Geographical Science Research MFRL 2B 5, 2025, 14(5), 983-994 Hans X
Published Online October 2025 in Hans. https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2025.145095

BT % RE IR AR B3R BYERK £ 7S H
RURBSETHEPM s Z BRIELFR

—RUHKII &5 RiFteX a6l

SRR I N

LRFITE R AP, m B
2P AR GRIR A B B D BOR B E M TR T L, i B

ks HiH: 20254F7H29H; A HM: 20254F10H9H; &4 H#: 20254F10H20H

H E

R, FEEWITLHERRMR, KITLTH T X E RS ™ ERPMsis R M. PMsfEAEER
FRERY, D ARBRERT BRI BFL, #TAESHBRIE R PM IR ERIR M, IFEREK
KIS Repiva Rng, BEAEENILE . AFFFRDKITEFHE T X O R X R, SEEE S REH
BEINBUE A (MGWR)ERRY, 202 1A RIFF AT Z AR RS PMsIRE L HHIK R . B X BRI
T~ WAL, ZEA LR, HRL35.0375F L AR, BFBZNFTRSBRIHMEMRRIRIF. HA
A B BEAR N IS B R (GIS)BAR, RALZHX AR ZFETTHIPM2.sWR 2 [0 730 KA SR R
. BEEMGWRER, HiTASTRIE RN PM2sI5 3L REMFTHER M. SIASERER, LS
R R EPM IR FIFFFE B MR, HXMHXMEEARZTRANABNER . FRNKE,
A A T AR R BESR 5 S 2% BEXT PM2 s B2 BT MR P B s B2, AR A 22 [A] OB LR PE X P M2 5
WEREWEARE: £F, ESABNREENERENPMRERHIRAERBOIHE. o, HIR
B RIVE ST 2 BN IE YRR PM. 515 3405 T B EEAE A . AT UL T X ASRUR R S
PMzsIS R RHVEMR, Bm T AREWASRIRFEN PM iR KRR RRmYLH . STARgRAKIs
Tri T W X KRR RIS SR AR T BRI, A THIEEA MRS E R, REE
ARE, REEARER.

K
KILEHFH T, 8RS, RUKR, MGWR

CHEHAIEE

XEGIF: 9KEE, 2, Wi AT 2 IR AR TR R AR 2 P RS OOAS SR S ME PMLs Z TRIREC R[],
Ho I RLEH 5%, 2025, 14(5): 983-994. DOI: 10.12677/gser.2025.145095


https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2025.145095
https://doi.org/10.12677/gser.2025.145095
https://www.hanspub.org/

K HE 5

A Study to Explore the Association between
Ecological Land Landscape Pattern and
Seasonal PM: s Based on Multi-Scale
Geographically Weighted Regression
Models

—Taking the Lower Reaches of the Yangtze River Economic Belt as an
Example

Rui Zhang!2, Ting Li12*, Peipei Miao®*

Faculty of Geography, Yunnan Normal University, Kunming Yunnan
2GIS Technology Research Canter of Resource and Environmental Western China of Ministry of Education,
Kunming Yunnan

Received: July 29, 2025; accepted: October 9, 2025; published: October 20, 2025

Abstract

In recent years, with the acceleration of urbanization, the lower reaches of the Yangtze River Eco-
nomic Belt are facing serious pollution problems from PMz.s. As a major air pollutant, PM:s poses a
great threat to public health. Therefore, it is of great practical significance to explore the influence
of ecological land landscape pattern on PM:s concentration and to find effective pollution preven-
tion strategies. Taking the lower reaches of the Yangtze River Economic Belt as the study area, this
study aims to analyses the relationship between ecological spatial patterns and PMz.s concentra-
tions in different seasons in 2021 through a multi-scale geographically weighted regression (MGWR)
model. The study area covers Jiangsu, Zhejiang, Anhui and Shanghai, with an area of about 350,300
km?, with significant seasonal climatic characteristics and complex landscape patterns. Remote
sensing data and geographic information system (GIS) technology were used to characterize the
spatial distribution of PMz.s concentration and the ecological landscape pattern in different seasons
in the region. Through the MGWR model, the multi-scale and seasonal effects of ecological landscape
pattern on PMz s pollution were explored. The results show that there is a significant correlation
between ecological land landscape pattern and PMz.s concentration, and this correlation shows sig-
nificant differences in different seasons. In spring and autumn, the area of ecological landscapes
and the complexity of patch boundaries had a stronger effect on the reduction of PM:5 concentra-
tions; in summer, the degree of spatial fragmentation of ecological landscapes had a more signifi-
cant effect on PMzs concentrations; and in winter, the degree of aggregation and connectivity of eco-
logical landscapes had a more significant effect on the reduction of PMz 5 concentrations. In addition,
the study found that the diversity and connectivity of ecological landscapes play an important role
in reducing PM:s pollution. This study deepens the understanding of the relationship between eco-
logical landscape patterns and PM: s pollution, and reveals the different mechanisms by which eco-
logical landscape features affect PMz.s concentrations in different seasons. The results of the study
provide a scientific basis for urban planning and environmental management in the lower reaches
of the Yangtze River Economic Belt, and help to develop more effective ecological land management
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strategies to improve air quality and protect public health.
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Figure 1. On the left is the location of the lower reaches of the Yangtze River Economic Belt in China (A) and the adminis-
trative divisions of the Yangtze River Economic Belt (B). On the right is the spatial distribution of the lower reaches of the
Yangtze River Economic Belt (C), and the red dots indicate provincial administrative centres
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Table 1. Source of data
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Figure 2. Seasonal distribution of PMzs in the lower part of the Yangtze River Economic Belt
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Figure 3. Relationship between PM2s and ecological land landscape patterns and road indexes
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Table 2. Selection of regression variables for the correlation analysis between spatial landscape pattern of ecological land and

PM25 concentration
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Figure 4. Correlation test between spatial landscape pattern of ecological land and PM2s concentration
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Figure 5. Index distribution of the overall landscape level pattern in the lower Yangtze River in all seasons in 2021
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Figure 6. 2021 regression coefficient distribution of GWR and MGWR in the lower reaches of the Yangtze River
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