Climate Change Research Letters S{EZE{LHT TR, 2025, 14(5), 1058-1072 Hans Xt
Published Online September 2025 in Hans. https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2025.145106

RWEESREIR S TN

—HEFVMD-CNN-LSTMRE & 1EHY

i

EUrle, #kE, KEH, T4
A E BRI S TR, R R

ks H . 20254F8 H12H; FAHEM: 20254F9H10H; kA HM: 20254F9418H

H E

AP S TIARER REERES, Z[RE DRI AT RFER RAE RA i i 5
foin. AFARELZBETSRE, FIARINA EZERAE “U” B, ZR EEMTERYEHRE
ZRK . FR @ idPearsonti XTI 1, B H EEF LY SAQURER F AR . )5 HEVMD-CNN-
LSTMIRSHEATMZE SR E, £RERHTERRERME R KA T [R5 B R A# 2 E R
FERUFERE. AN EIMXBESREEERE TR ERESE.

KA
ZHAE TS EE, VMD-CNN-LSTMAER!, FECHEHT, AQIFEHK

An Analysis of the Current Situation and a
Predictive Study on Air Quality in

Anhui Province

—Based on VMD-CNN-LSTM Hybrid Model

Xinyi Wang, Xinyu Xie, Luomeng Zhang, Shijie Wang

School of Information Science and Engineering, Qingdao Huanghai University, Qingdao Shandong

Received: Aug. 12", 2025; accepted: Sep. 10%, 2025; published: Sep. 18", 2025

Abstract

In the process of rapid global urbanization and industrialization, air quality has become a key indi-
cator for measuring urban sustainable development and residents’ quality of life. This study focuses
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on the air quality in Anhui Province and finds that the quarterly variation shows a “U” shape in
terms of time, while there are significant differences in the average concentrations of pollutants
among various prefecture-level cities in terms of space. Meanwhile, through Pearson correlation
analysis, it is found that the main air pollutants are closely related to the AQI index. Finally, a VMD-
CNN-LSTM hybrid model is constructed to predict air quality. The results show that there are errors
in the prediction due to complex influencing factors of air quality and uncertain factors caused by
the large time span of prediction. This study provides data support and decision-making references
for air quality management and control in Anhui and other regions.
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Figure 1. Administrative distribution map in Anhui province
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Table 1. Air quality data indicators in Anhui province
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Table 2. Air quality index category and corresponding color code table
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Figure 2. Changes in the AQI Index of Hefei from 2018 to 2024
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Figure 3. Average concentration area map of pollutants in various cities
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Figure 4. Concentration change of air pollutants in various cities of Anhui province from 2018 to 2025
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Figure 5. Air quality index stacked bar chart
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Figure 6. Main pollutant correlation heatmap
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Figure 7. APSO-VMD algorithm flowchart
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Figure 9. Time-frequency domain waveform of /MF components after PSO-VMD decomposition
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Figure 10. Original data time series chart

10. RIGEIERF

JFRET, —HHEUREZ AR NAHTREE 2RI, B DL 5 40 o X 2 5 4578
s 3 —J5 1, T S G N, AEE R R Z, A IR IR 1A, AFE IMF

DOI: 10.12677/ccrl.2025.145106 1068 SARARAATF TR


https://doi.org/10.12677/ccrl.2025.145106

Eiria &%

20

R R AR A B, BRI R AR BRI (2 SIS RS e, 3 SN AR AR 22

5 VMD-CNN-LSTM R 3-8 I s A 7000 5 F 31 LAy BT A il 46 R, = s v P 22 18
BRI, NER R R R

13RI T VMD-CNN-LSTM AR 1IN G 5o 54 A s h 2 . IS 0000 o 241 Hin s
2 S 1A Ja TN 30 KRG EFE B A 2k o 21 C TN pth £ 5555 €0 52 B ih 2 22 Bt I B shi@ i, IR
REMSE AR UL, (ELt A 2, AR IR s S A U 30 X b 26 A 5 AT 2 22 53 K IR VMD-
CNN-LSTM 157 B 45 & Z R RS BEA I B, P U B R R e, AL e B . H
DU )5 BEM 22 30 K, ANRE RIS 22, LAY NIXTBE A R, 3 STt iR 220 K. TN E5 R A% 3 o«

FHERRERRCR S TUNE B REREUR st E

—— BRZRRERIKEL
— TNE A REESEANEL
— BERFR0R

,) ') }"’) .|
“ hhy \') ) M )w y

T T T T T
0 100 200 300 400 500
AifiE)

Figure 11. Daily actual quality index fluctuation vs. Predicted daily quality index fluctuation comparison chart
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Figure 12. Predicted post-subsequence volatility curve
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Figure 13. Comparison chart of air quality index fluctuations in Hefei city
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Table 3. Prediction results table in Hefei city
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29 63.79
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