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Abstract: Due to the emergence of COVID-19 in Wuhan in January 2020, the central government of 6 

China announced that Wuhan was in "lockdown," the activities of the country's citizens were restricted. 7 

This study selected three standard air quality indexes AQI, PM2.5, and PM10 of 2017-2021 in 40 8 

major cities of seven regions in China to analyze their changes, spatial-temporal distributions, and 9 

socio-economic influencing factors. Compared with 2019, AQI, PM2.5, and PM10 decreased by 10 

22.54%, 13.94%, and 22.30%, respectively, and the days with AQI level "𝐴𝑄𝐼 ≤ 100" increased from 11 

89% to 100% during the "lockdown" in 2020. Due to different degrees of industrialization, the decline 12 

range of Northeast, Yangtze River Delta, and Pearl River Delta areas is more than that of the Southwest, 13 

BTH, Northwest, and Central areas, the concentration of air pollutants shows significant regional 14 

characteristics. The AQI before and after the "lockdown" in 2020 showed significant spatial 15 

autocorrelation, and the cities' AQI in the north present high aggregation, and the cities in the south 16 

are in low aggregation. From the data at the national level, the changes of the four socio-economic 17 

factors of roadway passenger volume (RPV), construction area (CA), coal-fired power (CP), and the 18 

proportion of industrial added value in GDP (IND) significantly influenced AQI. This study gives 19 

regulators confidence that if the government implements regionalized air quality improvement policies 20 

according to the characteristics of each region in China and reasonably plans socio-economic activities, 21 

it is expected to improve China's air quality sustainably. 22 
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1. Introduction  25 

In December 2019, the first case of unknown pneumonia in China appeared in Wuhan, and then 26 

the virus causing pneumonia spread rapidly in China and even around the world and was named 27 

COVID-19 by WHO (WHO, 2021). Due to the spread of covid-19 from Wuhan to other provinces 28 

in China, the Chinese government announced the "lockdown" of Wuhan on January 23, 2020. 29 

Subsequently, 31 provinces' governments announced the launch of the first-class response to major 30 

national public health events and began implementing epidemic restriction measures nationwide. 31 

These government restrictions include residents being restricted from going out, large gatherings 32 

being banned, schools, shopping centers, construction sites, and factories being temporarily 33 

suspended, and traffic and transportation being controlled. Since the "lockdown" started during the 34 

Chinese new year, traffic control restricted a large number of population movements, which affected 35 

the economic activities of the whole country, but also provided an opportunity for China's air 36 

pollution research. 37 

Studies have shown that air quality will change during significant events. During the 2008 38 

Olympic Games and the 2014 APEC summit, Beijing issued policies to restrict factory production 39 

and transportation in order to improve air quality (Chen, Jin, Kumar and Shi, 2013). During the 40 

annual plenary session of the National People's Congress and the National Committee of the Chinese 41 

People's Political Consultative Conference from 2013 to 2016, due to the temporary implementation 42 

of strict air quality management measures at the annual meeting, the air index AQI decreased by 43 

5.7%. During the APEC meeting in 2014, AQI index decreased by 35.9% due to the most stringent 44 

air control measures issued by the central government, and the values of PM2.5, PM10, SO2, NO2, and 45 

CO decreased by 41.3%, 48.2%, 56.5%, 38.9% and 35.5% respectively (B.Li et al., 2017). The 2016 46 

G20 Summit in Hangzhou proved that the holding of large-scale events is related to the 47 

transformation of air quality (Li et al., 2019). However, the impact of the COVID-19 "lockdown" is 48 

unmatched by the previous major events. 49 

Recent studies in many countries had shown that the blockade caused by the spread of covid-19 50 

and the reduction of traffic and industrial activities have a positive impact on the environment (Li et 51 

al., 2020). The study found that the AQI, PM2.5, and PM10 of major cities in India decreased 52 
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significantly during the one month of blockade (Naqvi, mutreja, Shakeel and Siddiqui, 2021; Das et 53 

al., 2021; Yadav et al., 2020). By measuring aerosol composition during covid-19, it was found that 54 

anthropogenic emissions reduce the process of promoting the formation of secondary aerosols (Sun 55 

et al., 2020). The study found that the emission level of PM2.5 was closely related to the death of 56 

covid-19 infected people, and the areas dominated by fossil fuel emissions significantly affected the 57 

number of covid-19 cases (Sahu et al., 2021; Ali et al., 2021). 58 

Based on the conventional pollutant monitoring data of four years and three months in the same 59 

period from 2017 to 2021, this paper analyzes air quality indexes in 40 major cities in China before, 60 

during, and after the "lockdown". On this basis, the spatial measurement and social factor driving 61 

force models are established to study the differences of socio-economic factors on air quality both 62 

national and regional wide. The research results are helpful to understand the evidence of the impact 63 

of human social activities on air quality during the period of strict policy restrictions, as well as the 64 

regional characteristics of air pollution, and provide a reference for formulating related air pollution 65 

control policies and measures. 66 

2. Materials and methods  67 

2.1  Data sources and processing 68 

This paper selects the monitoring point data of 40 major cities in China, which spatially 69 

covers the developed cities in all provinces and regions in China. We collected daily air pollution 70 

data from China's national environmental monitoring center from December to March 2017 and 71 

selected conventional air quality indexes AQI, PM2.5, and PM10. 72 

Due to the characteristics of regional transmission of air pollution, the air pollutants 73 

concentration of each city will be affected by the surrounding cities (X. Li et al., 2017). In this 74 

study, 40 major cities are divided into seven regions according to their economic development 75 

level, industrial and energy structure, urban agglomeration development characteristics, regional 76 

climate characteristics, and geographical location (Miao et al., 2019; Xu et al., 2021; Hao et al., 77 

2018; Luo et al., 2021; Zhu et al, 2018; Wei et al., 2020; Li et al., 2021), details are shown in 78 

Table 1. 79 
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Table 1 Seven regions in China  80 

Areas Cities 

Northeast Harbin, Hohhot, Jilin, Changchun, Shenyang, Dalian 

Beijing-Tianjin-

Hebei (BTH) 

Beijing, Tianjin, Shijiazhuang, Tangshan, Jinan, Yantai, Qingdao 

Yangtze River 

Delta 

Shanghai, Nanjing, Suzhou, Wuxi, Hefei, Hangzhou, Ningbo 

Pearl River Delta Guangzhou, Shenzhen, Fuzhou, Quanzhou, Nanchang 

Southwest Chongqing, Chengdu, Guiyang, Kunming, Nanning 

Central Zhengzhou, Luoyang, Nanyang, Wuhan, Xiangyang, Changsha, 

Taiyuan, Xian 

Northwest Lanzhou, Yinchuan 

Since January 23, 2020, the 29th of the lunar calendar, is the day before the Chinese New Year's 81 

Eve, which is during the Chinese Spring Festival holiday, people all over the country are reuniting 82 

with their families. Even if there is no "lockdown," the economic activities in all regions of China 83 

will be significantly reduced. In order to make the data analysis more accurate, We selected years 84 

2018, 2019, 2021 as the lunar calendar date range of the same period of the "lockdown" in 2020 85 

for analysis, that is, 18 days before the 29th of the lunar calendar (before the "lockdown"), 18 86 

days after the 29th of the lunar calendar (during the "lockdown"), and 18 days after the end of the 87 

"lockdown." 88 

2.2 Spatial effect test model of air quality  89 

The global Moran I can explain whether the air quality per unit city has aggregation in 90 

space, judge the similarity between units in adjacent cities, and describe the overall distribution 91 

of air quality per unit city (Moran 1950). The calculation formula is as follows: 92 

Moran′s I =
∑ ∑ Wij(Xi−x̅)−(Xj−x̅)nj=ini=1 S2∑ ∑ Wijnj=ini=1                               (1) 93 

Xi and Xj will be the air pollution levels of city i and j; n is the total number of cities, x̅ is 94 

the average air pollution levels of 40 cities; Wij is the spatial weight matrix, set to 1 if area i is 95 

adjacent to area j; otherwise, it is 0. 96 

The global Moran I was proposed by Anselin in 1995 and can be used to explain the correlation 97 

between the air quality of a unit area and its surrounding area (Anselin 1995). The calculation 98 

formula is as follows: 99 

  Local Moran′s I =
(Xi−x̅)∑ Wij(Xj−x̅)nj=1S2                              (2) 100 
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Xi and Xj will be the air pollution levels of city i and j; n is the total number of cities, 101 

Wij is the spatial weight matrix, m is the number of cities that around city i. 102 

The value range of the two models is [-1, 1], and the I value can judge the aggregation degree 103 

of urban air quality level. I > 0 indicates that there is a positive spatial correlation, and the urban 104 

air quality index shows high-high or low-low aggregation; I < 0 indicates a negative spatial 105 

correlation, and the urban air quality index presents a uniform or dispersed distribution of high-106 

low or low-high; I = 0 indicates that the urban air quality index is randomly distributed and there 107 

is no autocorrelation. In this paper, the spatial autocorrelation and aggregation of air quality 108 

observations AQI among 40 major cities in China will be presented through the scatter diagram, 109 

in which the first and third quadrants of the scatter diagram represent the positive spatial 110 

correlation of observations and the second and fourth quadrants represent the negative spatial 111 

correlation. 112 

2.3  Air quality driving force model  113 

Due to the "lockdown" policy, traffic is controlled, factories and construction sites are shut 114 

down, shopping malls and residential communities are closed, and unnecessary economic 115 

activities are suspended. This paper selects RPV, CA, CP, and IND as four explanatory variables, 116 

and AQI is the explained variable. The socio-economic data are from the China Urban Statistical 117 

Yearbook, the National Bureau of Statistics, and the China Automobile Industry Association. The 118 

analysis model is as follows: 119 

                          Yt = β0 + β1RPVt + β2CAt + β3CPt + β4INDt + ε120 

(3) 121 

Y represents dependent variable AQI. PVS, REA, CP, IND are independent variables, t 122 

represents time，β[𝛽𝑜,𝛽1,𝛽2, … ,𝛽4] are model parameters to be estimated；ε represents linear 123 

random error. 124 

3. Results and Discussion  125 

3.1 Results 126 

Figure 1 shows the daily value changes of AQI, PM2.5, and PM10 in China and its seven 127 

regions during the 54 days from December 29 to February 4 in the same period of the lunar calendar 128 
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from 2017 to 2021. Phase I, II, and III are 18 days before the "lockdown," 18 days in the 129 

"lockdown," and 18 days after the "lockdown" in 2020. From a national perspective, in phase II in 130 

2020, compared with phase I, AQI, PM2.5 and PM10 decreased by 15.83%, 16.08%, and 22.12% 131 

respectively. It can be seen that the impact of Wuhan City's "lockdown" policies and measures is 132 

national wide, and other provinces have certain responses to the policies. In phase III, the three 133 

indexes showed an upward trend, which may be affected by the resumption of factories and the 134 

restoration of traffic control (Li et al., 2020). Compared with the same period in 2019, the three 135 

indexes in phase II and III in 2020 decreased, AQI, PM2.5 and PM10 decreased by 22.54%, 13.94%, 136 

and 22.30% respectively, and the three indexes decreased by 4.22%, 16.26%, and 4.72% 137 

respectively compared with the same period in 2018. It can be seen that the implementation of the 138 

city closure policy in 2020 has a positive impact on the concentration of three indexes, both month 139 

on month and year on year. 140 

141 

Figure 1 Fluctuations of AQI, PM2.5, PM10 values in seven regions and national wide during the "lockdown" from 2018 to 2021 142 

From the regional perspective, in 2020, AQI, PM2.5, and PM10 in Northeast, Yangtze River 143 

Delta, and Pearl River Delta showed a significant downward trend in phases II to III compared 144 

with phase I, reaching more than 30%. It can be seen that the "lockdown" has an obvious effect 145 
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on human activities. Due to the intensive China's heavy industry in Northeast China, the 146 

"lockdown" stopped most production and processing factories, resulting in reduced air pollutant 147 

emissions. The Yangtze River Delta and the Pearl River Delta are located in China's coastal areas 148 

and belong to the two regions with the most developed economy in China. The secondary industry 149 

is developed, and the trade import and export business is busy. Under the "lockdown" and trade 150 

control policies, the large-scale shutdown of factories leads to the reduction of air pollutant 151 

emissions, which may lead to the decline of air quality indexes (Fujii, Managi and Kaneko, 2013). 152 

The AQI, PM2.5, and PM10 of four regions of Southwest, BTH, Northwest, and Central showed 153 

a more stable change trend in 2020 compared with the three regions of Northeast, Yangtze River 154 

Delta, and Pearl River Delta. Compared with Northeast, Yangtze River, and Pearl River Delta, the 155 

development of secondary industry in Southwest, Northwest, and Central lags behind, and the 156 

"lockdown" measures have relatively little impact on the air pollution emission of factories. The 157 

secondary industry in the BTH area is developed, and the air quality indexes does not fluctuate 158 

significantly after the "lockdown" began. It might be that the BTH area is located in Bohai Bay, 159 

with a strong sea breeze. The change of air pollutant concentration level is affected by natural 160 

factors such as wind speed and wind direction or the diffusion of air pollution in other cities and 161 

counties (Shi et al., 2019). 162 

3.2 Days to reach various levels of air quality 163 

Figure 2 shows the proportion of 54 days of AQI air quality levels in China and seven regions 164 

during the "lockdown" in 2020 and the same period in 2019. The outer ring of the ring chart is 165 

the data in 2020 and the inner ring is the data in 2019. According to Chinese Environmental 166 

Quality Index (AQI) Technical Regulation "HJ633-2012," AQI air quality index is divided into 167 

six levels：Excellent (0 < 𝐴𝑄𝐼 ≤ 50)，Good (50 < 𝐴𝑄𝐼 ≤ 100)，Light pollution (100 <168 𝐴𝑄𝐼 ≤ 150), Moderate pollution (150 < 𝐴𝑄𝐼 ≤ 200)，Heavy pollution (200 < 𝐴𝑄𝐼 ≤ 300)，169 

Serious pollution (300 > 𝐴𝑄𝐼). 170 
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171 

Figure 2 The proportions of days that reach six levels of AQI during "lockdown" in 2019-2020 172 

From nationwide, in the same "lockdown" period of 2019, the average number of days with 173 

Good air quality or above accounted for 89%, the number of days with light pollution accounted 174 

for 11%, and the number of days with Good air quality or above accounted for 100% during the 175 

"lockdown" in 2020. During the "lockdown" in 2020, the proportion of the average number of 176 

days reaching Good or above level in 40 major cities in China increased compared with 2019. 177 

During the "lockdown" of seven regions in China in 2020, the proportion of days with Light 178 

pollution and below decreased compared with the same period in 2019, which can be observed 179 

from Figure 2 that the proportion of pollution days in 2019 is ranked from high to low as central 180 

(92%), BTH (50%), Yangtze River Delta (46%), Northeast (20%), Southwest (8%) and 181 

Northwest (0%), Pearl River Delta (0%), from high to low in 2020, followed by BTH (44%), 182 

central (33%), Northeast (31%), Yangtze River Delta (3%), Southwest (0%), Northwest (0%), 183 

Pearl River Delta (0%). In 2019 and 2020, the Central area and BTH area are the two most 184 

polluted regions, and the number of pollution days is much higher than the national average. 185 

Southwest, Northwest, and Pearl River Delta are the three least polluted regions in both years, 186 

while Northeast area is the only region with an increase in pollution days in 2020. 187 
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3.3 AQI spatial distribution  188 

Figure 3 shows the comparison chart of the global spatial autocorrelation analysis results of 189 

AQI concentrations in 40 major cities in China 18 days before and after the "lockdown" in 2020. 190 

The Moran index results before and after the "lockdown" are 0.669 and 0.656 respectively, which 191 

are both greater than 0, and significant at the level of 1%, indicating that the air quality in major 192 

cities in China shows significant spatial autocorrelation, and the air pollution has regional 193 

aggregation. In the comparison chart, most cities before and after the "lockdown" are located in 194 

the first and third quadrants. Before the "lockdown," only two cities are located in the second 195 

quadrant. After the "lockdown," three cities are in the second quadrant, and there is no significant 196 

aggregation in other cities. The AQI index of major cities in China shows a trend of aggregation 197 

of high-high areas and low-low areas. 198 

199 

Figure 3 Global autocorrelation of AQI for China main cities before and after 18 days of "lockdown"200 

The AQI local autocorrelation of major cities 18 days before and after the "lockdown" is 201 

analyzed, and the AQI Lisa cluster map is drawn using ArcGIS software. It can be seen from 202 

figure 3 that 18 days before the "Lockdown," the high-high aggregation areas are mainly 203 

concentrated in northern China, including the Northeast area, BTH area, Inner Mongolia 204 

Autonomous Region, and Shanxi Province. Low-low aggregation areas are concentrated in the 205 

southern coastal areas, including Guangxi Province, Guangdong Province, and Hainan Province. 206 

After the "lockdown" of the city, Jilin Province in Northeast China, Hebei Province in BTH  area 207 

separated from high-high aggregation areas, Guangdong Province in the Pearl River Delta and 208 



10

Hainan Province separated from low-low aggregation areas. China's urban air quality index AQI 209 

presents the high aggregation in the north and low aggregation in the south, and there are more 210 

aggregation areas in the north. Such aggregation characteristics show that the implementation 211 

efficiency of measures in response to the "lockdown" policy of the central government is different 212 

in each area, which might lead to the change of regional air pollution AQI index, thus affecting 213 

the change of aggregation. 214 

215 

Figure 4 Local autocorrelation of AQI for China main cities before and after 18 days of "lockdown"216 

3.4 Analysis of socio-economic factors 217 

Table 2 shows the descriptive statistical analysis of the variables. Compared with the same 218 

period in 2019, RPV, CP, CP, and IND decreased by 39.5%, 47.08%, 11.05%, and 4.23%, 219 

respectively during the "lockdown" in 2020. The "lockdown" has affected China's socio-220 

economic activities, indicating that local governments have responded to the policy and restricted 221 

residents' living and production, the air pollutants have been reduced. 222 

Table 2 Descriptive analysis of the variables  223 

Variable Unit Obs Mean Std.Dev. Min Max 

AQI - 108 92.8919 22.60645 49.225 161.75 

RPV Ten thousand people 108 2592.176 1250.354 475.5862 4359.357 

CA Million square meters 108 12117.67 1064.374 10886.23 13761.23 

CP % 108 145.2407 15.87864 125.9194 167.6786 

IND Billion kwh 108 10.13148 41.87281 -43.10345 62.5 

Table 3 shows the results of the analysis based on equation (3) for the historical average 224 

sample data of 40 major cities in China. The overall variance test value F of the model passed the 225 

significance test, indicating that the fitted model is significant. As can be seen from the results, 226 
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the coefficients of all the explanatory variables are significant at the 1% level and are positively 227 

correlated with AQI. The AQI air index decreases with the reduction of RPV, CA, CP, and IND. 228 

Among them, RPV is used to represent the impact of vehicle exhaust, which contains a large 229 

amount of black carbon in particulate matter, it is the second most important climate change factor 230 

in the world after carbon dioxide, and the exhaust has been proven to be a major driver of China's 231 

air pollution emissions. (Walsh, 2014); CA is used to reflect the level of construction dust. As a 232 

major contributor to global greenhouse gases, the construction sector accounts for 40% of the 233 

total global energy consumption and 25% of the total global CO2 emissions (Li et al., 2021; Hong 234 

et al., 2017); CP is mainly fueled by coal, and thermal power generation in China accounts for 235 

more than 70% of the total power generation. Besides, a large amount of particulate matter PM2.5236 

and harmful gases NOx, SO2 are released during the combustion process (Shon et al., 2020). The 237 

proportion of industrial added value to GDP represents the impact of factory pollution emission 238 

levels due to the fact that China's secondary industry accounts for 70% of national energy 239 

consumption, which has played an important role in the rise of urban PM2.5 (Hao and Liu, 2016). 240 

Even though lockdown, an unprecedented policy in China, has had a significant impact on human 241 

activities, these four socioeconomic factors still significantly impact AQI values, and they are the 242 

main contributors to air pollutants in China. 243 

Table 3  Analysis results of multiple linear regressions model 244 

Dependent variable Model AQI 

RPV 0.015*** 

(0.000) 

CA 0.039***

(0.001) 

CP 3.756***

(0.000) 

IND 26.798*** 

(0.000) 

Constant -738.818***

(0.002)

Obs 108 𝑅2 0.409 

P-value (F statistics) 0.000 

Note: *** p<.01, ** p<.05, * p<.1 245 
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4. Discussion and policy implementations 246 

By analyzing the spatial distribution of air quality indexes, even in regions with similar 247 

economic development levels, there are significant differences in air quality indexes in regions with 248 

similar socio-economic factors due to the comprehensive influence of climate, resources, 249 

environment, and other factors. Specifically, the air quality level in the southeast coastal area, 250 

Southwest area, and Northwest area is high; Northeast area, BTH area, and Central Plains area have 251 

poor air quality, which are the high incidence areas of haze. There are significant differences in the 252 

air quality of cities with similar economic development levels in these areas. Cities Shenzhen and 253 

Guangzhou have high economic and urbanization development levels with good air quality. 254 

However, Beijing and Hangzhou's economic development and urbanization levels are similar to 255 

Shenzhen and Guangzhou, but the air pollution is serious. 256 

Furthermore, Nanyang and Hohhot have low economic development levels, insufficient 257 

urbanization, and poor air quality. However, Kunming and Guiyang are both backward cities in 258 

economic development, and their air quality is much better than that of Nanyang and Hohhot. It can 259 

be seen that socio-economic factors such as industrial and energy structure are important factors 260 

affecting the change of urban air quality. Urbanization driven by high pollution industries will only 261 

lead to the continuous aggravation of air pollution, but cities that rely on high-tech industries to 262 

promote economic development and urbanization have fewer pollutant emissions (Peng et al., 2021; 263 

Guo et al., 2021). At the same time, urban air quality can be affected by natural factors such as 264 

resources, climate, and environment (Melamed, Schmale and von Schneidemasser, 2016; Zhang et 265 

al., 2019; MAC Kinnon, Brouwer and Samuelsen, 2018). Therefore, although humans can control 266 

most socio-economic factors when studying the methods to inhibit the deterioration of air quality, 267 

however, we should not only rely on curbing the level of economy and urbanization to achieve the 268 

purpose of air purification but also confirm the direction and focus of environmental governance in 269 

combination with various factors mentioned above. 270 

The "lockdown" policy of the epidemic is short-lived and temporary. However, some of its 271 

policy measures are consistent with the government's conventional environmental governance plan, 272 

such as traffic control and "Odd-even License Plate" policy, construction site shutdown is similar to 273 
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the government's mandatory watering and dust reduction on the construction site, and factory 274 

shutdown and scale factories emission reduction policies can be corresponding. Although the 275 

"lockdown" policy is stronger than the environmental governance policy, it has improved air quality. 276 

Once the COVID-19 epidemic is over, the production and life of residents will be fully restored, the 277 

air pollutants will increase, and the air quality will still be negatively affected. Therefore, appropriate 278 

environmental protection policies based on regional characteristics can better achieve the purpose 279 

of long-term improvement of environmental quality. Because of the high population density of 280 

China's big cities, the limited traffic governance policy will bring the problems of low resource 281 

utilization and rising costs. Encouraging green travel, developing public transport, promoting clean 282 

energy vehicles, green investment in new energy vehicle manufacturers, and subsidies for new 283 

energy vehicle buyers are environmental policies for sustainable development. The government 284 

should formulate environmental protection policies for factories in various regions of China in line 285 

with local economic development. Economically backward areas mainly carry out end-of-pipe 286 

treatment for factories to ensure their rapid economic growth. Industrially developed areas can 287 

appropriately improve environmental protection requirements, urge them to develop emission 288 

reduction technologies, replace energy and improve production efficiency. Northeast area, BTH area, 289 

and other areas with high industrial pollution and high energy consumption should establish a new 290 

development concept, phase out backward production capacity, promote joint atmospheric 291 

prevention and treatment, strengthen regulatory means, optimize the industrial structure, innovate 292 

in key areas of the industrial chain and achieve high-quality development. In areas where high-tech 293 

enterprises such as the Yangtze River Delta should promote the ecological development of industrial 294 

parks, develop low-carbon technologies such as alternative energy, light energy, wind energy, and 295 

ultra-high voltage, comprehensively layout green energy to connect to the power grid, and help the 296 

region realize a green and low-carbon way of production and life. 297 

5. Conclusion 298 

This paper analyzed the change trends of AQI, PM2.5, and PM10 on the "lockdown" restrictions 299 

and the social driving factors of AQI change in 40 major cities and seven regions in China during 300 

the "lockdown" from December 29 to February 4 in the same period of the lunar calendar from 2017 301 
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to 2021. Compared with the 36 days after the "lockdown," the three pollutant indexes' average values 302 

showed a downward trend in the 18 days before in 2020, of which PM10 decreased the most. 303 

Compared with the same period in 2018 and 2019, the three air quality indexes showed a downward 304 

trend, of which PM2.5 decreased the most in 2018 and AQI decreased the most in 2019. Among the 305 

seven regions, the three air quality indexes in the regions with developed processing and 306 

manufacturing factories and enterprises decreased significantly after the "lockdown," while the 307 

decrease in other regions was smaller. In 2020, compared with the same period in 2019, the number 308 

of days when AQI reaches good or above levels in 7 regions in China increased except in the 309 

Northeast area. Using global and local Moran I for further analysis, it was found that the regional 310 

aggregation of air pollution in major cities is obvious. The northern region of China is a high 311 

pollution aggregation area, the low pollution aggregation area is distributed in the southern coast, 312 

and the response of the northern and southern regions to the blockade policy is heterogeneous, 313 

resulting in more significant changes in the aggregation in the northern region. By analyzing the 314 

socio-economic factors affecting the change of air quality in major cities in China, it is found that 315 

road passenger volume, construction area, coal-fired power, and industrial added value significantly 316 

impact air quality, and the "lockdown" policy effect is obvious. If the central government can strictly 317 

implement the air pollution control policy, China's air quality will significantly improve. 318 
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