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Impact of climatic parameters on coronavirus disease 2019 pandemic 
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) has been declared 
as a worldwide pandemic by the World Health Organization 
(WHO) on March 11, 2020.[1] Globally, the first COVID-
19 case was reported on December 31, 2019, in Wuhan 
(China).[2-5] At present, it has affected around 80% of world 
population and still growing at decent rate.[6] Investigations 
on COVID-19 indicate that it transmits through respiratory 
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droplets, as well as human-to-human transition.[7-9] The 
common symptoms of COVID-19-infected patients are fever, 
cough, and respiratory disorders.[10] In worst conditions, it 
might results as serious health issues such as kidney failure 
and pneumonia which might cause death of patients.[11-13] 
The major concerns about COVID-19 are its tremendously 
growing cases and vulnerable community transmission in 
world. In addition, no vaccination of COVID-19 has been 
officially reported till date. Therefore, adequate precautions 
and preliminary research work on the factors affecting the 
spreading of COVID-19 might be helpful for the development 
of vaccination process of COVID-19. The previous studies 
indicate that climatic parameters (CPs) have the potential 
to determine the transition rate of a fatal epidemic, that is, 
COVID-19.[11-21] Recent studies suggest that the spreading of 
COVID-19 is highly correlated with the atmospheric factors 
such as temperature and humidity.[11,14-16] It has been reported 
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that abrupt change in climatic conditions and population 
might be responsible for virus transmission.[17-21] On the 
other hand, few studies have not accounted meteorological 
parameters as carriers of transition of COVID-19.[22-24] 
Another study indicates that the temperature and humidity 
can be responsible of transmission and existence of severe 
acute respiratory syndrome coronavirus (SARS-COV).[12,25-27] 
However, limited studies have been carried out in context of 
COVID-19 and climatic factors. Tosepu et al. have studied 
the correlation between weather and COVID-19 in Jakarta 
(Indonesia) in earliest stage of COVID-19[28] and predicted 
a connection between climatic factors (rainfall, temperature, 
and humidity) and COVID-19 transmission cases. A few 
numbers of such works have also been reported but all these 
studies have been performed at the earliest of COVID-19 
transmission and incorporate only limited data set (up to 
April 2020).[29-31] Further, it is expected that this correlation 
also depends on geographical conditions of study area. 
So far, such reported studies are only limited to European 
countries.[32,33] Meanwhile, most of these studies are at 
the earlier stage of outbreak and also there is a paucity in 
South Asian country (India) as the number of cases is still 
increasing rapidly here. To the best of authors’ knowledge, 
no such study has been carried out for South Asian countries 
till date. The present study provides a comprehensive 
statistical analysis of COVID-19 in India and its correlation 
with climatic factors using a significant dataset (publicly 
available).

In this paper, we study the effects of varying CPs on 
the spread of COVID-19 from March 15, 2020, to June 
15, 2020, in India. The aim of this study is to analyze 
progression of COVID-19 in India and forecast the effect 
of COVID-19 on climatic conditions in subsequent times. 
Moreover, to obtain detailed analysis of the COVID-19, 
we have emphasized our study to three most COVID-19 
affected states of India, that is, Maharashtra, Tamil Nadu, 
and Delhi. In addition, the strategies such as nationwide 
lockdown implemented by Indian government to reduce 
COVID-19 spreading have been quantitatively evaluated in 
climatic framework. In India, the first confirmed COVID-
19 case was reported in Kerala on January 30, 2020.[34] 
The total confirmed cases has been raised up to 354,065 
within 5 months in India, which is the highest number of 
confirmed COVID-19 cases in Asia and the fourth highest 
in world as on June 15, 2020.[6] It implies that COVID-19 is 
drastically spreading among 1.3 billions of people in India. 
Out of the total confirmed cases, 186,935 patients have 
been recovered and total 11,900 deaths in country till mid 
June 2020.[35] In anticipation, nationwide lockdown was 
imposed by Indian government in five phases.[34] During 
this lockdown period, all social activities such as transport, 
industries, and shopping malls had been strictly prohibited 
in India.[35]

MATERIALS AND METHODS

Study Area

India is the second highest populated country (13 × 108, 
17.7% of worldwide) after China located at north of the 
equator between 8°4’ north to 37°6’ north latitude and 68°7’ 
east to 97°25’ east longitude. It stands as the seventh largest 
country in the world, with a total area of 3.28 × 106 km2. 
It is surrounded by Arabian Sea (in west), Indian Ocean (in 
south), and Bay of Bengal (in east). The north-east region of 
India has been covered with the Himalayas. Figure 1 shows 
the study area. The study further focuses on the three most 
crucial states of India in COVID-19 transmission, that is, 
Delhi, Maharashtra, and Tamil Nadu. These are the three 
major states of India. The population of these states are 1.8 
× 107, 1.23 × 108, and 7.7 × 107, respectively, as on 2019.[36] 
Most importantly, these three are most affected states of India 
from COVID-19 as on mid-June 2020.

Data Collection

The digital dataset for the COVID-19 in India has been 
obtained from Ministry of Health and Family Welfare 
(MoHFW)[35] and official website of COVID-19.[34] The data 
related to CPs (average temperature [AT], relative humidity 
[RH], atmospheric pressure [AP], solar radiation [SR], and 
wind speed [WS]) are authentically retrieved from official 
online portal of Central Pollution Control Board (CPCB).[37] 
Retrieved data of CPs and COVID-19 from the sources were 
not distributed normally. Therefore for estimating correlation 
coefficient between parameters, we use Kendall and spearman 
rank test. Further, SIR model has been used for the prediction 
of epidemic of COVID-19.[38,39] For interpretation of results 
and graphics, we utilized machine learning technique.

RESULTS

The spatial distribution of COVID-19 parameters (positive 
cases [PC], recovery, and death [DT]) during the lockdown in 
India is shown in Figure 2. The whole lockdown period has 
been categorized in two phases, that is, period-I (from March 
25, 2020, to May 3, 2020) and period-II (from May 4 to 
June 15). Figure 2 clearly indicates that Delhi, Maharashtra, 
and Tamil Nadu are the most affected states of India from 
COVID-19 pandemic till mid-June 2020. The additional 
details of COVID-19 parameters during the different 
lockdown phases are mentioned in Table 1. On observing 
Table 1 carefully, it is clear that PC and mortality increase 
rapidly all over India during lockdown period. One more 
important observation is that the cases are still increasing as 
on June 15, 2020, and the saturation state of COVID-19 cases 
still not achieved in India.

The variation in CPs (24 h average value) of during the 
period of 3 months (April 25 to June 15) has been observed 
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Figure 1: COVID-19 outbreak in India

for previous 3 years (2018–2020) for three states of India, 
that is, Maharashtra, Delhi, and Tamil Nadu, as illustrated 
in Figure 3a-c. We have observed similar trends in 2020 as 
compared to 2018 and 2019. However, a unique quantitative 
variation in CPs has been noticed for year 2020. AT 
significantly reduces with respect to previous years in the 
range of 5.2~10.4%. Moreover, the RH represents ascending 
trend in all 3 years with relative difference (2.4–40%). It is an 
intuition that this variation is correlated with the COVID-19 
pandemic up to some extent. Moreover, the study of 
variation of CPs has been carried out during lockdown period 
in Maharashtra, Delhi, and Tamil Nadu. Corresponding 
parameters have been tabulated in Table 2. It depicts that 
the implementation of lockdown is a factor for considerable 
variations in CPs and air quality.

CPs (AT, AP, RH, SR, and WS) play an important role in 
stability of environment. To quantify the correlation between 
COVID-19 spread and CPs, we have statistically analyzed 
the data and estimated correlation coefficient between CPs 

and COVID-19 parameters using Spearman rank test and 
Kendall test, as shown in Table 3. It was observed that the 
number of PC was highly correlated with AT for Delhi 
(r2 > 0.6) whereas moderate correlation is observed for Tamil 
Nadu and Maharashtra (r2 < 0.6) with significant level of 
0.1% (P < 0.001).

In addition, the significant correlation between RH and PC 
was observed for the three states, that is, positive correlation 
(r2 > 0.6, P < 0.001) and intermediate correlation for Delhi 
(P > 0.1) and Maharashtra (r2 < 0.6). However, SR is not 
significantly correlated with COVID parameters. Meanwhile, 
it is observed that WS affects COVID-19 cases as the 
corresponding correlation coefficient is positive. In brief, the 
obtained statistical results for most of the CPs were found very 
significant with P < 0.001 in India. It is further observed that 
the mortality rate is growing with time. The CPs were showed 
a moderate correlation with DT. To have more clear insight, 
the scattered correlation matrices of CPs and COVID-19 
parameters for Delhi, Maharashtra, and Tamil Nadu shown in 
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Figure 2: Spatial distribution of COVID-19 parameters in India

Figure 4a-c. It is observed that the maximum PC have been 
reported within the AT range (25~40°C). Similarly, the most 
frequent ranges for other CPs corresponding to most number 
of PC are 40~70%, 740~965 mmHg, and 200~250 W/m2 for 
RH, AP, and SR, respectively. Particularly, a wide range for 
WS (0.5~14 m/s) has been calculated for having maximum 
no. of PC from Delhi to Tamil Nadu and varying with latitude. 
In lower latitude, the no. of PC is high within the range of WS 
(10~14 m/s) although for northern region at higher latitude, 
it is observed (0.5~1.5 m/s). This leads to conclude that 
the areas experience such climatically condition have been 
mostly affected by COVID-19.

Figure 5 represents the time series of no. of PC and mortality 
during lockdown period (March 25–June 15) for three crucial 

states of India, that is, Delhi, Maharashtra, and Tamil Nadu. 
The corresponding plot indicates that variation in PC and 
mortality cases increases exponentially with respect to time. 
Figure 6 provides a prediction of the number of COVID-19 
cases in subsequent times in Delhi. The epidemic peak for 
COVID-19 in Delhi has been predicted on October 2020.[38]

DISCUSSION

The CPs (AT, RH, AP, SR, and WS) are one of the crucial 
factors for in COVID-19 dissemination in India. On analyzing 
the available COVID-19 dataset, we have observed that the 
number of COVID-19 cases is still growing significantly 
despite imposing containment strategies, that is, lockdown in 
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Table 2: Relative difference between CPs for year 2018–2020 (March 25–June 15)
CPs Delhi Maharashtra Tamil Nadu

Avg. 2020 Relative difference (%) Avg. 2020 Relative difference (%) Avg. 2020 Relative difference (%)
2018–2019 2019–2020 2018–2019 2019–2020 2018–2019 2019–2020

AT 29 9.5 10.45 31.64 5.2 5.99 28.9 8.6 7.4
RH 50.59 2.4 38 68.07 2.4 2.4 66.27 11.54 21.09
AP 982.38 18 0.17 734.68 40.18 40.19 749.8 33.85 31.8
WS 0.78 92.3 41.02 0.113 21.9 22.2 9.482 77.28 75.84
SR 189.23 13.8 17.6 158.28 29.9 60.1 242.72 7.7 10.2
AT: Average temperature, RH: Relative humidity, AP: Atmospheric pressure, SR: Solar radiation, WS: Wind speed

Table 3: Correlation coefficients between CPs with COVID‑19 parameters
Test CPs Delhi Maharashtra Tamil Nadu

PC Mortality PC Mortality PC Mortality
Spearman 
correlation 
coefficient

AT 0.821 0.753 0.099 0.071 –0.550 –0.536
RH 0.054 –0.209 –0.438 –0.473 0.615 0.560
AP –0.842 –0.736 –0.784 –0.797 –0.799 –0.774
WS 0.326 0.047 0.421 0.413 0.733 0.722
SR 0.334 0.270 –0.297 –0.294 –0.329 –0.413

Kendall 
correlation 
coefficient

AT 0.635 0.635 0.081 0.056 –0.390 –0.398
RH 0.030 –0.172 –0.310 –0.334 0.465 0.423
AP –0.646 –0.563 –0.580 –0.602 –0.559 –0.559
WS 0.200 0.040 0.263 0.256 0.529 0.550
SR 0.214 0.187 –0.176 –0.180 –0.228 –0.302

AT: Average temperature, RH: Relative humidity, AP: Atmospheric pressure, SR: Solar radiation, WS: Wind speed

Table 1: Details of COVID‑19 parameters during different phases of lockdown
Lockdown phase in India I period II period

I phase ( March 
25–April 14)

II phase (April 
15–May 3)

III phase (May 
4–May 17)

IV phase (May 
18–May 31)

V phase (June 
1–June 15)

India (20.59 N, 78.96 E)
PC 11,485 31,294 52,920 94,949 152,423
Mortality 396 1067 1562 2380 4512
Recovered cases 1365 10,398 25,032 55,067 88,461

Delhi (28.70 N, 72.87 E)
PC 1561 2988 5206 10,089 22,985
Mortality 30 34 84 327 925
Recovered cases 31 1331 2840 4276 7949

Maharashtra (19.75 N, 75.71 E)
PC 2680 10,294 20,079 34,602 43,089
Mortality 178 370 650 1088 1842
Recovered cases 259 1856 5573 21,641 26,720

Tamil Nadu (11.12 N, 78.65 E)
PC 1204 1819 8201 11,110 24,170
Mortality 12 18 49 97 303
Recovered cases 81 1298 2793 8585 12,587

PC: Positive case, COVID‑19: Coronavirus disease 2019

India. It clearly indicates that there are some other factors 
(CPs) other than social activities which are influencing 
COVID-19 transmission in India. It has been also observed 

that transmission rate of COVID-19 is highest in three 
states of India, that is, Maharashtra, Delhi, and Tamil Nadu. 
In Delhi, the number of cases is positively correlated with 
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Figure 3: (a) Status of daily (24 hrs.) average of meteorological parameters from 24th March to 15th June for Delhi
a
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Figure 3: (b) Status of daily (24 hrs.) average of meteorological parameters from 24th March to 15th June for Maharashtra (Continued)
b
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AT (r2 > 0.6) whereas the correlation is moderate for other 
two states. Similarly, all other CPs (AP, RH, SR, and WS) 
show critical correlation with transmission of COVID-19 in 

India with 0.1% of significance level (p < 0.001). Further, 
the substantial variations of CPs have also been observed 
in the past 3 years. On comparing the AT (daily average 

Figure 3: (c) Status of daily (24 hrs.) average of meteorological parameters from 24th March to 15th June for Tamilnadu (Continued)
c
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Figure 4: (a) Scattered correlation matrices of meteorological parameters and COVID-19 from 25th March to 15th June for Delhi
a
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Figure 4: (b) Scattered correlation matrices of meteorological parameters and COVID-19 from 25th March to 15th June for Maharashtra  
(Continued)

b
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of 24 h) of previous 3 years (2018–2020), a unique trend 
(decreasing comparatively) is observed. Moreover, the range 

of CPs has been found corresponding to maximum number of 
cases results as AT (25~40°C), RH (40~70%), AT (740~965 

Figure 4: (c) Scattered correlation matrices of meteorological parameters and COVID-19 from 25th March to 15th June for Tamilnadu (Continued)
c
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Figure 6: COVID-19 epidemic peak prediction for Delhi using SIR 
model

mmHg), SR (200–250 W/m2), and WS (0.5~14 m/s). It 
signifies that for the maximum transition of COVID-19, a 
susceptible weathers condition is required. In addition, the 
epidemic peak (highest number of cases) in New Delhi 
(capital of India) has been predicted around October 2020–
November 2020. It implies that COVID-19 transmission 
decreases in winter in India which compliments the results 
obtained from correlation tests.

Various studies have been carried out in context of COVID-19 
and CPs recently. Shi et al. observed reverse correlation of 
COVID-19 factors with temperature and found a smooth 
increase of PC with rising temperature.[26] It has also 
concluded that warm weather might suppress COVID-19 
epidemic progression.[28,40] In this study, we have observed 
positive correlation of PC with temperature during the study 
period in India. In addition, we have determined a dynamic 
range of AT (25~40°C) for maximum transition of COVID-19 
epidemic in India.

In another recent study (conducted in Indonesia), the PCs were 
found to be slightly correlated with minimum, maximum, 

and AT with correlation coefficient (0.12, 0.23, and 0.392), 
respectively.[29] Similar results have obtained for New York 
City correlation coefficient with minimum maximum and 
AT was 0.06, 0.268, and 0.339, respectively.[24] These studies 
suggested that PCs do not correlate significantly with humidity 
and rainfall in their respective study area. Whereas, in present 
study, we have found high correlation with humidity for 
Tamil Nadu and Maharashtra as it is a coastal area of India 
and moderated correlation for Delhi. This discrepancy has 
been raised because these two studies have been carried out 
at very early stage of COVD-19 progression. On the other 
hand, a larger dataset has been analyzed in the present study.

In perspective of India, several studies have been reported 
analyzing the mitigation strategies, health policies for 
controlling COVID-19 in India.[40-42] Kumar et al. found a 
positive association with temperature and mixed association 
with RH.[40] In the present study, we found a reverse 
correlation coefficient with AP, SR –0.078 and –0.34, 
respectively, and also determined a range of 740~965 mmHg 
and 200~250 W/m2 for AP and SR, respectively, for maximum 
PCs. Moreover, the present study depicts a wide range for 
WS (0.5~14 m/s) for maximum transition of COVID-19. It 
suggests that SARS-COV virus might be airborne.

Despite the enthusiastic outcomes of this study, there 
are further specific factors (people emigration, various 
government policies for containment, etc.) which must be 
considered to obtain a more accurate prediction of COVID-19 
epidemic parameters. Nevertheless, this study has the 
potential to enhance the current understanding of COVID-19 
spreading and will help for the advancement of vaccination 
process of COVID-19.

CONCLUSION

The present study provides a comprehensive analysis of 
COVID-19 dissemination and its statistical correlation with 
CPs in India during a time period of 90 days. On the basis 
of this study, it is concluded that CPs have played a decent 
role in COVID-19 progression in India. In addition, we found 

Figure 5: Time series of number of positive cases and death
ba
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a wide range of WS for transition of SARS-COV virus. It 
indicates that SARS-COV-2 virus might be airborne. Further, 
this study indicates that the COVID-19 containment policy, 
that is, lockdown adapted in India leads to reduced pollution 
level, improves climatic conditions in the past few months. 
Such exceptional changes have never been observed in nature 
before in short time duration. Therefore, one can expect that 
the lockdown would be effective for better public health and 
sustainable development of nature in future.

ACKNOWLEDGMENT

Authors would like to thank the CPCB, Ministry of 
Environment, Forest and Climate Change, and Ministry of 
Human Resources and Development, Government of India.

REFERENCES

1.	 Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. 
Acta Biomed 2020;91:157-60.

2.	 Zhu N, Zhang D, Wang W, Li X, Yang B, Song J. A novel 
coronavirus from patients with pneumonia in China, 2019. N 
Engl J Med 2020;382:727-33.

3.	 Guan W, Ni Z, Hu Y, Liang WH, Ou C, He J, et al. Clinical 
Characteristics of 2019 novel Coronavirus Infection in China, 
medRxiv; 2020.

4.	 Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early 
transmission dynamics in Wuhan, China, of novel Coronavirus-
infected pneumonia. N Engl J Med 2020;382:1199-207.

5.	 Deepak AD, Hasan KS, Joshua LM, Victor NF, David AM, 
Erin AB. COVID-19 for the cardiologist: Basic virology, 
epidemiology, cardiac manifestations, and potential therapeutic 
strategie. JACC Basic Transl Sci 2020;5:518-36.

6.	 COVID-19 Data; 2020. Available from: https://www.
worldometers.info/coronavirus. [Last accessed on 2020 
Jun 18].

7.	 Ge XY, Li JL, Yang XL, Chmura AA, Zhu G, Epstein JH, et al. 
Isolation and characterization of a bat SARS-like coronavirus 
that uses the ACE2 receptor. Nature 2013;289:535-8.

8.	 Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical 
features of patients infected with 2019 novel Coronavirus in 
Wuhan, China. Lancet 2020;395:497-506.

9.	 Vandini S, Corvaglia L, Alessandroni R, Aquilano G, 
Marsico  C, Spinelli M, et al. Respiratory syncytial virus 
infection in infants and correlation with meteorological factors 
and air pollutants. Ital J Pediatr 2013;39:1.

10.	 Holshue ML, DeBolt C, Lindquist S, Lofy KH, Wiesman J, 
Bruce H. First case of 2019 novel Coronavirus in the United 
States. N Engl J Med 2020;382:929-36.

11.	 Wang Y, Wang Y, Chen Y, Qin Q. Unique epidemiological 
and clinical features of the emerging 2019 novel coronavirus 
pneumonia (COVID-19) implicate special control measures. J 
Med Virol 2020;92:568-76.

12.	 Tan J, Mu L, Huang J, Yu S, Chen B, Yin J. An initial 
investigation of the association between the SARS outbreak and 
weather: With the view of the environmental temperature and 
its variation. J Epidemiol Community Health 2005;59:186-92.

13.	 Perlman S. Another decade, another Coronavirus. N Engl J 

Med 2020;382:760-2.
14.	 Ma Y, Zhao Y, Liu J, He X, Wang B, Fu S, et al. Effects of 

temperature variation and humidity on the death of COVID-19 
in Wuhan. Sci Total Environ 2020;724:138226.

15.	 Chen B, Liang H, Yuan X, Hu Y, Xu M, Zhao Y, et al. Roles 
of Meteorological Conditions in COVID-19 Transmission on a 
Worldwide Scale; 2020.

16.	 Qi H, Xiao S, Shi R, Ward MP, Chen Y, Tu W, et al. COVID-19 
transmission in Mainland China is associated with temperature 
and humidity: A time-series analysis. Sci Total Environ 
2020;728:138778.

17.	 Rocklov J, Sjodin H. High population densities catalyze the 
spread of COVID-19. J Travel Med 2020;27:taaa038.

18.	 Sohrabi C, Alsafi Z, O’Neill N, Khan M, Kerwan A, Al-Jabir A, 
et al. World Health Organization declares global emergency: A 
review of the 2019 novel Coronavirus (COVID-19). Int J Surg 
2020;76:71-6.

19.	 Dalziel BD, Kissler S, Gog JR, Viboud C, Bjørnstad ON, 
Metcalf CJ, et al. Urbanization and humidity shape the intensity 
of influenza epidemics in U.S. cities. Science 2018;362:75-9.

20.	 Jaiswal RK, Lohani AK, Tiwari HL. Statistical analysis for 
change detection and trend assessment in climatological 
parameters. Environ Proc 2015;2:729-49.

21.	 Hänsel S, Medeiros DM, Matschullat J, Petta RA, de Mendonça 
Silva I. Assessing homogeneity and climate variability of 
temperature and precipitation. Series in the capitals of North-
Eastern Brazil. Front Earth Sci 2016;4:1-21.

22.	 Jamil T, Alam IS, Gojobori T, Duarte C. No Evidence for 
Temperature-Dependence of the COVID-19 Epidemic, 
medRxiv; 2020.

23.	 Mollalo A, Vahedi B, Rivera KM. GIS-based spatial modeling 
of COVID-19 incidence rate in the continental United States. 
Sci Total Environ 2020;728:138884.

24.	 Shi P, Dong Y, Yan H, Li X, Zhao C, Liu W. The Impact of 
Temperature and Absolute Humidity on the Coronavirus 
Disease 2019 (COVID-19) Outbreak Evidence from China, 
medRxiv; 2020.

25.	 Bashir MF, Ma B, Bilal D, Komal B, Bashir MA, Tan D, et al. 
Correlation between climate indicator and COVID-19 pandemic 
in New York, USA. Sci Total Environ 2020;728:138835.

26.	 Liu J, Zhou J, Yao J, Zhang X, Li L, Xu X, et al. Impact of 
meteorological factors on the COVID-19 transmission: A 
multi-city study in China. Sci Total Environ 2020;726:138513.

27.	 Yuan J, Yun H, Lan W, Wang W, Sullivan SG, Jia S, Bittles AH. 
A climatologic investigation of the SARS-CoV outbreak in 
Beijing, China. Am J Infect Control 2006;34:234-6.

28.	 Tosepu R, Gunawan J, Effendy DS, Ahmad OA, Lestari H, 
Bahar H, et al. Correlation between weather and COVID-19 
pandemic in Jakarta, Indonesia. Sci Total Environ 
2020;725:138436.

29.	 Ahmadi M, Sharifi A, Dorosti S, Jafarzadeh Ghoushchi S, 
Ghanbari N. Investigation of effective climatology 
parameters on COVID-19 outbreak in Iran. Sci Total Environ 
2020;729:138705.

30.	 Gupta S, Raghuwanshi GS, Chanda A. Effect of weather on 
COVID-19 spread in the US: A prediction model for India in 
2020. Sci Total Environ 2020;728:138860.

31.	 Poole L. Seasonal Influences on the Spread of SARS-CoV-2 
(COVID19), Causality, and Forecastabililty; 2020.

32.	 Briz-Redón Á, Serrano-Aroca Á. A spatio-temporal analysis 
for exploring the effect of temperature on COVID-19 early 



Deyal et al.� Impact of climatic parameters on coronavirus disease 2019 pandemic progression in India

81	        International Journal of Medical Science and Public Health 2021 | Vol 10 | Issue 1

evolution in Spain. Sci Total Environ 2020;728:138811.
33.	 Sajadi MM, Habibzadeh P, Vintzileos A, Shokouhi S, Miralles-

Wilhelm F, Amoroso A. Temperature, Humidity and Latitude 
Analysis to Predict Potential Spread and Seasonality for 
COVID-19, SSRN; 2020.

34.	 COVID-19 Data-India; 2020. Available from: https://www.
covid19india.org. [Last accessed on 2020 Jun 18].

35.	 COVID-19 Data-India; 2020. Available from: https://www.
mohfw.gov.in. [Last accessed on 2020 Jun 18].

36.	 Census Data-India, Census 2011; 2020. Available from: http://
www.census2011.co.in. [Last accessed on 2020 Jun 16].

37.	 Climatic Data-India; 2020. Available from: https://www.cpcb.
nic.in. [Last accessed on 2020 Jun 20].

38.	 Weisstein EW. SIR Model, from MathWorld--a Wolfram Web; 
2020.

39.	 Liu J, Zhou J, Yao J, Zhang X, Li L, Xu X, et al. Impact of 
meteorological factors on the COVID-19 transmission: A 
multi-city study in China. Sci Total Environ 2020;726:138513.

40.	 Kumar S. Effect of meteorological parameters on spread of 
COVID-19 in India and air quality during lockdown. Sci Total 
Environ 2020;745:141021.

41.	 Priya P, Sherkhane M. Awareness of Coronavirus disease 
(COVID-19) pandemic among interns of a tertiary care 
hospital. Int J Med Sci Public Health 2020;9:375-81.

42.	 Sharma DB, Shah UM, Bhanderi DJ. Understanding the 
COVID-19 prevention and control strategies and their 
appropriate applicability through the basics of epidemiology. 
Int J Med Sci Public Health 2020;9:338-44.

How to cite this article: Deyal N, Tiwari V, Bisht NS. Impact 
of climatic parameters on coronavirus disease 2019 pandemic 
progression in India: Analysis and prediction. Int J Med Sci 
Public Health 2021;10(1):68-81.

Source of Support: Nil, Conflicts of Interest: None declared.


