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Status quo of air quality and its relationship with economic development in seven cities of
China XIAO Jun-ling, LIU Xing-rong, YANG Wen-jiao (College of Public Health, Lanzhou University,
Lanzhou, Gansu 730000, China)

Abstract:

[Background] Acceleration in energy consumption and environmental degradation constrains
economic development and degrades the quality of economic development. In 2012, China
issued a new “Ambient Air Quality Standard” (GB 3095-2012), conducted real-time air quality
monitoring, and publicized air quality reports for 74 cities including Beijing, Tianjin, and Hebei.

[Objective] This study is designed to understand the air quality, air pollutant levels, and their
relationship with economic development in seven representative cities of China from 2014 to 2017.

[Methods] Air quality was described by air quality grade, air quality index (AQl), and main air
pollutant concentrations, and the results were compared with the “Ambient Air Quality Standard”
(GB 3095-2012). The relationship between air quality (AQl) and economic development [annual
per capita gross domestic product (GDP)] was analyzed by environmental Kuznets curve (EKC).
The relationship between industrial structure (added values of the primary, secondary, and
tertiary sectors) and air quality AQI was analyzed by grey correlation analysis.

[Results] Shenzhen had the best air quality among the seven cities, with a lowest annual average
AQl of 54.59 from 2014 to 2017. The days with good and moderate air quality in Shenzhen
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accounted for 95.8% of total studied days, and the polluted days accounted for 4.2%. Six main air pollutants in the seven cities exceeded
national limits with varying degrees, especially PM,s and PMy,. Among the seven cities, Tianjin had the most days (n=500) when PM,s
was unqualified with the Grade 2 level, and Xi'an had the most days (n=454) when PM,, was unqualified with the Grade 2 level. The EKC
results of Xi'an, Shenzhen, Nanjing, Tianjin, Chongqging, and Lanzhou were N-shaped, while the EKC of Wuhan was inverted N-shaped.
Both per capita GDP and the added values of the three industries showed strong relationships with AQl, and annual per capita GDP

showed the strongest relationship for all the seven cities.

[Conclusion] At present, the ambient air quality of the seven cities needs further improvement as main air pollutants exceed the national
standard to different extents. The EKC of ambient air quality and economy is either N-shaped or inverted N-shaped. Annual per capita

GDP and industrial structure have great impacts on ambient air quality.

Keywords: air quality; economic development; environment; air quality index; PM,s; environmental Kuznets curve
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2014 to 2017
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Table 1 Days with unqualified air by six major air pollutants in seven
cities of China from 2014 to 2017

57 (City) PM,.s PMio S0, co NO, 0;
(ug/m?)  (pg/m®)  (pg/m®) (mg/m®) (pg/m®)  (ng/m?)
AR (xi'an) 376 454 0 14 117 121
EX (Wuhan) 440 228 0 0 135 153
7RI (Shenzhen) 19 1 0 0 5 41
= (Nanjing) 321 203 0 0 96 227
XiZ (Tianjin) 500 336 11 17 143 163
EI[X (Chongging) 268 131 0 0 9 82
= (Lanzhou) 234 327 0 145 6 61

3] PM,sc PMio. SO, NO, # CO B9 Z 4% B IR EBRE S B 754
150, 150, 80 pg/m’ Ml 4mg/m’, 0,9 A& A 8h FHIREREN
160 pg/mds
[Note] Grade 2 limits for daily average concentrations of PM,s, PMyo, SO,,
NO,, and CO are 75, 150, 150, 80 ug/m?, and 4 mg/m?, respectively;
the limit for 8h average concentration of Os is 160 ug/m>.
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Figure 3 Changes of days with unqualified air by six major air
pollutants in seven cities of China from 2014 to 2017
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Figure 7 Environmental Kuznets curve in seven cities of China
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Table 3 Correlation between air quality index and economic
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