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Abstract

With the rapid development of industrialized urban economy, air pollution is seriously endanger-
ing ecological environment and human health. The practice of pollution prevention and control
shows that establishing air quality forecasting models to know the possible air pollution process
in advance and take corresponding control measures is one of the effective methods to reduce the
harm caused by air pollution to human health and environment and improve the ambient air quali-
ty. In this paper, we forecast pollutant concentrations based on the simulation results of primary
forecasting models such as the Weather Research and Forecasting-Community Multiscale Air Quality
(WRF-CMAQ), and re-model them with more actual measurement data sources to improve the ac-
curacy of forecasting and optimize the forecasting models. In the WRF-CMAQ-BP model, the data
used are the single-day concentrations of six conventional pollutants, and the predicted values are
used to approximate the real values, so as to achieve more accurate forecast values. The Pearson
correlation coefficient method is also used to find the main factors affecting air quality.
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TE TG R R IGFEINT, PRSI 8 H A o8, 2S00 & nl g T A o A AT [ DGy iy o
R[] e V5 B B — A S — S BB (2 A PP IR T 3 PR R i 2 B R 2 BT Hads . JRAESk, mTi5gh
BRI, ZHUEERORMEE, FEMKT R, SN 08 RS LB AR, [FIR 25 A\ A
R R T AN Re 2SS s o v WLER SE A BRI A SR E TR, $R AT IR AN T RE AR AR B R RS Yl AR
e R EURH I 428 il 44 it 35 647 [2] o

BP (back propagation) £ i £ J& — i iR 2230 A& SR EIR VI 51 2 JZ AT R 22 i 2%, 2 B TR
W) TIZ A ML . BP 2 M4 B2 S FICAE RE RN Hi BB ¢ R, T JC 7 3 i R iR X
FRBLS OC RIBCF T AR o BT 5 ST BUR D)2 A5 P o T e, 3 e T A 8 S A U 8 8 ) 286 PR ASUAEL R 0 41
A5 X 4% [ i 221 J7 il /N o BP AR N 25 R 70 Fh 5 M) B FE 3\ 2 (input layer) B2 (hide layer) Figgs H
JZ(output layer).

BP #iIZE M4 BAT LA RS 1) HATESRIAEL MR fe 77, X5 HARRE & T SR A 9 ML &2
Fein s 2) BA SR AY I HIENAE S, BRI RN T H ARG 3) B —E rAH
RES1s 4) TRise. ZfE. WEEDN. FHTHE.

FI A& B T 2 SR R Yy WRE-CMAQ Bk 5 . WRE 2R EME R R . KRB
R T— R R4, FEHFRAAEBBIL. KAV, SR WIRE[3] [4] [5]; CMAQ fR A 3 %
TR R FRiE . FREERZ M PPN S50 RBUR I E 5wl . B8 WRE-CMAQ HEl ik it
B TAEEIIBER, (B2 TR RS, SR E AT = UGREE[6]
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w1, K2, &3, RAHRBATHRIIMGRE, N JEHE R .

Table 1. System resulting data of standard experiment

1 AERE R RS REE

Gins] =Y
IAQI, TG P I SRR R H, A R A U
Co 594 P I BB IEAE
BP,,.BP, L5 C, AHIT Y5 Gk JE BRAR 14 e R AE S5 AL 1.
IAQL,, ,1AQI, 5 BP, ,BP XA A AL
D i
Table 2. Meteorological data
F2. SEHIE
KB ATR L
it 2 K E T
Hh R K
b ka/kg
= %
JEHb 10 KRG m/s
I 10 KR
WE mm
— IR TR A Py iy mm
LR E R m
KAE kpa
K HGE W/m?
TEE R W/m?
KR Wim?
LI W/m?
i TE] K PH B % 5 Wim?
Table 3. Actual measurement data
= 3. LR EHE
A C
s %
SRR & H i SR Mbar
Bt m/s
AT
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Table 4. Pollutant data
= 4 SRMBE

15 G 4 K AL
S0, pg/m’
NO; pg/m’

PM10 pg/m’
PM2.5 pg/m’
0; ng/m®
co mg/m®

Table 5. Air quality sub-index (IAQI) and the corresponding concentration limits of pollutant item
# 5. TEREHEHAQ KX R TR B iRk E RE

5 BT BT H TS TR BB BTG G B IRAE L&A
0 TERE S TEE(AQI) 0 50 100 150 200 300 400 500 -
1 — S ALHR(CO) 24 /N1 0 2 4 14 24 36 48 60  mg/m’
2 AR (SOy) 24 /N 0 50 150 475 800 1600 2100 2620
3 THEALE(NO,) 24 /Ny 0 40 80 180 280 565 750 940
4  REO)mAS/PMHIEHTY 0 100 160 215 265 800 - -
KAt /N T4 T
5 10 pm R4 (PM10) 0 50 150 250 350 420 500 600  mgm’
24 /N1
AR NT T
6 2.5 um R4 (PM2.5) 0 35 75 115 150 250 350 500
24 /NI

TE: 1) SEE(Os)iRk 8 /NN B0 PR BEfE R T 800 1), ANPREAT H 2 U E S R EUTH 5.

IAQI = 500 Xf M [RIERS, AF#HTHE=SREsfEuhH.

2) HRTSHMIRE =T

15 2 SRR TR B TG eI H R B RAE, P DUE B S AU 2 E e =
3. WiESSAHE
S SPSS Grit i, 43 nlfF &5 Gk BE 5 &GRSR A A S
Table 6. Correlation of each pollutant concentration with each measured meteorological condition
F 6. FISTEMRESEIMSREFHRIERM
FHRIE
TRE(C) 1% (%) <, (Mbar) R (m/s) A ()
SO, W Mk % (ng/m®) -0.141" -0.446" 0.293™ -0.098"™ -0.025™
NO, i I J¥ (pg/m®) -0.359" -0.044"™ 0.309™ -0.465" -0.080"™
PM10 sk F (pg/m®) -0.214" -0.416" 0.370" -0.237" -0.021"
PM2.5 I FE (ug/m?) -0.287" -0.303" 0.393" -0.319" -0.016"
O3 WM (ng/m®) 0.329™ -0.557"" -0.053" 0.208™ -0.047™
CO MK FZ (mg/m?) -0.372" -0.061"" 0.331™ -0.328" 0.032"

THE 0.01 FHIWR), HIKMERE . TTE 0.05 HHI(WR), HIKMERE.

% 6 A1, SZSZREMF SO, FIkE 51 2RRAI A, NO, B 5 X 2515553 1) 1 A
ek, PMI0 [RS8 5 SR RIS, PM2.5 [ 55 F SRR I IEA S, O MRk IE 518
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JZ R EERISHRNE, CO BRI SR REGRIIEM . dtA 2R AT SO,. PM10. O fi9
HRECRE, KOEA R T NO, Iy B iihE, AR T PM2.5 By Baiihs, A +1T CO iy ik
SR Sz, WA AN EEANA T SO, AUY HLERITRE,  [RIAFIR AN XA A MG AN T NO, [
PR, WA ARXHEEEAA T PM10 B9 HisyikE, XU AR TS AR T PM2.5 4 #iek
UURE, DA AT AR B AR T O HOY BT, [RIAE XUFRIAN AR XHIR EE AR T+ CO 1 Bt b
(X BLR 102K H B2 7R i (Pearson) Al < 2 445 21 1AL (W] A R PE M, AR R B 0B, AR
HGE: MR AREOBRBGE T 1 0-1, 1RSI R eE, MO R BRI T 0, MISREMES. )
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Figure 1. Trend of SO, vs. humidity
[ 1. S0, 5iREHiEH X R E

Kl 18 SO, HRFZREFH R RIE, MEAFH SO, AR AR S W B i A %, RIVBEA IR EE
WK, SO, HIMR LN/ S 2 BEAE IR HII N, SO, IR EEHE K

N0, 5 KR X R E
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Figure 2. Trend of NO, versus wind speed

2.NO, 5 RRHIEE X R E
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Figure 3. Trend graph of PM10 vs. humidity
[E 3. PM10 52 E HI#a% X R [E

K38 PMI10 5B E xR K, WEH PM10 Mg E 24k 2B MM, WEEEERREL,
PM10 IR EEI /s 2 BEAE TR Z 98N, PM10 FIRERE K.
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Figure 4. Trend of PM2.5 vs. barometric pressure
4.PM2.5 55 EMESE X RE

4 4 PM25 5 R K RE, WEEH PM2.5 IS B4 2 B B EAH DG 3, RIBEE SRR
HER, PM2.5 IR IR R, S Z B BB, PM2.5 IR EEIR/IN .
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Figure 5. Trend diagram of ozone versus humidity
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Figure 6. CO versus temperature trend graph

[l 6. CO SiREREE X RE

6 v CO it EREaHIC R, MEH CO MU A LB TARSSES, MIBEHE R KT,
CO IIRBENN; [ BRI (AR, CO MR IR .

gr LR, X FAFNGRYIR MR, SRFMFN AR BEORUIR. KR, K
BRI AT 2 RIRFE . MR T O SNSRI Y B TRE s TR AR« T OK PR REAR ST, W HE
B ORAGEREAHRT Os MY Btk M S EAN T SO, PMI10. O ¥ Htaliife, KU
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HRITF NO, ¥ Bkt %, S5 B4 R T PM2.5 (03 BRekiyi%, Tk 4 F1F CO My ey,
4, ZTRIEREN

Bk, MIEREOREE. IR AT R BP MR R4 R TIEAY . Z R A BE
ST — VTR S 5 2, R DU 3 T /N TS ik B 575 5 — VR R V5 ik B 5 1
W 1535 /NS YR 155 5 S KR 5 e R P O 2508, T TR 1 T R b e S N K T
PR, TR SN2 AR . BP W2 & BRI 14 7

— R
HiE
TR R
SEFRERE E‘—T
—RIRS T 5 e bR
RMNKIE HIREEE
BEINGE
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il | REBE
THEAQR | KERAETR | R EEES
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Figure 7. BP neural network model construction process based on fore-
cast base data

7. ETHIRERBIER BP A MEIER M EITIE

IR EE 20 R R -

1) Bl RIS 5. 0 TR A AL By C MI— XUkl , BNt [I4E bSO Ja Bl BTy
HAEBEAT G R ORI A A By C I I T) Vi R 55 00 Ak 53 [ A [0 )9 e il ot . el 14
M R ) — IR AR T RN IEAT H IR B = R 2N B e, LB A S B I R A
SR, PRI, BRATTEE SN TR K o A RN e I AR S A v ) B TRDEAT X 5

2) MRS . 5N RO ST, BATREIE E I 18] B AT AL B C IR TR 5
HAm g AN, BRI R ER R 1 — A, ARG X N5 AW — IR R A
AN S At 7, AU o 7R ) B ) b s
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3) BAMLAY, ffH] python ] numpy F1 pandas [ 55 56 BN R SR A 8 J s A\ Zca s Fndin B 25
I3 A AL B A mat SO, S NFRATTH BP A4S 0 28 — P il A 2

A, M IR . ZRa e DL R 2% B S B IRATIASR1, WRF-CMAQ — IR TR AR Y F) 45
R, 59 B s 22 BOR, T SERR G0 723 5T B R WA AR K (1) 43 2 A A T SRR
FIEERR),  HLi5 Bk FE SEIECE AR IS DU = R B I ARG — €SB ME, FRFHESET R
W S RAT R R BT RV BT UG, DAL TR AR Y .

AR I AL By C —IRFHR S G AR E BRI, R0 B — TR 5 G Bt A0 il 5 G
Y B 22 AR D B, RIS R — R R B R B A S B 5 R, DA AR T2 TR 5% F A
RUORHEAT I 25 E2IBCR A NS a8,y 7R R I, AT MATLAB # BP L8 /X 2% 15
RS Sl AT AR AR AT BT ) — IR TR B

FAVH BT b PR A g R A AR R AR I AR, B (R AH SR S B AT 45 Rk 7
Table 7. Parameter table
F*1. BEE

Rl = = 4 Rl = 777 R yIENSEARE O F BaE
1 39 0.001 0.0001 0.9

Best Validation Performance is 0.016518 at epoch 45
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Figure 8. Network mse

&l 8. MI4E 14 &8 R % mse

K] 8 Mg VERE R AL, ERTALIIZRTERUE, AT AL AL By CIg4T I RIZE 2021 4F 7 H 13 HEY
ARAFH) 2021 4F 7 H 13 HZ 2021 4F 7 1 15 HI— IR AR GBIRAE RN, A R840 B2 2L
AMEBURE . — IR TR S G A, K418/ NE I — IR TR S Y B A, A3 B S I8 /N T
A, ARG 73 B =R IR/ IR SRR B, 1SRRI AL By CTE20214F 7 H 13 H&E 7
H 15 H 6 Fi Jlis Yo s R FEEAE, AR5 1HSAHRT) AQI Al gy 215 4.
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BT R AR A TSRS AN A AL By C AR AQI gy By yeiat insk 8. % 9. 3 10:

Table 8. AQI and primary pollutants measured at monitoring site A since July 13~July 15, 2021
F8 M= AB2021478138~7H 15 ALUE AQI MEEISRY

TR AR

Oz K
wEREM MR S0, NO, PM10  PM25.  JUNKEE) co aqr  HE
(ngm®)  (ugm®)  (ugm’)  (pgmd) Py (mg/m?) )
(ng/m®)
2021/7/13 WIS A 7 11 20 5 72 0.4 36 A,
2021/7/14 WS A 8 21 21 7 70 0.5 35 B
2021/7/15 WS A 6 13 13 5 75 0.4 38 A
Table 9. AQI and primary pollutants measured at monitoring site B since July 13~July 15, 2021
529, MSMIS B B 202147 A 13 BH~7 A 15 LA AQI FiEE 544
VR H AR T
Os K
T HI 3 SO, NO, PM10  PM25  JUNIHEZ) co A0l EEN
(ngm®)  (ugm®)  (ugm®)  (ug/md) S35 (mg/m®) ALY
(ng/m®)
2021/7/13 W B 5 9 20 4 66 0.3 33 B
2021/7/14 WA B 6 9 19 7 31 0.4 19 PM10
2021/7/15 Wi B 6 6 16 5 81 0.3 41 B
Table 10. AQI and primary pollutants measured at monitoring site C since July 13~July 15, 2021
%< 10. IS C B 2021 %7 A 13 H~7 A 15 HELMAY AQI FiE EiSY)
RAE A H AR T
“ . Oz Ik
mERES S0, NO, PM10  PM25  JUNIEZ) co pq  HET
(ngm®)  (ugm®)  (ugm’)  (ug/m’) FH) (mg/m2) )]
(ng/m®)
2021/7/13 WA C 8 17 19 11 201 0.5 138 K
2021/7/14 Wi C 6 15 18 16 197 0.4 134 B
2021/7/15 WA C 8 18 50 20 189 0.4 127 =Koy

F I 9 A1 10 f9 test J0l & RO TT LA H, 28338 25 HBU (T B S0l & 00 i 2R 00 58 v T 904
Bl HORE IAUR 1 TSR R BT TG TR, B I8 A ) TR S 2 B i Tt X W
A. B. C 1575 YLk B TR HE R B .
5. &5iE

KPR H T 5T WRE-CMAQ-BP 122 F%% R 9 — Ui, a2 Fi] SPSS i) Bz 4K 34 R B 77 122

BRI BV RNIRE 5/ R EAEM I, SRGARYE BP #12 MZEAN IR AT ) i IR P AR [7] [8]. A
SCR T A AL By CHE20214E 7 H 13 HE 7 H 15 H M IS Jedy s H IRk Z Mo 8dE, &

DOI: 10.12677/0rf.2022.122048 475 BE 51


https://doi.org/10.12677/orf.2022.122048

Training: R=0.87211

O Data
—Fit
........ Y=T

Output ~=0.76*Target + 0.014
=]

-1 -0.5 0 0.5 1
Target

Test: R=0.87686

=
S
=
+
B
[a4
*

5
=]
s
o

-05 0 0.5 1
Target

Figure 9. Initial fitting effect mse
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Figure 10. Error-weighted fitting effect graph
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