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Abstract

In recent years, the problem of air pollution has become a worldwide problem. The special geo-
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graphical environment of Tianjin and its developed commercial trade, as well as Tianjin citizens’
pursuit of a good air environment, have brought new challenges to the prevention and control of
air pollution in Tianjin. Based on the GIS technology, the air quality in districts of Tianjin from
2015 to 2019 was comprehensively evaluated. Further selecting PM; 5 and PMo, SOz, NO2, CO, and
03 as the main pollutant research factors, using multiple linear regression analysis, single factor
variance analysis, and Kriging interpolation method to analyze the of the temporal and spatial
changes of pollutants and factors affecting air quality. Comprehensive evaluation and analysis of
Air Quality Index (AQI) of Tianjin showed that the main causes of air pollution of Tianjin were
emissions of automobile and factory, and construction site dust, especially automobile. The results
revealed the main causes of air pollution and the measures to control air pollution.
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Figure 1. Research technology roadmap
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Figure 2. Administrative division map of Tianjin City
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Figure 3. Regression model
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Table 2. Corresponding relationship between air quality levels
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Table 3. Inter annual variation of atmospheric pollutants (unit: pg/m®)

# 3. ASSLRMERTHERNM: ngm’)

E4y PM, PM;, SO, NO, CO mg/m’ 0,
2015 4 72 125 24 45 2.6 202
2016 4F 69 103 21 48 2.7 157
2017 4F 62 94 16 50 2.8 192
2018 4 52 82 12 47 1.9 201
2019 4F 51 76 11 42 1.8 200

4.1.2. KESEVFEDTURFS
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Table 4. ANOVA table
5% 4. ANOVA &%

(5] )
BRI

Rt

FI5H
144.125
65.875

210.000

df
4
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Wi
36.031
0.983

36.647

pfE
0.000

MEFTTH, SRR T F A, FAIE(F = 36.647, p = 0.000 < 0.05), Xt B 7 A7 14

EARAEXMN. 2T Z R R, SR R & 5,

Table 5. Results of linear regression analysis
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i RE AR RE ¢ p VIF R? & R?
B iR
WH 4390 0.217 20.262  0.000%* 0.686 0.668 F (4,67) = 36.647, p = 0.000
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% —0.032 0.007 —0.728  —4.846 0.000**  4.817
] 0.009  0.006 0.359 1.430  0.157  13.440
* 0.018  0.005 0.725 3.338  0.001** 10.061
%4 -0.013 0.005 -0.290 —2.489 0.015*  2.901

RARE: SYPIAY; D-W{H: 0.549; p<0.05, p<0.01,

MEFREE, KR AFERZENE A BRE, W RE T KA RGP RE AR =347 26
PEFENE AT, BN R = 0.686, RWRIEZETT AR5 S IR A 68.6 %. XHRALIET FAGLE
IR IR TS FR36(F = 36.647, p = 0.000 < 0.05), HEIUIHAPUANZERE 2 b /08 — AN ZEE S 05 44
AR A=A 5, BT AR A O 5 30287 = 4.390 — 0.032%% +0.009* 5 +0.018*Fk —0.013*
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Figure 4. Regression Model
4. EIJAER

4.2. RESERIZEFFIELR R
5 P AL DR 2 5 2 0 A AN TR T F) 95 SR REAT 0 VI L R 4 6

Table 6. Results of one-way ANOVA for different types of pollutants in cities (unit: pg/m?)
6. FREBHSAMERMERRHFENMERERNM: pg/m’)

SHARE PM; PM;, SO,
FILX 66.00 + 18.09 108.75 £21.70 21.75+1.89
JERIX 62.25+14.17 104.25 + 19.96 16.00 + 3.74

RIEHX 63.67 +12.58 88.33+ 11.15 16.33 +3.06
RNIX 67.67 + 16.80 93.33 £ 15.95 19.67 +2.52
X 65.67+17.16 92.00 + 13.75 17.67 +2.89
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TER, TE%
FAEX 59.33 £ 18.82 92.00 + 13.08 14.67 +3.06
TR 64.00 + 16.09 9233+ 15.95 16.67 + 1.53
TG X 63.33 £ 11.68 89.00 + 15.10 18.67 +1.53
ZIHFIX 68.00 + 14.42 9533+ 11.15 18.33 +£2.52
i1 X 64.33 +28.54 93.67 +32.50 20.00 + 1.00
R X 65.00 £ 12.12 9433+ 11.93 16.00 + 2.00
FHEEIX 66.67 + 12.66 93.33 +7.09 20.33 £2.52
X 64.33 +12.10 97.67 + 12.66 17.33 £4.04
T X 65.00 + 21.38 86.33 +24.83 22.00+ 1.73
HiFX 69.00 £ 15.72 93.67 + 20.60 19.33 +2.08
PEH X 71.67 £12.50 96.67 + 10.69 16.33 +2.08
F 0.094 0.369 2374
p 1 0.979 0.018
V5 YRR NO, CO mg/m’ 0,
FHX 47.00 £ 7.62 2.90 + 0.42 125.25 + 55.40
JbRX 48.50 £9.47 2.00+0.37 139.25 + 65.46
TEIGHTX 51.67 £8.50 2.13 £ 0.40 96.67 + 34.53
RIFX 54.67+9.71 2.17+0.25 101.33 £39.11
HIF X 47.67+7.57 2.13+0.25 106.67 + 51.59
HHEX 52.67+6.11 2.00 +0.20 105.67 + 42.78
IR X 4933 +9.29 1.83+0.21 117.67 + 40.00
TP X 52.00 +10.44 2.27+0.12 111.67 £42.03
ZLHFIX 50.67 +£9.71 2.07 +0.46 107.33 + 48.05
B X 34.33+£9.71 3.17+0.49 116.00 + 47.44
X 54.67+9.07 2.40£0.30 98.33 + 40.87
X 44.00 + 8.89 3.00 + 0.82 104.33 £ 49.34
FIFIX 50.00 £ 9.64 1.97 +£0.25 94.00 + 33.06
T X 51.33 +12.01 2.77 +0.06 75.33 +26.08
HIEX 51.00 = 7.94 2.37+0.15 92.33 +31.02
PHE X 49.67£17.57 2.73+0.23 96.33 + 40.15
F 0.868 4.157 0.37
p 0.602 0.000%* 0.978
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Figure 5. Comparison of SO2 content between different urban areas
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Figure 6. Comparison of CO content in different urban areas
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Figure 7. Spatial distribution characteristics of atmospheric pollutants
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AENEE R, LA SET. W EERT LIS SO, 7R RN RN X LA i T R A X 5 KRR
R0 4 1 X B BB RS TR =, R0 SO, M R BRI R L) PR R A KRR, R o
S SO, & B ARIE B AL Y AL BRI N 5835 . NO, F 20 5w W N BOkE 0 AH ) 45 g 20 v i %2
CO WAl O5 RILRUFHI AR GHS, AR O; KDL RN FRE CO [11], 1 O M4 BUE 5L A
BT IR ER, CRIN R IR FE T v = LA B Bl e 0T P R T ) T R 11
44. BSREFRITE
4.4.1. REMASEEEMNIRE

AR ICH L HI 633-2012 (A5 EAR B AQD AR RAT)) Ni5 ik EHATARAE[10]. 1k
P HR KT G TR A JE T S T S e S AT L BT 7 (R AN (R R P AR R o A AR S5 T A R b X PR AR [
kW% 7,

Table 7. Functional area classification

7. hREX

PAES ThReX
LN AR PR IX 48 7 BURFIR OR3P B0 X IR
R Br—RIRE X Z AT A X A5k

4.4.2. K3 2015~2019 KEFRERR
Y REE TN L R T ) AQI FEELAE 2015~2019 4E (K20 A RIUEF A F AR 143 2% X [A) 7E A [7]

R ORI EREAR P 8 BT
|| | || |
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—
(=]
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Figure 8. Monthly AQI distribution in Tianjin from 2015 to 2019
E 8.2015~2019 FEXZETHEA AQI HIFER
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ARAE 2017 X B G . REFEARVIRETT A-FRM =R ED RMEEE R RNE, MITEEFE RS —
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