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Abstract. According to the China air quality monitoring platform, the monthly average of the 

Air Quality Index for monitoring the heating season in Xi'an and the monthly concentration of 

major atmospheric pollutants in the past three years, the relationship between five major 

atmospheric pollutants and meteorological conditions was analyzed, the main results are as 

follows: (1) in the past three years, the air quality in Xi'an heating season was mild pollution, 

and the most serious degree of pollution was in January each year. (2) The main pollutants in 

Xi'an were PM2.5 and PM10, but in recent years, the content of pollutants NO2 and O3 has risen 

sharply, so we should strengthen the protection and the treatment of NO2 and O3. (3) The 

precipitation has a certain impact on air quality index.（4）The air quality in Xi'an is closely 

related to meteorological elements. 

1. Introduction 

In recent years, the air quality index remains high, which has a great impact on people's living 

standards. with the constant acceleration of the economy, China has entered a period of high 

environmental risks. at the same time, the various kinds of environmental pollution incidents emerge 

in endlessly[1]. especially in the last decade, the scale of development, damage consequences and 

pollution types of environmental pollution incidents are increasingly expanding, which has aroused 

widespread concern in society. JZ Zhang and other scholars found that there have been many serious 

pollution processes in Beijing area, and the AQI shows a decreasing trend from southeast to northwest, 

the results showed that the winter is the season when the indicators such as AQI and PM2.5 in Xi'an 

show obvious monthly changes, and the index is higher than summer[2]. JN Xiao and other scholars 

found that the air quality of Xiamen in autumn and winter is poor, it is significant that AQI was 

negatively correlated with temperature, positively correlated with air pressure, but not significantly 

correlated with meteorological factors of wind speed and relative humidity. there are obvious spatial 

distribution differences between PM2.5 , PM10 , SO2 , NO2 and O3 pollution factors[3]. 

Xi'an city ranks among the most polluted cities in China at the beginning and end of the year, and 

according to the《Environmental Air Quality Standards》(GB3095-2012), the annual average value of 

pollutants such as PM2.5 in Xi'an is seriously exceeded[4]. the seasonal variation of pollutants in Xi'an 

city showed that high in cold moon and low in warm moon[5], and the air pollution in Xi'an heating 

period is more serious than that in non-heating period[6]. heavy pollution events occur especially 

frequently during the heating season[7], therefore, it is very necessary to study the relationship 

between AQI characteristics and meteorological conditions during heating period. 

http://creativecommons.org/licenses/by/3.0
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The data used in this paper comes from China's air quality monitoring platform and the weather 

website, the average monthly mass concentration of major atmospheric pollutants was obtained from 

the arithmetic mean of 13 monitoring stations. 

2. Correlation Analysis 

2.1 The analysis of air quality characteristics 

2.1.1 Time variation characteristics of air quality . From figure 1 it we can see the general change of 

air quality. in the past three years, the average value of AQI in Xi'an heating season is 149, the overall 

situation of air quality is mild pollution, and the average trend of AQI index is from rising to 

decreasing, the monthly average AQI index is rising from November to January each year, the 

pollution degree is increasing, and the air pollution is getting worse, from January to March, the AQI 

monthly average index shows a downward trend, and the degree of air pollution has slowed down, the 

peak of AQI appears in January every year. it shows that at that time, the degree of air pollution was 

the most serious and we should strengthen the monitoring and management of the environment. it is 

evident from the figure that the AQI index in the winter of 2017 is significantly higher than the other 

two years, indicating the air quality in Xi'an in the winter of 2017 is poor, this is because the wind 

pressure in the winter is relatively stable and it is easy to accumulate pollutants. since February, the 

degree of air pollution has gradually decreased, and air quality has gradually improved. 

 

Figure 1. Monthly average AQI and air pollution distribution during the heating season in 

2015-2018 
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Figure 2. Monthly distribution of major 

pollutants in Xi'an 

 Figure 3. The relationship between AQI and 

climate 

 

2.1.2 the Major pollutants. The main pollutant is the most important pollutant in the air when AQI is 

greater than 50. Sulfur dioxide (SO2), nitrogen oxides (NO2), inhalable particles (PM10), fine particles 

(PM2.5) and ozone (O3) have become the main pollutants in the air of China[8]. from figure 2 we can 

see that the content of PM10 is much higher than that of the others, this is due to the widespread 

development of coal-fired heating in winter and the increase in the emission of PM10 pollutants[9], the 

smaller the size of particulate matter, the more serious the impact will be, which will cause great harm 

to human body[10], not only that, this particulate also have great harm to weather and climate, may 

reduce atmospheric visibility, change temperature and precipitation pattern and so on[11], the content 

of O3 and SO2 is relatively low, however, the average concentration of SO2 during the heating period is 

4.19 times that of the non-heating period[12]. In February and March of each year, the amount of O3 in 

the air increases rapidly[13], and we can see that the monthly distribution of the two pollutants O3 and 

SO2 shows a phenomenon of trade-off. at present, the treatment of these pollutants is urgent, reducing 

the amount of particulate matter can be achieved by planning the layout of the city reasonably, and 

effectively preventing and controlling the diffusion and pollution of the particles[14], reducing SO2 

requires us to burn less coal and use pre- and post-desulfurization methods[15]. if you want to control 

the formation of O3, it is an important way to reduce the use of refrigerants [16]. 

2.2 The Relationship between AQI and meteorological parameters 

2.2.1 The relationship between air pollutants and temperature. In order to study the relationship 

between pollutants and temperature during the heating period in Xi'an more effectively, the correlation 

between the monthly average temperature of the heating season and the monthly average mass 

concentration of the atmospheric pollutants was analyzed, the pearson correlation coefficient method 

is used to calculate the correlation coefficient between the monthly mean temperature and the monthly 

mean mass concentration of the main pollutants in the atmosphere in the past three years. the basic 

evaluation criteria are a correlation coefficient of 0.8-1.0, a strong correlation of 0.6-0.8, a moderate 

correlation of 0.4-0.6, a moderate correlation of 0.2-0.4, and a weak correlation or irrelevance of 0-0.2. 

as the pollution is more serious in 2016-2017. taking it as an example, from table 1, it can be seen that 

there is a negative linear correlation between the monthly mean mass concentration of four major 

pollutants (PM2.5, SO2, PM10, NO2) and temperature, that is, as the temperature increases, the content 

of these pollutants will decrease. among them, the linear correlation between monthly mean mass 

concentration and temperature of SO2, PM2.5 and PM10 is significant, and the temperature change has a 
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great influence on its content. it is significant that the linear correlation between monthly mean mass 

concentration and temperature of SO2, PM2.5 and PM10 is strong, it shows that the change of 

temperature has a great influence on its content, but the effect of temperature on NO2 is minimal. there 

is a significant positive linear correlation between the monthly mean mass concentration of O3 and the 

temperature, that is, as the temperature increases, the content of O3 will increase significantly, but the 

correlation is weak. 

Table 1 . The relationship between temperature and main air pollutants 

concentration in 2016-2017 

pollutants(μg/m3) Linear equation intercept Slope pearson’ R square（COD） 

PM2.5 y=a+b*x 224.384 -16 -0.97 0.944 

PM10 y=a+b*x 304.411 -17 -0.87 0.772 

SO2 y=a+b*x 42.562 -2 -0.98 0.957 

NO2 y=a+b*x 56.761 -0.2 -0.13 0.018 

O3 y=a+b*x 18.678 1.5 0.36 0.133 

Table 2 shows the pearson correlation coefficient between temperature and major atmospheric 

pollutants in the past three years. it can be seen from the table that the relationship between particulate 

matter, SO2 and temperature is increasing year by year, and it has a strong relationship with 

temperature, the concentration can be reduced by reducing the greenhouse effect, the relationship 

between NO2 and O3 and temperature is not significant. in the next few years, how to control the 

reduction of these two gases becomes the key problem. 

 

Table2. The relationship between the temperature and the main pollutants of 

the atmosphere, Pearson phase, in the last three years. 

year PM2.5(μg/m3） PM10(μg/m3) SO2(μg/m3) NO2(μg/m3) O3(μg/m3) 

2015-2016 0.451 0.626 0.596 0.084 0.244 

2016-2017 0.945 0.772 0.957 0.019 0.133 

2016-2017 0.877 0.88 0.885 0.071 0.204 

 

2.2.2 The relationship between atmospheric major pollutants and climate. In order to study the 

relationship between AQI and climate, we compared the monthly average AQI index of the heating 

season with the monthly weather conditions in the past three years. from figure 3, it is easy to see that 

in the month when the AQI is relatively high, cloudy and overcast weather become the dominant of 

the month, the proportion of rain and snow days is relatively low, with almost no precipitation, and the 

wind speed is slow, which is not conducive to the diffusion of particulates, therefore, the average 

concentration of particulate is higher and the air pollution is more serious. when the average air quality 

index is low, the proportion of rain and snow weather increases accordingly, this is because 

precipitation increases, which has purification effect on particulate and dust[17]. it is concluded that 

the amount of precipitation has a certain influence on the concentration of pollutants. when there is a 

lot of precipitation, the pollutant diffuses more quickly, the content of it is relatively reduced, and the 

air quality is better. without precipitation, the main pollutants in the atmosphere are easy to 

accumulate, and the concentration is usually at a high level. and with the occurrence of precipitation, 

the concentration of pollutants will be reduced to a certain extent, and the air quality is ideal[18]. it can 

be seen that the air quality can be improved by increasing the amount of precipitation. 

3.Conclusion 

（1）In the past three years, the average index of AQI in the heating season of xi 'an was 149, the 

overall situation of air quality is mild pollution, the annual trend goes up first and then down, the peak 

of AQI appears in January each year, indicating that the degree of air pollution was the most serious at 



4th International Conference on Energy Equipment Science and Engineering

IOP Conf. Series: Earth and Environmental Science 242 (2019) 022067

IOP Publishing

doi:10.1088/1755-1315/242/2/022067

5

that time, the degree of air pollution gradually slowed down in February and March, and the air quality 

was gradually improved. 

（2）The primary pollutants in the heating season of Xi 'an are PM2.5 and PM10, moreover, the 

linear correlation between monthly mean mass concentration and temperature of SO2, PM2.5 and PM10 

is significant, which has a strong correlation, we should study and treat air quality according to this 

characteristic, while the correlation between NO2 and O3 is not strong, with the increase of NO2 and O3 

in recent years, how to control the reduction of these two gases becomes the key problem in the next 

few years. 

（3）The precipitation has a certain impact on air quality, when there is a large amount of 

precipitation, the concentration of pollutants in the air is small, this is because precipitation accelerates 

the diffusion of pollutants in the air, when there is no precipitation, the pollutants are easy to 

accumulate and the air quality is poor, therefore, in the weather with more serious air pollution, the air 

quality can be improved by increasing the amount of precipitation. 

（4）The Xi'an air quality index is closely related to meteorological elements, and different 

pollutants have different dependence on different meteorological factors, according to different  

climatic characteristics, different air treatment schemes can be formulated.  
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