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Abstract The coronavirus disease (COVID-19)
caused an unprecedented loss of life with colos-
sal social and economic fallout over 237 countries
and territories worldwide. Environmental condi-
tions played a significant role in spreading the virus.
Despite the availability of literature, the consecu-
tive waves of COVID-19 in all geographical condi-
tions create the necessity of reviewing the impact of
environmental factors on it. This study synthesized
and reviewed the findings of 110 previously pub-
lished articles on meteorological factors and COVID-
19 transmission. This study aimed to identify the
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diversified impacts of meteorological factors on the
spread of infection and suggests future research. Tem-
perature, rainfall, air quality, sunshine, wind speed,
air pollution, and humidity were found as investigated
frequently. Correlation and regression analysis have
been widely used in previous studies. Most of the lit-
erature showed that temperature and humidity have a
favorable relationship with the spread of COVID-19.
On the other hand, 20 articles stated no relationship
with humidity, and nine were revealed the negative
effect of temperature. The daily number of COVID-
19 confirmed cases increased by 4.86% for every 1 °C
increase in temperature. Sunlight was also found as a
significant factor in 10 studies. Moreover, increasing
COVID-19 incidence appeared to be associated with
increased air pollution, particularly PM10, PM2.5,
and O; concentrations. Studies also indicated a nega-
tive relation between the air quality index and the
COVID-19 cases. This review determined environ-
mental variables’ complex and contradictory effects
on COVID-19 transmission. Hence it becomes essen-
tial to include environmental parameters into epide-
miological models and controlled laboratory experi-
ments to draw more precious results.
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1 Introduction

The coronavirus disease 2019 (COVID-19), a dev-
astating respiratory infection, spread globally and
caused the loss of nearly 6.07 million humans life
(Bilal et al., 2021; “Coronavirus Graphs: World-
wide Cases and Deaths—Worldometer”, 2020.). The
COVID-19 is occurred by a novel Severe Acute Res-
piratory Syndrome Coronavirus-2 (SARS-CoV-2),
first identified in China’s Wuhan city on December
31, 2019 (Rahman, 2020). The WHO (World Health
Organization) declared it a global pandemic on
March 11, 2020 (Gupta, Pradhan, et al., 2020). The
irresistible spread of COVID-19 and lack of medi-
cal amenities have affected global economic growth,
increased unemployment rate, and breakdown of
healthcare systems even in more developed countries
(Sahoo, 2021). The evidence showed that the disease
spread through direct, indirect, or close contact with
the infected person and also create co-infection with
other viral diseases (Rahman & Rahman, 2020). The
transmission occurs through the respiratory drop-
lets during coughing and sneezing within a range of
1 m from the diseased individual (WHO, 2020; San-
tarpia et al., 2020). Since the outbreak, researchers
have been trying to identify the substantial determi-
nants affecting the survival and droplet transmission
of SARS-CoV-2. Previous studies had recommended
that the ambient environmental factors and air con-
taminants were acted as the hazard factors for severe
respiratory disease (Sahoo et al., 2021). Recent inves-
tigations have shown that weather and climatological
factors such as temperature, humidity, rainfall, wind
speed, air quality, and air pollution impacted the
COVID-19 pandemic (Paraskevis et al., 2021).

The effect of temperature and humidity was mostly
studied in response to the COVID-19 pandemic and
showed diverse outcomes from significantly positive
to negative and even no relationship with viral trans-
mission (Nakada & Urban, 2020). Moreover, a study
in the USA found air pollution, particularly Nitrogen
dioxide(NO,) as a significant risk factor. The fre-
quency of rainfall had also significantly correlated
with the COVID-19 outbreak. The air quality index
(AQI) has demonstrated significant positive impacts
on the pandemic. Studies have confirmed more con-
tradictory outcomes and a lack of proper evidence
on current fiction between different environmental
parameters and the COVID-19 pandemic. Therefore,
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additional investigations are required to understand
the nature and extent of these factors’ effect and the
consequences of the air pollutants on COVID-19
infection rate and death (Ma et al., 2021). Hence, this
study was undertaken to summarize the impacts of
different environmental factors, including tempera-
ture, rainfall, humidity, air quality, wind speed, and
air pollution, by reviewing the previous literature and
providing recommendations for future interpositions.
The findings will assist researchers and policymak-
ers with better understanding an effective response to
recurrent outbreaks. It will also facilitate the develop-
ment of environmental policies for reducing pollution
and improving air quality.

2 Methods
2.1 Bibliographical research and paper selection

An extensive literature review was conducted, includ-
ing the published articles from January 1, 2020, to
June 20, 2021, focusing on the effect of different envi-
ronmental parameters and environmental pollutants
on the spread of COVID-19. This study assessed arti-
cles from different publishers like Nature, Springer,
Elsevier, MDPI, and SAGE based on the combina-
tion of keywords such as Environmental factor and
COVID-19 spread, Temperature and COVID-19, Pre-
cipitation and COVID-19, Humidity and COVID-19,
Air pollution and COVID-19, Weather variable and
COVID-19, Wind speed, temperature, and COVID-
19. The number of reports obtained from different
publishers based on the searched keywords is pre-
sented in Table 1.

The initial search results showed a total of 10,553
papers from different publishers, including Nature
(2031), Springer (251), Elsevier (5180), MDPI
(212), and Sage (148). Then, all the articles’ title and
abstract (7822) were carefully screened and included
only 164 documents containing specific relationships
between various environmental factors and COVID-
19 transmission. There are other factors like host sus-
ceptibility, immunological variation, and viral muta-
tion could also influence the transmission of disease
incorporating environmental variation. However, in
this review, we only considered the contribution of
environmental parameters. We also excluded inter-
nal environments like indoor temperature ventilation.
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Table 1 Number of articles
searched and included in
the review concerning the

Keywords

Nature Springer Elsevier =~ MDPI

N n N n N n N n N n

keywords
Environmental factor and COVID-19 spread 212 4 79 10 1161 14 14 0 82 1
Temperature and COVID-19 1345 3 118 6 3114 6 137 4 43 3
Precipitation and COVID-19 131 0 17 2 284 1 12 0 13 O
Temperature, humidity and COVID-19 229 2 15 8 208 8 20 0 3 1
Air pollution and COVID-19 70 2 11 5 211 4 11 0 2 1
N: No. of articles obtained Weather variable and COVID-19 43 0 11 5 201 17 0 05 1
after searched by keywords, Windspeed, temperature and COVID-19 1 0 0 0 1 2 18 00 0
n: No. of articles included Total 2031 11 251 36 5180 52 212 4 148 7

in the review

Though we tried to reach out to the highest number of
literature, few journals’ restricted data sharing policy
limited our access. Following the first evaluation (164
papers), the number of studies was again reduced to
110 based on reading the entire text and eliminating
the duplicates. The articles finally included in the
review were 110. Among 110 articles, 52 were from
Elsevier, 36 from Springer, 11 from Nature, 4 from
MDPI, and 7 from Sage. Selected studies conducted
in different countries are presented in Fig. 1. A higher
number of studies were conducted in China (n=16)
and India (n=16), followed by the USA (n=13). The
review also included 8 studies conducted in multiple
countries, 6 from Italy, 10 from Spain and Brazil, and
6 from Turkey and Singapore. The category “Others”
included the countries whose frequencies were two or
less.

Fig.1 The number of
articles found in different
countries

2.2 Data preparation

The data for this review article have been collected in
a very organized and systematic way. All the papers
obtained from the search were finally stored in a local
repository in the primary stage. A simple data matrix
was created after carefully reading all the documents.
The data matrix focused on the methods employed
in the research papers, the results, and their recom-
mendations. In addition, the name of the journal and
the country where the research was conducted were
recorded. However, the methods and results of the
documents remain the main sources of information
and interest of the current review. Microsoft Word
was used to create data matrices with nine columns:
Serial Number, Authors, Year, Country, Publishers,
Journal, Methodology, Results, and Recommendation
(See Fig. 2).

Others I —— 35
China I 16

India I 16
USA I 13
Multiple country I 8

Country

Turkey W 3
Singapore N 3

Ttaly I 6
Spain N 5
Brazil I 5

10 20 30 40
® Number of Articles
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Environment

SN | Author | Year | Country | Publisher Journal Methodology Results Recommendations
1 | Mehmet 2020 | Turkey ELSIVIER | Science of the | (1)Spearman's Rank | (1)The correlation between the population | For future research, these analysis
Sahin Total Correlation and the COVID-19 1s closely related may be considered The exact

(1)The wind speed of the last 14 days, | number of people, who have come
including the day of the incident, represents | from abroad and have been

a positive relationship with the number of | quarantined in cities, could enhance
COVID-19 cases the accuracy of the analyses

(11) Temperature on the day of cases has the
highest correlation with the COVID 19
spread

(1v)The effect of humudity 1s the Highest
with the spread of COVID 19

9

Peng Shi 2020 | China
Total (11)Separate
Environment | DLNMs

(1v)Sensitivity
analysis

ELSIVIER | Science of the | (1)Meta-analysis

(1)SEIR  model,
and M-SEIR model

(1)Temperature was significantly | Our M-SEIR model for Wuhan
associated with the daily incidence of | predicted that the COVID-19
COVID-19 based on LOESS, DLNMs, and | outbreak would peak on about

an M-SEIR model March 5, 2020 and end i late

(1) Temperature drove the spatial and | April MSEIR models provide better
temporal correlations of the COVID-19 | guidance for national and

outbreak in China international prevention and
(11)The transmission rate decreased as | intervention measures that target
temperature increased COVID-19

Fig. 2 Data matrices created based on the information of selected documents (n=110)

2.3 Data analysis techniques applied by the selected
articles

This review paper has screened 110 documents relat-
ing to the impact of weather indicators and the spread
of COVID-19. Most of the countries used single
country data of different cities for research. Correla-
tions and regression analysis were the most frequently
used methods to analyze the effects of environmental
factors on the COVID-19. Different correlation meth-
ods such as Kendall’s Rank, Pearson’s, Spearman’s
Rank correlation were recurrently used. The Linear
Regression model was frequently found in regres-
sion analysis in the studies. In addition to Linear
Regression, Log-linear regression, Negative Binomial
Regression, Nonlinear Regression, Poisson Regres-
sion, and Weighted Regression were also applied in
previous articles. Besides correlation and regression
analyses, the other methods used are: Generalized
additive model, Generalized linear model, Log-linear
generalized additive model, Mann—Kendall method,
Sen’s slope estimator, Response surface methodology,
Wavelet transform coherence, etc.

3 Results
3.1 Methodologies
This study reviewed published online articles on

the influence of different environmental factors on
COVID-19 transmission. Different studies employed
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various statistical methods to find the results. Most of
the papers (n=52) employed correlation analysis as a
statistical approach, 31 articles used regression analy-
sis, and 42 studies applied other statistical techniques.
Spearman and Kendall rank correlation tests were
used to investigate the correlation between COVID-
19 and meteorological parameters (Igbal et al., 2021;
Pani et al., 2020). This study found 24 articles that
used Spearman’s Rank as a method for their analysis.
The spearman rank correlation is a nonparametric
test that determines the strength of the relationship
between two variables. A study in India investigated
the relationship of daily COVID-19 cases, air pol-
Iution concentrations, and climatic variables using
Spearman’s correlation and the generalized additive
model (GAM) (Sahoo, 2021). This review found that
21 papers used linear regression analysis, whereas
two articles used nonlinear regression models. Non-
linear regression has also been proposed to represent
the behavior of the growth curve of COVID-19 in big
cities of Brazil. The linear and nonlinear relationship
between annual mean temperature compensation and
confirmed cases were explored by applying a general-
ized additive model (GAM) (Prata et al., 2020). The
Distributed Lag Nonlinear Model was also executed
to investigate the effects of climatic variables using
generalized additive models (GAM) (Fawad et al.,
2021; Zhu et al., 2020). Negative binomial regres-
sion was another statistical method used to find the
possible meteorological impact on COVID-19 trans-
mission (Gupta, Banerjee, et al., 2020). Some papers
used other statistical techniques such as the Arimax
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model, analysis of variance, and air quality index. A
list of variables that influenced the COVID-19 trans-
mission in different articles is presented in Table 2.

3.2 Relationships and impacts of meteorological
factors on the spread of COVID-19

After screening, the selected literature showed that
seven main variables: Temperature, Rainfall, Humid-
ity, Sunshine, wind speed, Air pollution, and Air
quality, were frequently used in the analysis of pre-
vious studies. Moreover, a few articles addressed
some less significant variables, such as biodiversity,
dew point, population density, climate change, and air
exchange rate. A list of environmental variables that
influenced the COVID-19 transmission in different
articles is presented in Table 2.

Table 2 depicted that, after studying all the papers
considered in this study, 55 (47.8%) research arti-
cles found a positive correlation between tempera-
ture and COVID-19 transmission. In contrast, nine
research papers found a negative relationship between
temperature and COVID-19 (7.8%). Temperature
between 8 and 10 °C was correlated with a lower
rate for COVID-19 daily confirmed cases. Moreover,
a study found when the daily temperature increased
in the range of 5 °C-15 °C, the number of confirmed
cases decreased. In lag,;, each 1 °C rise in daily
temperature was linked with a pooled relative risk

(RR) of 0.90 (Liu et al., 2020). Following days with
warmer temperatures, the global pandemic severity of
COVID-19 decreased marginally with a RR of 0.96
(Shi et al., 2020). When the temperature was below
3 °C, the number of cases had a significant positive
association; however, the temperature above 3 °C
caused the flatten of correlation. The daily number of
COVID-19 confirmed cases increased by 4.86% (95%
CI: 3.209-6.513) for every 1 °C temperature increase
(Xie & Zhu, 2020). Another study reveals that for
every 1 °C increase in temperature below the limit of
25.8 °C, the cumulative confirmed cases fell by 5.90%
(t=4.22, p=0.0001) (Prata et al., 2020). In particu-
lar, the temperature had a negative association, imply-
ing that greater temperatures resulted in decreased
COVID-19 transmission (Poirier et al., 2020). In con-
trast, population size and average temperature do not
impact COVID-19 evaluated by a negative binomial
regression model (Loché Fernandez-Ahija & Fernan-
dez Martinez, 2021; Lulbadda et al., 2021). The tem-
perature impact was not consistent throughout the
South Asian countries (Hossain et al., 2021). Several
studies have provided contradictory answers on this
issue. However, very little research found insignifi-
cant relationships between temperature and COVID-
19 transmission.

We identified nothing concerning rainfall in 95
out of the 110 research papers. Only 9 (7.8%) reports
found that precipitation was associated with the

Table 2 List of

. . Variables Frequency  Percent  Variables Frequency  Percent

meteorological variables

influencing the COVID- Temperature Wind speed

:z;rc‘:gj?;fi‘fe . i‘:f? 118) Not included 46 443 Notincluded 86 79.1
Positive Correlation 55 47.8 No relationship found 7 6.1
Negative Correlation 9 7.8 Relationship found 17 14.8
Rainfall Air pollution
Not included 95 87 Not included 87 80
No relationship found 6 52 No relationship found 3 2.6
Relationship found 9 7.8 Relationship found 20 17.4
Humidity Air Quality
Not included 51 48.7 Not included 86 79.1
No relationship found 20 17.4 No relationship found 2 1.7
Relationship found 39 339 Relationship found 22 19.1
Sunshine Others 4 3.47
Not included 98 89.6
No relationship found 2 1.7
Relationship found 10 8.7
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transmission of COVID 19, and 6 (5.2%) articles
found no relationships. Precipitation showed nega-
tive impacts in a study in India, whereas the mixed-
effects were found in Pakistan. Some studies claimed
that excess rainfall could reduce the new coronavi-
rus transmission, while others claim rain makes the
virus more contagious. The frequency of rainfall
was significantly correlated with the covid-19 out-
break (Menebo, 2020). When other environmental
variables were considered, rainfall seemed to have a
negative relationship with COVID-19 transmission
(Hridoy et al., 2021). According to a summary from
some research, precipitation does not have a purify-
ing impact or slow down the COVID-19 virus spread.
Some researchers claimed rainwater is expected to
dissolve or wash the virus away from the surfaces.
From Table 2, it is observed that 39 (33.9%) of
the studies found a significant relationship between
humidity and COVD-19 infection, whereas 20
(17.4%) of the studies found no vital relationship.
This review also identified that 9 research papers
mentioned rainfall and humidity have almost the
same impact. Among the selected documents, four
indicated that COVID-19 spread was independent of
humidity, whereas five pieces reported that rain and
humidity are associated with COVID-19 outbreak. An
investigation found that the precipitation and humid-
ity were significantly associated with reduced average
daily numbers of confirmed COVID-19 cases (Lor-
enzo et al., 2021). A study reveals that the meteoro-
logical variables influence COVID-19 transmission,
and low temperatures, a mild cyclical temperature
variation, and low humidity were expected to encour-
age the spread (Liu et al., 2020). The impact of tem-
perature and humidity on the seasonal viability and
mode of spread of COVID-19 were remarkably con-
sistent. A comprehensive study indicated that envi-
ronmental factors such as temperature and humid-
ity might impact the spread of COVID-19. Warmer,
humid climates appear to possess a lower chance of
SARS-CoV-2 viral transmission. Despite the low
assurance of the information based on observation
configuration of the studies and the underlying risk of
bias, the results suggest that high mean temperatures
and average relative humidity generally supported
COVID-19 transmission compared to reports from
the coldest countries or periods under cold tempera-
tures (Auler et al., 2020). Ambient temperature and
specific humidity influence COVID-19 cases in USA
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cities were evaluated using a case-crossover design
with a distributed lag nonlinear model. It exhibited
a robust association within the humidity range of
5-16 g/kg (Runkle et al., 2020). Some of the studies
also found opposite results. The number of COVID
19 cases was not impacted by the higher temperature
and relative humidity in the south of the USA, Brazil,
India, and Bangladesh (da Silva et al., 2021).

This review study found that 10 (8.7%) research
articles revealed significant relationships between
sunshine and COVID-19 infection. This study also
observed that 17 (14.8%) of the research paper found
wind speed significantly influenced the spread of
the COVID-19 pandemic. Studies indicated that low
wind speed is associated with a greater COVID-19
case. Low temperatures and sunlight hours are asso-
ciated with more COVID-19 cases (Rendana, 2020).
A study examines data from Turkey to investigate
the impact of temperature, dew point, humidity, and
wind speed on COVID-19 cases over one day, three
days, seven days, and fourteen days. The number of
COVID-19 cases positively connected with wind
speed during the past 14 days, including the day of
the occurrence (Sahin, 2020). Wind and population
density accounted for 94% of the viral transmission
variation, significantly influencing the virus dissemi-
nation or the number of cases (Coskun et al., 2021).

Table 2 reveals that 20 (17.4%) studies found sig-
nificant influences of air pollution on COVID-19
cases. Only three (2.6%) did not find relationships
between these two variables. It might be stated that
air pollution seems to have a hidden impact in ampli-
fying COVID-19 consequences. This review also
identified that 22 (19.1%) research found significant
relationships between air quality and COVID-19
infection. Nine Asian cities have been studied PM2.5
and COVID-19 deaths and found a higher correlation
than the reported COVID-19 pandemic and PM10
(Gupta et al., 2021). According to research, air pol-
lution, particularly NO, in the USA, might be con-
sidered a significant risk associated with COVID-19
vulnerability and morbidity. Population density could
probably play a role in the COVID-19 epidemic (Sar-
madi et al., 2021). According to the previous study,
there is a direct correlation between COVID19 occur-
rence and air quality. A study found an increasing
COVIDI19 incidence appears to be associated with
increased PM10, PM2.5, and O; concentrations (Stu-
fano et al., 2021).
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4 Discussion

A considerable number of research articles have
validated the weather-induced COVID-19 spreading
hypothesis. However, previous studies investigated
the impact of air pollutants and different meteorologi-
cal factors on the spread of COVID-19, concluded
with wide variations and contradictory findings.
Descriptive statistics, Spearman’s and Kendall rank
correlation, and Pearson’s tests were used to explore
the correlations of environmental factors, air pollut-
ants, and air quality index (AQI) with daily identified
COVID-19 cases. Though most research had identi-
fied temperature as an essential variable influencing
COVID-19 transmission, many other factors could
also exacerbate the rate of infection. Rainfall, humid-
ity, air quality, wind speed, and sunlight are some of
the variables included in the studies.

The majority of analyses established a positive
association between temperature and COVID-19
spread. COVID-19 infection increased along with
the increase in temperature, and daily new cases
were positively linked with temperatures (Yuan
et al., 2021). Early studies suggested the potentially
decreased viral transmission in warmer regions and
the summer season (Briz-Redén & Serrano-Aroca,
2020; Christophi et al., 2021). However, the continu-
ous surging of CVID-19 cases in different countries
throughout the year regrets this relationship with
the temperature. Studies also found that temperature
and relative humidity were negatively related to the
daily new cases and new deaths of COVID-19 (Qi
et al., 2020; Wu et al., 2020). In Europe, the virus was
found to spread rapidly with the combination of the
lower outdoor temperature and lower relative humid-
ity indoors. However, COVID-19 may be partially
suppressed by high temperature and humidity (Wu
et al., 2020). Therefore, monitoring the weather con-
ditions, such as daily minimum temperature, maxi-
mum temperature, and average temperature, is essen-
tial in minimizing the spread of infectious diseases
(Lasisi & Eluwole, 2021).

Humidity is the second most influential environ-
mental parameter of COVID-19 transmission follow-
ing temperature. Temperature and humidity have a
nonlinear relationship with the spread of COVID-19
(Aidoo et al., 2021). Literature stating the COVID-
19 virus spreads in windy weather indicates that the
virus in the air is one threatening factor for humans

living in high air circulation (Coskun et al., 2021).
A study conducted in 127 countries reveals that the
temperature, relative humidity, and wind speed below
20 °C, 70%, and 7 m/second were significantly asso-
ciated with the daily new cases of COVID-19. Wind
speed, humidity, and solar radiation have an inverse
correlation with the infection rate (Ahmadi, et al.,
2020). Excess rainfall could reduce transmission
(Hossain et al., 2021). On the contrary, a study found
humidity and wind speed did not affect the infectiv-
ity of COVID-19 (Pahuja et al., 2021). A study’s
results indicate that wind speed, evaporation, and
pressure have a positive linear relationship with the
risk of the spread of COVID-19 (Singh et al., 2021).
The presence of coronavirus in the sewerage has been
confirmed, but there is no evidence that it is transmit-
ted through sewage or contaminated drinking water
(Poirier et al., 2020).

Studies investigated that cities with little wind,
low temperature, and frequently high levels of air
pollution had higher numbers of COVID-19 cases
and deaths (Islam, et al., 2021). Components, espe-
cially NO,, could be contributing factors in the dis-
tribution of COVID-19 (Sarmadi et al., 2021). A
machine-learning algorithm-based analysis investi-
gated a direct relationship between the concentration
of PM2.5 and COVID-19 deaths (Mele & Magazzino,
2020). Moreover, AQI also demonstrated significant
positive impacts on COVID-19 (Pei, et al., 2021).
Studies also found negative relationships of CO, NO,,
SO,, 053, PM10, PM2.5, and AQI with the COVID-
19 cases and the number of deaths (Sangkham et al.,
2021).

The diversity of the impact of meteorological fac-
tors on COVID-19 among previous studies demands
further extended analysis to resolve the knowledge
gaps (Qi et al., 2020). Future studies should pay more
attention to experimental and observational studies,
especially in the absence of public health measures
(Paraskevis, et al., 2021). Several other factors like
population density, public health policies, social cul-
ture, healthcare quality, and communication could
play critical roles in transmitting COVID-19 infec-
tions. Therefore studies should consider the effect of
these variables along with environmental parameters
(Babuna, et al., 2021).

According to the information obtained so far,
COVID-19 can be transmitted in different weather,
climatic and seasonal conditions. Climate variables
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explain some crucial aspects of COVID-19 transmis-
sion. Still, they cannot justify the disappearance of the
outbreak without considering epidemiological meas-
ures like social distance (Loché Fernandez-Ahidja &
Fernandez Martinez, 2021). This review suggests the
basis for future studies and implements Spatio-tempo-
ral strategies to prevent future epidemics.

5 Conclusions

This comprehensive review scrutinized different
weather and climatic variables as well as environ-
mental pollutants influencing COVID-19 transmis-
sion. Literature investigated significant correlations
among meteorological factors, air pollutants, and
COVID-19- infection. The temperature has been
revealed as one of the major contributing parameters
for the variation in the number of COVID -cases.
Studies showed a positive correlation of temperature
with the spread of the virus. The number of cases
increases with the increase in per unit temperature
below a certain threshold (25.8 °C) temperature. The
humidity was another major meteorological factor
that was found to have significant relationships to
the pandemic followed by temperature. On the con-
trary, a few pieces of the literature found no correla-
tion between temperature and COVID-19 infection.
Moreover, air pollutants, especially the concentra-
tion of PM2.5 and PM10 and air quality index, sig-
nificantly affect the COVID-19 infection. It is well
understood that additional large-scale research is
required to resolve the conflict between previous
studies, including data from different seasonal and
climatic conditions. This study could assist policy-
makers and stakeholders in formulating comprehen-
sive action plans to establish a meteorological warn-
ing system and a prediction for timely response to
the SARS-CoV-2 upsurge.
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