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Abstract

In order to explore the spatial and temporal distribution characteristics of air pollutants in Shanghai
in recent years, this paper compares the daily AQI and environmental monitoring data of 03, SO-,
CO, NOz, PM35, PMy in 16 districts of Shanghai from 2019 to 2022, and does the correlation analy-
sis between these corresponding average wind speed and average temperature. This paper uses
ArcGIS interpolation to reveal spatial distribution characteristics, compares the time units of year,
season and month to show time variation rules and explores the relationship between air pollu-
tants and meteorological factors by correlation analysis which is carried out by SPSS. The results
indicate that the maximum concentrations of AQI and PM; s appear in Qingpu District. PM1¢, SO
and NO; mainly concentrate in Baoshan District, while the concentration of O3 is relatively high in
Chongming District, Fengxian District and Jinshan District. The air quality compliance rate of Shang-
hai is 88.23% and O3 is the most frequent primary pollutant there. The seasonal average concen-
trations of NO2, SOz, CO, PM2 5 and PM;o and the seasonal average values of AQI show the regularity
of heavy pollution in winter and light pollution in summer, however, the seasonal average concen-
trations of O3 are opposite to that of other pollutants. Then through correlation analysis, the pro-
portion of PM; s in atmospheric particulate matter is large, which is similar to the source of CO, the
correlation between the concentration of 6 pollutants, AQI and average wind speed is low, and SO-,
CO, NO3, PM; 5, PM; are negatively correlated with the average temperature, while O3 is positively
correlated with the average temperature.
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Figure 1. Distribution of environmental monitoring stations in Shanghai

B 1 bsmASEnNEs 7 E

22. BIRAE

2.2.1. BIEKIRERLE

2019~2022 4, FigETT 16 NXAEH AT O34 SO, CO. NO,. PMys. PMyg 355 W il % DL & AQI %5
R E Rl ASAE R Hr O3 WRE N K 8 /N IME, HARS ik Ny HISME . #E FighH
SERRIRAERGE, BRI T E R A GRS AR L RSP S .

7 2019~2022 4E[0], FrA AA FUEM RS 27 d LL b, S48 N K% 81 d UL L, 4R 2l
K¥r 328 d LA b, IR (RS ERME) (GB3095-2012), H. . FEHTFHEIER AT E. Ah
AZfe R 1 M 2 QUURRT W 12 A, AR A ="H, FERERON R H 6 LU

DOI: 10.12677/0jns.2024.121019 159 HREL


https://doi.org/10.12677/ojns.2024.121019

FibfR &

B i

o, FL 44 {E.92%: (Original Kriging) F A {8 H R i HLAZE WL A s 22 [6], AT ArcGIS 10.7 % 19 A il

U H) 6 TS G EEAN AQI H-F- P18 1t v B < 4 1B 70 M

2.2.2. XD
KH SPSS 26 X 6 WA i5 HeHEAT PPN Z IR AR O ME 20, RSN 28 H P 3838 5 AN 2 RGE ) [A]
R, IRIUIR AT XGHN K75 IR FERIFEM o HEAH SR IE R B RO R 8, A3l R -

e r—RUREMH R R 3G
n—HH A BT ) B e e 2

(X -X)(%-Y)

r =

=Xy -y

X Y—Z SBT3 .
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Table 1. Statistics table of AQI level days in Shanghai from 2019 to 2022

F< 1. 2019~2022 £ 3™ AQI RANKX# Gtk

M)

AQI A i Hh/% S
i — 2 "’ ;& Py 2% HK Y% A Tjﬁﬁi
2019 24.93 59.45 14.25 1.37 0 0 69.48 84.38%
2020 33.61 56.01 8.74 1.37 0.03 0 64.72 89.62%
2021 34.25 57.53 7.95 0.03 0 0 63.98 91.78%
2022 35.07 52.05 12.88 0 0 0 66.13 87.12%
3.2. =ETEL

LTI 4 4F 6 P RST5RA(0s5y SO0 COL NOpy PMas. PMyo)iREEIE AR 95.49 pg/m®. 5.63
pg/m*. 0.60 mg/m®. 33.82 pg/m°. 30.08 ug/m®. 42.52 pg/m*, AQI ¥J1E 66.08. b i i< i5 et 2 )
ARG BN 2 BTN, PMys R IE HI T8 [ AR 38, PMao W i P (i AL i) AR (R i 9. SO, CO %%
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X 152 5 [X 5 PMy 5 94 BE AR (2 A% T X7 25 9 X R Z 5% X 1L (X 00T 48 PMyo IR BEIA 3 1 47.21 pg/m®,
AT AME 1 10.87%, ZRWEIX FISEHAIX PMyo IR ERHMK . S 1LIX SO, Wk EEHIME N 6.91 ng/m®, m T4
BIME 22.74%, A (RS EARAE) (GB 3095-2012) 1 (i 4FF 15— 20 J FRAE (20 pg/m®); #5822 [X
T XA KR AR T AT M8 16% A 4 . JHAHIX CO WK m, A% T 0.63 mg/m®, 42HX CO
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Figure 2. Average mass concentration of six key atmospheric pollutants and AQI in Shanghai
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Figure 3. Annual average mass concentration changes of six
key atmospheric pollutants and AQI
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Figure 4. Seasonal average mass concentration changes of six key atmospheric pollutants and AQI in Shanghai
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Figure 5. Seasonal average mass concentration changes of six key atmospheric pollutants in urban area
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Figure 6. Monthly average mass concentration changes of six key atmospheric pollutants and AQI in Shanghai
6. L& 6 MASITERMF AQI ATHRERETILE

NO,. SO;v CO. PMys Al PMyo IR EEIILE 1 A AN 12 ik BIE(E, 3X 5 TG HAI A BRI R I
fEEmE e 7~8 A, fFain AR . AQI I H B KE R IERER 5 AR 12 A, HvMESE D
FEVIR MK Z .,

3.4. EXMSH

3.4.1. SR REXMYS

f72 2 A7 %1, SO,y CO+ NO2v PMyss PMyg A HL 2 [AIfFE — & M IEAH M, FoH PMys £ PMyg PMys
T CO IR IEA I (r> 0.7, P <0.01), IXUkEH K SBRA H PM,s 7 ELARK, I H PMys F1 CO KR
ML ER T S IR B AR 42 RS HEK[21] [22]. O35 NO,. CO FEEFAMRNE, 5 PMy FE1E
—E WA, 5 HA KI5 Gl ) LT3 A A

Table 2. Correlation coefficients of key atmospheric pollutants in Shanghai

F 2. LEH AQI IR ARIASISRMZ BHEX R

S co NO, 0, PM, 5 PMyq SO,
co 1 0.629" -0.103" 0.826™ 0.543" 0.551"
NO, 1 -0.203" 0.645" 0.606™ 0.652"
0, 1 0.039 0.112™ 0.025

PM,s 1 0.718" 0.606™
PMyo 1 0.655™
SO, 1

THE 0.01 ZI(R), ARRMERE.

34.2. FRYERER. REHEXMESH

H13% 3 FIAL H AQIE 5 H P2 X S I H GRS, W] RAAS R RVBOR IR A 335 G 9 L 97 1
MITFAR TSR MR . BT EIRGE S 5 AR5 R IR L 2B G, B2 R R B XA
FEAN TS 3K 2 R P I WOR ) AR A S 405 4 S e TR P PR RS s 1T S ROR D3 44 XS
B VIEEERER, R BT AR5 Y G A AR DG PE R, I 24 B 5 KA e SR K2 [3] [5] [7]
[18]. H ¥R S SOz COv NOyv PMas. PMyg RIS, X5 HT SO G RMIKE “ & mBAL”
FIERARTT & HPERIRS Os 2HLIEMSE, HNE 1SR A FT O K4t
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Table 3. Correlation coefficients of atmospheric pollutants and meteorological factors in Shanghai

3. LW 6 MASSRMSSKERZEMNBEXRR

[EEE AQI co NO, (o} SO, PM,s PMy,
S R -0.151™ -0.158™ -0.164" -0.069™ 0.029 -0.041 -0.016
SESA i 0.065" -0.415™ -0.430™ 0.530™ -0.376™ -0.384™ -0.313"
E: FRLE 0.01 BONCRUE), AR *7E 0.05 ZAI(RURE), MIHERE.
4. &g

(1) 2019~2022 4, T 6 WURT5 GBI E A AQI FME v L & 4di A 70 At T il XN Ll X AH
XY, AQI S KIE T PMs il B2 i RIME HIAETTHIX, PMyo. SO, Hl NO, FK 5 S KAH
HIAEF X o ST, 2R W DRI 1L X F) O ¥ AR 5 e

(2) 2020~2021 “F LigiiE < REEAFREE, B 2019 FXEHE, ENESSREEREN
88.23%, Oz bifffm s MK E 253 . DT NBAIRE, NOy SO, COL PMys Al PMyg 5K
JE UL AQI ZEISME RN ARG YL | B 25 Yoz (R s O (1 ZR IR I 7B A0 AR 5 LAty e AH 2
1E g RIS e, AN Og Wk FEAE 2022 AF I, HE S — 0Kk FERRE I R 3 44.83%, 4T
N9 O4 HIV5 4.

(3) PMys Al PMygy PMys Fl CO I H B35 TEAHSG, KAMKAIH PMys (5K, I H PM,s Al CO
SKVRFHT . 6 TiT5 Yk UL K AQI AP35 R AH G A, SO, COW NOpv PMys PMyg AN 3573 5 52
BLSAISE, O3 AT 35 R 2 IE MG

SE
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