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Fig.1 Geographical distribution of GNSS, RS and AERONET stations in China
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Fig.2 Scatter density map of AERONET AOD and MERRA-2 AOD from 2010 to 2017. The color
represents the density of the dots.
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Fig.3 Scatter density map of GNSS PWV and RS PWYV from 2005 to 2017. The color represents
the density of the dots

(3) ERAS PWVAIT B PT4ik

T A< SR B GNSS i s e E H A
62/, [Hit, FIFERASIEMEHIPWVAIT S
A b [ X G SRR BRI RS
PWVXIERAS PWVHEITHE B VFfl . 445 H
7 CHM535 CHMS7 5/~ ik £ 12005—2017
FEERASHIRSHIPWV A THI X LL . H K4

LA H, ERASHRALIPWVAITS5RSHI4L
P AT — 80, BERAEAE RS m %
Gt R, R, ERAS PWV
1) RMS A1 Bias 4> %l & 1.86/2.0mm 5
0.27/0.41mm; ERAST[JRMSAHIBias% % N
1.81/2.04°C 5-0.29/0.5°C; XKW ERAGHE
IPWN FHT B A 45 i (A B



K4 2005—20174-ERA5 PWV/T5RS PWV/TX] LLEL A B B B, B ARER Ak = B
Fig.4 Scatter density map of ERA5 PWV / T and RS PWV / T from 2005 to 2017. The color
represents the density of the dots.
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Fig.5 Analysis on the anomaly changes of AOD, PWV and T during the weekend and the weekday
from 2010 to 2020
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Fig.6 Anomalous changes of AOD, PWV and T in different seasonal weekend and weekday

periods from 2010 to 2020
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Fig.7 Anomaly changes of AOD, PWV and T in blockade and non blockade period from 2010 to

2020
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Fig.8 Statistical chart of average anomaly changes of AOD, PWV and T from January to July 2020

| represent 25%-75%, O represent average
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Fig.10 Spatial variation distribution of AOD, PWV and T anomalies from 2019 to 2020. The color
represents anomaly value of data.
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Spatial and temporal characteristics of AOD and meteorological
factors in China during the period of COVID-19
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Abstract: Objectives: In order to explore the impact of the decrease of human activities on the air quality in China
during the period of the Corona Virus Disease 2019 (COVID-19), the temporal and spatial abnormal changes of
Aerosol Optical Depth (AOD), Precipitable Water Vapor (PWV) and Temperature (T) were analyzed, and the
impact of human activities on the air quality was revealed. Methods: Firstly, the accuracy of AOD, PWV and T is
verified by comparing with AOD provided by AERONET and PWV and T provided by radiosonde. Then, we
analyze the long-term trends of AOD, PWV and T during the weekend and the week, and find that human activities
have a certain impact on the air quality. Secondly, the temporal and spatial changes of AOD, PWV and T during
the period of COVID-19 were studied, which confirmed that there was a good correlation between human
activities and air quality. Finally, 184 cities of different grades in China are selected for further analysis to
determine the impact of population density on AOD, PWV and T, and further reveal the specific response
relationship between human activities and air quality. Results: Through the verification of the accuracy of the
data used in this paper, it is found that the data selected in this paper have high accuracy, which can be used in this
experimental study. By analyzing the COVID-19 PWV, AOD and T changes, we found that PWV, AOD and T
were all affected by the epidemic. Conclusions: Due to the influence of COVID-19, AOD, PWV and T show
different trends. At the same time, it is found that the main reason for this phenomenon is the influence of the
intensity of human activities.
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