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Abstract

Air quality is closely related to people’s production, life and human health. In the period of rapid
development of social economy and urbanization, air quality is more susceptible to impact.
Therefore, studying the spatio-temporal changes of air quality and its influencing factors has im-
portant social and theoretical value. Based on the air quality index and main pollutant data of
Guizhou Province from 2015 to 2019, the temporal changes of air quality were analyzed, and the
spatial differentiation and driving factors were explored by combining spatial interpolation, geo-
graphic detector and grey correlation model. The results showed that: 1) The air quality in Guiz-
hou Province was generally good from 2015 to 2019, and developed in a good direction as a whole.
The monthly variation characteristics of air quality are basically consistent with the dry and wet
seasons. Except for the concentration of main pollutant O3, it basically shows a downward trend. 2)
The AQI value of Guizhou Province showed obvious spatial pattern changes from 2015 to 2019.
From 2015 to 2017, it showed a spatial pattern of high value in northwest and low value in south-
east, and from 2018 to 2019, it showed a spatial pattern of high value in northeast and low value in
southwest. 3) Both geographical detector and grey correlation model showed that meteorological
factors were the main influencing factor of air quality in Guizhou Province from 2015 to 2019,
while social economy was the secondary influencing factor. Moreover, the synergistic effect be-
tween meteorological factors was more significant. 4) Air quality in Guizhou Province from 2015
to 2019 was affected by meteorological factors and social and economic factors. We speculated
that air pollution events mostly occurred under special weather conditions and favorable weather
conditions for the formation of pollutants. The results will provide a scientific basis for air quality
control and improvement in Guizhou Province.

Keywords

AQI, Geographic Detector, Grey Relational Model, Air Quality in Guizhou Province,
Space Differentiation

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

ITLEAESR, Bl AL ST R R AR KT R R 1 R, AR S IR EE R IE 52 35 AN AR FE
b, JEHR AR )2 AL [2], BRI A SIS G nT Gl R RFIRGE 3] (O L (4] iR
[S]EAH IR, = R N B o [ 70 25 S35 G O KE MR TT, Qw235 Gexd N 6] [7]-
RV YIARIRB] [9]. AR5 Yt A ASEAFAE[10] [11] SEMR A SIS RS HLAI[12] [13]4% . 4%
SBTEARHE(AIr Quality Index, AQI)E Jy i & 7 BV L I H 248 bR —, H 2013 FELURIE DA fE %
X 3 i S e AR OG0 W U 7 [14] . H AR 2 S5 & B 7t 32 BEAE A U B X [15] [16] KIT =4
PN[L7] [18]% BRIL=AIN[19] [20)5F & PFEON R I X DL A SO FF I vEdE[21] [22)% X . R0
UK R 2 1 2 ) RS0 3% [ 23] A S PE 23 M1 [24] 2K B 5Bk 43 M [25] & Tobit A7 [ 26145 714 . Lk,
AR P B 2 S B AR AT FE[27], AEAH SR 5 3 A R B 2S00 gk 2 B R A 6 R X S M PR RRAE , 5

Tk

B

DOI: 10.12677/aep.2022.121012 91 SR AT T


https://doi.org/10.12677/aep.2022.121012
http://creativecommons.org/licenses/by/4.0/

HEZ

ST A RS eI B ) X IREE AR 28], WF 7T 4 SR AR AR W X A B B W LR 2 1 [29].
PP IRE PR IX SN, SRR KL, (HRIT SR I T — Sl A (2 S5 Y
[30] [31]. Semi it 7t 22 SR 7E 53 FH AN T (M B ST I b b, ndF s [32] 5 M s AR B AR
M FERRTC T SR SRR SR RAH KR, 70 EAR[33155 R F I3 20 b7 S (3 fEL AR 78 1 5 BH T3
X KA 5 Y I 23 AR AR, T P BR [ 347 250 FH 22 02 M BT U= %o 5 178 o b X 2 AR b AT T TR AT 92
ISR AT MOS8 S SR B IWF A, W R [35]55 00 1 5104 2015~2019 445 B L KA TG 4L
VIS 23 S3 ATHRFAE, T EE[36]55 51X B 4 ML AL 5 Y kAT TR, JAVL[37]55 605 52048 2 S Hp k4
TG YEAEHEAT T 00T, BRI TR E IR 2 SRR S XM 5, B SN A s T R s AR AR
TR RE S T AR e b, H O B0 X R R 3 AT o0 b7, B3 0 % e - R Z R B RIE
DR G AR SCEE A N RO FE B At b6 5 48 28 S0 e 2SR IE i — 20 53, LR Bk 7 S =

SURRFMRR, R 7 IR

ASCHETF 2015~2019 F5eMAE 9 AN TH A 2SS & M AH %5 B (PMys+ PMig. SO,4 NO,. O3 CO)
ZH MR, R 2 AR R AN BE R I 28 D5 7 23 Wi B IR B SR B e it 5o M 48 AQI PRI 258 43 A1k
HE R IR DR BEATHE 7T, LA SN 48 K005 BBl v DA S 8 7 v JER 3 T 1 A S R AR B it — e Bl 2

A
2. BIEEH=E
2.1. WARXERR

BTN (24°37'~29°13'N . 103°36'~109°35E) fi7 T~ [H U p I [X , #3478 = AR 11, P340k 2975 1100 m,
JEAGER = JE L b X (1] 1) AR EEAS 8 TR 22 R, 38 7K & 682~1134 mm, “E1iR 14~16C,
WAEMSTEELE 70%LL 1[38]. Sr/4 2020 E K@ N %)k 3856 Ji N, Gross Domestic Product (GDP)
279 17826.6 (.70, ITELAFESREEA I AT AR INER . ARSI RN FER ) SR AF ARG R T 50N

TP X BT AR A S e

104|I°E 10§°E 106I°E

10‘{°E

102}°E

109I°E

29°N-

27°N

268 R
AT CK)

2890
l 1491

91

25°N1

© ST HLN T

95

190 Km

IS S

T T T
104°E 105°E 106°E

Figure 1. Overview of the study area
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Figure 2. Year-by-year changes in AQI in Guizhou Province
from 2015 to 2019
B 2. 2015~2019 F 5 & AQI EBETLHHE

Table 1. AQI classification of Guizhou Province from 2015 to 2019
< 1. 2015~2019 F£HEIMNE AQI Rk

6 ¥ FANE AQI B HILHI RECRINCR)

A R %
i R 1544(>100)
2015 4 1569 1575 138 95.80%
2016 4E 1470 1694 123 96.26%
2017 4 1684 1447 154 95.31%
2018 4 2038 1211 26 99.21%
2019 4 2134 1088 63 98.08%
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Figure 3. Monthly variation characteristics of Guizhou AQI from
2015 to 2019
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3.1.2. FESRYIRTETIFE
RNT AW TN BV LW P AR, WM B E B S Yt i T g i (G5 2), 45REW
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Table 2. Changes in the annual average concentrations of major air pollutants from 2015 to 2019
% 2.2015~2019 TR FESRIFFIIREEN

VS p (PMzg)/ p (PMy)/ p (SO p (COY/ p (NO)/ p (0g)
(ng'm™) (ngm?™) (ng'm™) (ng'm™) (ngm?™) (ng'm™)
2015 4 31.63 53.71 21.00 0.77 21.76 71.06
2016 4 31.87 54.60 17.01 0.78 22.76 71.74
2017 4 29.23 51.47 14.47 0.85 21.77 70.18
2018 4 23.29 41.34 11.90 0.70 18.53 70.92
2019 4 23.99 37.96 10.50 0.61 18.19 73.80

DM 2015~2019 4 3 Fy5 Rk FE IR H AR RAE R B (1] 4), 5348 £ 25 R AE A B8 AU RFAE
BE, Bk Oz Ab AT Yk BB 2 v AR, B 1~7 A 2RI R R, 7-12 H 28 ETHE
#, 5 AQI I A R EA R IF IO N R o 1T O3 IRFEHEIR R “M” BIARE, B 1~4 H 2HLH L
#, 5~7 HE2IH TS, 79 H 2IH BT, 9~12 A 2IH TREEH.

3.2. RMAEESRETIE DA

T BT BN A A AU R A (] 4 AR, 6 2015~2019 AE LM 9 HUMI T 1 AQI AR IME EAT A ]
AR BT (151 5). 45 RRH, LM AQIE 2015~2017 =B AR B PH AL vy, 28 P IR A0 25 8] % J5)  2018~2019
R I RIS, KA KA.
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Figure 4. Monthly changes in the concentration of main air pollutants in the main urban areas of Guizhou Province from

2015 to 2019
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Figure 5. 2015~2019 year distribution of AQI in the main urban areas of Guizhou Province
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Figure 6. The proportion of precipitation in the rainy season
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EaPr(& 7), SREW, SNETIESR AQI HERMWE, WRIEWEESFERLTEE. =H L
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SULHBR ARG X A1, F Atk X IR (1 2 (A4 =) o
3.3. AMESRERIERSH
3.3.1. B&EFIFRM

IR FCR M SN 2 SRR A M IR R R, SR04 2015~2019 4E[KI2M K 7k 47 7 HUFE 4R
I 0 RS IR F- PRI (% 3), 25 SRR 8 AN AT BK3) /3 /T 0.04~0.64 2 [A], 520 A 135 7 14
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7.2015~2109 FRME XWX AQI =T

20184F

Table 3. Change characteristics of impact factor driving force (q value) in Guizhou Province from 2015 to 2019
= 3. FMNE 2015~2019 FFNAE FIEN F1(q {B) THHHE

X ZR AL ST i

qfE R 7K il HIR & HORE #RAH A GDP P WA
2015 0.56 0.13 0.54 0.13 0.28 0.36 0.30 0.13
2016 0.25 0.50 0.59 0.54 0.62 0.05 0.06 0.54
2017 0.64 0.46 0.31 0.47 0.22 0.11 0.60 0.58
2018 0.42 0.23 0.27 0.32 0.32 0.13 0.52 0.29
2019 0.26 0.21 0.29 0.26 0.15 0.04 0.07 0.17
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Wi, Y BACZ AT FIRE) 7y, % 2015~2019 F 5 /H A BN Kk

AT T M BEERIN R R 5 LRI 73 (] 8), 45 R 2% [R5 P [ 41 6T AQI FE i B3 41T 0.13~0.91
18], %R P TR P FR SR 3 A 3 A R B v T B R 7, ELUR IR A 2 T ) [ 1 P B KT
Mo G5 PII Z RI A BRI o
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Figure 8. Interaction characteristics of impact factors in Guizhou Province from 2015 to 2019
8. 2015~2019 5N A FMWE FRZ EZWEHE
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Figure 9. The correlation between various factors in Guizhou Prov-
ince and the annual average value of AQI from 2015 to 2019
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