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Abstract

This paper analyzes the PM:s data of chengdu in the nearly 10 years from 2013 to 2022. The
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temporal variation characteristics of PMz.s concentration are analyzed by using Microsoft Excel soft-
ware, and the spatial variation characteristics of PMz.s concentration are analyzed by using ArcGIS
software. The relationship between urbanization and PM:.s concentration are analyzed by principal
component analysis and coupling coordination relationship using SPSS software. The results indi-
cate that the monthly variation of PMz.s shows a similar pattern every year, with a downward trend
from January to August and an upward trend from September to December, displaying a pattern of
first decreasing and then increasing. PMz.s concentrations are highest in winter and lowest in sum-
mer, while levels in spring and autumn are relatively comparable, resulting in a general seasonal
pattern of winter > spring > autumn > summer. The annual variation characteristics showed a over-
all downward trend, progressively descending from 86.17 pg/m3 in 2013 to 31.21 pg/m3 in 2022.
The spatial variation characteristics indicate that the concentration of PM: s is relatively high in the
central area and gradually decreases when diffusing to the periphery, while the concentration in-
creases gradually from the northwest to the southeast.
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Figure 1. Distribution of PM2.5 monitoring stations in the study area
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Table 1. Classification standard of correlation coefficient
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0.5<<0.8 LR EPS
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Table 2. Coupling coordination degree classification

= 2. BAMREFLEXS

PSR A E AT AR
1 0.0~0.1 G- F S
2 0.1~02 R
3 0.2~0.3 LS
4 0.3~0.4 BRI
5 0.4~0.5 YAl 2 1
6 0.5~0.6 UG RyIN
7 0.6~0.7 WA
8 0.7~0.8 s
9 0.8~0.9 RIF A
10 0.9~1.0 Rl
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Figure 2. Monthly variation curve of PMzs, 2013~2022
B 2.2013~2022 £ PM»s A ELERZRE

Table 3. Table of monthly average mass concentration

3. ARYRERER B{iI(ug/m?)
JER/:s

E 2013 4E 20144 20154 20164 2017 & 2018 4F 2019 £ 2020 4 2021 ££ 2022 4F
1 157 107 112 78 128.29 76.87 69.87 68 73.71 66.65
2 112 103 88 74 76.07 72.43 51.32 64 60.29 42.89
3 95 98 75 69 46.06 60.03 42.19 47 48.84 48.03
4 83 89 63 61 32.10 47.45 38.37 39 28.20 32
5 72 86 54 60 42.38 41.06 33.03 36 37.16 30
6 68 79 48 63 41.13 28.90 26.83 34 31.53 28
7 63 73 43 67 26.23 25.58 2141 33 21.42 25
8 61 71 41 68 19.81 35.04 27.07 32 17.65 22
9 65 76 46 69 28.13 24.52 29 31 18.83 20
10 74 83 53 70 34.37 39.65 30.65 30 23.52 18
11 86 93 65 73 62.17 52 48.73 34 30 20
12 98 98 72 80 91.84 61.04 77.42 39 64.39 22
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Figure 3. Line chart of seasonal variation of PM2s, 2013~2022
[ 3.2013~2022 £ PMas FELITLE

Table 4. Table of seasonal average mass concentration

F 4. FPHRERER B (pg/m?)
Fr
g 2013 4 2014 4 2015 4F 2016 4F 2017 4F 2018 4 20194 2020 4 2021 4F 2022 4F
=
= 83.33 91 64 6333 40.18 4951 3786  40.67 3807  36.68
HF 64 74.33 44 66 29.06  29.84  25.10 33 23.53 25
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Figure 4. Line chart of annual changes of PM2s, 2013~2022
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Table 5. Annual average mass concentration table

*® 5 ERHYRERER B (ug/m?)
A P R IR

2013 4 86.17
2014 4 88

2015 4 63.33
2016 4 69.33
2017 4 5238
2018 4 47.05
2019 4 41.32
2020 4 40.58
2021 4 37.96
2022 4 3121

MRS R 17 PMas IREE, AR B R ILT s,

M 2013 4E 1) 86.17 pg/m? iZ5 R F&F] 2022

SRR 31.21 pg/m?, BB RO T E I (R OK A5 e TAEES 7R, AR A R, B
SRECHR LR ka3, (ERL AR rp AR /MBS . 40 2014 EIRFERE 2013 SEG AT ETE, 2016 SRR L 2015
A —E R, AR R R R R R B U LR, AN sl S ORI R RS .
WAMEL T y =—6.3517x + 90.667 T LAH H, PMasIKERHERKZILL 6.35 pg/m® I E T FE, N
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Figure 5. Spatial distribution map of PM2 5 change, 2013~2022
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AR T PMas 25 (BB Z BN F R R 0 sg e, BAESTT RE 22E. AN A TR S . AT PMas
5 Y™ B ) R DRI RO X K TRy IR AR AE TR A _ETF DU IR AR BRI %
JRA, DX PR EZE 8 A0 45 ORI T X PMo s W FE S35 3 n o ARG T 11X, 398 DXORI R s X
(1) PMa.s MR FERUIR, (RS2 ZR 5 AR & Bl DA SR T 475K 51 R i N B R Tl 8%, Jm il st X 4
LR BETS Gt o Ji5 1 PMa.s 15 e dplcie 1) 3 22 5 DR 2 AR i AEIBOR St 17— R AR5 ReBiia 73], XL
TE AL FE Y R AR . PRl YRS IR TETE PR A PUERIRHE R E N KATB[11]. 2017 LA
K, IR TG FE P2 R Ak 1200 5K, Tk PMy s HEBE IR D 29 40% 2022 AR AT ReIRTH 2% ELE A 42%,
e~ RARS L BREVR B ACIE R, WD IRIEHE . 2015~2022 SEFIRZ IH M 8 J34M, BreeIR = 20
JiiH, F2BNURE PMas HECE A2 30%. PEALL IXFE IS AR 100 5/, MR 352 M 2013 4R 11 55%F+ &
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Figure 6. Line chart of permanent resident population of Chengdu, 2013~2022
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Figure 7. Line chart of urbanization rate in Chengdu, 2013~2022
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Figure 8. Chengdu GDP line chart from 2013 to 2022
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Figure 9. Break line chart of the proportion of secondary industry in Chengdu, 2013~2022
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Figure 10. Break line chart of the proportion of tertiary industry in Chengdu, 2013~2022
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3.4. REBHEWHLS PM.s iREX RS

34.1. RS 5

7£ SPSS it AR, Bt PCA J720 B 2013~2022 FE % # 1T GDP. 25 72k L. 55 =7
Wity s 4 MIRTTE R, PR TS PMos IREERISC R ARYE KMO IR xR 0.76 >
0.5, ZEME PN 0.0007" (. 7L HHARE 1% 5% 10% 8 E KT, K EEHEEME, H4d
JFARBE, BARENAEGHEINE, FRA A

FRGT AT, RHEE RN o X R T ZEE,  DTRREE RN AN A T 22 T 2 E
e, RistkEE R 0 D ERD I TR Z Ao B0 20 M 32 B B A A R0 5 iR R A K 2 B
T A B 22 I TT DATE A s R R B (AR e . N 6 USSR KB, GDP ] LMK PMy. s ¥R (1) 3k
AAENL, EEJFERE GDP FIRHIEE N 3.868 JHim KT HAth 3 ANpesr, TTHRE AN 96.696%.

Table 6. Results of principal component analysis

6. EMDONER

NP SR TURRE /% ZAF DT/ %
GDP 3.868 96.696 96.696
HorElk A 0.103 2.569 99.265
H=rlk A 0.029 0.723 99.988
WA 0.012 100

Table 7. Results of loading different factors
= 7. TEEFHHEER

HF FR
GDP 0.988
FEorl b -0.986
F=rlk A 0.991
W 0.969
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95 3E, A

DRl A (0 K/ A R AR B 5 I 7 2 (R A DG, B kA A2 B 5 A 1 IR RIS AR . 2
J o AT B AE SR AN 7 ik, GDP B =7k B SRBAL AR AE R BT o B AR AOR, S R T PMa s
WREEA AT BRI IEA DGR R, 58 7L A H S PMy s TR B B2 IR 3 fRUR 5%

WEFERYI[12], AT PMy s iR FEAFAE IR FARZRMERIRE M, JFBAT B35 T TR AE. 2481 GDP
TSI, BT (TR 2 AT, 2D RXT PMa s WREE AR IR FIREM . DASE 7k 5 HOR T TR AR
S M RS PMLs IR BEE P AR AR [ 2, (R R T 2 e IR B A S

GDP M. 55 =7k FfR T 3L R 5 s, 330 PMos IR TS QU 2 i EZ R A2, fERFE
MR fRb Bl X =F SRR T — M LR RERE . mHEEOY R R R B, TR AN E
SBAEIR 5 R 75 e HESE B 1 45 K AR A SR B BOR BED R RN, XA GO R AR Lk
fE, TR 2L IR IR 2 (EKC) 4 i 22 Ml L THE B S8 23R L. GDP 3K 3 B4R Tolk A 7 5 RE IR
e, RXAEKBAE R AT KBOR, RO BRI AR R B T TEM Y AR E R, &
HEFE AT A AESE PMo s BTAYIHEBCE MG . 258 =7l o5 PR T i R e A v
T, SRR 2 RN ORISR S, AR IR S5l ) o0 o BRI R SOk 01, &2 0F
WA REWIE AR, WA RIGES) . @R TR K, SRANG LR mE . #IK. Yla
TR R VOCs. BANY, il et N — IR PMys, #E—NE STy SR TES S8
T, JEHEREEI, PMs {5 RHBCREE N

Sk PSR PM s iR 25 R B A0 SR IR AN R T 4 R AR W1 28 — Mk 5 bl B
HUPMa.s {5 G P Ik, 5 22 S DR A FCAT T 26 7 b A B A5 A4 T DA R st sl B SRR (R 15 o 8 77k 5 PM s
TSRRIRAAGR PSR R, TR 2 R Z(EKC) Y “f8] U B 434E, BIFE TMLALA)
WIMIR ], PMo s WIS GB35 — by sk mnobnsl s (GBS SEAN A fR P n 5, BEAE N A ) ) s BRI
TG RATA R L IR NI IR L S5 K T 2, PMo s IREETS QIT A6 R RE. [R50k URRIE UK
I, ATREEE P AEURONE . LI R (R R BRI, ATIAE — B FE TR AR B kK
RIS G RN o

3.4.2. BEHEE S

7£ SPSS St A B S HE N, I RS A B BT 2013~2022 G RER T IR T 4L BE 5 PMy.s 03 HE4T 2>
Br, BEFOIRATI S PMos IREERIRR G R R W13t 8 fiw, TGS PMas VR BE AR G 1A 200« Stk
PTb JRIZS R kS, M 2013 £ “TEEKLE 7 BB RTFEE 2021 E1 CRFHIET , PiE%%K
M2 Gtz 9 g, PRI AR T AE PMas 745 . NEURRE. SUfi K. Pk gt Bt g %52 R
SuiE A BAE AW G, BRI BT —80 hRKFRERT. (22022 FEHILEVE, RECEER
) IR FE 5 R R [R5 M AN R B S 0 22 S Ak

R BETE 2013~2018 4F M 0.13 F+Z 0.93, ULEHIRTL S PMos IR EE A1) SCHRFE POk BT, &5 it
ik sh NOEER . 5 =l by e ETHES IR . IR 5T R R LS SR AL S PM s IR R
FHIG. 2019~2022 - A P, HEAARAI AT 557K T(0.56~0.89), BEHII T 5 PMa s I SCHR SR EEIE
IREHE 2 RGN ) 38 KUK IR FRE % . e 5N 2013 4E11 0.17 BB 2 2022 4E11 0.83,
VLA TS PMos IRIEI R BT 228 DR . B0 T G, RE RN “FPHRE” ;s G TE,
B R R SRV R R

25 LFTIR, 2013~2022 ERGES TIN5 PMos 2 RGP ¢ R 2 BB RAESS, ariik
PR HIBCR AT B RBCS1 5) SAEH, 5 R e Y sh B BRAN AL ik B . K TR ka4 B
S R T R S8 %5 2 U R R . HESh R GE b R 5 THI AR 1 AR R
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7 AE, (A

Table 8. Coupling coordination degree calculation results

* 8. MEMAEITEER

G M [NGEERA i aennNilEs NGRS a iR
2013 4 0.13 0.17 0.15 2 R N
2014 4 0.60 0.26 0.39 4 BERA
2015 4 0.89 0.26 0.48 5 Wil S
2016 £ 0.85 0.35 0.55 6 YUyl
2017 4 0.92 0.38 0.59 6 s i
2018 4F 0.93 0.44 0.64 7 CIE Uy
2019 4 0.89 0.65 0.76 8 % W
2020 4 0.88 0.76 0.82 9 R4 B i
2021 4 0.83 0.82 0.83 9 R P
2022 4 0.56 0.83 0.68 7 CIE N

4. &5

(1) AR HT R T PMos IRFE, AR A& B FERE TS 5, Hob 12~1 F 1075 Y fe i 5™
#H, 7~9 AR5 R E RN

(2) NZ=TT RBE AT AR T PMos WREE, 478 PMas JREIRIE i, H = PMos iR RAK, PMas
JREWRERWIEARRE AURAT > FF > F > B, bl Bifg, SRS HARR: KT PMys it &K
FEFEDUZE Ede SR A m AL, B U7 B, (HAb = iREsR, g aisvN, EREAER
ALK
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WRPE I 25 (AR SR R s BB, A0 IIX 2 AR 5. B PMas MR 25 (A1 AU X3 A1 2
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WX E ILXAK, TEE PG ) 5 R A R
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WL Z S AT PMas WP R W35 TEAHSG, BB S PMos WK FE 5 1835 A K.

(6) M AU ABE A R ERE, WAL PMos IREERIFR G MR 23 SR PudieF. 5B RvE” 1
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EHILEE o
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(1) B SEHCHERYIRES LT 20132022 OB LR NGIEAERRSSY I I0HCHR 54 R i
RS, WA
() B R ENT A AL, BRR VIR, (SR RS PMys BAH 3
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