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Variation in Pollutant Concentrations and Correlation Analysis with the
Vegetation Index in Beijing-Tianjin-Hebei

SUN Shuang', LI Ling-jun®*, ZHAO Wen-ji', QI Meng-xi', TIAN Xin', LI Shan-shan’

(1. College of Resources Environment and Tourism, Capital Normal University, Beijing 100048, China; 2. Beijing Municipal
Environmental Monitoring Center, Beijing 100048, China; 3. Beijing Municipal Research Institute of Environmental Protection, Beijing
100037, China)

Abstract: Based on 2017 hourly air quality monitoring data, NDVI 16 d synthetic data, and socio-economic data, the air pollution
characteristics of Beijing-Tianjin-Hebei were systematically analyzed, and its variation, normalized vegetation index, and the
relationship between the index (NDVI) and its impact on socio-economic factors, were analyzed by linear regression analysis and a
geographically weighted regression model. The conclusions are as follows: (DThe overall air pollution in the Beijing-Tianjin-Hebei
region is characterized by high-level pollution over the southern plain areas and low-level pollution over the northern mountainous areas.
The air pollution increases from north to south, and shows significant spatial heterogeneity. (2 From the perspective of seasonal
changes, the overall order winter > autumn > spring > summer is observed, and atmospheric pollution in the Beijing-Tianjin-Hebei
region shows significant temporal heterogeneity. 3The concentrations of pollutants such as SO, , NO,, CO, PM, ,, and PM, all have
a negative correlation with the NDVI value. Assuming that natural conditions such as climate and topography are relatively consistent,
the lower the NDVI value, the more obvious the interference of human activities, the more concentrated the industrial economy layout
and the greater the pollution emissions, the more significant the negative impact on air quality. @The NDVI reflects the land use,
population distribution, and industrial layout to a certain extent, and these factors directly or indirectly determine the level of air
pollution emissions and thus indicate the pollution distribution characteristics of the region. 3The results of the GWR model calculation
show that the higher the level of economic development, the better the correlation between the NDVI and socioeconomic factors, PM,
and other pollutant concentrations. The distribution of the NDVI can generally reflect the level of social and economic development.
The distribution of the NDVI also correlates to the distribution of PM,  to a certain extent.

Key words: atmospheric pollution; air quality index ( AQI); normalized vegetation index ( NDVI); correlation coefficient;
geographically weighted regression model (GWR)
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Fig. 2 Average annual distribution of pollutants in the typical city of Beijing-Tianjin-Hebei



1588 EZN

i

L 40 %

e

B3 REREMXESEMIFTER

Fig. 3 Distribution trends of various pollutants in the Beijing-Tianjin-Hebei region
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Fig. 4 Seasonal average concentrations of pollutants in the Beijing-Tianjin-Hebei region in 2017

. R B 7 S D B X B, TR, XA
N2, A Ui o, AH R TS G HE
WL, 2, M 5 L H R AR A b 22 1) X
B, WA OER AR, AN DAl 23K
2% M TS Y HE Rt
2.3.2 NDVIMH 5 RS54 B

AR B2 A 3 o D i 1 km 28
PIX, TR S L N B NDVIaE H 3ME,
B A A3 A AQLL SO, . NO,, Oy, PM, s H¥I{H Y
NDVI MK R, 155175 4 75 NDVI {E (1) 4 5
PR 1 s,

AQI 5 NDVIHIAHKE R rl =0. 54, Ry
BELPETAR S SO, 5 NDVIEIA RSl =

0.599, A EELMEMAE; NO, 5 NDVIE 1
KRB =0.711, HEmELERMEC; 0, 5
NDVI B BAHE BB rl =0. 729, h i LM E
& ; PM, 5 NDVI{ERIHH LR L] =0.616,
N EELR I M G BR O, 41, SO, NO,, PM,
BE Yy 5 NDVI 2 L X R, mi H
NDVIIAE X, JLFRTE Y ik JE #R AR = s NDVI{H
R DR, T g W vl B IR R A ek R X
B, VS AR, NDVIE &, RAEA K
ROCEGE, 2 N R s shigm A, i e (R bl 7 56
X3k, B Xt PM, o S WO YA — E sTmk, AH
Hi N 2806 B 23 I 235 SO, . NO, 5575 YL 41
HE ik

F1 BXRFRYKES NDVIHE—TEEMALER

Table 1  Results of linear regression analysis of various pollutants and the NDVI

Wi H AQI S0, NO, CcO (08 PM, PM,,

R? 0.293 0. 359 0. 506 0.362 0. 531 0.379 0.219
EN 4 -0.011 —-64. 500 -68. 850 -2.370 0.015 -0.012 -0.014
RER 0.012 38. 840 62. 660 1. 800 33.210 92. 980 0.015
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Fig. 6 Geographically weighted regression results of NDVI and socioeconomic data



4 39 PINIESE : USSP AR f U B L5 AR O S M A 1591

HEL ORI A 20 K K-, NDVI 5243 &
KRR Y). R B A T & U O T A5
Zo R R A T LA R LT

K7 b PM, 5 NDVI M EUIMA [mH 855, J5
A 56 ZR B0 AR 5 3T 48 T KO A DG HEAR K
- LS B0 O O [ AR R g
et REACHS . FE i, 28 8 8 DL K R 18w &
NDVI 5 PM, ;8 R R® fe i HkOM A K JE

HRHE | W IN A OR 2 3 P ACEBAR MR K 1 | I
B FBE KA OGRS . BRAt & 2 UF K P52 b
WATREZ IR R A i B AR A, Al i
AN RFLI . Local R® WA 2 P PM, %
NDVI 152 Wi 7625 [8] A & B om i 5 bk, PM,
5 NDVI [B1H 5y F5 fE A 5% 22 29 70% R 7fE, 30%
HIEAE, Ui B RE 2 X3 NDVI 5 PM, 2 1 A

7 PM, ;5 NDVI 32 i E 74 R

Fig. 7 Geographically weighted regression results of PM, 5 and NDVI

1 8 1y PM, s St 2B K- M BANAR T A 45251
JRIE AR AR B B 7 2 AGZ i ity IR A (1928
fekads. PM, SR 22 5F 8IS GWR THRZR P, AR
AT ZEAEI T X O E(E, SERER 2t B AR

STTILIR. FESRTT X PM, § AR T 26 55 K 7 2 AR
KT GBI, PM, M BEARNT b, ik
I L DX 5 A e T2 AR T Al R Al
ST R R PM, AR S A X ekl 2.

B8 PM,;SHS&5FHiEHE MM EIFER

Fig. 8 Geographically weighted regression results of PM, 5 and socioeconomic data
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