Climate Change Research Letters S {&ZZ{LAFFT IR, 2025, 14(6), 1247-1254 Hans X
Published Online November 2025 in Hans. https://www.hanspub.org/journal/ccrl

https://doi.org/10.12677/ccrl.2025.146125

LLIZREPM, s FRE R IS & R ILEFE R 534
EE S

F W, TEE, AR
NHRETTARR, IR S
RETARRF, WHE B

Weks H . 2025410 H6H; FHEM: 20254F11H6H; KA HI: 2025411 13H

R

HET WHRE 13N H R R 2022481 4 ~20224£12 IR A STPMzs R BERELAE, EHS%
¥ M Are GIST MHRIER Y, RADHT T BT XIHPM. s R ERE I TEALSH RIHIGIRERER
TR BREVW: (1) 2022 IR EPM:sT5 RER FEL LR “M” RS, 4~9HPMasHER
FERARHARA GPM s REIRER R ZRSAA LF S X585, MilkimhXsRa™®, K
T X RO AANS; (2) PRBREZHIBHZR AL, BRGRNI LT X RS,

RMX B RIS RNI BRI &%, BRIEHX R BEET5EHEH B0l T AN X 0
RE#RE; mEERAMBX B AEERZRL . HILAR, LREKSPM:siEIR AR [F 2 H_Ey
FEVIEROMER, WTMXALREEEGRIR, SEREZHIBEIBRL. FALGRATAT—
15 Rt Be B A B4R GRS

XK ia
PMzs, WRE, Gitath, HRER, HEEL

Analysis of Spatio-Temporal Evolution
Characteristics and Pollution Severity
of PMz 5 in Shandong Province

Na Lit, Yuanyuan Ding?, Linjing Si2

IHeze Meteorological Bureau, Heze Shandong
Tai’an Meteorological Bureau, Tai’an Shandong

Received: October 6, 2025; accepted: November 6, 2025; published: November 13, 2025

SCES|F: AR, TUEME, AR IR PM2.5 T REIR B AR AE S PR B A BT ). SRR A ST TR, 2025,
14(6): 1247-1254. DOI: 10.12677/ccrl.2025.146125


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2025.146125
https://doi.org/10.12677/ccrl.2025.146125
https://www.hanspub.org/

U 25

Abstract

Based on the ground-level observation data of PMzs concentration in 13 prefecture-level cities in
Shandong Province from January 2022 to December 2022, this study used statistical analysis meth-
ods and Arc GIS spatial interpolation algorithms to systematically analyze the temporal and spatial
evolution trends of PMz.s concentration and pollution degree patterns in the study area. The results
show that: (1) The PMz;s pollution in Shandong Province in 2022 showed a “M”-shaped dynamic
trend in temporal evolution, with lower PMz.s concentrations from April to October and higher con-
centrations in the other months. In spatial distribution, the pollution in the coastal areas of the pen-
insula was relatively weak, and the pollution in Linyi in the south was the most serious. The pollu-
tion distribution in other areas was uneven; (2) The spatial distribution of the number of days with
different pollution levels was uneven. The number of days with light pollution was the highest in
Linyi and the lowest in Binzhou. The number of days with moderate pollution was the highest in
Linyi and the lowest in Weihai. The number of days with heavy pollution was the highest in Linyi
and Dezhou. The number of days with severe pollution was the highest in Yanzhou; therefore, it can
be seen that there are obvious distribution differences in PMz.5s concentration in time and space in
Shandong Province, and Linyi is the main pollution source in the province. The number of days with
each pollution level is relatively high. The research results can provide data support for the next
step of pollution control and treatment.
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Figure 1. Site selection in the study area
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Figure 2. Average PMa.s concentration variation curve of various stations in Shandong Province

in 2022
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Figure3. In 2022, the spatial distribution characteristics of pollution in Shandong Province appeared
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Table 1. Statistics of different pollution levels in Shandong Province in 2022
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Figure 4. Statistical comparison of the number of days with different pollution levels at 13 stations in Shandong Province
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Figure 5. Spatial distribution of days with different pollution levels in Shandong Province ((a) light pollution; (b) Moderate
pollution; (c¢) Heavy pollution; (d) Severe pollution)
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