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Fig. 1 Dynamic changes and trend of comprehensive urbanization

index in the three cities during 2004—2017
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Table 2 Weight values of urbanization index and atmospheric environmental pollution index in the three cities
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Fig.2 Dynamic changes of atmospheric environmental pollution index for the three cities in 2004—2017

— 277 —



$2

E N R ==+

http; // www. ykes. ac. cn

2021 4

WA 238 iy, £ 2013—2016 4R 18] [T 2 K% H
31 200 KL, 2013 4R 3K B R IR ELUA 167 Ko
MTTHREE 7 A, 36 T AL 50 A RSB o
P F 2R TR KRB SO, T KA
T (F 2b) A1 T (& 2¢) KA, 78 2004—2017
AFSHIE] PM,, SO, \NO, ¥ e AR AL HEA 1 a] L5324 DY
B B - 2004—2006 4F-Fa 1] ,2007—2011 4F 2208
TR, 2012—2013 4R 4, 2014—2017 41 [%
W15 W GRITANIE =15 R AR AR B, T
55 PM,, 1) ¥ B 78 Xof Ak e A 43T, 7 2013—2014 45
SITE] PM,o e BE AR ™ BA B fi KB AR 00 T, 1T 4%
KRB i B foe IR (HL, JEHOR A ST, 2013 4R
IR B 49 K, == U IR DL el 8 1E A BE
MTTHREE 7 A A B, I 8 R B 2 A 28 e T R it
ORI T A F RN R

P AR = AN BRI T R Li i
TR 3) o ATLAFR Y, AUt B R B 7 e 43
BAEEE 2004 AEAG R H 2 T RERY S KA
AFKERTRIIEL TG LA S 1B B 5 1~ £

VR AR AR A — i :2004—2012 4R
PRIE IR T 5 2013 AR IR B fe i i, B EEH T IX
PEASRTT PM, o PM, 5 B AF 25 ¢ B2 7 F R s 5 2014 —
2017 AFRAEL TG Y tb Bz d i T R o BRIEAT
AR, A1 G AR 1 R B 75 Y 1 4 2013
ARIMEL T RO AR 2013 ARECTE SRS AR R,
HHESL XA ) PM, 5 (P, #2805, FLEB AR K
RO R A BTG P R BIIA 5 20. 7% , 23105
Qv [ 2013 A2 )5 B SR AT CR ISR T
ST , A RS A A1 (2013—2017 4R35 1k
2 AT AT R R ORI = AR s
R BT, DS R G RO
3.2 SRR P-Ea B R ECS KBS Resi iy
RECZ MIHUA 2 b
3.2.1 RAFEETS YR OS5I 2 18] i 56 &
eI K2R G 18U D0 A A2 (X 4l R
RAIGET5 Qe L A 38 Bt o IR A2 (Y Hilf) , AL
SPSS 73 51l %k PR AL 1 H A2 BEHERT 1 2RI I
IR =Je Ak IH (R 3) .

—— bt
—— AFRE

4 1 1 1 L 1 1 L 1 1 L 1 1 L
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

4

I3 nGERIEMET 2004—2017 4R URBETS Bebn A fRBah AL 1L

Fig.3 Dynamic trend of comprehensive atmospheric environmental pollution index for the three cities in 2004—2017
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Table 3 Curve fitting between the comprehensive atmospheric environmental pollution index and the comprehensive urbanization index

for the three cities

b4 TR Bo B B2 B3 R? F i35 P{H
etk Iml A 0.129 -0.888 - - 0.868 0.000
Jbge JREYERIE 0.094 (0.000) 0.413(0.032) ~10.754(0.007) - 0.935 0.000
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Fig.4 Curve fitting between atmospheric environmental pollution

index and urbanization index for the three cities in

2004—2017
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Table 4  Correlation between atmospheric environmental pollution index and the dependent variables of urbanization after standardization
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HIGHLIGHTS

(1) The entropy method was used to establish the comprehensive urbanization index and comprehensive
atmospheric environmental pollution index.

(2) The relationship between comprehensive index of urbanization and atmospheric environmental pollution in
Beijing, Tianjin and Shijiazhuang occurred as ‘inverted U —shaped’ , ‘positive U — shaped’ and ‘inverted
N - shaped’ , respectively.

(3) The structure effect, scale effect and activity effect had negative effects on atmospheric pollution in Beijing.
There was a negative correlation between the structural effect, activity effect and the built — up area belonged
to the scale effect and the atmospheric pollution index in Tianjin. For Shijiazhuang, the effect of these factors

was not obvious.
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ABSTRACT

BACKGROUND: During rapid urbanization of cities in the Beijing—Tianjin—Hebei Region, the extensive
economic development mode of  high energy consumption, high pollution and high emission’ has caused a series of
atmospheric pollution problems. It is crucial to coordinate the relationship between economic development and
atmospheric environmental quality.

OBJECTIVES: To investigate the relationship between the urbanization and the atmospheric environmental quality
of the three cities of Beijing, Tianjin and Shijiazhuang.

METHODS; Based on the data of various indicators of atmospheric environmental quality and urbanization in
Beijing, Tianjin, and Shijiazhuang from 2004 to 2017, the entropy method was used to study the evolution of
atmospheric environmental quality in the process of urbanization in multiple dimensions. The annual average
concentration of urban atmospheric pollutants SO, , NO,, PM,;, and the number of days better than level 2 were 4
atmospheric environmental quality indicators, and 10 development indicators including regional GDP, per capita
GDP, proportion of tertiary industries, and built — up area were selected to construct comprehensive index models
and regression fitting.

RESULTS: The impact of urbanization on atmospheric environmental quality was the result of the combined effect
of various factors. The relationship between comprehensive urbanization index and comprehensive atmospheric
environmental pollution index in Beijing, Tianjin and Hebei was ‘ inverted U — shaped’ ,  positive U - shaped’ and
“inverted N —shaped’, respectively. The 10 urbanization indicators were classified into structural effects, scale
effects and activity effects, and further analyze the impact of various effects on the atmospheric environmental
pollution index. For Beijing, the dependent variables of the three types of effects all had negative impacts on
atmospheric environmental quality. For Tianjin, the built — up area in the structure effect and scale effect, and the
per capita GDP, GDP, resident consumption level and the total retail sales of consumer goods in the activity effect
had negative correlations with atmospheric environmental quality. The impact of each dependent variable of the
three effects on atmospheric environmental quality was unclear for Shijiazhuang.

CONCLUSIONS: The EKC hypothesis can reflect the relationship between the urbanization and atmospheric
environmental quality to a certain extent. For the cities like Beijing that have basically completed the transformation
of economic development, the EKC hypothesis is established obviously. But for the cities like Tianjin and
Shijiazhuang that have not completed the economic restructuring, the relationship between urbanization and

atmospheric environmental quality is uncertainty. Further study should be necessary.

KEY WORDS: urbanization; atmospheric environmental quality; EKC curve; fitting relationship
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