Advances in Environmental Protection IFR{R AT, 2026, 16(5), 877-888 Hans X
Published Online May 2026 in Hans. https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2026.165087

et XPM. BT 22 3 R E R S RIEBE F
ViR

A #H, BB
WAL R R 222 B, Widb B

Wehs H . 20264F4H2H; FHEM: 20264550 KA HIH: 20264F526H

wm B

HEREBHHERE. RRELANERRRHKERT, PMasfEAZLODRSIFLRY), Ri5RBEER
RESHIEREKFEES . NPM2sR B CHAPHIHS BB IR B4 F 11X 2019~20234EPM s R B3R FE 3
15, FEZEEMR. YER/D kB . HBEGM RS B T PMsi B0 A RHME R S 2R3 F
FHE. SRRH: 1) 2019~2023FEF X PM FXIREBEZI “AFFE TR, FMBERE” , B
ETRERIRE, AIWREZIH B3E K A NE, BEREEZSETELI~2H, 6~8 A NEFEREMR
B, MERBIHARRT “XRT=EE. BERR” FRME. 2) 2019~2023F £ B X PM2 sIR BEAFERE
R B, R EEREEWEN “ItREIR” 2785, MEEIEEKEsMXERERBE
IE - RERXE, K- RERXBFES A TR HAEILES. 3) REMSENPMREEF
ERRFIER, BKERMHENEENPM.IKEREGHIHIEM, 2019~2023F RS R E FXPMsIKEF
YIRR S R XTEE (0.726) > F&/KE(0.552) > X% (0.443) > SiR(0.417). 20204ERTEKENES
WHEF, 20204FEGHNBERAESFIWSIE T, HPREMRE KR EAE X PM2s¥R B KI5 B8 .

K
PMzs, ZEFEEANR, WhFEE, BEHENE

Spatial and Temporal Distribution
Characteristics of PMz5 in Central
China and Analysis of Meteorological
Driving Factors

Meng Lin, Xiaochu Du”
School of Geography Science, Hubei University, Wuhan Hube

CHEHAIEE

SCEG| A AR, ARBER). SErhiX PM, s I A A RHIE S R GERBN R T AT D). FREERAF AT, 2026, 16(5): 877-888.
DOI: 10.12677/aep.2026.165087


https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2026.165087
https://doi.org/10.12677/aep.2026.165087
https://www.hanspub.org/

MR, FLBEA]

Received: April 2, 2026; accepted: May 5, 2026; published: May 26, 2026

Abstract

Against the backdrop of accelerated urbanization and increasingly prominent air pollution issues
in China, PM:, as a key air pollutant, its pollution prevention and control has become a critical
task in ecological and environmental governance. Based on the CHAP raster data of PMz.s concen-
tration, annual average PMz.s concentration data in Central China from 2019 to 2023 were ex-
tracted. Spatial autocorrelation, ordinary least squares regression, geographic detector, and
other methods were used to investigate the spatiotemporal distribution characteristics of PMzs
and its meteorological driving factors. The results show that: 1) From 2019 to 2023, the annual
average PMzs concentration in Central China generally presented a trend of “continuous decline
first, followed by a slight rebound” with an overall downward tendency. Monthly average concen-
tration showed significant periodic fluctuations, with peak concentrations mostly concentrated
in January and February, and the lowest concentrations from June to August. Seasonal concentra-
tions consistently maintained the characteristic of “highest in winter and lowest in summer”. 2)
Stable spatial autocorrelation of PM:.5 concentration existed in Central China from 2019 to 2023.
Local spatial differentiation featured a clear “high in the north and low in the south” pattern. High-
high (H-H) clusters were mainly distributed in most areas of northern Henan Province during the
five years, while low-low (L-L) clusters were primarily located in southern Hunan and western
Hubei. 3) Wind speed and air temperature exerted positive driving effects on PMz.5s concentration,
whereas precipitation and relative humidity had inhibitory effects. During 2019~2023, the aver-
age explanatory power of meteorological factors on PMzs concentration ranked as: relative hu-
midity (0.726) > precipitation (0.552) > wind speed (0.443) > air temperature (0.417). Precipita-
tion was the dominant driving factor before 2020, while relative humidity took the leading role
after 2020. Among interactive effects, the combination of air temperature and wind speed im-
posed the strongest impact on PMz.s concentration.
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#[11].

2.2. BUEFKIR
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Figure 1. Interannual variation of PMzs concentration in Central China from 2019 to 2023
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Figure 2. Monthly variation of PMzs concentration in Central China from 2019 to 2023
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Figure 3. Seasonal variation of PMzs concentration in Central China from 2019 to 2023
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Figure 4. Distribution map of PM2s concentration in Central China from 2019 to 2023
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Table 1. Global spatial autocorrelation Moran’s index of PM2s concentration in Central China
= 1. f£hitiX PMes iRE € /BT EBHEXRE =1

G 2019 2020 2021 2022 2023
K48 7 15 9.22 9.54 9.17 9.57 9.18
Kt P {4 0.00 0.00 0.00 0.00 0.00
Moran’s | 0.84 0.87 0.83 0.87 0.83

RS . 2020 F1 2022 4F | fH29 0.87, EWFFTHAN MR EIE, %R PMos i 1) 725 [B) 52 SR A2 FE Bt o
WA, Z B0 rAR b S | ERA 5, b 2021 F1 2023 45 | {54 0.83, A 5 4EAIRARAE, % 2020
FE/NIE R B 0.04. 2019 4E Z 13434 9.22, 2020 A1 2022 4F Z fE &, 437N 9.54 1 9.57, 2021 fEfF %
9.17, 2023 :[%% 9.18.

MAEKRE, M 2019 % 2023 4F, AREEEIEE 1 R 0.01, Z fHFFMK 0.04, A NKHE. Hitn]
A1, 2019 %= 2023 FEAEHHLIX PMo s 348 5 A7 75 Fe i 1) 25 (8] 5 AH S

2) Jai s 1) EAH G

Jai A% [R) A O 25 SR g Pl R 2 T 352 ] JR3 30 PMgs A YR BE AR DG PE DG R o WA X PM 5 4¢3
TR A I AT, A 5 FiR. ATCABR A H, 2019 £ 2023 A HIX PM s 5 1 JR 3 23 6]
FH IR S S I H Y 3 110 23 () 22 5 5 AR X R AIARRAE

2019 % 2023 4, EAFHLIX PMos i B 1) a0 2 () S0 H S I 1) “ AL ma (R 4r 4%, AR A AL
KRS 1 X AE FLAE (A I - SR AE, HEA — @ RReltk. % - (REE SR X3 3 B 4 A T e g
AL TE, (2 FLAEIRI7E 25 [A) il e 44— Seh X ¥) PMos SREFLE — H 2R L%, 2019 4% 2020
G, WIFEE KD TN PMos IR AR - (KRB X, 1T 2020~2021 fE3I R & Kb T MRINT . TR 3%
FEEIX, 2021 & 2022 RPN AR TS5 AR K - (RERER X, 2022 % 2023 4 1A A A B35 R
IX . MISKRE, 2021 £ 2023 45, WIFGH RHBHX VMK - REREX . %X IAE e X A 4 BF
B, PREL T BAF ARSI . AR o bl DX S AN 2 2 SRR

5. ETHERMFHSKEWE T 54

N TIRFAHEF X TR TN PMos I RIMRRE IR, A R BEERI 35 b 20 57 B IR 7R D 2 A 4
O XA AR R (RO IREE . MR P RT &) 0 PMos W BE R R RE R

5.1. BEFHMSH

FIF 537 B DRI -7 R0 45 1T DA 78 2 AN GRG0 R 1% PMos IR BRI SRR RS, 45 R L& 2.

M 2019~2023 SEfEFE I FEFIME R, R FAF PMas W FE FRIFRE 7 R /IR A ARG 8 FE(0.726) >
F%7K #(0.552) > JXi#(0.443) > i (0.417). 2019 4, FF/KEXT PM,s iR EEIsZMAE & K 2020~2023
HE, FHXHREENT PMos WRFERISE I A A B Ko 256 E—" RS M 5 SR v, Bk EAFEX IR AL B, Xt
PMz.5 I FE R FHBRSE . A5 I 708 BRI 48 B /K n] 34 550 KRR R IE PR AR [15], BRI I A
W T R R K, AR RIS G, T INR] PMos V5 4%, {H 2453 S b R I — i A, 5
G K K I PMos MR BE[16]

5.2. XERTFHFMIH

AEHAE IR 8% T ELRARTT 2 LM% PMos iR EEARAL I RIS, S5 5R A% 3. A5 SR ] LA
B AR T A AT PMos I AR AL L[] S # 2E L B — SR [ 1 4
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Figure 5. Local spatial autocorrelation map of PMzs concentration in Central China from 2019 to 2023
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Table 2. Explanatory power of meteorological factors on PM2s concentration
F 2. SRET PM2s IKERERE D

fRRE I
4
R A Rk & AR P
2019 0.419 0.459 0.720 0.712
2020 0.297 0.516 0.702 0.764
2021 0.544 0.330 0.231 0.721
2022 0.453 0.482 0.722 0.737
2023 0.501 0.296 0.386 0.694
TEIME 0.443 0.417 0.552 0.726
Table 3. Results of interaction effects between meteorological factors
%= 3. SREFREMEALR
R S Rk AEX I
Rid 0.443
AR 0.887 0.417
Rk 0.849 0.770 0.552
AET IR 0.845 0.860 0.804 0.726

AT HADAZ BAEF, ARG 22 AR P AR XHE (0.887) 5t U B X PMos ¥R B2 AR AL L [R] 52
M KT At s e R R P AL R S RIS IR . OO KU K 5(0.849) XI55 AH X I .(0.845) A& Uil
5 REXHE 5 (0.860), A8 HLAAERE J1¥497E 0.8 LA b F/KE SR BE/KE 5 HXNE A H q {5579 0.770
H10.804, [FIFEZIN L W S AR 38 R A4 R

6. FHt 54kt
6.1. iig

1) B2 AREAE Y DX 300 B

AR TR I FHIIX PMos (EIIRBEJL I /NI S i R B, = EAREL, AER “V7 B
Wah, 5EMAE. K=MA. BRI ECA TR . ARZATET, AT 2023 45 PMos K
SR BE RN, DX T A5 345 DX IR R 5 Tl HE A B KR s i 7E PMps W0 25 (1% S5 1, 4R
X 2L E %, ST 50 EAEh TS Y “ILERR KIS REEVIS, WIE T X805 S 5
PfaEtE. SK=M. BR=AML, P X RERAEE S, SHARBERMIEXA ., bk %=
A K

2) [SRIBHE TR

TERREFIKB T, AWFFAFHRGE, SURIEF RS, FEK. AR EE ], 54 E 2 X
W — 5. (HOA TR 2B AR RN X PMos i 3 SRR 7, TAR 7RI 2019 4%
KEET 2020 G HHXTRE £ T B B MR AR, AR X (1S S IR BN E F KN AR (0.726) > FEK
(0.552) > JXi#(0.443) > S H(0.417), HALTrymr “FK > K > WE” K= HKIE > BE > B
K” AR ZESR . JRETE T4 b b X b TS0 R W X, 80 B RN W 63, i s LR TR
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FEXU A 59X A A2 .7 18, AU A I 5 WGE A TR 70 85791 (0.887)» DX Tk 77 “ Bk 5 R ”
ET ORGSR ERNER, REZRPUOVERIBX A FFR SR BT RN, 5
AT PREEAL .

6.2. ZHig

BT PMos WRFEEHE, RIS B BAROCHI 77 i 7 2019~2023 4EAEHTHIIX PMys i B2 I 25 AR A0y
ik, I B> 3y (Bl A Al BRI 25 X R0 PM2s WK FE R R ORBN RT3 4T 200, EZESR T

1) 2019~2023 A HI X PMos 35 IR BEBEAA I “Jehpf N IE. JE/MIRSIR” MIRHE, PMas 3
W I 2 1 AT I SR ALE , WEAEIR E 2 P EAEY) 1~2 F, 6~8 H N R FREARE, BELCV”
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