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Abstract: The Beijing-Tianjin-Hebei region is one of the most air-polluted areas in the world where PM,, has been
identified as the major air pollutant that has become the most restrictive factor in regional development. The study of PM, 5 in
cities and surrounding areas on a large regional scale ( e.g. mational scale) usually directly compares concentration
differences and evaluates the impact of urban PM,, pollution on the surrounding areas simply and quantitatively. This
method of assessment of cities and surrounding areas is difficult to apply to small areas to quantify and analyze differences in
pollutant direction and distances. Based on the data of PM, concentrations and land cover types of 13 cities in Beijing

Tianjin and Hebei Provinces in 2000 2005 2010 and 2015 the average distance from the city center to the urban
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border was used as the basic distance reference first— ( one-time basic distance) and second-evel ( two-times basic
distance) buffer analyses were performed for each urban area which was then divided into eight quadrants to quantitatively
analyze the impact of urban PM,; pollution on the surrounding area to determine differences in pollutant direction and
distance. The results are as follows: ( 1) the spatial-temporal distribution of air quality in all prefectureevel cities and
surrounding areas in Beijing Tianjin and Hebei in 2000—2015 was divided into the following modes: first high
concentrations in urban areas and low concentrations in the surrounding areas; second low concentrations in urban areas

high concentrations in surrounding areas and the difference of concentrations is small; ( 2) the impact and scope of the
surrounding cities on the surrounding areas is increasing and is manifested in two aspects: distance and direction: @ the
farther the majority of the cities are from the urban area the greater the potential impact of cities on the surrounding areas;
(2 in 2000—2015 except for Tianjin Langfang Hengshui and Cangzhou the other cities had significant differences in
the directional characteristics of air pollution. In this study a quantitative method was established to analyze the impact of
urban PM, ; pollution on the surrounding area in Beijing Tianjin and Hebei Provinces and expand the methodology for
studying the impact of urban air pollution on the air quality in the surrounding areas. Research on environmental effects

provides methodological and empirical methods to quantitatively analyze urban ecology.
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Fig.3 The PM, ; distribution map of city and the surrounding area

http: //www.ecologica.cn



4272

PM,; °
2005 . . PM, ;
PM, : PM,;
o PM,
2010 . . PM, ;
PMZ,S l PMZAS
° PM,;
2015 . \ PM, ;
PM,; : PM,;
. PM,
2000—2015
PM, . .
PM, o
PMZAS
o ( \ )
PMZ.S
PMZ.S PMZAS
( 1) 2000—2005 . . PM,;
PM, ; o
(2) 2005—2010 2010—2015 . \ PM,
PMZ,S
32
(
(1) 2000 3.4.5
4 63% ; 4.5.6
3.5 2 4.5
2.5 . 4.
0 0
(2) 2005 3.4.5
; 4.5.6 3.5
4.5 2.5 4.5

http: //www.ecologica.cn



12

4273

3.4
0 0

(3) 2010 3.4.5 5

4.5
4.5

(4) 2015
3.4

(1) 2000—2015

( 2) 2000—2005 .

2 3.4 ;

( 3) 2005—2010 .

1 ;
(4) 2010—2015 .

4.5.6 o
30%—45% N

o

PM,
; PM, 5

1920

3.4.5 2
2.4 4,

3.4.5

1 4.5.6

3.4.5

3.4.5 4.5.6

3.4.5

http: //www.ecologica.cn

3.4



2000.2005.2010.2015 PM,. -

(1) 2000—2015

X @ PMz.s

http: //www.ecologica.cn

» (22000—2015

4274 38
21
PM, PM,
PM2_5 “@ ” 22
o PM,
p Mz.s p Mzs
4 PM,
Fig.4 The distribution map of impact of urban air pollution on its surrounding areas
4



12 4275
PM, | . NN
( References) :
1 . 2007—2014 PM, 5 . 2016 29(6):
783-790.
2 Zhang H Xie B Zhao S'Y Chen Q. PM, sand tropospheric Osin China and an analysis of the impact of pollutant emission control. Advances in

10
11

12
13
14
15
16

17
18

20

21
22

Climate Change Research 2014 5(3): 136-141.
2014 26( 10) : 49-50.
Han L' J Zhou W Q Li W F Li L. Impact of urbanization level on urban air quality: a case of fine particles ( PM,5) in Chinese cities.
Environmental Pollution 2014 194: 163-170.
Han L J Zhou W Q Li W F. Increasing impact of urban fine particles ( PM,s) on areas surrounding Chinese cities. Scientific Reports 2015
5: 12467.
2015 5(3): 248-263.

. PM, D . : 2015.
2008 21(1):
30-36.
2016 4(3): 284-291.
2015 30(5): 87-92.
— . 2017 36( 10) :
1947-1958.
— : 2017 (10): 138-145.
PM, ) . 2015 25(9): 153-159.
. 2017 27(S1): 41-44.
—  PMy; . 2017 37(12): 247-252.

Gong Z 7Z. Zhang X P. Assessment of urban air pollution and spatial spillover effects in China: cases of 113 key environmental protection cities.
Journal of Resources and Ecology 2017 8(6): 584-594.

Han L] Zhou W Q Li W F. City as a major source area of fine particulate ( PM,5) in China. Environmental Pollution 2015 206: 183-187.
Van Donkelaar A Martin R V. Brauer M Hsu N C Kahn R A Levy R C Lyapustin A Sayer A M Winker D M. Global estimates of fine
particulate matter using a combined geophysical-statistical method with information from satellites models and monitors. Environmental Science &
Technology 2016 50( 7) : 3762-3772.

11 2007 N
2007.

— 2004 « ). 2004.
2005 25(2): 133-137.
PM,s PMy
2017 37(7): 2431-2439.

http: //www.ecologica.cn



