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This paper applies fractional integration methods to investigate the behaviour of various 
pollutants (PM10, PM25, SO2 and NO2) in seven Chinese cities (Shanghai, Beijing, 
Chongqing, Tianjin, Shenzhen, Nanjing and Xian) using daily data over the period 
January 1, 2014 – November 18, 2022. The results suggest that the steps recently taken 
by the Chinese authorities to reduce emissions and improve air quality have already had 
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having temporary effects. Gil-Alana et al. (2020) again used the same techniques to 

analyse air pollution in London and found that the seven pollutants considered are 

persistent. 

 

VU! 1:B:!:?D!#687!&7;67A!$9D75A!

We analyse the concentration of pollutants in the air using data extracted from the World 

Air Quality Index (WAQI) at https://aqicn.org/map/world/es/. The data have been 

converted using the US EPA (United States Environmental Protection Agency) standard.  

More precisely, the series examined are PM25 (µg/m3), PM10 (µg/m3), NO2 (µg/m3) and 

SO2 (µg/m3) from seven of the most populated Chinese cities: Shanghai, Beijing, 

Chongqing, Tianjin, Shenzhen, Nanjing and Xian. The data are daily and cover the period 

from January 1, 2014 to November 18, 2022.!!

The WAQI data are from the following original sources: Shanghai: 

https://sthj.sh.gov.cn/ http://106.37.208.233:20035/emcpublish/ https://china.usembassy-

china.org.cn/embassy-consulates/shanghai/air-quality-monitor-stateair/ (Shanghai 

Environment Monitoring Center - China National Urban air quality real-time publishing 

platform - US Consulate Shanghai Air Quality Monitor) Beijing: 

http://www.bjmemc.com.cn/ (Beijing Environmental Protection Monitoring Center); 

Chongqing: http://www.cepb.gov.cn/ (Chongqing Environmental Protection Bureau 

(Chongqing Main Urban Area Air Quality); Tianjin: http://www.tjemc.org.cn/ (China 

National Urban air quality real-time publishing platform - Tianjin Environmental 

Monitoring Center); Shenzhen: http://www.szhec.gov.cn/,http://meeb.sz.gov.cn/, 

http://gdee.gd.gov.cn/ (Shenzhen Environment Network  - Shenzhen Environment 

Network  - Guangdong Environmental Protection public network); Nanjing: 

http://www.jshb.gov.cn/jshbw/ (Jiangsu Province PM2.5 Air Monitoring Comission); 
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Xian: http://sthjt.shaanxi.gov.cn/, http://xaepb.xa.gov.cn/ (Shaanxi Provincial 

Environmental Protection Office - Xi'an Environmental Protection Agency). 

We estimate the following econometric model: 

        , (1) 

where yt stands for the series of interest, in our case, each of the pollutant for each 

megacity in China; α and β denote the constant and the coefficient on a linear time trend 

respectively, L is the lag operator, i.e., Lxt = xt-1, and ut is a short-memory process which 

is integrated of order 0. In order to allow for some degree of (weak) dependence we 

assume that ut is autocorrelated using the exponential spectral model of Bloomfield 

(1973). This is a non-parametric method, which does not requires specifying a functional 

form and is defined exclusively in terms of its spectral density function, which 

approximates very well 
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PM10 

Series (original) No terms An intercept An intercept and a 
linear time trend 

SHANGHAI 0.29   (0.26,   0.32) 0.21   (0.18,   0.24) 78'9&&&:78';<&&&78='>&

BEIJING 0.25   (0.21,   0.28) 0.19   (0.16,   0.22) 78'?&&&:78'=<&&&78=7>&

CHONGQING 0.44   (0.40,   0.48) 0.35   (0.31,   0.39) 78@A&&&:78@7<&&&78@B>&

TIANJIN 0.29   (0.26,   0.32) 0.22   (0.19,   0.25) 78'9&&&:78'=<&&&78='>&

SHENZHEN 0.48   (0.45,   0.51) 0.40   (0.37,   0.44) 78;'&&&:78@9<&&&78;A>&

NANJING 0.37   (0.34,   0.41) 0.28   (0.26,   0.31) 78=9&&&:78=;<&&&78@'>&
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PM10 

Series (original) d   (95% band) 
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PM10 

Series (original) d   (95% band) Intercept (t-value) 
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PM10 

Series d (- Dec. 2019)  d (- Nov. 2022)  β (- Dec. 2019)  β (- Nov. 2022)  
SHANGHAI 0.17   (0.13,   0.22) 0.17   (0.14,   0.21) -0.00721   (-4.47) -0.00733   (-8.06) 
BEIJING 0.12   (0.07,   0.16) 0.16   (0.12,   0.20) -0.01505   (-5.18) -0.01268   (-5.99) 
CHONGQING 0.32   (0.27,   0.39) 0.35   (0.30,   0.39) -0.01903   (-5.29) -0.01488   (-6.03) 
TIANJIN 0.14   (0.11,   0.19) 0.17   (0.12,   0.21) -0.02768   (-8.90) -0.01998   (-9.91) 
SHENZHEN


