Statistics and Application &tit3% 58], 2022, 11(3), 653-659 Hans X
Published Online June 2022 in Hans. http://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2022.113070

ik
‘.H
N

B EY2019~2020t R =S B E
FMEFE D

263, &—%, 3 B, FZgs
JERt TR, b5t

ks HiH: 20224F5H29H; A HEM: 20224F6 H20H; &4 HM: 20224F6H29H

H E

A OB R BT RAAQIER E A ALA . —EME. PM10. PM2.5, —SABA R AR E KA
AT TR, IR Z A R NTERB AR 5 URBEIRRZARRXR, AZ
SAENERMEARMKE . FAGR “WENR” WARRZAAZEEH RN, HAREXTAQI
BEFRNZ[GREREREEREENLN, B ASRACAAET IGEN MEERER
FRERZRUREFRIRE, IR 2] E 2 KRG R .

XA

FERE, ZRLEEE, #REST

Analysis of Influencing Factors of Air Quality
in Beijing from 2019 to 2020 Based on Data
Analysis

Xiangli Wu, Yige Li, Yan Jin, Jiyuan Wu
Beijing University of Technology, Beijing

Received: May 29", 2022; accepted: Jun. 20", 2022; published: Jun. 29", 2022

Abstract

In this paper, we make a descriptive analysis of the collected AQI index, sulfur dioxide, nitrogen
dioxide, PM10, PM2.5, carbon monoxide and ozone concentration data, and establish a multiple
linear regression model to obtain the relationship between six substances and air quality index,
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and provide an academic basis for air quality improvement. The results “two dust four gas” has
obvious correlation between two variables, including the AQI index of the air pollution degree has
the most significant effect, through this study results in this paper that in air management, atten-
tion should be paid to the change of ozone concentration and its rise, so as to get a more compre-
hensive scientific management strategy.
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FOX ] ) g A 2 2 SCRIVE AL 2 R S0l A B T 7™ 5 ) BB R Bk 5, T S T 8 5 AR o) 240 4 2 1) 7L T B2 0
AR EFREBAQN REIE X = R B AT e B IR, Cfid T ISR S IS IR . MR R
AR ERIEE AN EE G JebrdE: EAR. A%, PM10. PM25, —EARFIR A . AQI K
A — ACHEUH 24 /NEEPIME,  EORX 7S T05 Y G — AR e 2 .

AR NN AR R R4 =, B NN 38 2 S0 & ) AT T T I R R A G
W78 3CHR, 4914 Neha Khanna (2000)2% H 22 # K05 B R 25 G PEHI 245 7 —Fiosin (02 <00 e da i
(APIR ZR, JF¥s e 2 S75 YL 3R B (AP 5 35 [E R 47 7 (EPA) 175 Yebr T8 2 (PSI)#EAT T 4T LE[1]. Indrami
Gupta 25(2006) L BXETEE ) 4 D EBILT, 4T 7 10 43R MBI BORIA AN AT RS0 4 i H ~F- B ARk,
R, 5 HIX 4 DI IS S RO ) (TSP) %A B R i/ by, (A2 PM 2kt e i&®[2]. HN
X RS YR BT FE 1 DA (] 2 410 D9 32 BRI (2004) PAAE . 22 BB ARFEEE 10 AN T IX 22
SIREAE BTN R, BT 2004 4F3X 10 AT LSBT Bk . A, BEND G R E R
A5 GLRIL[3] . EFRIEEE(2006)iE L 20 HT 2001~2005 4EHIIR T 2= S5, 8 7 RE EEI T =K
JoE B [ 23 AR BL[4]

FEIX LT 2 (LAl ACHT ST I 20 2019~2020 4E b 51T 4 U5 HOE oot HLEE AT R A R,
FUHARA B 2 AR I AT Dd e e 3 ) LI Bl — Ty G R BE AR A TR AQI 1IAZ Ak, b Rt i 2%
SR EGEI AW

2. BRI R ik 1% 5 4

AT R BERIE TR E AQI ML, 14 AQI K PM2.5. PM10. —4%ALRE. —SALE .. —SbHk.
Os_8h R FEEHE, HdE iR BEE A : 2019 4E. 2020 4EPI4E A EHHE[5]

R VEG T BE SR N BUE B AR GeTHRHE, T SCEE RS S Guh SRR R e AQI TR
RANFIPIIR AR AR K A RRAE, T AL T (1 2 SR TV T .

WA BT IS BB AT R IR P 20 T A0 A SR D B A = 1) B AR BE, G 75 R A 25 BR R R AR IO
2) X AQI K “PIANYS” AT HERMEGT U0 4T: 3) ) HH 2 R R A = 4 4% 2 AR I o L
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Table 1. Statistical analysis of “Two Dust and Four Gas AQI” description in Beijing from 2019 to 2020
1. JE3 2019~2020 4 “FHLUS AQI” ARG 947

E2 7 ey AQl  PM25 (ug/m®) PM10 (ng/m® SO, (ng/m®) NO, (ng/m®) CO (mg/m®)  O; (ng/m°)
w/ME 18 3 2 2 5 0.1 5.0
IEPN: 267 217 292 21 101 2.7 283.0
B 82.81 39.86 62.12 4.03 32.92 0.667 96.218
bt 22 43.271 32.317 38.490 2.539 16.331 0.3591 57.8948
Ti % 1872.392 1044.404 1481.489 6.445 266.686 0.129 3351.806
T g 1.137 1.914 1.564 2.155 1.007 1.608 0.792
e fix 1.310 5.127 3.595 6.141 0.851 4,143 -0.070

21 bR AEZE RN T 22 B T DU H & 2R SR FE B I BB BE, NO,. CO IR FEAN SO, M B (b
A 22 0 5 ZE AR /N, 100 B 9 3 AR PR 5 1) 5 R S AR /0N B 500 J A o o B[R] PRI RE AR AL, X =P iR
FERIAREANK,  HHIRFESMESS R, SHAb X =M a2 EEUS 7 W3 M08: AQL. PM2.5,
PM10 1 Og AR 22 A7 ZEAR K, 0 BN S H0cHE 1 5 5O B2 AR K R BE A5 N (A1 AR fb K, 7R SR BRI
REE PM2.5. PM10 Al Og 3 K J5L A LA RIS [AIRFAE . AQI FIMWFEII KT 0, JF HAmPE(E Z{EAE 1.363
W, U ENEdE S R R A, KEJTETAE %K EREAN, WMAFEEMHE Y. AQl & “Hd
V437 iR O LAAMEFEEINRT 0, 2RV, Ui B SAEHE 73 A 5 IR AT AHELECA BEDS « 177 Og U
FEME/NT 0, BEH O ¥t 401 5 IR 7 A A LU B P22 (7]

Table 2.Correlation of substances

2. BYIRMExM

PM2.5 PM10 NO, SO, O, co

PM2.5 1 0.712" 0.617" 0.467" 0.002 0.861"

PM10 1 0571 0.477" 0.049 0.565"
NO, 1 0.560" -0.328"™ 0.684™
S0, 1 -0.164" 0.583™
(o} 1 -0.093"
co 1

T ERZ M AQI FREII7 SR Z i A 2[RI 214 06 ZR5R TS, MITTHRZR 75 o R 2 0% A6 xof 5 b AR A sl g
RS, ASOREN HAHTAME M. 2% 2 AAROGHE TS AL, Kb 2019~2020 AR EHHE 3N SPSS
Bk, AT R RIPIAHSHT, B D T DR AR R A OCHE, &8 “ord - AEOC - RURE” i
FE[6], 455 PM2.5 5 CO MAHICRECH 0.861, BEHHEATEA MR IEAS; PM2.5 F1 PM10. NO,fl SO,
FIAHOR 3057 04 0.712. 0.617 1 0.467, TiPHBAIH BA BRI IEAH S PM10 5 NO,. SO, #11 CO HAH
KFE2H M 0571, 0477 F1 0.565, BLEHEATHABGRMIEA KM NO, 5 SO,. CO WA RE AN
0.560. 0.684, UiWI'EAITEAHERIIIEAFAN:; SO, M CO KA RECN 0.583, Wi 2 I8 BAGHERKIAH L
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Figure 1. Scatter plot of “Two Dust and Four Gas” changes over time in Beijing
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TR R R, BRI PR BEE A AR A B B R M R 2R 6]

O B 8] AR A R I SR ZU AR FE R, DRI 1 AR e e, BAUE A0, B FRER0K:
PM2.5. PM10. CO. SO,. NO, [#If [a] Az At #RE A WY (2= 1, A= MBUERCR, B RMEUEE
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Figure 2. Scatter plot of AQI changes over time in Beijing
2. JERMAY AQI FEET A LAY AL = B
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Figure 3. Pie chart of air quality distribution in Beijing
3. EmTHESREN THHE

AR 3E PG I (P 3) 508 0 o 10 o e S5 AT it DA T A58 28 i T A A 2 o B A
ik, SiRERT RN RE SRR HRRESSy “i” M RS SHSER 2 0
Fedio SR EPTE, AU R URE AL T RAIRES, HRZEITYIREON “SREIs g A« RS g
MIRBUBIE . ARG EINELT, EREErE “Buarft” 2, SRR
R BOR, sk et sy, RREMP IR EE 3 52U E .

3. RERISKI
31 EEEBIFAMEN, REEALE

NIRRT FRAREAQI AN “PIR P IR IR A, A 2 BRIZ [BUH 247 LA AQI 54K
T RS B H RS A AR B AR R AT RO A @ . AEHEAT AL & 2 1R IR 7 D I SR A I 2R 2
e 70% BRI E ARG ORAGTHE A i 2, LA 45 AR R BES S REILSIE, 360 (1 309 14 K4
PRSI SR AT DL 15 2 AR R AT DA -

X EE BEAT SR E AT ASSCITE FE R 6 A A AR R KT AQI AR, TREBENARR
Xt AQI BN . PRONARHE I3 AR B B 22 R, N TIHBRAR R B R, I 2ds A
FIEEYE, B AR HT R R BAE A [ scale() i & 6 K dE AT bR itEAL .

3.2. 1REEN

PLAEHITH 2019 4EAT 2020 EPEAEHT AQI £l AR AR &, PL“BiB IR S &EANHZE, 2 R Studio
FRIE ImO)TE S B0 BEAT B3 40 W ELAE 34T (B VA AR S 1 el /N B0 22 ) ) 4 %o 222 S DA R B A 3 40 444
SHE IR, A SO RAR B H log X4, @22 ool AR, 4558 U4 3:

Table 3. Multiple regression model results table

3. ZREVIRBLERR

EUEES PERE t Gt E P BEE
W 4.280600 0.009179 466.356 <2e-16
PM2.5 (ug/m®) 0.096902 0.022060 4393 1.37e-05
PM10 (ng/m®) 0.151048 0.014945 10.107 <2e-16

DOI: 10.12677/5a.2022.113070 657 Gt 5 3


https://doi.org/10.12677/sa.2022.113070

JHO

iy

farey
=¥

Continued
SO, (ug/m®) —0.040436 0.012522 -3.229 0.00132 -
NO, (ug/m®) 0.117835 0.015383 7.621 1.27e-13
CO (mg/m?®) 0.111130 0.021464 5.178 3.26e—07
03_8h (ug/m®) 0.287462 0.010593 27.138 <2e-16
MultipleR? 0.8301
Adjusted R 0.828
F 407.8
P <2.2e-16
R ZE B

In(AQI') = 4.281+0.097pm2.5+0.151pm10 - 0.040SO, +0.118NO, +0.111CO +0.2870,_8h

HIL Y F] LU HY &5 (K 18] U5 R 80 rh B R0 O5_8h, RIFE [RIAEHE N — B (IR BE K1 2641 T 24 O5_8h
BEORI AQI AR AL K, BT O5_8h X AQI B K KI5 i S5t 25 1 o

3.3 RERW

H B REN: FSitERE N 4078, P{H < 2.2e-16 < 0.05, &5 REN]: 5% Z KT
N, AT BTN G R R A R, Wk AR5 R = 0.8301, HEESS 1 R* = 0.828, ULHA T AR
& 85 R [9].

IS5 XA AR ZE AT IEASPERT S, T ASOREAR B RORFT LLE @ R Studio H ks.test()iF 5 R
K-S J5idn ik 2 M IEASVERHMT IES MRS, B i FX R B BRI FR A0 2 5 IR MR HE IESS, BT DATEARS
06 T 34 75 AR TR B 2 A b v Ak, ARG HH 45 54 D = 0.055509, P-value = 0.08738, H45Hn[43 P >0.05
D5 222 1) T 2 P A 6t R S

XA 25 R 31T DW k% (Durbin-Watson test)fi s 4% &2 5 /7 £ L AHOC, 45 R DW = 1.7375,
p-value = 0.0009763 < 0.05, tBHiRZ—BrEAHIE, WL/ MIAE R HAFH AR S - Rkl e
PN JEIE T BRI BT IR AR PEAR S, A Gl R B2 car AR ) Vif BRBGEAT, B A5 R F £ 4.

Table 4. Collinearity test results table
A HEMRBERSE

PM2.5 PM10 SO, NO, CcOo 0O3_8h

5.764652 2.645757 1.857355 2.803276 5.457233 1.329169

HARHA<10, WAV ERREE, BASREZ EIF AR s SR L o 8 2 ST AR TR ixt (A AL E A
XA, E Q-Q EISE SR X B e (1 A A B AR M IEZS 20, ATTTHk 22 /2 IE RS TEAR 1

A1 EIRAGIRA5 RBA TR TR AR IR A - BLSORREATH R B A SRS 2R OB 45 R0 R ¢ 5.

MR8 2 e I AR R 2558, W] UM BTV R B RN B 2 VR 4% AR R AQI HYSZIRE L
F DA H RS BT AQI IFEMA B R, HRON NOL IR, P DA SCHE AR VA R SGE 22 S o I B 20K
RBAEIX PR IR BE EE L.
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Table 5. Coefficient table after eliminating autocorrelation

5. HRBHEXMENRRE

i PM2.5 PM10 S0, NO, co 03.8h

4.280759 0.103368 0.151501 —0.037063 0.118773 0.098079 0.284994

4. RSB

ASCK B AR B BT T AR R B : PM2.5 5 CO 2 1Al PM2.5 5 PM10. NO, £ SO, 2 [
PM10 5 NO,. SO, #ll CO % [H]#BE A AR M IEAH G, 75 PR AL B AH I 43 Bt v ads 30 e A e W] 1)
FHRREUINT 0.4, B LCW)) i 9 19 2 18] (A DG PR A o i o #6748 & (g i [a) 7 4 L 20 A, 49 31k T
CPRARDUAS BRI R AR A B R 2R AR A O R o B I (A B B AT LA AT IR DU BE I TR
AL B O 1) A R R

I DL AQI A B HARANANFF N A EE RS, A H A S =X AQI s iR K. b
B A T ALK E, NOX F1 VOCs &5 S B KA S 8 b AR i [7], HHRE
“PRZARDUA” Akt AQI M iR K HoM IEREMA (PR 3, 78 2 U0 B e I LR B SR FE T 1 5L, I
KPS RS R I, E 25 AR BT R0 5 R EURL % AT AT 15 it BRI 2 AR I SRR . RIS 3t m] AR
WRFHARA S EETAREZ MR, WRY IR &7

B
ARSC R RS 5Tl K 2 KI5 S FE
530k
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