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Abstract - According to a visual study of globe maps, nations closer to the equator, where heat and 
humidity are more common, have a lower prevalence of coronavirus illness 2019 (COVID-19). Many 
variables complicate the link between COVID-19 and climate, thus scientists are divided on how to 
interpret this finding. It is important to compensate for characteristics such as air travel, automobile 
concentration, urbanisation, COVID-19 testing intensity, cell phone use, income and old-age dependency 
ratio when calculating the logarithm of confirmed COVID-19 cases per million people in a nation. Cases 
per million people increased by 4.3% as of January 9, 2021, when a one-degree rise in absolute latitude 
was taken into account. Our findings suggest that a nation that is 1000 kilometres closer to the equator 
should expect a 33% decrease in incidents per million people. It is reasonable to assume a 64 percent 
difference in instances per million people between two hypothetical nations whose temperatures shift to 
a comparable level as two nearby seasons since the Earth's tilt toward the sun changes by 23.5 degrees 
between spring and fall. According to our findings, new cases of COVID-19 should decrease in the 
summer and rise in the winter in most nations. However, our findings do not mean that the disease 
would disappear during the summer or that it will not afflict nations located close to the equator in the 
near future. SARS-CoV-2 containment efforts may be aided rather than hindered by summer's higher 
temperatures and more intense UV radiation. 
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INTRODUCTION 

The famous First Law of Geography states that 
‗everything is related to everything else, but near 
things are more related than distant things‘ (Tobler, 
1970).  

The rapid spread of the COVID-19 pandemic caused 
by the severe acute respiratory syndrome (SARS)-
CoV-2 pathogen, which started in Wuhan, Hubei 
Province, China in December 2019 (World Health 
Organization (WHO), 2020b) has had devastating 
global consequences in terms of health and 
economics. According to the WHO, the current 
COVID-19 outbreak has 89,707,115 confirmed cases 
and 1,94,0342 deaths in 219 countries (WHO, 2020a) 
(as on 12 January 2021).  

Global temperatures are on track to increase by at 
least 3 degrees Celsius towards the end of the 
century, twice the limit to avoid severe economic, 
social and environmental consequences. The previous 
five years (2015-19) were the hottest on record, and 

the frequency and intensity of natural catastrophes is 
only growing, as Cyclone Amphan revealed in May 
2020. While the world is wrestling with the problems 
of addressing climate hazards, it has been 
confronted with another significant health crisis, the 
continuing epidemic caused to Covid-19. The World 
Economic Forum‘s 2020 Global Risks Report 
considered infectious diseases and pandemics, like 
Covid-19, as one of the top 10 risks in terms of 
impact over the next 10 years along with climate 
change. (Nambi, 2020) 

Both the Covid-19 and climate change threats have 
revealed numerous flaws in our systems, particularly 
in emergency response, governance, early warnings 
and forecasts of disease and public health care, and 
have shown the need for collective action and a 
paradigm shift in our approach to managing multiple 
crises. Both pandemics and climate change have 
been shown by scientific evidence. Two major 
worldwide threats are depicted in the film, which is 

https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
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projected to affect both present and future 
generations. 

Since these dangers have serious effects, the 
scientific community has been warning the public 
about them. 

Climate change has made it impossible to predict what 
actions may be implemented in the future to reduce 
the risk of ill health consequences, although the 
sensitivity of human health to factors of weather and 
climate is widely established. There are other subtle 
consequences on health, such as blood pressure 
spikes caused by drinking water with higher-than-
normal salt content, which has become prevalent in 
coastal locations impacted by saltwater intrusion, that 
are harder to detect. .In context of the Covid-19 
pandemic, we see climate change playing a crucial 
role in (Nambi, 2020): 

 Reducing or eliminating vectors and vector-
borne illnesses through changing their 
geographic and seasonal ranges 

 As temperatures rise and precipitation 
patterns change, mosquitoes that transmit a 
wide range of viruses and other pathogens are 
more likely to become infected and spread 
disease. This is because habitat availability 
and mosquito and viral reproduction rates are 
altered as a result of climate change. 

 Climate change interacts with many other 
forces, such as shifting land-use patterns and 
the consequences for human illness, to 
produce new or re-emerging vector-borne 
infections. 

As the disease spreads, the financial and societal 
consequences of a pandemic like Covid-19 rise. 
Health care systems are put to a great deal of strain, 
as seen by a number of studies and media stories. In 
addition, the lockdown results in significant economic 
losses due to sick leave, messed up schedules, and 
missed output. Between April and June 2020, India's 
quarterly GDP is expected to fall by more than 9%. 
This follows a forecast of 5% growth at the start of 
2020. On March 25, the country went into lockdown, 
the biggest in the world, limiting more than 1.3 billion 
people. Now till the end of October 2020. Authorities in 
India believe their economy will be severely damaged 
if they implement a lockdown, especially in the fields of 
real estate, professional services, and financial 
services. In addition to the business community, this 
has a direct impact on the lives of the poor and 
disadvantaged. 

REVIEW OF LITERATURE 

The methods adopted for this review of literature 
includes a systematic search and review of the recent 
COVID-19 literature using three databases (Web of 
Science, PubMed and Google Scholar) to assess the 

effect of meteorological factors on the COVID-19. In 
addition, the major findings of the review of literature 
undertaken by Álvaro Briz-Redón and Ángel Serrano-
Aroca (2020) using the Publish or Perish software 
(Harzing, 2020) was also considered wherein a total of 
61 papers were finally available for the review 

Álvaro Briz-Redón and Ángel Serrano-Aroca (2020) 
have under taken a detailed review of literature and 
mention that the new SARS-CoV-2 coronavirus has 
spread rapidly around the world since it was first 
reported in humans in Wuhan, China, in December 
2019 after being contracted from a zoonotic source. 
This new virus produces the so-called coronavirus 
2019 or COVID-19. Several epidemiological studies 
have supported the hypothesis that weather patterns 
affect the survival and spread of droplet-mediated viral 
diseases, but the most recent have concluded that 
summer weather may offer partial or no relief to the 
COVID-19 pandemic in some regions of the 
world.................................................. Non-
meteorological elements have been incorporated in 
certain studies, whereas meteorological variables 
have been the focus of others. 

Additional statistical and modelling approaches, such 
as correlation analyses, generalised linear models, 
generalised additive models, differential equations or 
spatio-temporal modelings, were used by the 
authors in this study. COVID-19's worldwide growth 
has been studied extensively by the authors in their 
study, which provides a thorough overview of the 
most recent research on the subject. Statistical and 
modelling approaches are also examined in this 
paper. Inconsistency in results may be due in part to 
the vast range of statistical and modelling 
methodologies used, but it appears that the 
anticipated influence of hot weather on transmission 
risk is not high enough to contain the pandemic. In 
this context, we stress the necessity of being aware 
of the limits of various mathematical techniques, the 
effect of selecting geographic units, and the need to 
analyse COVID-19 data with considerable caution. 
Maintaining limitations against the pandemic, rather 
than assuming that warm weather and UV exposure 
will naturally lower transmission of COVID-19, 
appears to be the recommendation of the 
assessment.. 

According to Dalziel et al. (2018), the COVID-19 
pandemic appears to be linked to climatic conditions 
in the same way as other viruses, such as influenza, 
do. Several other research, on the other hand, have 
found conflicting evidence suggesting the COVID-19 
growth was not caused by weather conditions. Other 
essential elements, such as population density, 
which has been demonstrated to be crucial in viral 
transmissions, have been included in some of these 
investigations, while others have just addressed 
climatic conditions (Dalziel et al., 2018). 

It was concluded by Baker et al. (2020) that despite 
a large negative correlation between climate and 

https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
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coronavirus transmission, it would have little effect on 
COVID-19 instances due to a high susceptibility 
population. These latest research also employ a 
variety of statistical and modelling tools, which need 
careful analysis. 

As with influenza (Shaman and Kohn, 2009), 
respiratory syncytial virus (Baker et al. 2019; Pitzer et 
al. 2015) and early evidence from other coronavirus 
(Baker et al., 2020), it has been proposed that COVID-
19 transmission may be slowed by climatic 
circumstances. 

To determine if there is a link between the spread of 
COVID-19 and any of the climatic factors studied 
(humidity, precipitation, radiation, temperature, and 
wind speed), a systematic evaluation of the literature 
will use studies selected for inclusion in the review. 

TEMPERATURE 

Temperature and COVID-19 appear to be negatively 
correlated. Globally, a negative correlation was found 
(Arumugam et al., 2020; Caspi et al., 2020; Chiyomaru 
and Takemoto, 2020; Notari, 2020; Pirouz et al., 2020; 
Sajadi et al., 2020; X Wu et al., 2020; Yu, 2020) as 
well as in California (Gupta and Gupta, 2020), Japan, 
Ghana, Spain, Italy, Italy, and China (Oliveiros et al., 
2020; Qi et al., 2020; Shi et al., 2020; Sil and Kumar, 
2020). 

COVID-19 and temperature were found to have a 
positive correlation in Jakarta (Tosepu et al., 2020) 
and New York (Bashir et al., 2020), while other studies 
found no correlation (9 out of 61) in countries such as 
Spain (Briz-Red'on and Serrano-Aroca, 2020), Iran 
(Ahmadi et al., 2020; Jahangiri et al., 2020), Nigeria 
(Taiwo and Fashola, 2020) and a worldwide study 
found no correlation (9 out of 61) (Jamil et al., 2020). 

COVID-19 was shown to be associated with 
temperature in 11 of the 61 nations studied (Kassem, 
2020; Shahzad, 2020; Prata et al., 2020; Zhu and Xie, 
2020) when the temperature range was varying (Auler 
et al., 2020; Prata, 2020). (Dangi and George, 2020). 

This systematic review's findings are very debatable, 
since none of the research examined provided 
conclusive evidence that an increase in temperature 
decreases the number of cases of COVID-19. Most 
studies show a negative correlation between COVID-
19 and temperature, which is in agreement with the 
findings of Xu et al. (2020) and Yao et al. (2020), who 
concluded that summer weather could reduce COVID-
19 transmission to some extent, but probably not 
enough to stop the pandemic, in agreement with the 
rigorous studies by Xu et al. (2020) and Yao et al. 
(2020), who found the same conclusion. 

Because of the inherent uncertainty in the COVID-19 
data and the potential impact of the statistical and 

modelling approach, these results must be regarded 
with care.. 

HUMIDITY 

There is a negative association between COVID-19 
and humidity (13 out of 27 studies) over a wide range 
of countries and regions, including China, Ghana, 
India, Pakistan and Iraq (X Wu et al., 2020). (Jebril, 
2020). 

Despite this, some studies have found a positive link 
between COVID-19 and humidity in China (Luo et al., 
2020; Oliveiros et al., 2020) and a global research 
(Pedrosa, 2020) or no correlation (6 out of 27) such 
as those on New York (Bashir et al., 2020) and 
Jakarta (Bashir et al., 2020). (Tosepu et al., 2020). 

Temperature and humidity affect COVID-19 
transmissibility in a broad variety of ways, even 
though a negative trend can be discerned in the 
results. 

PRECIPITATION AND WIND SPEED 

Almost no research has been done on the 
relationship between COVID-19 and other weather 
variables including precipitation, radiation, and wind 
speed. Additionally, these studies have been seen 
by some as giving enough evidence to conclude that 
rising summer temperatures are likely to aid in the 
management of COVID-19, which has a lower 
survival rate at higher temperatures. 

A crucial modifying role in its transmissibility cannot 
be ruled out due to SARS-capacity CoV-2's to 
efficiently spread throughout the globe, however. To 
further understand how climate change, air pollution, 
and other external variables affect the spread of the 
disease, researchers will need to take into account 
factors such as population migration, susceptibility, 
and respiratory diseases. 

CHANGES INAIR QUALITY PARAMETERS 
ACROSS INDIA 

As a result of the statewide lockdown enacted in the 

wake of the Novel Coronavirus epidemic, Dasgupta 

(2020) reports that air pollution levels in India have 

reduced dramatically. Clean and fresh air may have 

been visible for decades as a result of a substantial 

reduction in motor traffic and industrial activity 

across the country. Aerosol levels in regions of 

northern India have fallen to a 20-year low thanks to 

NASA satellite sensors. When inhaled, aerosols, 

which are microscopic solid and liquid particles 

floating in the air, can cause respiratory and 

cardiovascular problems in humans. Every year at 
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this time, manmade aerosols worsen air pollution in a 

number of Indian cities. 
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Source: Dasgupta (2020): The images released by 
NASA show aerosol optical depth measurements 
over India between March 31 and April 5 each year, 
from 2016 to 2020. The most recent image shows 
that aerosols levels have fallen in recent times 

Clean and fresh air has been brought about as a result 
of the recent COVId-19 pandemic lockdown, according 
to Dasgupta (2020). We must not lose sight of the one 
positive that can be gleaned from this protracted crisis: 
the periodic dust storms that are expected to 
commence in portions of India in the coming weeks. 
Central Pollution Control Board (CPCB) of India also 
recently claimed an improvement in air quality in the 
country. According to the CPCB, nitrogen dioxide 
levels have dropped by 71%. The Air Quality Index 
has dropped in several major cities, including New 
Delhi, Kolkata, Mumbai, Bengaluru, and Chennai 
(AQI). In New Delhi's Anand Vihar neighbourhood, 
which is frequently referred to as one of the city's most 
polluted regions, the AQI was 65 on April 22, 2020 at 5 
p.m. Last year, the index reached the 400 barrier 
many times and generally remained above that level. 

LIMITATIONS AND CHALLENGES 

In India, very few studies are reported correlating 
Covid-19 pandemic and climate change parameters 
such as temperature, humidity, wind and  precipitation. 
As a matter of fact, there are hardly any studies 
reported on analysing climate impacts on Covid 19 
pandemic in urban areas such as Bangalore.  

Therefore, it is important to understand the suggestion 
described by Álvaro Briz-Redón and Ángel Serrano-
Aroca (2020) regarding the choice of the spatial unit of 
analysis, it is worth noting that using very large 
geographical areas to study the influence of the 
physical environment on the spread of a virus can lead 
to the definition of less representative covariates (to 
some extent, this resembles the well-known issue of 
the ecological fallacy that arises when individual-level 
data is aggregated). Indeed, as the geographical unit 
of analysis becomes larger, it is more likely that 
several climatic conditions coexist within it, which 
prevents the proper characterization of the unit in 
terms of climatic variables.  

To analyse the relationship between a climatic variable 
and COVID-19 daily outcomes, the climatic factors 
should be considered on a daily basis and for the 
period under study. Variables in the model should 
include a temporal lag to reflect the COVID-19 virus's 
incubation time window to better capture climate's 

impact on virus spread, as suggested by multiple 
research evaluated (Briz-Red'on and Serrano-Aroca, 
2020; Wu et al., 2020; Zhu and Xie, 2020).  

The use of moving averages to account for the lagged 
effect of the climatic variables is another strategy that 
deserves consideration (Qi et al., 2020). 

CONCLUSION 

This assessment of the association between climate 

and the global spread of COVID-19 reveals that 

environmental factors such humidity, precipitation, 

radiation, temperature, and wind speed may have a 

secondary role in the transmission of the illness. 

Although several research imply that warmer 

temperatures may help end the pandemic, there are 

too many inconsistent evidence to think the reverse. 

As a result of prior exposure to other respiratory 

disorders, it is difficult to rule out a tendency for 

negative correlations between temperature and 

COVID-19 transmission. 

Small-area studies should be preferred to better 

characterise each geographical unit involved in the 

analysis in terms of meteorological conditions, non-

meteorological factors, and specific effects (including 

spatiotemporal) that may be missed if larger spatial 

units are considered. This is a methodological 

consideration. 

In a nutshell, more research and observations are 

needed to closely correlate between climate change 

variables and spread of Covid-19 pandemic in India 

and  which is spreading across the globe. 

REFERENCES 

1. Álvaro Briz-Redón and Ángel Serrano-Aroca 
(2020): Progress in Physical Geography. 
Sage Publications 

2. Phillips, C.A., Caldas, A., Cleetus, R. et 
al. Compound climate risks in the COVID-19 
pandemic. Nat. Clim. Chang. 10, 586–588 
(2020). https://doi.org/10.1038/s41558-020-
0804-2 

3. Nambi Appadurai (2020) – Director, Climate 
Resilience Program, World Resources 
Institute, New Delhi, India 

4. David Klenert, Franziska Funke, 
Linus Mattauch and Brian O‘Callaghan 
(2020) mention in the Environmental and 
Resource Economics (2020) 76:751–778 
https://doi.org/10.1007/s10640-020-00453-w 

5. Abdollahi A and Rahbaralam M (2020) Effect 
of temperature on the transmission of 
COVID-19: A machine learning case study in 
Spain. medRxiv. Epub ahead of print 6 May 

https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://journals.sagepub.com/doi/full/10.1177/0309133320946302
https://doi.org/10.1007/s10640-020-00453-w


 

 

Dharmaji Durga Bhujanga Rao1* Dr. Divya Parashar2 

w
w

w
.i
g

n
it

e
d

.i
n

 

300 

 

 Correlating key climate change variables and spread of Covid-19 pandemic in India- A critical review 

2020. DOI: https://doi.org/10.1101/2020 
.05.01.20087759.  

6. Abdul IW, Appiahene P and Kessie JA (2020) 
Effects of weather and policy intervention on 
COVID-19 infection in Gana. arXiv. Epub 
ahead of print 28 April 2020. Available at: 
https://arxiv.org/abs/2005.00106 . 

7. Ahmadi M, Sharifi A, Dorosti S, et al. (2020) 
Investigation of effective climatology 
parameters on COVID-19 outbreak in Iran. 
Science of the Total Environment 729: 
138705. American Lung Association (2020) 
Learn about pneumonia. Available at: 
www.lung.org/lung-health-dis eases/lung-
disease-lookup/pneumonia/learn-
aboutpneumonia (accessed 29 May 2020).  

8. Arsenault J, Michel P, Berke O, et al. (2013) 
How to choose geographical units in 
ecological studies: Proposal and application to 
campylobacteriosis. Spatial and Spatio-
Temporal Epidemiology 7: 11–24.  

9. Arumugam M, Menon B and Narayan SK 
(2020) Ambient temperature and COVID-19 
incidence rates: An opportunity for 
intervention? WPSAR. Epub ahead of print 17 
April 2020. Available at: 
https://ojs.wpro.who.int/ojs/ 
public/journals/1/covid19/wpsar.2020.11.5.012
Ar umugam.pdf.  

10. Auler AC, C´assaro FAM, da Silva VO, et al. 
(2020) Evidence that high temperatures and 
intermediate relative humidity might favor the 
spread of COVID-19 in tropical climate: A case 
study for the most affected Brazilian cities. 
Science of The Total Environment 729: 
139090.  

11. Bai Y, Yao L, Wei T, et al. (2020) Presumed 
asymptomatic carrier transmission of COVID-
19. JAMA 323(14): 1406–1407. Bailey N 
(1975) The Mathematical Theory of Infectious 
Diseases and Its Applications. High Wycombe: 
Charles Griffin & Company Ltd. Baker RE, 
Mahmud AS, Wagner CE, et al. (2019) 
Epidemic dynamics of respiratory syncytial 
virus in current and future climates. Nature 
Communications 10(1): 5512.  

12. Baker RE, Yang W, Vecchi GA, et al. (2020) 
Susceptible supply limits the role of climate in 
the early SARSCoV-2 pandemic. Science: 
eabc2535.  

13. Bashir MF, Ma B, Bilal B, et al. (2020) 
Correlation between climate indicators and 
COVID-19 pandemic in New York, USA. 
Science of the Total Environment 728: 
138835.  

14. Bourouiba L (2020) Turbulent gas clouds and 
respiratory pathogen emissions potential 
implications for reducing transmission of 
COVID-19. JAMA 323(18): 1837–1838  

15. Briz-Redon A ´ ´ and Serrano-Aroca A´ (2020) 
A spatiotemporal analysis for exploring the 
effect of temperature on COVID-19 early 
evolution in Spain. Science of the Total 
Environment 728: 138811.  

16. Caspi G, Shalit U, Kristensen SL, et al. (2020) 
Climate effect on COVID-19 spread rate: An 
online surveillance tool. medRxiv. Epub ahead 
of print 30 March 2020. DOI: 
10.1101/2020.03.26.20044727.  

17. Chan KH, Peiris JSM, Lam SY, et al. (2011) 
The effects of temperature and relative 
humidity on the viability of the SARS 
coronavirus. Advances in Virology 2011: 
734690.  

18. Chin AWH, Chu JTS, Perera MRA, et al. 
(2020) Stability of SARS-CoV-2 in different 
environmental conditions. The Lancet Microbe 
1(1): e10.  

19. Chiyomaru K and Takemoto K (2020) Global 
COVID-19 transmission rate is influenced by 
precipitation seasonality and the speed of 
climate temperature warming. medRxiv. Epub 
ahead of print 14 April 2020. DOI: 10. 
1101/2020.04.10.20060459.  

20. Dalziel BD, Kissler S, Gog JR, et al. (2018) 
Urbanization and humidity shape the 
intensity of influenza epidemics in U.S. 
cities. Science 362(6410): 75–79.  

21. Dangi RR and George M (2020) 
Temperature, population and longitudinal 
analysis to predict potential spread for 
COVID-19. SSRN Electronic Journal. 
Available at: 
https://ssrn.com/abstract¼3560786. 

22. Dasgupta S S (2020) – Improvement in Air 
quality across India. Available at : 
htpp://https://www.geospatialworld.net/blogs/
air-pollution-drops-in-india-courtesy-covid-
19/ 

23. Delamater PL, Street EJ, Leslie TF, et al. 
(2019) Complexity of the basic reproduction 
number (R0). Emerging Infectious Diseases 
25(1): 1–4. Demongeot J, Flet-Berliac Y and 
Seligmann H (2020) Temperature decreases 
spread parameters of the new Covid-19 
case dynamics. Biology 9(5): 94.  

24. Fantini D (2019) easyPubMed: Search and 
retrieve scientific publication records from 
PubMed. R package version 2.13. Available 
at: https://cran.r-project.org/ 
package¼easyPubMed (accessed 26 May 
2020). Fox J (1991) Regression Diagnostics: 
An Introduction. Newbury Park, CA: Sage 
Publications.  

25. Guan L, Yang J and Bell JM (2007) Cross-
correlations between weather variables in 
Australia. Building and Environment 42(3): 
1054–1070.  

26. Gupta D and Gupta A (2020) Effect of 
ambient temperature on COVID 19 infection 
rate: Evidence from California. SSRN 
Electronic Journal. DOI: 10.2139/ 
ssrn.3575404.  

27. Harzing A-W (2020) Publish or Perish. 
Available at: https:// 
harzing.com/resources/publish-or-perish.  

28. Hastie T and Tibshirani R (1990) 
Generalized Additive Models. London, UK: 



 

 

Dharmaji Durga Bhujanga Rao1* Dr. Divya Parashar2 

w
w

w
.i
g

n
it

e
d

.i
n

 

301 

 

 Journal of Advances and Scholarly Researches in Allied Education 
Vol. 18, Issue No. 6, October-2021, ISSN 2230-7540 

 
Chapman & Hall. Hethcote HW (2000) 
Mathematics of infectious diseases. SIAM 
Review 42(4): 599–653. 

29. Jahangiri M, Jahangiri M and Najafgholipour M 
(2020) The sensitivity and specificity analyses 
of ambient temperature and population size on 
the transmission rate of the novel coronavirus 
(COVID-19) in different provinces of Iran. 
Science of the Total Environment 728: 
138872.  

30. Jamil T, Alam IS, Gojobori T, et al. (2020) No 
evidence for temperature-dependence of the 
COVID-19 epidemic. medRxiv. Epub ahead of 
print 19 April 2020. DOI: 10 
.1101/2020.03.29.20046706. 

31. Jebril N (2020) Predict the transmission of 
COVID-19 under the effect of air temperature 
and relative humidity over the year in 
Baghdad, Iraq. SSRN Electronic Journal. 
Available at: https://ssrn.com/abstract¼3579 
718.  

32. Jiang S, Du L and Shi Z (2020) An emerging 
coronavirus causing pneumonia outbreak in 
Wuhan, China: Calling for developing 
therapeutic and prophylactic strategies. 
Emerging Microbes and Infections 9(1): 275–
277.  

33. Kang D (2020) The role of temperature in 
COVID-19 disease severity and transmission 
rates. Preprints. Epub ahead of print 5 May 
2020. DOI: 10.20944/preprints 
202005.0070.v1.  

34. Kassem AZE (2020) Do weather temperature 
and medianage affect COVID-19 
transmission? medRxiv. Epub ahead of print 
17 April 2020. DOI: 10.1101/2020.04 
.16.20067355.  

35. Kubota Y, Shiono T, Kusumoto B, et al. (2020) 
Multiple drivers of the COVID-19 spread: Role 
of climate, international mobility, and region-
specific conditions. medRxiv. Epub ahead of 
print 24 April 2020. DOI: 10 
.1101/2020.04.20.20072157.  

36. Lai CC, Shih TP, Ko WC, et al. (2020) Severe 
acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) and coronavirus disease-2019 
(COVID-19): The epidemic and the 
challenges. International Journal of 
Antimicrobial Agents 55(3): 105924.  

37. Lai PC, Wong CM, Hedley AJ, et al. (2004) 
Understanding the spatial clustering of severe 
acute respiratory syndrome (SARS) in Hong 
Kong. Environmental Health Perspectives 
112(15): 1550–1556.  

38. Lee S-I, Lee M, Chun Y, et al. (2018) 
Uncertainty in the effects of the modifiable 
areal unit problem under different levels of 
spatial autocorrelation: A simulation study. 
International Journal of Geographical 
Information Science 33(6): 1135–1154.  

39. Li AY, Hannah TC, Durbin J, et al. (2020) 
Multivariate analysis of factors affecting 
COVID-19 case and deathrate in U.S. 

counties: The significant effects of black race 
and temperature. medRxiv. Epub ahead of 
print 24 April 2020. DOI: 
10.1101/2020.04.17.20069708. 

40. Liu J, Zhou J, Yao J, et al. (2020) Impact of 
meteorological factors on the COVID-19 
transmission: A multi-city study in China. 
Science of The Total Environment 726: 
138513. 

41. Liu Y, Gayle AA, Wilder-Smith A, et al. (2020) 
The reproductive number of COVID-19 is 
higher compared to SARS coronavirus. 
Journal of Travel Medicine 27(2): taaa021.  

42. Livadiotis G (2020) Statistical analysis of the 
impact of environmental temperature on the 
exponential growth rate of cases infected by 
COVID-19. medRxiv. Epub ahead of print 15 
May 2020. DOI: 10.1101/2020.04.21 
.20072405.  

43. Lu R, Zhao X, Li J, et al. (2020) Genomic 
characterisation and epidemiology of 2019 
novel coronavirus: Implications for virus 
origins and receptor binding. The Lancet 
395(10224): 565–574.  

44. Luo W, Majumder MS, Liu D, et al. (2020) 
The role of absolute humidity on 
transmission rates of the COVID19 
outbreak. medRxiv. Epub ahead of print 17 
February 2020. DOI: 
10.1101/2020.02.12.20022467. Ma J (2020) 
Estimating Epidemic Exponential Growth 
Rate And Basic Reproduction Number. 
Infectious Disease Modelling 5: 129–141.  

45. Maier BF and Brockmann D (2020) Effective 
containment explains subexponential growth 
in recent confirmed COVID-19 cases in 
China. Science 368(6492): 742–746.  

46. Meliker JR and Sloan CD (2011) Spatio-
temporal epidemiology: Principles and 
opportunities. Spatial and Spatio-Temporal 
Epidemiology 2(1): 1–9. Nelder JA and 
Wedderburn RWM (1972) Generalized 
Linear Models. Journal of the Royal 
Statistical Society. Series A (General) 
135(3): 370–384.  

47. Notari A (2020) Temperature dependence of 
COVID-19 transmission. medRxiv. Epub 
ahead of print 24 April 2020. DOI: 
10.1101/2020.03.26.20044529.  

48. Oliveiros B, Caramelo L, Ferreira NC, et al. 
(2020) Role of temperature and humidity in 
the modulation of the doubling time of 
COVID-19 cases. medRxiv. Epub ahead of 
print 8 March 2020. DOI: 10.1101/2020.03 
.05.20031872. Openshaw S (1984) The 
Modifiable Areal Unit Problem. (Concepts 
and Techniques in Modern Geography). 
Norwich, UK: Geo Books. 

49. Pedrosa RHL (2020) The dynamics of 
Covid-19: Weather, demographics and 
infection timeline. medRxiv. Epub ahead of 
print 10 May 2020. DOI: 10.1101/2020.04.21 
.20074450.  



 

 

Dharmaji Durga Bhujanga Rao1* Dr. Divya Parashar2 

w
w

w
.i
g

n
it

e
d

.i
n

 

302 

 

 Correlating key climate change variables and spread of Covid-19 pandemic in India- A critical review 

50. Pirouz Behzad, Golmohammadi A, Masouleh 
HS, et al. (2020) Relationship between 
average daily temperature and average 
cumulative daily rate of confirmed cases of 
COVID-19. medRxiv. Epub ahead of print 31 
May 2020. DOI: 
10.1101/2020.04.10.20059337.  

51. Pitzer VE, Viboud C, Alonso WJ, et al. (2015) 
Environmental drivers of the spatiotemporal 
dynamics of respiratory syncytial virus in the 
United States. PLoS Pathogens 11(1): 
e1004591.  

52. Prata DN, Rodrigues W and Bermejo PH 
(2020) Temperature significantly changes 
COVID-19 transmission in (sub)tropical cities 
of Brazil. Science of the Total Environment 
729: 138862. Pung R, Chiew CJ, Young BE, 
et al. (2020) Investigation of three clusters of 
COVID-19 in Singapore: Implications for 
surveillance and response measures. The 
Lancet 395(10229): 1039–1046.  

53. Qi H, Xiao S, Shi R, et al. (2020) COVID-19 
transmission in Mainland China is associated 
with temperature and humidity: A time-series 
analysis. Science of the Total Environment 
728: 138778.  

54. Ren L-L, Wang Y-M, Wu Z-Q, et al. (2020) 
Identification of a novel coronavirus causing 
severe pneumonia in human: A descriptive 
study. Chinese Medical Journal 133(9): 1015–
1024  

55. Sajadi MM, Habibzadeh P, Vintzileos A, et al. 
(2020) Temperature and latitude analysis to 
predict potential spread and seasonality for 
COVID-19. SSRN Electronic Journal. 
Available at: https://ssrn.com/abstract 
¼3550308 (accessed 29 May 2020).  

56. Shahzad F, Shahzad U, Fareed Z, et al. 
(2020) Asymmetric nexus between 
temperature and COVID-19 in the top ten 
affected provinces of China: A current 
application of quantile-on-quantile approach. 
Science of The Total Environment 736: 
139115.  

57. Shaman J and Kohn M (2009) Absolute 
humidity modulates influenza survival, 
transmission, and seasonality. Proceedings of 
the National Academy of Sciences of the 
United States of America 106(9): 3243–3248.  

58. Shi P, Dong Y, Yan H, et al. (2020) Impact of 
temperature on the dynamics of the COVID-19 
outbreak in China. Science of the Total 
Environment 728: 138890. Sil A and Kumar 
VN (2020) Does weather affect the growth rate 
of COVID-19, a study to comprehend 
transmission dynamics on human health. 
medRxiv. Epub ahead of print 8 May 2020. 
DOI: 10.1101/2020. 04.29.20085795.  

59. Singhal T (2020) A review of coronavirus 
disease-2019 (COVID-19). The Indian Journal 
of Pediatrics 87: 281–286. Taiwo I and 
Fashola A (2020) COVID-19 spread and 
average temperature distribution in Nigeria. 

SSRN Electronic Journal. Available at SSRN: 
https://ssrn.com/abstract¼3 585374.  

60. Tob´ıas A (2020) Evaluation of the lockdowns 
for the SARS-CoV-2 epidemic in Italy and 
Spain after one month follow up. Science of 
The Total Environment 725: 138539.  

61. Tob´ıas A and Molina T (2020) Is temperature 
reducing the transmission of COVID-19? 
Environmental Research 186: 109553. Tobler 
WR (1970) A computer movie simulating 
urban growth in the Detroit region. Economic 
Geography 46(sup1): 234–240.  

62. Tosepu R, Gunawan J, Effendy DS, et al. 
(2020) Correlation between weather and 
Covid-19 pandemic in Jakarta, Indonesia. 
Science of The Total Environment 725: 
138436. Ujiie M, Tsuzuki S and Ohmagari N 
(2020) Effect of temperature on the infectivity 
of COVID-19. International Journal of 
Infectious Diseases 95: 301–303.  

63. van Doremalen N, Bushmaker T, Morris DH, 
et al. (2020) Aerosol and surface stability of 
SARS-CoV-2 as compared with SARS-CoV-
1. The New England Journal of Medicine 
382: 1564–1567.  

64. Vellingiri B, Jayaramayya K, Iyer M, et al. 
(2020) COVID19: A promising cure for the 
global panic. Science of the Total 
Environment 725: 138277.  

65. Wooldridge JM (2002) Econometric Analysis 
of Cross Section and Panel Data. 
Cambridge, MA: MIT Press.  

66. World Health Organization (2020a) 
Coronavirus disease (COVID-19) pandemic. 
Available at: www.who.int/ 
emergencies/diseases/novel-coronavirus-
2019 (accessed xx Month Year).  

67. World Health Organization (2020b) Director-
General‘s opening remarks at the media 
briefing on COVID-19 – 11 March 2020. 
Available at: www.who.int/dg/spee 
ches/detail/who-director-general-s-opening-
remarks -at-the-media-briefing-on-covid-
19—11-march-2020  

68. Wu X, Nethery RC, Sabath BM, et al. (2020) 
Exposure to air pollution and COVID-19 
mortality in the United States. medRxiv. 
Epub ahead of print 27 April 2020. DOI: 
10.1101/2020.04.05.20054502. 

69. Wu Y, Jing W, Liu J, et al. (2020) Effects of 
temperature and humidity on the daily new 
cases and new deaths of COVID-19 in 166 
countries. Science of the Total Environment 
729: 139051. 

70. Xu R, Rahmandad H, Gupta M, et al. (2020) 
Weather conditions and COVID-19 
transmission: Estimates and projections. 
medRxiv. Epub ahead of print 24 May 2020. 
DOI: 10.1101/2020.05.05.20092627.  

71. Yao Y, Pan J, Liu Z, et al. (2020) No 
Association of COVID-19 transmission with 
temperature or UV radiation in Chinese 
cities. European Respiratory Journal 56(1). 
Available at: https://erj.ersjournals.com/ 



 

 

Dharmaji Durga Bhujanga Rao1* Dr. Divya Parashar2 

w
w

w
.i
g

n
it

e
d

.i
n

 

303 

 

 Journal of Advances and Scholarly Researches in Allied Education 
Vol. 18, Issue No. 6, October-2021, ISSN 2230-7540 

 
content/early/2020/04/01/13993003.00517-
2020.  

72. Yu X (2020) Impact of mitigating interventions 
and temperature on the instantaneous 
reproduction number in the COVID-19 
epidemic among 30 US metropolitan areas. 
medRxiv. Epub ahead of print 03 June 2020. 
DOI: 10.1101/2020.04.26.20081083.  

73. Zhu Y and Xie J (2020) Association between 
ambient temperature and COVID-19 infection 
in 122 cities from China. Science of The Total 
Environment 724: 138201. 

 

Corresponding Author 

Dharmaji Durga Bhujanga Rao* 

Research Scholar, Department of Geography, 
Sardar Patel University Balaghat, Madhya Pradesh 

 


