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Abstract 
Several recent works indicated the association of climatic factors and air pol-
lution with the spread of coronavirus disease-2019 (COVID-19, total daily 
confirmed deaths and new cases). Nonetheless, the impact of climatic and 
environmental conditions concerning virus spread and demise, yet not been 
solved. Present research work focuses on the spread of COVID-19 over five 
distinct states/territories of India; those have pretty different climatic condi-
tions and the air quality index. The Kendall rank correlation and Spearman 
rank correlation tests at 95% significance were used from 3 Jan-15 May 15, 
2021 (132 days), including April 2021, a month of sharp rise COVID-19 
second wave. For all the regions, a significant positive correlation of temper-
ature (>0.6) and a significant negative correlation of humidity (<−0.5) is 
found with COVID-19 except for Kerala (insignificant and weak relation-
ship). However, in the case of wind speed, a lower correlation is found eve-
rywhere except over Andhra Pradesh (>0.5). For all the states, a significant 
and consistent inverse relationship (<−0.3) is found between COVID-19 and 
the daily Air Quality Index (AQI) from 1 Mar to 13 May 2021 (74 days). 
Thus, increase in temperature and winds, decrease in relative humidity were 
the climatic reasons, those chipped in COVID-19 cases surge and consequen-
tial enhancement of Air quality. These results are quite promising to com-
prehend the mutual tie-up between climate and COVID-19. 
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1. Introduction 

The novel Coronavirus (COVID-19) disease caused by pathogenic agent SARS- 
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COV-2 (severe acute respiratory syndrome coronavirus2), which was reported 
from Wuhan, China in December 2019 [1], proved to be highly contagious and 
took most of the countries of the world in its hold. The outbreak of novel coro-
navirus (2019-nCoV) was declared a Public Health Emergency of International 
Concern (PHEIC) by the World Health Organization (WHO) on 30 Jan 2020 
and later on 11 March, 2020, it was declared as a pandemic by WHO concerning 
the alarming levels of spread and severity [2]. In India, the first case of COVID-19 
was reported from the state of Kerala towards the end of Jan 2020 [3]. To con-
tain the spread of the disease, the Indian government imposed a nationwide 
lockdown that continued from 25 Mar till 3 May, 2020. But despite adequate 
measures taken by the government in the very beginning to contain the spread 
of the pandemic, the COVID-19 cases continued rising primarily due to the highly 
contagious nature of the disease and due to breaches in the social distancing and 
mask-wearing norms. With continuous rising in the COVID-19 cases, India faced 
a peak in daily active COVID-19 cases with around 90000 daily new cases in mid- 
September 2020, which dropped below 15,000 in January 2021. But from the first 
week of March 2021, cases in India once again started rising sharply, reaching 
around 392,000 daily new cases and around 4000 daily deaths in the first week of 
May 2021. The second wave of COVID-19 turned out to be even worse than the 
first wave, with reporting of around 100,000 deaths from 1 April, 2021 to 15 May 
2021. The surge in the cases in the second wave in some states shows a correla-
tion with the rise in the presence of double mutant B.1.617of SARS-CoV-2 [4]. 
Till 28 May 2021 total 27,555,457 confirmed cases and 318,895 deaths due to 
COVID-19 had been reported by India [5].  

The uneven spread rate of the pandemic and difference in the fatality rate in 
the different regions of the world prompted many researchers from different 
parts of the world to investigate if there is any association of climatic variables 
with the spread of the disease and its fatality rate. Some studies suggested re-
duced activity of the virus in hot and humid conditions as found for SARS and 
other influenza also [6] [7] [8] [9]. On the basis of comparison of climate data 
for eight cities that are more affected with COVID-19 with 42 cities of the world 
for the period of January to 10 Mar 2020, [10] also reported the distribution of 
substantial community outbreaks of COVID-19 along restricted latitude, tem-
perature, and humidity measurements and found it to be in line with the be-
havior of other seasonal respiratory viruses. A negative correlation between 
COVID-19 transmission and temperature was also reported in China [11]. A 
negative correlation between temperature and COVID-19 cases has been reported 
in several other regions, too, for instance, over Brazil by [12] and for Turkey by 
[13].  

However, several researchers also reported on positive correlation of temper-
ature with COVID-19 cases in different regions [14] for New York; [15] for In-
donesia; [16] for India, [17] for Delhi; [18] for three Indian cities, and a positive 
correlation with humidity [16] [19]. [20] found a positive association between 
the mean temperature of the last two weeks and newly confirmed COVID-19 cases 
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based on data of 122 cities of China. [21] suggested that local weather conditions 
with low temperature, mild diurnal temperature range, and low humidity likely 
favor transmission. [22] found no evidence of reduction in COVID-19 cases at 
warmer mean, minimum and maximum temperatures in a study over Spain. [23] 
suggested a strong association between higher average temperature and lower 
COVID-19 incidences.  

Air pollution has also been found to be associated with the spread of COVID-19 
by several researchers [24]. [24] found the significant role of particulate matter 
(PM) in the spread of COVID-19 in Italy. [25] reported positive relationships 
between air pollutant concentrations, specifically NO2 with COVID-19 mortal-
ity and infectivity in England and found PM2.5 a significant contributor to 
COVID-19 cases. In China also, a positive correlation of the Air Quality Index 
(AQI) is reported with COVID-19 cases [1]. A negative correlation of the lower 
environmental quality with the human immune system was suggested in China 
[26]. Though, in Germany, a significant relationship of the environmental qual-
ity index is found only with the active cases from COVID-19 pandemic [27].  

Till now, relatively few studies have been reported analyzing the effect of wea- 
ther conditions and air pollution on COVID-19 in different Indian states, al-
though there is a significant difference between the weather conditions and air 
pollution over the other states of India. The difference in the correlation trends 
of meteorological parameters with COVID-19 over different regions prompted 
us to undertake this study over five states of India. This study provides a com-
parative analysis of the link between climatic variables and air pollution with 
COVID-19 and further enhances our understanding of climatic variables’ impact 
on the spread of pandemics.  

2. Research Methodology 

The present study is done from 3 Jan to 15 May 2021 to explore the effect of the 
climate parameters on the COVID-19 cases. This period includes the second 
wave of COVID-19 in India and the Indian subcontinent, in which the double 
mutant B.1.617 of SARS-CoV-2 is supposed to be dominant in several states of 
India. For this period, the correlation of the climatic variables with the COVID-19 
total confirmed cases, daily cases and fatalities is tested using non-parametric 
Kendall and Spearman rank correlation tests because the data was not found to 
be normally distributed. Spearman’s rank correlation coefficient and Kendall’s 
rank correlation coefficient are non-linear rank-based correlation coefficients 
that are frequently used to test the association between two variables. All the 
correlations are tested at 95% significance, otherwise stated at the bottom of 
each table. Results on Chandigarh were analyzed (not shown) on 99% signific-
ance and interestingly there was hardly a change in the correlation coefficient 
values. The correlation test between AQI and COVID cases is done for the period 
of around two and half months, i.e., 1 Mar-May 13, 2021 (44 days). We tried 
Leg-lead correlation between COVID-19 and climatic variables, and the 7-days 
running mean of COVID-19 case data with climatic variables did not enhance the 
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correlation coefficient than we showed in the present research work. 

2.1. Study Area 

Five Indian states/union territories are selected for the present study, i.e., Andhra 
Pradesh, Chandigarh, Delhi, Kerala and Puducherry. The reasons for the selec-
tion of these areas for the study are as follows: 

1) There is a difference in temperature and humidity of the above states, so it 
provides the different climatic conditions (Figure 1) for exploring the link with 
COVID-19. 

2) These states differ in respect to the air quality index (see Table 1). Out of 
the above, Puducherry remains least polluted while Delhi remains among India’s 
most polluted regions. Therefore, to relatively analyze the effect of pollution on 
the fatality rate of Covid-19, the above states with different AQI records are 
chosen. 

 

 
Figure 1. Display of 5-selected states/territories (Andhra Pradesh, Puducherry, Chandi-
garh, Delhi, Kerala) of India. In Bracket shows the climatic temperature (˚C) and relative 
humidity (%) for March and April, respectively. 
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Table 1. Details of population, area, decadal growth rate, population density and average AQI (for March and April) for the 
states/territories and total COVID-19 infected cases, deaths and case fatality rate as of15 May 2021. 

State 
Latitude, 

Longitude 

Population 
Decadal 
Increase 

Rate 

Area Population Mean AQI Mean AQI Population 
infected as 
on 15 May 

2021 

Total 
Deaths as 
on 15 May 

2021 

Case  
Fatality 

Rate as on 
15 May 

2021 

(as per 2011  
census) 

(Km2) 
Density 
(/km2) 

March April 

Andhra 
Pradesh 

15.9129˚N, 
79.7400˚E 

49,670,000 10.98% 1,60,205 310 91.1 75.7 1,366,785 9077 0.664 

Chandigarh 
30.7333˚N, 
76.7794˚E 

1,055,450 17.19% 114 9258 113.2 91.8 53,393 609 1.141 

Delhi 
28.7041˚N, 
77.1025˚E 

16,787,941 21.21% 1483 11,320 222.3 199.8 1,372,475 20,618 1.502 

Kerala 
10.8505˚N, 
76.2711˚E 

33,406,061 4.91% 38,852 860 77.9 71.1 2,050,889 6150 0.299 

Puducherry 
11.9416˚N, 
79.8083˚E 

1,247,953 28.08% 490 2547 53.7 48.9 78,973 1069 1.354 

 
The population, area, population density, and mean AQI (over March and 

April) of the above states and territories are listed in Table 1. Among these, the 
total population of Andhra Pradesh is the highest, around 49.67 Million as per 
the 2011 census, but its population density is only 310 per sq. km, which is the 
minimum among the states selected for the study. Out of these, Delhi has a 
maximum population density, i.e., 11,320 per sq. km, and the highest case fatali-
ty rate of 1.50% (as of 15 May 2021), while in Kerala, the case fatality rate is the 
lowest 0.299% (as on 15 May 2021). Puducherry is the least polluted out of all 
the above states and territories, but the case fatality rate in Puducherry is 1.354% 
as of 15 May 2021.  

2.2. Data Collection 

For the above five regions, daily data for climate parameters like mean tempera-
ture (˚C), relative humidity (%) and wind speed (m/s) at 2 m height are taken 
from NASA Power Data Access Viewer [28]. For analyzing the effect of air pol-
lution, the daily air quality index (AQI) for 1 Mar-13 May 2021 is retrieved from 
the Central Pollution Control Board website, India [29]. On this source, daily 
data of national air quality index values recorded at the different AQI stations of 
India are openly accessible. AQI data includes seven pollutants, e.g., PM2.5, 
PM10 and gases. On a particular day, the AQI is based on a prominent pollutant 
over a region.  

For this study, the data for COVID-19 cases (total confirmed cases, total deaths 
and daily new cases) of Andhra Pradesh, Chandigarh, Delhi, Kerala and Pudu-
cherry is procured from [30] for the period 3 Jan-15 May 2021. This openly ac-
cessible source provides detailed information of COVID-19 cases of India state-
wide w.e.f. Mar 2020 as on 15 May 2021.  

https://doi.org/10.4236/jep.2021.1212063


K. Muktavat, V. Kumar 
 

 

DOI: 10.4236/jep.2021.1212063 1074 Journal of Environmental Protection 
 

3. Results and Discussions 
3.1. Contribution of Mean Temperature 

During COVID-19, a general belief was quite prevalent in the community that 
people living in hotter regions are less prone to virus infection. The same was 
believed that if the temperature rises, COVID-19 may go away [31]. Figure 1 
shows the average temperature 3 Jan 2021 to 15 May 2021 for the five states/ter- 
ritories along with daywise COVID-19 total confirmed cases, total deaths and 
new cases. The estimated Kendall rank correlation coefficient values for average 
temperature and COVID-19 (total confirmed cases, total deaths and daily new 
cases) are given in Table 2. The correlation between temperature and COVID-19 
remains relatively high > 0.6 except over Kerala. Temperature over Kerala does 
not vary except 24˚C to 30˚C as compared to other states. 

For all the states/territories in the period of study, a significant positive corre-
lation between mean temperature and the COVID-19 confirmed cases are found 
(Table 2), which is in agreement with the recent studies done in the Indian con-
text [16] [17] [18]. A positive correlation of temperature with COVID-19 total 
cases has been reported by several other researchers also, for instance, for New 
York [14] and Jakarta, Indonesia [15]. [20] found that the mean temperature of 
the last two weeks was positively associated with newly confirmed COVID-19 
cases on the basis of a study over 122 cities from China, while a negative correla-
tion of COVID-19 transmission and temperature was reported for China [11]. A 
negative correlation between temperature and COVID-19 cases has been re-
ported for several other regions, for Brazil [12] and Turkey [13]. 

For all 5-India regions, the Kendall correlation coefficient for mean tempera-
ture and total deaths due to COVID-19 is positive (Table 2), which agrees with 
previous studies (Singh et al., 2020; Bashir et al., 2020). The degree of correlation 
is found to be similar to that found for confirmed cases. [17] found a strong pos-
itive relationship of mean, maximum and minimum temperature with the count 
of COVID-19 pandemic confirmed cases and deaths. [14] also reported a posi-
tive correlation of temperature with COVID-19 deaths for New York. A positive 
correlation of temperature with mortality rate was obtained [6] in China. [32] 
found an inverse correlation between COVID-19 deaths per million people and 

 
Table 2. Kendall Correlation Coefficient for Mean Temperature (˚C, 2 m height) and COVID-19 total confirmed cases, deaths 
and daily new cases during 132 days period from 3 Jan-15 May 2021 with 95% confidence interval. 

Kendall Correlation coefficient 
for Mean Temperature and 

COVID-19 cases 

State/Territory 
COVID-19 Cases 

Total Confirmed Cases Total Deaths Daily New Cases 

Andhra Pradesh 0.745 0.744 0.556 

Chandigarh 0.763 0.765 0.660 

Delhi 0.808 0.808 0.564 

Kerala 0.441 0.441 −0.142* 

Puducherry 0.674 0.676 0.567 

*Association not significat, p-value (2-sided) = 0.018. 
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average monthly high temperatures considering the data of twenty-five areas lo-
cated in Europe and the United States for the month of April 2020 (Figure 2).  

 

 
(a)                                             (b) 

 
(c)                                             (d) 

 
(e) 

Figure 2. Daily variation of COVID-19 total confirmed cases, deaths, daily new cases, and temperature (˚C) from 1 Mar 
to 15 May 2021, over (a) Andhra Pradesh, (b) Puducherry, (c) Chandigarh, (d) Delhi, (e) Kerala, states/territories of India. 
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The mean temperature and daily new cases of COVID-19 are also found to 
have a positive correlation for all the states/territories except for Kerala, where 
the Kendall correlation coefficient for temperature and daily new cases is found 
to be negative with a 2-sided p-value of 0.018 (Table 2). 

3.2. Role of Moisture 

Humidity is another relevant factor that helps in fighting against viruses and 
infection. In general, the virus dies faster in the higher humidity; close to 60%, 
relative humidity is optimum for that. Figure 2 shows the variation of relative 
humidity against days beginning from 3 Jan to 15 May 2021 for the five 
states/territories along with daywise COVID-19. There are large variations, 
and the humidity decreases overtime except for Kerala, which remains almost 
the same. However, in the last 30 days or so, the covid cases have increased 
drastically (Figure 2). The estimated values of the Kendall rank correlation 
coefficient for relative humidity and COVID-19 are displayed in Table 3. In 
most of the cases, the correlation remains negative (<−0.4) except over Kera-
la. 

It is found that there is an inverse relation of humidity with the total con-
firmed cases, deaths and daily new cases for all the regions taken for study except 
for Kerala, where no significant correlation is found (Table 3). The negative 
correlation of humidity with COVID-19 confirmed cases is in agreement with 
Gupta et al. (2020), who found that the transmission rate is likely inferior in the 
provinces under very wet and highly wet categories of climatic conditions. 
Wang et al. (2020) also found statistically significant negative correlations be-
tween temperature/relative humidity and COVID-19 transmission. However, 
Singh et al. (2020) found a positive correlation between confirmed cases and 
moisture on the basis of a study over 60 day period March 14-June 11, 2020, over 
NCT of Delhi, India (Figure 3).  

 
Table 3. Kendall Correlation Coefficient for Relative Humidity (at 2 m height) and 
COVID-19 total confirmed cases, deaths and daily new cases during 132 days period from 
3 Jan-15 May 2021 with 95% confidence interval. 

Kendall Correlation 
coefficient for Relative 

Humidity and 
COVID-19 cases 

State/Territory 

COVID-19 Cases 

Total Confirmed 
Cases 

Total 
Deaths 

Daily New 
Cases 

Andhra  
Pradesh 

−0.516 −0.515 −0.231 

Chandigarh −0.466 −0.469 −0.397 

Delhi −0.603 −0.603 −0.372 

Kerala 0.105* 0.105* 0.381 

Puducherry −0.595 −0.597 −0.382 

*Association not significant, p-value (2-sided) = 0.08. 
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(a)                                             (b) 

 
(c)                                             (d) 

 
(e) 

Figure 3. Daily variation of COVID-19 total confirmed cases, deaths, daily new cases and relative humidity (%) from 1 Mar 
to 15 May 2021, over (a) Andhra Pradesh, (b) Puducherry, (c) Chandigarh, (d) Delhi, (e) Kerala, states/territories of India. 
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of the virus was restricted further due to the limited nature of the airborne 
COVID-19 virus. A positive correlation is found of wind speed with COVID-19 
cases for Andhra Pradesh and Chandigarh, while for Kerala and Puducherry, the 
correlation with COVID-19 is found to be negative (Table 4). In Andhra Pra-
desh, the degree of wind speed correlation is higher than in other regions be-
cause of the increase in the wind in the latter period. In Delhi, no significant 
correlation of confirmed cases and deaths with wind speed is found, while a 
weak positive correlation is found with daily new cases of COVID-19. Before 
June, the wind pattern over Delhi remains pretty chaotic; a regular wind pattern 
forms from mid of June. Singh et al. (2020) have found a weak correlation of 
wind speed with COVID-19 confirmed and deceased cases for Delhi, while Sahin 
(2020) showed a negative correlation with the wind speed on the day in Turkey 
(Figure 4).  

 
Table 4. Kendall Correlation Coefficient for Wind Speed (at 2 m height) and COVID-19 
total confirmed cases, deaths and daily new cases during 132 days period from January 3, 
2021-May 15, 2021 with 95% confidence interval. 

Kendall Correlation 
coefficient for Wind 

Speed and 
COVID-19 cases 

State/Territory 

COVID-19 Cases 

Total Confirmed 
Cases 

Total  
Deaths 

Daily New  
Cases 

Andhra  
Pradesh 

0.513 0.514 0.461 

Chandigarh 0.233 0.230 0.243 

Delhi 0.103*1 0.103*2 0.199 

Kerala −0.242 −0.242 −0.062*3 

Puducherry −0.176 −0.177 −0.040*4 

*1—association not significant, p-value (2-sided) = 0.08, *2—association not significant, 
p-value (2-sided) = 0.086, *3—association not significant, p-value (2-sided) = 0.30, *4— 
association not significant, p-value (2-sided) = 0.51. 
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(c)                                             (d) 

 
(e) 

Figure 4. Daily variation of COVID-19 total confirmed cases, deaths, daily new cases and wind speed (m/s) from 1 March 
to 15 May 2021, over (a) Andhra Pradesh, (b) Puducherry, (c) Chandigarh, (d) Delhi, (e) Kerala, states/territories of India. 

 

The droplet pruced during cough, sneeze and talk by a COVID-19 patient 
may acrried away by wind for a particular distance. On drying the dropmet the 
COVID-19 virus may hand in the air for minutes to hours. 

Supplementary tables (S1-S3) provide the value of Spearman’s rank correla-
tion coefficient for three Climate variables (average temperature, humidity and 
wind speed) and COVID-19 cases (total confirmed cases, total deaths and daily 
new cases). It is observed that the Spearman rank correlation test also comes out 
with a similar correlation in magnitude and sign but slightly higher as compared 
to the Kendall rank correlation test.  

3.4. Consequence of COVID-19 on Air Quality 

Before the monsoon season (June to September), the quality of the air remains 
quite fluctuating over the Indian region. Figure 5 shows the daywise variation of 
AQI for the states along with COVID-19 cases from 1 Mar to 15 May 2021. 
Some of the low and high peaks in AQI are quite visible over five regions.  
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(a)                                             (b) 

 
(c)                                             (d) 

 
(e) 

Figure 5. Daily variation of AQI for the states/territories along with the COVID-19 total confirmed cases, deaths and daily new 
cases for the duration 1 Mar to 13 May 2021 over (a) Andhra Pradesh, (b) Puducherry, (c) Chandigarh, (d) Delhi, (e) Kerala, 
states/territories of India.  
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Table 5 lists the Kendall rank correlation coefficient for air quality index 
(AQI) and COVID-19 for all the regions from 1 Mar to 13 May 2021. Overall a 
negative association is observed between the AQI and COVID-19 total con-
firmed cases, total deaths and daily new cases for all the states/territories. Similar 
results are obtained with the Spearman rank correlation test (Table 5). These 
results are not consistent with [24] [25], where positive relationships were re-
ported between air pollutant concentrations and COVID-19 infectivity for Eng-
land and Italy, respectively. A positive correlation of AQI is reported based on 
the data of 120 cities of China for the duration 23 Jan to 29 Feb 2020 [1]. Chi-
nese provincial data suggested a negative correlation of the lower environmental 
quality with the human immune system (Han et al., 2020). Though in Germany, 
it was found that the environmental quality index has a significant relationship 
only with the active cases from COVID-19 pandemic (Bilal et al., 2020). The 
disparity in the trends of correlation of COVID cases with AQI obtained in the 
present work possibly indicates that other factors may too dominate the associa-
tion with AQI. Wherever the covid cases were rising, there were a few top rea-
sons for the increase in AQI, e.g., deployment of lockdown, work from home, 
shutting down of many small and medium industries. Many of the leading 
newspapers covered the fact of clearly visible Himalayan peaks from Chandi-
garh. Improve in AQI will undoubtedly lessen the risk from COVID-19 illness, 
especially in preexisting respiratory conditions public. 

Overall, as per the present study, a positive correlation with temperature and a 
negative correlation with humidity are found (except Kerala). However, the dif-
ferent trends of association of meteorological parameters with COVID-19 cases 
reported from different parts of the world indicate that the effect of other factors 
like proper prevention policies and strict implementation of these policies is far 
more on the spread of the disease as compared to the meteorological factors. The 
present study’s limitation is with the use of the short duration (data from the 
single peak of COVID case) of datasets, limited statistical methods, and other 
related factors that might have aided in the surge of covid-19 cases. There was a 
reduction of aerosol loading (aerosol optical depth) over the Indo-Gangetic plain 
by 35% during the COVID time [33]. April 2021 lockdown reduced industrial, 
business, and energy consumption were few significant sectors responsible for 
cair quality enhancement.  

 
Table 5. Kendall correlation coefficient Air Quality Index (AQI) andCOVID-19 total confirmed cases, deaths and daily new cases 
during 74 days period from 1 Mar-13 May 2021 with 95% confidence interval. 

State/Territory 
Kendall Correlation Coefficient-  
AQI and Total Confirmed Cases 

Kendall Correlation Coefficient- 
AQI and Total Deaths 

Kendall Correlation Coefficient- 
AQI and Daily New Cases 

Andhra Pradesh −0.370 −0.373 −0.379 

Chandigarh −0.284 −0.284 −0.305 

Delhi −0.286 −0.286 −0.235 

Kerala −0.497 −0.497 −0.453 

Puducherry −0.311 −0.313 −0.292 
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4. Conclusions 

An association between COVID-19 and climate variables is investigated during 3 
Jan-15 May 15, 2021 (132 days), which includes April 2021, a month of a sharp 
rise in COVID-19, second wave. Five regions (Andhra Pradesh, Chandigarh, 
Delhi, Kerala and Puducherry) of distinguished climate and weather are selected 
for this study, where the Kendall rank correlation test and Spearman correlation 
are being calculated at 95% significance. We summarize the results as follows: 

1) COVID-19 cases and the mean temperature have a decent association over 
five selected regions, Kendall rank correlation (up to 0.81) and Spearman corre-
lation (0.95). COVID-19 cases rise with the rising temperature over Indian re-
gions. 

2) A negative correlation is obtained between COVID-19 and relative humid-
ity cases. It shows that humidity also controls the spread of COVID-19 cases. 

3) Winds can carry the air-borne particle over a specific distance. However, in 
the case of COVID-19, a weak link is found with wind speed except over Andhra 
Pradesh. 

4) The presence of aerosol (PM2.5) in the air may aid in spreading COVID-19. 
However, over Indian regions, a negative correlation of Air Quality Index (AQI, 
1 Mar to 13 May 2021) with COVID-19 cases shows a consequence of lockdown, 
an improvement in air quality. 

The results presented here tried to find a monotonic link between COVID-19 
cases and climatic conditions over selected regions. Further, we regard the in-
adequacy of the correlation test in relating the effect of temperature, humidity, 
wind speed, AQI on the transmission of the COVID-19 spread. The associa-
tion between climate over a region is always being related to regional and lo-
cal diseases. Thus, the notion of the impact of weather on disease and illness 
will always remain one of the research topics. How much one impacts others is 
a bit complex to separate their influences. The apparent interruption caused by 
COVID-19 brought several impressions on the environment, business, trans-
portation, education and society. The positive impact was seen on greenhouse 
gases, and noise pollution. On ecology point of view water quality was improved, 
and few cases where forest animals were came out on roads and in residential 
areas. Air quality had been improved in many cities due to travel and social ga-
therings restrictions.  

For better understanding, the authors suggest using suitable statistical methods 
(e.g., multiple regression analysis), including influences from many other va-
riables. Such inclusion may help find a reliable and robust outcome. Long term 
impact of COVID-19 on air quality is still unknown. However, the way COVID-19 
has changed the lifestyle towards online learning and working from home may 
have a greater impact on societal and environmental impacts. Further scope to 
this work may be testing this correlation further for longer and different periods 
incorporating effects of other factors like population density and prevention poli-
cies/measures.  
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