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INTRODUCTION 

Coronaviruses are a family of viruses that can result in 

different types of illnesses, most commonly, as Severe 

acute respiratory syndrome (SARS). A novel coronavirus 

outbreak started Wuhan city of China in late 2019 in China 

and has since spread at a rapid pace throughout the world.  

The causative virus has been named as severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2).  And 

the disease as Coronavirus disease 2019 (COVID-19). 

Within a month of the first reported case in China, large 

numbers of infections and deaths followed in countries 

across the globe. On 30 January 2020, the WHO Director-

General determined that the outbreak of COVID-19 

constitutes a Public Health Emergency of International 

Concern and declared it as a pandemic on 11th March 

2020.1 The world has been facing, the pandemic, named as 

COVID-19, since then. Its impact has been showing upon 

all the countries and their economies. This pandemic 

reminds us of the last pandemic of the world, which was 
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the 1918 influenza pandemic, started in London, United 

Kingdom. The mortality associated with COVID-19 is 

much higher than previous coronaviruses (i.e.; SARS-CoV 

and MERS-CoV) so far and still goes up, impacting the 

economies of all countries, across the globe.  

India recorded its first case on 30 January 2020 in the state 

of Kerala. The pandemic is still ongoing, and has till date 

recorded 85,509,038 cases world wise with 1,850,719 

deaths and 60,476,700 recoveries worldwide as on 04 

January 2020.2 India has recorded 103 lakh cases and 1.5 

lakh deaths.2  

 Corona virus in human beings was first identified in 

1960s. Initially it was thought to be a respiratory tract 

infecting virus of the infant age group. Newer viruses of 

the corona family were recognized in 2003, some of them 

were SARS, MERS, Corona virus 2 (CoV-2), Human 

corona virus (HCoV), New Haven corona virus (NHC). All 

these viruses were acting upon the respiratory tract.3 

Researches have shown that the atmospheric variables and 

the density of population have affected the transmission of 

the disease.4 

Meteorological variables like temperature, humidity 

among others have found to affect the rise of pandemic in 

positive or negative ways.  At 40°C of temperature, it was 

found to that there is a viral inactivation when compared to 

relative humidity levels which play a minor role at lower 

temperatures.5 Respiratory virus illness have shown 

seasonal variability since the time they have been 

discovered and managed.6 The aim of the study was to 

investigate the relationship between  the meteorological 

variables of temperature, humidity and precipitation in the 

spread of COVID-19  disease in the city of Pune.  

METHODS 

This record based descriptive study is conducted after 

secondary data analysis of number of new cases of 

COVID-19 per day from the period 01 May to 24 

December 2020 in Pune. Crowdsourced line listing of 

COVID-19 cases in Pune was obtained from 

https://www.covid19india.org/ which is government portal 

of COVID data and freely accessible. Data triangulation 

was done and checks were made from Pune Municipal 

Corporation (PMC) and Pune Chinchwad Municipal 

Corporation (PCMC). Minor inconsistencies in the dataset 

were corrected upon tallying the data.  

Meteorological data of maximum (Tmax), minimum (Tmin) 

and daily average temperature (Tavg), humidity and 

precipitation were daily noted from Indian Meteorological 

Department website.7 Trend was identified for COVID-19 

cases reported from May 2020 to December 2020 by 

plotting the daily number of clinically diagnosed cases 

over time period to identify pattern. A database was 

created and the data was checked for missing data, errors, 

outliers and duplicate reports. Epidemic curve was 

constructed using daily incidence data. The date column 

was converted in UTC (Coordinated universal time) format 

for time series processing. Cumulative number of cases 

were calculated from daily reported case data. Also, 

weekly incidence and cumulative incidence was 

calculated.  

Pearson’s correlation was used to estimate association 

between meteorological variables and daily detected fresh 

cases of COVID-19 disease. Data was analysed using IBM 

Corp. Released 2013. IBM SPSS Statistics for Windows, 

version 22.0 in Armonk, NY: IBM Corporation.  

RESULTS 

During the study period, September month had highest of 

cumulative daily confirmed new cases of COVID-19 

disease, with total of 118001 new cases.  

Month of June had minimum of cumulative daily 

confirmed new cases, with total of 14408 new cases. 

The maximum mean temperature was in May 20 at 

34.2±1.68ºC and minimum mean temperature was in 

month of December at 24.8±1.98ºC. The maximum mean 

humidity was found in month of August at 78.6±1.86% and 

minimum in month of May at 34.3%±4.32%. Month of 

August had highest precipitation at 228.6 mm and month 

of December receiving 0 mm precipitation.  

The mean daily temperature (Tavg) maximum daily 

temperature (Tmax) and daily minimum temperature (Tmin), 

mean humidity and precipitation (in mm) with total daily 

confirmed new cases from May 2020 to December 2020 

are as per Table 1. 

Figure 1 depicts the trend of daily confirmed COVID-19 

cases in Pune from May to December 20 with Tmax, Tmin 

and Tavg. It can be seen that there was increase in the 

number of cases from May onwards peaking in September 

and reaching low in November and December 2020.  

Figure 2 shows the trend of the daily confirmed new cases 

to the changes in monthly average humidity. Similarly, 

precipitation and number of daily new cases were depicted 

on the graph as shown in Figure 3. 

Pearson’s correlation was used to find corelation between 

the meteorological factors and daily number of cases in 

Pune as given in Table 2. Analysis revealed significant 

negative correlation (r =-0.3563, p<0.005) between daily 

detected number of cases and maximum daily temperature.  

A strong positive correlation was seen between humidity 

and daily number of cases (r=0.5541, p<0.005) implying 

that with increase in humidity the number of cases per day 

tend to increase. Correlation between number of cases per 

day and precipitation was weak although significant 

(r=0.1598, p=0.0136).  
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Table 1: Temperature, humidity, and precipitation along with monthly cumulative cases in Pune. 

Table 2: Pearson Corelation between daily number of cases and various meteorological factors values. 

Parameters Daily detected cases  P value 

Tmax -0.3563 0.0001 

Tmin 0.2218 0.0006 

Tavg  -0.0661 0.3099 

Humidity 0.5541 0.0001 

Precipitation 0.1598 0.0136 

 

Figure 1: Relationship between detected cases of COVID-19 and temperature. 
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Time Period

Relationship between detected cases of COVID-19 and Temperature

Number of cases T Max T Min T Average

Months Tavg Tmax Tmin Humidity 
Precipitation 

(mm) 

Cumulative daily new cases 

detected for the month 

May 34.2 37.6 24.2 34.3 73.4 6671 

June  30.2 30.4 24.9 67.6 225.1 14408 

July 30.1 31.1 24.7 72.4 126.4 66904 

August 27.4 30.1 26.2 78.6 228.6 84079 

September 29.3 31.1 27.4 72.3 173.2 118001 

October 28.1 30.8 20.6 69.8 49.1 41072 

November 26.6 29.7 16.3 49.2 0.5 18742 

December 24.8 28.6 14.2 43.1 0 15978 
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Figure 2: Relationship between daily detected cased of COVID-19 and daily humidity. 

 

Figure 3: Relationship between daily detected cases of COVID-19 and precipitation. 
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associated with a reduction of 0.041 cases per 100,000 

population at the county-level.9 Michael et al in their study 

“International study of temperature, heat and urban 

mortality: the 'ISOTHURM' project” 2008 have shown that 

effects of heat and cold vary depending on climate and 

non-climate factors such as the population disease profile 

and age structure. Such populations undergo some form of 

adaptions to the increasing temperatures and are more 

likely to have vulnerability to climate change in terms of 

disease profile.10 Temperature is a key factor which can 

play a vital role in the human living system and their health 

regarding epidemic containment and control.11 Along with 

temperature other factors that influence the transmission of 

the disease include population density, quality of medical 

care and ambient humidity. Our study showed similar 

findings of negative correlation between the temperature 

and daily detected cases of COVID-19 disease which is in 

conjunction with the findings of other studies. 

Bu et al 2020 have found a meteorological condition with 

the temperature between 13 and 19°C and humidity 

between 50% and 80% was suitable for the survival and 

transmission of the coronavirus.12 Bukhari and Jameel 

(2020) in their study on the spread of 2019-nCoV, have 

hypothesised there would be lower number of cases in 

tropical countries due to warm and humid conditions. They 

found the relation between the number of COVID-19 cases 

and temperature and absolute humidity observed is strong 

with unclear underlying relationship.13 The potential 

factors for the spread of the disease, wind (speed and 

direction), national population age groupings, the density 

of population, and global indices (Global Health Security 

Index; GHSI, and human development index; HDI) should 

be considered the confounding factors for the COVID-19 

transmission.14 Meteorological factors (humidity, 

temperature, and rainfall) are critical drivers for 

controlling infectious diseases.15  

Elevated temperatures via evaporation may prevent the 

spread of the infection. Humidity can enhance the survival 

time of the virus in the atmosphere and increase the 

transmission. Previous studies by Wu et al in 2020, have 

supported that humidity affects the infection rates of 

COVID-19 outbreak.16  Auler et al in 2020 have in their 

study have hypothesised that in Brazil, high mean 

temperature and intermediate relative humidity may be 

responsible for the COVID-19 outbreak and with the 

increased death rates of the country.17  

Sahin et al in 2020 in his study, stated that Spearman’s 

correlation coefficients revealed that wind speed and 

temperature had a direct relationship with COVID-19 

cases in Turkey.15 Islam et al in 2020 have found that 

temperature and wind speed a strong relationship with the 

transmission and spread of the disease in their study based 

in Bangladesh.18 Our study brought out similar findings of 

a positive correlation of precipitation and humidity with 

the daily increase in COVID-19 cases. Similar findings 

was brought out by Kumar et al, wherein he found a 

positive association between daily COVID-19 cases and 

temperature and a mixed association with relative and 

absolute humidity over India.19 

Some methodological limitations were present in this 

study. The data was taken from publicly available datasets, 

however real-time use of National Surveillance Data 

should be used for public health decision making. The 

study did not take into account emigration, immigration 

and the effect of lockdown. However, in a study by 

Mahajan et al it was found that there was a miniscule effect 

of lockdown on Effective reproduction number and growth 

rate not sufficient enough to control the pandemic.20 

CONCLUSION 

Explication of the effects of weather variability on 

infectious disease epidemiology has become incredibly 

valuable to public health officials and practitioners in 

controlling diseases. The findings of this study will aid in 

forecasting epidemics and in preparing for the impact of 

climate change on the COVID epidemiology through the 

implementation of public health preventive measures such 

as promoting good hygiene practices, temporary closure of 

educational institutions, active vaccination and campaigns 

that include press releases and media events to encourage 

preventive activities. 
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