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Abstract

A novel human virus called coronavirus, COVID-19, has become a new pandemic disease since last
week of December, 2019. It causes severe respiratory tract infections in humans. It is transmitted
from human to human within a incubation times between two to ten days. It is spread via droplets,
contaminated hands or organic or inorganic surfaces. Several case studies have been observed as per
age group and socio-economic conditions of patients, density of population and the effect of corona
virus on different zones. In our case study, we would like to highlight the effect of relative humidity
and temperature on corona virus infection. We have observed the effect of relative humidity and
temperature of different countries though out the world on corona virus. Data were collected from
various reports and surveys, published in World Health Organization (WHOQO) websites and
worldometer. As per our observation, it can be concluded that the coronavirus, COVID-19, is not
significantly affected by humidity (p>0.05) whereas temperature is affecting cases of COVID-19
significantly.
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Introduction

In early December 2019, a number of pneumonia cases of unknown origins found in Wuhan, Hubei
province, China (1,2). It was reported that most of the patients exposed to the Huanan Seafood
Wholesale Market selling many species of live animals. The disease rapidly spread to other parts of
China, and globally, to many countries. On January, 3 2020, a new member of enveloped RNA
coronavirus was identified in samples of bronchoalveolar lavage fluid from a patient in Wuhan and
this case was confirmed as the cause of this disease by the Chinese Center for Disease Control and
Prevention (China CDC) (3). On 7" January, 2020, the World Health Organization (WHO) declared
it as the 2019 novel coronavirus (i.e., 2019-nCoV). On 11" February, 2020, WHO named the illness
associated with 2019-nCoV as the 2019 coronavirus disease or COVID-19 (4).

Immediately this disease COVID-19 has been spread on Europe, then North America and ultimately
whole world. WHO has declared the COVID-19 a public health emergency of international concern
(PHEIC) (5). This COVID-19 has become a pandemic disease since mid of the February, 2020,
WHO declared PHEIC is an urgent call, at the highest level, for the international community to
launch a global coordinated effort to stop the outbreak, which requires strong public health response,
high-level political commitment and sufficient funding. The report obtained from 2" March, 2020, a
total of 80174 COVID-19 cases in China and 8774 cases in 64 countries and regions have been
confirmed (6). The area of survival, epidemiological and clinical patters of the COVID-19 remain
largely unclear, particularly on the effect of corona virus (COVID-19) on relative humidity and
temperature. In this study we have explored the effect of relative humidity and temperature on the
transmission patterns of COVID-19 in different countries.
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Methods

We collected data from world meter on 29" April, 2020 (7). After collection and analyzing the data
of corona virus pandemic cases from different countries, we studied the effect of relative humidity
(%), temperature (°C) on spreading of corona virus or COVID-19. For our analysis, we selected
different countries, their relative humidity and temperature from different zones worldwide.

Statistical Analysis

Data so collected was subjected to statistical analysis. Statistical analysis was performed using SPSS
v14.0 statistical software. Two dependent factors, relative humidity (%), X1 and temperature (°C)
X2 were selected. Effect of these two dependent factors was studied on number of COVID-19
infected cases per million of population of different countries.

Results and Discussions

As per observation given in table 1, we selected ten countries from South America. The average
relative humidity of these ten countries was almost same. The average temperatures of all countries
were between 6 to 23°C. The average relative humidity was between 39 to 95%. The highest
average relative humidity was observed in Bolivia (94%) and the highest average temperature was
observed in El Salvador and Paraguay (23°C). The lowest average temperature was observed in
Bolivia (6°C) and average relative humidity was observed in Chile (39%).

Brazil was suffering from highest number of COVID-19 infected cases. It was 73235. Its number of
COVID-19 infected patients per 1 million populations was also high in Brazil and it was 345. The
average relative humidity and temperature of Brazil was 89% and 16°C respectively. Paraguay had
the lowest number of coronavirus, COVID-19 infected patients and it was 239.The average relative
humidity and temperature of Paraguay were 72% and 23°C respectively. The highest coronavirus,
COVID-19 cases per 1milium population was observed in Ecuador (1375) and the lowest was in
Venezuela (12). In Brazil and Paraguay these were 345 and 34 respectively.

In table 2, three countries are there from North America. The average relative humidity of these
countries was between 56 to 82% and the range of average temperature was 8 to 17°C. The highest
and lowest average humidity were found in USA (82%) and Mexico (56%). The highest and lowest
average temperature were observed in Mexico (17°C) and USA and Canada (8°C).

USA was suffering from highest number of coronavirus, COVID-19 infected patients. It was
1035765. The average relative humidity and temperature of USA were 82% and 8°C respectively.
Mexico had the lowest number of coronavirus, COVID-19 infected patients and it was 16752. The
average relative humidity and temperature of Mexico were 56% and °C respectively. The highest
coronavirus, COVID-19 cases per 1milium population was observed in USA (3129) and the lowest
was in Mexico (16752).

In table 3, ten European countries were included. Average relative humidity (%) and temperature of
these countries were almost same. The range of humidity was 43 (Turkey) to 91% (Netherlands).
The range of temperature was 10 (United Kingdom) to 19°C (Turkey). The highest and lowest
average humidity were found in Netherlands (91%) and Turkey (43%). The highest and lowest
average temperature were found in Turkey (19°C) and United Kingdom (10°C).

The highest coronavirus, COVID-19 infected patients were observed in Spain. It was 232128. In
Spain, the COVID-19 infected cases per 1 million populations were 4965. It was the highest in
Europe. The average relative humidity and temperature of Spain were 73% and 12°C respectively.
Portugal had the lowest number of coronavirus, COVID-19 infected patients and it was 24322. The
average relative humidity and temperature of Portugal were 81% and 17°C respectively. The
highest coronavirus, COVID-19 cases per 1milium population was observed in Spain (4965) and
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the lowest was in Russia (681). In Portugal, the number of coronavirus, COVID-19 cases per 1
million populations was 2385.

Ten Asian countries were included in table 4. All were having in almost similar relative humidity
and temperature. The average relative humidity (%) range was 32 to 82. The relative humidity of
Indonesia was highest and it was 82%. The lowest average relative humidity was observed in China
(30%). The average temperature range was 22 to 33. The highest average temperature was observed
in India and it was 33°C. The lowest average temperature was observed in Iran and Japan and it was
20°C. The highest coronavirus, COVID-19 infected patients was found in Iran (92584). The average
relative humidity and temperature of Iran were 35% and 20°C respectively. The lowest coronavirus,
COVID-19 infected patients was found in Myanmar (150). The average relative humidity and
temperature of Myanmar were 68% and 32°C respectively. The highest and lowest coronavirus,
COVID-19 infected cases per 1 million populations were found in Iran (1102) and Myanmar (3)
respectively.

In table 5, ten countries from African region were selected. These countries had almost same
average relative humidity (%) and temperature (°C). The average relative humidity and temperature
range were 49 to 87% and 12 to 27°C respectively. Uganda had highest (87%) and Egypt had the
lowest average relative humidity (49) . Congo had the highest average temperature (28°C) and South
Africa had the lowest average temperature (12°C). Egypt had been suffering highest number of
coronavirus, COVID-19 infected patients (5042). The average temperature and relative humidity of
Egypt were 49% and 21°C respectively. Angola had the lowest number of coronavirus, COVID-19
infected patients (27). The average temperature and relative humidity of Angola were 79% and 27°C
respectively. The highest coronavirus, COVID-19 cases per 1milium population was found in South
Africa (84) and the lowest was in Angola (0.8). In Egypt the number of coronavirus, COVID-19
infected cases per 1 million populations was 49.

Statistical analysis was performed using SPSS v14.0 software. Estimated regression coefficients of
are o = 2366.182, B1 =2.322 and P> = -88.868 as expressed in table 6(a). The p-value of testing null
hypothesis for effect of relative humidity (X1) B1 = 0.821, therefore, null hypothesis was rejected. It
can be concluded that there is no significant effect of relative humidity (X1) on number of infected
cases COVID-19 (per million of population). However, p-value of effect of temperature (X2) was
found to be B1 = 0.00 which indicate that temperature is significantly affecting the number of
COVID infection cases. R square value in table 6(b) indicates that 28.6% of total variance of
number of infected case of COVID-19 is explained by the estimated regression equation,
Y=2366.18+2.32*X1-88.87X2. p-value associated for this whole statistical analysis is 0.001 as
shown in table 6(c). Therefore, it can be concluded that the current regression analysis describes the
relationship between dependent factor (Y1) and independent factors (X1, X2). Figure 1 shows
scatter plot between the X2 and Y1. It can be observed that as

the temperature increases, number of infected cases of COVID-19 decreases.

Conclusion

As per our observation in different countries worldwide, we confirmed that there is a significant
effect of temperature (°C) on infection of COVID-19. However, relative humidity (%) do not have
any significant effect on infection of COVID-19. After our statistical analysis we confirmed that if
the temperature increases, number of infected cases of COVID-19 decreases and vice versa.
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Table 1: Average Relative Humidity, Temperature, Density of Population and

Number of COVID-19 Cases found in Some South American Countries

Sl Country Populatio Average Average Case Cases/1M
N n (Crores) humidit Temperatur S populatio
0 y (%) e (°C) foun n
d
1 Argentina 4.45 80 14 4127 91
2 Bolivia 1.14 94 6 1053 90
3 Chile 1.87 39 11 1436 751
5
4 Colombia 4.96 95 8 5949 117
5 Peru 3.2 88 18 3119 946
0
6 Venezuel 2.89 78 21 329 12
a
7 Brazil 20.95 89 16 7323 345
5
8 Ecuador 1.71 93 9 2425 1375
8
9 El 0.642 87 23 3L.L 58
Salvador
10 Paraguay 0.696 72 23 239 34
Table 2: Average Relative Humidity, Temperature, Density of Population and
Number of COVID-19 Cases found in Some North American Countries
Sl Countr Populatio Average Average Cases Cases/1M
N y n (Crores) humidit Temperatur found populatio
0 y (%) e (°C) n
1 USA 32.82 82 8 103576 3129
5
2 Canada 3.76 59 8 50026 1325
3 Mexico 12.62 56 17 16752 130
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Table 3: Average Relative Humidity, Temperature, Density of Population and
Number of COVID-19 Cases found in Some European Countries

Sl Country Populatio Average Average Cases Cases/1M
N n humidit Temperatur found populatio
0 (Crores) y (%) e (°C) n
1 United 6.66 77 10 16114 2374
Kingdom 5
2 France 6.7 76 14 16591 2542
1
3 Italy 6.04 76 18 20150 3333
5
4 Spain 4.69 73 12 23212 4965
8
5 Germany 8.3 76 12 15991 1909
]
6 Belgium 1.15 82 12 47334 4084
7 Turkey 8.2 43 19 11465 1359
3
8 Russia 14.45 68 12 99399 681
9 Netherland 1.73 91 11 38416 2242
S
10 Portugal 1.03 81 17 24322 2385
Table 4: Average Relative Humidity, Temperature, Density of Population and
Number of COVID-19 Cases found in Some Asian Countries
Sl Country Populatio Average Average Case Cases/1M
N n (Crores) humidit Temperatur S populatio
0 y (%) e (°C) foun n
d
1 China 139.27 30 25 8285 58
8
2 Japan 12.65 44 20 1373 109
6
3 Iran 8.18 35 20 9258 1102
4
4 Taiwan 2.38 62 30 429 18
5 Thailand 6.94 ik 30 2947 42
6 India 135.26 65 33 3133 23
2
7 Banglades 16.14 70 30 6462 39
h
8 Indonesia 26.77 82 29 9511 35
9 Myanmar 5.39 68 32 150 3
10 Afghanista 3.72 38 24 1828 47
n
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Table 5: Average Relative Humidity, Temperature, Density of Population and
Number of COVID-19 Cases found in Some African Countries

Sl Country Populatio Average Average Case Cases/1M
N n (Crores) humidit Temperatur S populatio
0 y (%) e (°C) foun n
d

1 Kenya 5.14 69 22 374 7
2 Nigeria 19.59 72 27 1532 7
3 Uganda 4.27 87 22 79 2
4 South 5.78 82 12 4996 84

Africa
5 Egypt 9.84 49 21 5042 49
6 Cameroo 2.52 86 24 1806 68

n
7 Ethiopia 10.92 63 21 126 1
8 Congo 8.41 80 28 207 38
9 Angola 3.08 79 27 Dl 0.8
10 Zambia 1.74 50 23 95 5

Table 6: a) Coefficient of regression analysis on effect of independent factors (X1, X2) on
dependent factors (Y1)

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 2366.182 957.849 2.470 0.01
X1 2.322 10.208 0.032 0.227 0.821
X2 -88.868 23.419 -0.526 -3.795 0.000

b) Model Summary of regression analysis

Model R R square Adjusted R Square Std. Error of the Estimate

1 0.535% 0.286 0.251 1096.35809

Predictors: (Constant), X2, X1

¢) ANOVA of effect of independent factors (X1, X2) on dependent factors (Y1)

Model Sum of Squares | df Mean Square F Sig.
1 Regression 19281509.086 |2 9640754.543 8.021 .001
Residual 48080042.181 | 40 1202001.055
Total 67361551.267 | 42

a Predictors: (Constant), X2, X1
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Figure 1: Effect of temperature (X2) on number of infected cases of COVID-19 per million
population
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