 15.3~39.5 64.6~91.3 40.3~64.1
PM 10 ¥ ¥ (ug/m®) 4.9~23.2 47.7~734 24.4~47.3 74.8~110.3
PM 2.5 ¥ (ng/m®) 18.6~38.6 61.9~100.3 3.2~18.2 39.1~60.5
O3 ¥ (ng/m?) 9.9~46.6 77.4~120.4 47.0~75.9 125.3~267.7
CO & (mg/m®) 0.4~0.6 0.2~0.4 0.6~1.0 0.1~0.2
AQI 71.0~96.0 47.0~70.0 97.0~200.0 20.0~46.0

RFE: T 10 KA E . MU OKPHAERRSS . PM 2.5 IR AL TR AV

3) MFHE=HRRER, TRAREYIEARR LREGY, —FPhEEY,

FRE: WRZEm . RGEE . IR TR v

4) MFHENSG, BAREELZEMN.

FRIE: WS, WE. O RER TR ETEHE, EXMHART, SRR M.
4. ZRTFAHREDR

HHI# H WRF-CMAQ HAbl 4 Z 06 2 i S kA7 i . WRF-CMAQ %Y = Z A WRF 1 CMAQ
Py : WRF & —Fh i ROESUE R SR RS, HT A CMAQ AL H M 2 %dE: CMAQ &—Fh
SRR RS AL R S0, HARYE R B WRF 103542 B 7880 A 1075 Y HEOE 24, 3k T8
P2 2 7 SRR A5 Ye ) S AR FE 40k 7 75 1) L Ao 1) s e i) BB ) AR 425 SR
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4.1. RIRSEFE.

RIR 2 yEP (Kalaman filtering) —FR FIZME RGUIRAESTTRE, M AR Ge i A\ b ST Bt 285
Xt R GUR AT A RO SEE o T 7 M U E o S AFAE R GE R R A T HUII R, Br USRI il i th )
LA RGBEAT U8 L AR

4.1.1. BEAK[RIE
X MREEHRAL RS, RATTIE:
x(k+1) = Ax(k)+Bu(k)+w(k) (11)
y(k)=Cx(k)+Du(k)+v(k) (12)

Fordr, x(k)M k B ZIFPRAS s u(k)y K B ZIREN s wk)y K B 203 — 4 R 7 s y(k)oA kB %1 )
i, RBHRZERIERZ s vk IR, — B S R .

SRR 2R AR NERE, QRETIAIARLLE, EFIRY B, ey b RS, ekt
MECIRAS TN, AR IEMT B, A8 2 AT R AT A8 T 3 v A o 2 IR, ST SR I {E AN T
MME ) — AN B

4.1.2. EEMEAL

BT BT ST ) AR TARAR A, TN AR SR = RS Yk B A, R BRI 2021 4F 7 H 13 H
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Figure 7. Predicted value at point A
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Figure 8. Forecast value and measured value of point A
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