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Abstract: The coronavirus diseases 2019 (COVID-19) caused by a novel coronavirus which was first identified in Wuhan, a
city of Eastern China. What began as an epidemic mostly constrained to China has now become a worldwide pandemic. Previous
studies on airborne viruses comparable to coronavirus show that there is a notable relationship between the climate indicators and
transmission of viruses. This study was conducted to observe the relationships of climate factors on the number of cases and the
number of deaths by Coronavirus Disease -19 (COVID-19) and the spread of it in the USA. The datasets for this research have
been collected from the regular updates of The New York Times, weather2visit, Current results (weather and science fact), and
Americas Health Rankings from 1 April 2020 to 30 April 2020. Findings of our study observed that the highest number of
infected people and death was found in New York in April 2020. Kendall’s tau-b and Spearman test of correlation reveals that
minimum temperature, average temperature, absolute humidity, and air pollution are significantly correlated with the
transmission of this virus and the sum of deaths by COVID-19. The verdict of this article will boost the native and international
health organizations to understand the spread of COVID-19 in different environmental situations.
Keywords: COVID-19, United States of America (USA), April, Climate

1. Introduction
Coronavirus is the name of a worldwide frenzy now. As of
May 2, 2020, 3233191 positive cases and 227489 deaths in 215
countries on account of coronavirus (COVID-19), had been
accounted for around the world [1]. Coronaviruses (CoVs) are
the members of the family Coronaviridae, are encompassed
infections by a solitary formula and its size within 26-32
kilobases, that is the biggest acquainted genome because of an
RNA infection [2]. In December 2019, patients giving viral
pneumonia because of an unidentified microbial operator were
accounted for in Wuhan, China. An epic coronavirus was along
these lines recognized as the causative pathogen. For finding the
origin host of this virus a phylogenetic analysis was driven and it
suggests that bats may be the first host of this infection, a creature
sold at the seafood market in Wuhan may speak to the middle of
the road have encouraged the development of the infection in
people [3]. A trademark that makes this virus much increasingly
perilous is its transformation. The virus has just changed a few
times and no one can guess how frequently it will transform and

get more grounded. Researchers have comprehended for quite a
long time that environmental change would change the manner in
which infections spread. As wind speed, dampness, temperature,
humidity are basic in the transmission of irresistible illnesses so
atmosphere conditions are named apex indicators of coronavirus
sicknesses [4]. Although coronaviruses are thought to be
sensitive to heat but low temperature is positively related to the
quantity of COVID-19 status at what time the temperature is
underneath 3°C and in this case, no testimony upholding the
tallies of COVID-19 which could decay wherein the climate gets
thermal [5]. In that case, at extreme temperatures and extreme
relative humidity infection suitability was quickly amiss. The
SARS coronavirus is dependable at lower temperatures and
lower humidity conditions that may encourage its transmission in
the society [6]. Notwithstanding the Infection of coronavirus
owing to connect to high mortality and its transmission systems
stay deficiently comprehended. As no official medicine is not
discovered yet for this virus, so prevention is the best way to
reduce the transmission from human to human that includes
social distancing, maintaining hygiene, covering mouth and nose
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with a mask, washing hands often, cover coughs and sneezes. In
this pandemic The USA has the most elevated demise motion
because of the coronavirus disease all over the world.

in April.

2. Research Methodology

Table 1 indicates the empirical estimation of Kendall’s
correlation to test the relationships of meteorological factors
with the number of new cases and death by COVID-19. From
this table, we identified that minimum and the average
temperature is significantly correlated with the number of total
new cases and the number of total deaths by COVID-19 in
April 2020. The table revealed that minimum temperature
(in °C) had a significant correlation (0.235, p=0.020) with the
occurring of new cases of COVID-19 and also had a
significant correlation (0.234, p=0.021) with the deaths of
COVID-19. We also found that average temperature (in °C)
had a significant correlation (0.237, p=0.015) with the
occurring of new cases of COVID-19 and also had a
significant correlation (0.207, p=0.034) with the deaths of
COVID-19.
Table 2 indicates that minimum temperature (in °C) had a
significant correlation (0.330, p=0.020) with the occurring of
new cases of COVID-19 and also had a significant correlation
(0.313, p=0.028) with the deaths of COVID-19. We also found
that average temperature (in °C) had a significant correlation
(0.329, p=0.020) with the occurring of new cases of
COVID-19 and also had a significant correlation (0.283,
p=0.046) with the deaths of COVID-19 when we used
Spearman’s correlation test.
Figure 2 shows the simple bar chart of average temperature
by states. Here, from April 1 to April 30, 2020, we have seen
that Hawaii, the state of the USA had the maximum average
temperature which is 23.11°C.

United States of America is a country with 50 states. It has a
land area of 9,834,000 km2 with a population of 328.2 million.
The GDP of the USA is 20.54 trillion USD [8]. The first
confirmed case of coronavirus in the USA was found in
Washington state on 21st January, 2020 in a traveler from
Wuhan. (Holshue, 2020) The epidemic began in Wuhan,
China about a month earlier. At the beginning of the April total
number of patients was 213,656 and at the end of the month,
the number of total patients was 1062508. Dataset for
COVID-19 is taken from a regular updates from The New
York Times [9] April 1, 2020 - April 30, 2020. The data of
climate indicators include maximum temperature, minimum
temperatures, average temperatures, humidity, daily sunshine,
precipitation, wind-speed, and Air pollution is taken from
weather2visit [10], Current Results (weather and science fact)
[11] and Americas Health Rankings [12]. Absolute Humidity
(AH) in g/m3 was calculated using the Clausius Clapeyron
equation [13] described as follows.
(

17.67*T

)

6.112* e T + 243.5 * RH * 2.1674
AH=
273.15 + T
As the information was not normally distributed in this
manner Kendall and Spearman rank correlation tests were
used to look at the connection between factors. SPSS 26 and
Microsoft Excel is used to analyze the data.

3.2. Relation Between Meteorological Factor Temperature
and Covid-19 Spread and Death

3. Result
3.1. The Number of Total New Cases and Deaths in the
Month of April

Figure 2. Bar Chart of Average Temperature by states.
Figure 1. Number of new cases in April.

Figure 1 reports the number of total new patients and the
number of total new deaths in different states of the US in
April, 20. New York has the highest number of patients and
deaths in April 2020. 220, 512 new cases, and 16380 new
deaths are recorded in New York in April. New Jersey has the
second-highest number of patients (96397) and deaths (6873)

3.3. Relation Between Meteorological Factor Absolute
Humidity and Covid-19 Spread and Death
Table 1 shows that absolute humidity had a significant
correlation (0.211, p=0.030) with the occurring of new cases
of COVID-19 and also had a significant correlation (0.181,
p=0.063) with deaths of COVID-19 when we used Kendall’s
correlation test.
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Table 2 shows that absolute humidity had a significant
correlation (0.325, p value=0.021) with the occurring of new
cases of COVID-19 and also had a significant correlation
(0.281, p=0.048) with deaths of COVID-19 when we used
Spearman’s correlation test.
3.4. Relation Between Meteorological Factor Air Pollution
and Covid-19 Spread and Death
Table 1 indicates air pollution had a significant correlation
(0.362, p=0.000) with the occurring of new cases of
COVID-19 and there had no significant correlation between
air pollution and death of COVID-19 when we used Kendall’s
correlation test.
Table 2 indicates that air pollution had a significant
correlation (0.513, p=0.000) with the occurring of new cases
of COVID-19 and also had no significant correlation (0.506,
p=0.000) with the deaths of COVID-19 when we used
Spearman’s correlation test.
Table 1. Kendall’s correlation coefficient.
Climate Variable
Maximum Temperature
Minimum Temperature
Average Temperature
Daily Sunshine
Absolute Humidity
Precipitation
Wind-speed
Air Pollution

Total Cases in April
.098
.235*
.237*
.019
.211*
.158
.020
.362**

Total Deaths in April
.008
.234*
.207*
.031
.181
.138
.027
.353**

***, **, * indicates 1%, 5% and 10% level of significance respectively.
Table 2. Spearman's correlation coefficient.
Climate Variable
Maximum Temperature
Minimum Temperature
Average Temperature
Daily Sunshine
Absolute Humidity
Precipitation
Wind-speed
Air Pollution

Total Cases in April
.152
.330*
.329*
.015
.325*
.228
.045
.513**

Total Deaths in April
.126
.313*
.283*
.037
.281*
.202
.054
.506**

***, **, * indicates 1%, 5% and 10% level of significance respectively.

4. Discussion
From this survey, we found that for the number of total
cases in April, minimum temperature and average temperature
are significant and for the number of total deaths in April, the
average temperature is significant when we use the Kendall
correlation test. For Spearman’s correlation test, we get the
same thing. For the number of total cases in April, minimum
temperature and average temperature are significant but for
the number of total deaths in April, minimum temperature and
average temperature are significant. A previous study which is
published in New York City supports our findings. Their
findings revealed that for the number of total cases, average
temperature and minimum temperature are significant and for

the number of total deaths, the average temperature is
significant when they used the Kendall correlation test. For the
number of total cases and deaths, the average temperature is
significant when they used the Spearman rank correlation test
[4]. Sonal Gupta, Gourav Singh Raghuwanshi, Arnab Chanda
led a review for refining the association between the climate
factor temperature and expansion of COVID-19. They
observed that in the range of 4°C < T < 11°C, the expansion of
COVID-19 was significantly upheld which is proved that
COVID-19 has a relationship with temperature [14]. Another
survey was conducted in 2010 about finding the impacts of air
temperature on coronavirus endurance on surfaces using two
effective representatives which were assessed in that survey
utilizing to set up the impacts of air temperature on the
continuance of coronavirus on tempered metal. The outcomes
of their study show that irresistible virus endured for up 1 to 4
weeks at the temperature of 4°C. [15]. A research published in
Hindawi Publishing Corporation publication where they
studied about the durability of the virus at various
temperatures on mellifluous surfaces. In their investigation,
they have shown that SARS CoV can endure at least fourteen
days after absorbing at a temperature found in the air condition
environment [6]. Analyzing the impact of temperature within
1 to 2 weeks of the case on COVID-19 spread, a paper was
published in Turkey. They revealed that the number of
COVID-19 cases is high on a day when the temperature is low
on that day [16].
Figure 2 shows that Hawaii which is the state of the USA
has the maximum average temperature. As we have seen from
our findings that minimum temperature has a significant
relationship with COVID-19 spread and all previous results
proved that, so the state of Hawaii has the lowest risk of being
infected by COVID-19.
From table 1 of this study we also see that when we used
Kendall’s Correlation test, for the number of total cases in
April, absolute humidity is significant and when we used
Spearman’s correlation test, for the number of total cases and
the number of total deaths in April, absolute humidity is
significant. Basically, the respiratory disease is raised during
rarely cold and low humidity conditions [17]. A survey
suggested that absolute humidity is a critical outlines for
human the influenza outcomes and lower humidity causes
death by affecting influenza virus [18]. Another finding
shows that when absolute humidity decreases, then the rate of
mortality of COVID-19 increases [19]. Researcher Jeffrey
Shaman and Melvin Kohn revealed that the inﬂuenza infection
endurance rate expanded extraordinarily as per the
diminishing of absolute humidity [20]. A study posited that
lower humidity was associated with the hazard of primary
human cases of MERS-COV. It is also claimed that the
humidity is predictable with the association between
environment and other respiratory infections [21]. A study
claimed that rather than relative humidity, absolute humidity
is significantly correlated with influenza epidemic activity
[22].
From the outcomes of our survey, we found that air
pollution is significant for the total cases and for the total
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deaths in April when we use Kendall’s correlation test. For
Spearman’s correlation test, we found that air pollution is
significant for total cases and for total deaths. Statistical
analysis on infected individuals on a sample of N=50 Italian
province shows that the accelerate of COVID-19 in North
Italy has an extraordinary relationship with Air Pollution of
urban areas. Which was estimated with days surpassing the
cutoff points for PM10 or ozone [23]. In this specific situation,
one of the essential things is to explain how the quality of air
can impact viral diffusion on the overall levels [24]. In
advanced countries, like the US, have more pollution because
of temperature inversion. During winters the moistness in all
around from a dense haze by mixing with ambient pollution
which affects the health of the people [25]. Hot and radiant
climate builds temperature and improves air circulation in a
condition that can reduce air contamination, and as a result
lighten transmission of COVID-19 [26]. Sunlight helps to
makes vitamin D which improves the immune system of ours.
So in the summer season, we have a greater immune system
which helps to adapt Coronaviruses [27].
Therefore, our study demonstrated that minimum
temperature, average temperature, absolute humidity and, air
pollution are associated with the quantity of all-out new cases
and total deaths in 50 states of the US in the month of April.
These factors are analytical factors for the COVID-19
transmission. This research on the impact of climate
COVID-19 is still particularly bound, so this will add to
attempt COVID-19 conditions.
This investigation has a few limitations which ought to be
recognized. Though there are countless conceivable
meteorological factors experienced for the COVID-19, but
just a few factors were considered for this study. Because of
the time limitation, we could not take all possible factor which
is related to COVID-19. Besides this meteorological factor,
there have some other issues which are related to this
pandemic spread such as social distancing, government
provision, medical facility along with many more things. We
hope these questions will be answered in upcoming findings.
Furthermore, this outcome may not reflect the real cases of all
states. There might have been some error in the data of all
states. However, this overview is a preliminary analysis. The
fruitful conclusion must have a great period of time and a
more exact informational index.

pollution means that the crucial part of easing lockdown is
to tackle the air pollution. Further research is needed on the
spread of COVID-19 considering peoples mobility,
lockdown condition, and other climate indicators in the
USA.

5. Conclusion

[10] V. Weather2, “United States average temperatures & weather,”
Weather2visit,
2020.
https://www.weather2visit.com/north-america/united-states.

Climate factors play an important role to combat against
the COVID-19 pandemic in the USA. This investigation
uncovers that minimum temperature and average
temperature have essentially corresponded with the
quantity of infected cases and the count of death by
COVID-19. The study also reveals that absolute humidity
and air pollution are also significantly correlated with the
COVID-19 pandemic in the USA for April, 2020. The
significance of air pollution indicates that, with the rise in
air pollution the COVID-19 pandemic also increases in the
USA. The correlation between coronavirus and air
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