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Abstract

In order to analyze the influencing factors of air quality, based on the spatial data model, 31 provinces
(municipalities directly under the Central Government) in China in 2019 were selected The annual
average concentration data of six kinds of pollutants in Autonomous Region were used as the research
object, and the weight of six kinds of pollutants and the air quality score were obtained by using
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entropy weight Topsis method, and it was found that there were great differences in the weight of
each kind of pollutants to measure the air quality. According to the global spatial autocorrelation
method, the Moran index was calculated and the air quality index was judged to have obvious geo-
graphical difference and spatial dependence. Finally, eight factors affecting air quality were analyzed
by using spatial lag model, and it was found that GDP per capita and forest coverage rate were the
main factors promoting air quality at provincial level. Annual highway passenger volume and annual
average temperature are the main factors restricting the improvement of air quality.
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1. 5|8

AT B -E TS By, oA 2 S5 Yo M R 5 —, ™ A 3 R (W R B AU s AN B
SRR TSGR o0 AR A R, I LA A R0 R 2 el s e R SO0 AR
7 T AR AGRR B2, ST R0 A B 2 A0 Y ) R AR B o S5 et A R I — AR X )
KA TG Gy 2 AN M A S5 R, 2> & AE B J 1 i, DRl AR A X 2 A] ) 25 U B 2
A I S 1) 23 R A P

AN 23 AN TR] PR B 23 FRUPE A [ 14 5 e K] 2 SRR 70 1) 2 A0 B R AR A RUARE [ 1]-[5] Qe [ 1]
PRACIRE SRR 25040 LIRRE, TSGR Z B P A R 2 300 2 U AR o . BRI
(2]« FEVLHH[31E MK =AM Bk = AR A R X A R R A B X 2 S R 2SR AE . A — 2
SR P 2 [ ] U ASE 2R 56 52 i DR 2R JEAT 20 AT [6]-[ 131, WAL [6) Ak mT 48[ 7178 FH 2 18] T AR 254 B 72 S e 1)
R, I AR R T (1 7 (A AH DG P DL 2% ) 5 S B R i B 58 o i i TR 3R 55

IR SRBENR R LRI, B2 %85 N ARE R E R WA 7 TREATH [ 14]-[16], WIFF
AR, JE 7 A 14N FLEEORT B SRR 5 55 B3R o0 A HOx 5 U5 B 1 52 I« 1 5 28 B 5 N8 57 K R /KF-
TR SRR RS B R HR S U B R [15]

BT A AR A i SR A, ASOR LARIE 31 AN AT X (A B i 6 b [X) 25075 e BUIR A ik
FERT G, 5 N2 ()RR R B S ok <o A 5 s RV AR DG, il 2 ) ] DA ASE 28 Sk 4 B 2 1) 25 A< =2 11
PRI, IRITIRIE U0 & AR A 7 1) S, I S T o] e A 280 K Gext Sl 2% .

2. MRBIBEFZ
2.1. BUE¥KiR

AR BIRIET 2025 4F (R ESHEYE) o EEERE 31 ANME AT EUX (A 8 H  Hb X)) 25U B4
. SRR AQI VEM A RIS HFE Y- YR o [RII ARS8 I 6} BT 48 48 51 225 SOk i) 5
H, T 8 MBI EmMEER, e MESHER: HXEADPOP). kA GDP L]
(THI). Hu[X 44 R (ELE). X AMEE RIZEKYL). X ERBEAEKD). 2 MEREZR: HIX
FRMTE I5 R (TREE)  Hu[X P S E(TEM).
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2.2. YRR

H 7 Z K R E(VIF), X Tk 8 sz K3 AL B A ] SPSS SR REAT SRR IR, VIF K,
RYIHR R AAFAESL LRI T BB K . %7 VIF /N T 10, HAR R Z ENAFAEZ EILEE; 37 VIF KT
5110, HASEZ MWIAFAE 2 FILENE, SRR R Z IR . 8 DN R R IR I E R W& 1 Fow,
AU 8 MR T VIF K, ANFHEAER.

Table 1. VIF test results of influencing factors
1. MER VIF 12I4ER

A e GDP POP THI ELE KYL
VIF 2.156 6.601 1.449 6.309 3.321
A KJ TREE TEM
VIF 4.447 1.948 2.259

2.3. BUROHT

2.3.1. &R EEXE
Rk g B iR AR B A 25 A) B SRAERR RS, I iH 545 Moran® T 8550 31K 3R AH SR 4 TH V5 Ye ik
FEAE 2 a) L ARALE, A 2

[=—= S ia — (1)

Zi:IZj:l Wi z,‘:](Y[ _Y)

1 Moran® THE¥0, Y« Y, 70 RIX i AEIX j ) SRR EG Y s U IR AU AR T2y
fH; n WMHLIX 98 w R ACESERE . 1 girt ERUETE D1, 1], B ErE S B A
HEAK. YJIHEET 1V, USSR ERE S A 4 7=0 8, UWHSSRERNET
) EREENL AR 2 T H0E T—1 B, UEEH 2SS AR E 23 0] 2 = ok
2.3.2. ETFHEAEY Topsis 3%

FEFRBLI Topsis ¥ BRI UTF

(1) FAE bRt

NREEEL AN i
v r;’j_rmin i=1.2 i=1.2 (2)
i = =1 ?'“5m; =1,24,,n
! rmax_rmm ]

B FE AR AR AELL -
V=m0 =12 3)
= =L, omy ] =1L24,00 0
! rmln_rmax ]

Her, r NTESRRIERAME,  n, TRFREOECKME, Y, REAL S BOERR
FRAEALHE ) — f AL 2

o)., @
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(2) Wi AR RIS 7 R
BRITR A" = (a7 a3 st} Sori al SoREHE A 5 SIS RA.
BHEHR A = (a7 a7, ar ) Sl a; SR A 5 SIS

(3) THEER

HALES Topsis M4 &, TSR i VPN RS &R 7 EF &S 7 EMFER 2518 D D] -
D/ = \/Zj‘:l W; (“;‘ 4 )2 ®)
D; = \/Z;:] w; (aj_. -a; )2 (6)

@) HHGx%
BN RS AT R N C,
D:

C = ! 7
" D'+D; ()

COR, RUIPFI X RIS, RIASOH = U B A s, 2 Ui s .

233. ESREBMTESHIF
IR AL matlab B AFIZ R, 15 H SRS JFE bR ACE I 2.

Table 2. Weighting of six pollutants
F 2. NMISRYMER

izt SOz NO: PM 25 PM 10 Cco 0;
BUE 0.3413 0.1135 0.1656 0.1609 0.1737 0.0450

M7 2 A RHERT I, K005 R A E AR ZE R, B SR s 2 AUk, ot
&, AR AERII(PM 2.5)F R I N FRIY)(PM 10)FT A RLE 4, B RERDN, REFTS
ESS YU\

IR Topsis i, FIF matlab 32F, 125 31 NEBATEX (R &M G X)) =[RS, 31
ANEPATELX (A Fr sl & #h X)) 2= ST =155 SoHE P e 3 Fon(f3 ik, AR [ EBE):

Table 3. Air quality scores and rankings of provinces in my country in 2019

#3.2019 FRERMWX =S RES T RHF

HhIX 25 4 HhIX 25 4
tiEae] 0.9381 1 L5 0.5866 17
(i 0.9117 2 biiik]d 0.5755 18
Fizyes 0.8733 3 o 0.5116 19
M 0.7281 4 o) 0.4899 20
i 0.7165 5 53] 0.4889 21
i 0.7058 6 R 0.4842 22
"R 0.7057 7 TH 0.4484 23
dbnt 0.6933 8 BT 0.4188 24
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EN 0.6862 9 DS 0.4091 25
=M 0.6814 10 i 0.3919 26
Wit 0.6753 11 %R 0.3305 27
(] 0.6710 12 H 0.2990 28
bile) 0.6654 13 AN 0.2718 29
2 0.6626 14 it 0.2240 30
ANl 0.6437 15 L 0.1365 31
WL 0.675347 16

WnAe 3 Pow, ARREA S HRAA R A RSB XA A B AR FSRARRRA . HEZRT X
N iERES PEGEG. AR SEMIL BRSSP AR JER EIRL mEs AT IRE R X . PR
e SR DAV X, AR RO ME—AYAE T e X, BT - T 2B 0.7640, HEA G+ HIHIX D R,
TEL BRI A HEE RS HA L s e s AT REALT . WEBBX, ef1re e
HERE 0.3414. NIERABEMAE LKA, M, SARENkE, MWL, miEsRE, =
LRE . LT HIX A F TR, BUIRTR SRR, BORMAGE R, 19 RSk, R R,
w AL, BAFRE 8. TUMEAE N, SARESES T ICP S ER S TP A R, JFH T
XU R B R AR TAC T X, T Ab s e —HEE AT+ AL, AR 0 AR AT IR
A F— AMRAREIKT, BHIE LR AL BT A R, R I #

3. B REFWEEZES T
3.1. FEEHEXKEE
Fla MR EZEERR TS Z HE R, HHHEARXWT:

I-E(I)
Z7=—"""J (®

JVAR(1)
Lﬁ*:ﬂU%MmmW%%EE,EUﬁ:L VAR(I) 275 % . #|Z| 16K T 2.58, WM

0.01 [ ZPEAKCFATLR, T4 %78 I 2 S A8 HUAF1E 25 AR

AL 42 JR Moran® LIS ECR A IR AH AT 48 11775 Yk FEAE 2% [B]_E (AR BATE , B 1 /2 Queen TR FE,
i Geoda ¥4 B 204 %

LB IE FAAR AR TR E(AQL TOP) B2 FR 4N 0.418, XFNIfK P AN 0.01, B LK== Uit
BIEHEAE S R, BTSSRI T E 1R,

B HUSFTEN, B IR AR KT 0, IBAZME[RBEE G A HEUITEN BN LI KT 0, BAE
B R X = S R s . TR R LA A T, Geoda 7EHEAT1E B BIRE H 3 5B
T AR A AR E I 5, BT A E ] IR

M 4 LRI, AT —. ZREBHAMHEZ FATE . WRRWOEN, WHSSREE
- AR R B IX SR B2 T A AR R IS - = M R - R RE R X, Xk
R ST TR BUR () I X S 75 5 7R 23 [A) 3R EE, 8 S AR B4 7 2 [ AR g vk

DOI: 10.12677/ije.2026.153058 536 A


https://doi.org/10.12677/ije.2026.153058

W5
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Figure 1. Moran scatter plot
B REHRE

Table 4. Scatter plot of Moran’s distribution by province
T4 BEHREEMX NS

FRIR BoRIR BRI EALE TN

ZFs TR L. WL, WiE . SO R TN 1 B AN U SN = 7 I <)+ I 1B/ SN | 520N

Wb, IO UL b, pRRL . B T B, GOk Bt. N L Wl

3.2. RESH T
H1 Geoda HCFA3 I I (A AREARL . 2 (A e AL . A (R 2R T AR, PRANGS R ILIN %,
SR TS R 5

Table 5. Model parameter estimation results

5. RESHHHER

2R Mk [ ) 1 Y 7% [ ¥ Ji 1 2 2 ) iR ZE AR Y

~5.82457e-007 ~0.0418222 ~0.0935872

CONSTANT (1.00000) (0.56892) (0.88281)

GDP 0.758265 0.299834 0.12092
(0.00397) (0.00534) (0.39144)

POP 0.939421 0.478694 0.242784
(0.03279) (0.01019) (0.26067)

THI ~0.0244521 0.0456401 0.0436489
(0.90043) (0.59980) (0.72573)
ELE ~0.182296 ~0.139384 ~0.0947547
(0.65558) (0.04257) (0.60133)
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gk

KYL ~0.484633 ~0.253995 ~0.153145
(0.11177) (0.05439) (0.28563)
- ~0.258552 ~0.157179 ~0.560604
(0.45308) (0.30241) (0.70545)
TREE 0.410644 0.176989 0.118249
(0.08033) (0.08029) (0.39983)
TEM ~0.394064 ~0.154737 —0.911349
(0.11661) (0.15438) (0.39248)

P 0.849021

(0.00000)
. 0.911349
(0.00000)

P28 LRV [ A 2R i 22 (R 5522 F 0 1= 0.3147 (S5 R W) ANSET 0 W AT 2, 2 g P[] A A5 A
B R AR AR EAET 2 (R B3 R p =0.849021, P HA 0, 7E 0.01 IR H/KFFiEd
Kt 5 1AR 22 (KR 22 23 (A O 280 A = 0.911349 , P{E A 0, 7 0.01 B EMACE Rl k65, 6
I YR R (R ARG SR E M, A S Y S R M I T R R

3.3. FE B EVFER RS

Table 6. Model validation results
6. 1EBGIGZER

Lt 1B A =2 A i JE A 2 ) iR ZE AR Y
23.3076
LM(lag) (0.00000)
24.6712
RobustLM(lag) (0.00000)
6.5557
LM(error) (0.01015)
RobustLM(error) ( 07'090149; 9)
Log-likelihood —34.6782 ~19.1677 —22.373026
AIC 87.3564 58.3354 62.7461
sC 100.262 72.6752 75.6519

FE2S B E AR R o, SRR AR 25 TR kR Log-likelihood. AIC A1 SC, Log-likelihood %K, AIC
HSC kN, BAEANA L. W5 6 Fras, MAEALLG BERE 2 (A JE A AL Log-likelihood 5K,
AIC 1 SC #iz/)N, it LA E FE et - LM(lag)fll RobustLM(lag) 3 , 1t B 2% [A) 3 5 B R T 25 [a) 1 25 AR A
34. DEBFEERNRERE ST

gi b, ARSUIR AR PR A S B ADR T S SRR R K R T 0T, SEUS R 7 R,

3 [ F R 2 11U R p = 0.849021, P B9 0 FEHLZE 0.01 (IR H AP Filit i de, Sxijt
BH 23 o A7 A 2 A HE 8, 2SR5 @ E X, Hy5 G Sk 2@ KA IR R 8 i
DX, X JE A X3 s G o R DR 38 NS X A= 77 B (GDP) AT HE X 5\ 1 £ (POP) [H) &R 24 7E 0.01 1)

DOI: 10.12677/ije.2026.153058 538 A


https://doi.org/10.12677/ije.2026.153058

Table 7. Parameter estimation results of the spatial lag model

# 7. FEGRERASHMEITER

2 PH 2 PH
CONSTANT —0.0418222 0.56892 KYL —0.253995 0.05439
GDP 0.299834 0.00534 KJ —0.157179 0.30241
POP 0.478694 0.01019 TREE 0.176989 0.08029
THI 0.0456401 0.59980 TEM —0.154737 0.15438
ELE —0.139384 0.04257 P 0.849021 0.00000

S IKOF R IE A S0 R 2 H X k4 R B (ELE) Rl HE [X /A % 4F i %035 B (K Y L) R BUEE 0.05 1 5
EVEACE MBI R X AR 55 (TREE) REE 0.1 I ERF MK Pl ks, #h XS0
(TEM)[1) REULE 0.15 525 K F@E AR s 58 =k 5 GDP LLBil(THI)FIHE X & R AU (KT) &% P
HEKR, WARE.

NS5 10 X AR 7= BB (GDP) 5 25 A5 B R A IEAH OG5, AR 2 i JLAE SCHR I 3R, PR3 2 IR B %2
REMIARKR, XUHIEJLER, TR AEEH RN SEE, M550 2 8158 R M MK RN
EA K.

HuIX i N CTE(POP) S 25 < i i IEAH DG S8 35 o [RUNRIBERIRESD, AbEE R 0B RAEAS W 37, R
AN UGN, B = AR A 36 B RETE AR PR B3 (1% 10 T 45 21 2 3 1 A 3

FpAlkh GDP EGBI(THD S 25 Ui AR EUE AN 3, AT R DA & 1 X 28 S0 i 28 7 AR 5 iR
K, FHLIX ) AR VIR 23 S35 Y i B BRAC R RE SIAFAE 25 5, RN - A HhIBUR S R B IR AN
AR CA B Rt 88 = = ML HE s 2 S5 R A BT VEAFIE R

H X 42 A B (ELE) 25 Ui B4R B0 i A e B 3 . AL R B HE T . R A, Rk
P SRR A0 T A DR, Hofth Y a2, kOl — B R E s B A B 5 3, JoHAEIR T,
KIVRERIEFE T, R e ELEHE AR R B A, IR ST Y Bl B A 8, T E 5 ek
A, f R, HOREIE SRR, IS 0 SR AR R 2

i IX 20 P8 4R P 7 08 B (K Y L)X 6 48 d o2 AR & i R DG 35 . ol J LAk pRas A7 b R e 14y
HRAR, A BIE AR RN, B RTIRE A BE 0 B E T AR, B E kL,
BRIRE R EEA S HAMA—E WA, SRIERIGS, RS E,

Hiu X & R AR 2 SR BN R 3 . B et s R IR A e 2 57, SR JE R & RIA—
SE A HTE T BRIRHE b, Xt 5 SORH AR B 0] & Hh S SR B B3 .

H[X AR R T8 5 56 (TREE)SN 25 AU B (ORI IEAH DG . AR MRS RAR AV AL A%, &Fh 5 FE MR AT DO T
H & IR RIS, NI S P BRI IR, $Em s <R .

b DX AP 2 SR (TEM) S 28400 5 10 SR DG R M 2 i 2 35 1 . S X R R sy, EE 2R, S HLX 1)
HVA B & B Bt KRN, SRR AR, A RERESE, BRESSHER.
4. &g

XF 2025 FHE 31 ANEYATBUIX (A E IR G H X))/ TG Gl 004 T FE s, RIFBIAL Topsis
A S TG PR AR OB DL R S SR EAR A I L, R A3 IR B ARG, THEZE R, &S,
BT R s SR E N \NRER, BT

() RTEESSREN ST, eI EFERKRZERN, AR E R, —A A, A
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Q) RES A RERE 0 BE A B 2R, 85 IE N X SR E KT — KRR
i, MACTT B TR T AR AN AR E K — UK, N VRV X 2 SR & A T S5k .

(3) FRIE 4 32 TR A7 A 2 (AR RS I o L 25 TR0t RS0 i, b T DX S B 67 38 5 o R K
WPIVE R, FRoE 25 A0 G ™ 5 1 X (175 Gt SR 2 B 2 SR sl B 1t X, 3 I 4o i 6 fE i b [X
TR AT G e NBIHN X A 72 S B (GDP) A X AR AR 75 28 2 (R g A I s U B K F R 3 HX A
SR MR, HX AR E R &AM X AP SRR R AR ERE M R E R R, RO . 8
Z Ak GDP I EG IR 23 ST I 06 RE AR AT B RFGIE I

SE
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