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Abstract
A newly emerged human Covid-19 virus from Wuhan, China 
caused by SARS-Cov2 having 96.1% similar genomic sequence 
as that of a bat has resulted in global pandemic and adversely 
affected the healthcare sector in terms of management, man-
power, planning. The findings can be used to help the healthcare 
sector with better pandemic management and identify the root 
causes and the factors affecting the transmission rate of covid-19 
cases. The study focuses on: i) Forecasting covid-19 cases, ii) to 
study relationship of temperature, density, lockdown, and sea-
sonal factor on the covid-19 transmission rate, iii) how forecast-
ing will help in terms of managerial aspects. The method used 
to forecast covid-19 cases was data visualization of secondary 
data accessed and gathered from Kaggle by using Tableau as a 
tool. It was done by establishing multiple connections; compar-
ing temperature, density, lockdown and seasonal factor individ-
ually with covid-19 cases and its effect on the viral transmission 
rate. Density is found to be independent of transmission rate, 
which is affected by temperature, seasonal factor & lockdown. 
The rate was less at higher temperatures and under a complete 
lockdown imposed on the State. Healthcare workers will have a 
better hold in the management henceforth with creative patient 
consideration approaches like customized medical coverage, 
clinical choice supportive networks and better resource planning 
with the forecasted data of Covid-19 cases. 
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Introduction
A new human coronavirus, termed as nCoV-

19, has widely spread at the global level. Taking 
into account about the seriousness of the virus 
spread, it has been announced as a pandemic of-
ficially by the World Health Organization [1]. Ac-
cording to Yang Liu, Zhonglei Gu, et al. examina-
tion dependent on the social contact explains the 
transmission patterns of the underlying disease of 
the virus [2]. Some of the factors that impact the 
transmission rate of covid-19 cases listed by Sixteen 
python. Anand Venkataraman. (2020, March 25). 
COVID-19: Transmission Rates and Factors are 
Temperature, Relative Humidity and Air Travel [3]. 
Early detection, diagnosis, isolation, treatment was 
practiced in China as to help prevent the citizens 
from more death but these techniques are not use-
ful in controlling outbreak [4]. 

So as to convenient reduce the effect of covid-19 
pandemic, there is a critical need to do forecasting 
of the covid-19 cases and identify the transmission 
factors of the virus among different populations 
[5]. By doing so, it will help us to find the future 
number of rise or fall in the Covid-19 cases 19 in 
Tamil Nadu and will also help us to understand 
factors that drives the transmission rate. More 
importantly, offering the techniques for Covid-19 
forecasting and factors affecting the transmission 
rate of the virus in Tamil Nadu can help different 
states in India in leading comparative examina-
tions and making subsequent intervention policies 
[6]. This forecasting and understanding the trans-
mission rate will help future healthcare managers 
to do a better resource planning in terms of me-
dicinal prospects and help the healthcare systems 
to be stable in such pandemic and to train the staff 
to be well prepared to handle the situation without 
panic [7]. In the end of this project, we will be able 
to understand what drives transmission rates of 
Covid-19 in Tamil Nadu, and will also help health-
care managers with better decision and resource 
planning for future.



482 | Cardiometry | Issue 25. December 2022

Method 

Scope of this study
Tamil Nadu was selected for the study; their geolog-

ical areas, density, temperature and the virus transmis-
sion circumstances (regarding total covid-19 case num-
ber from 30th Jan. 2020 to 29th Jun. 2020) was obtained 
from online database [8]. The successive human versa-
tility to a great extent expands the danger of imported 
cases, presenting incredible difficulties to the control 
and anticipation of COVID-19, particularly when in-
dividuals are progressively coming back to work en-
vironments and collages in a later stage. Information 
collection was be done by using secondary data set [9]. 

Data sources
The data that were used in this study include: 

• The daily confirmed and death covid-19 cases from 
30th Jan. 2020 to 29th Jun. 2020, [10] which were ac-
cessed and gathered from the website of the world’s 
largest data science community: Kaggle [11]. The 
day wise temperature for the state was collected 
from 12th Dec. 2019 to 12th Jun. 2020.

• Similarly, the data for population census 2011 was 
accessed and collected. 

Data Analysis Tool
For Forecasting of Covid-19 Cases, Tableau Will 

Be Used By Data Visualizing [12]. It Simplifies Raw 

Data Into The Very Easily Understandable Format. In-
formation Examination Is Quick By Utilizing Tableau 
And The Perceptions Acquired Are As Dashboards 
And Worksheets [13]. Time Series Gives Factual Set-
ting To Depicting Irregular Fluctuating Covid-19 
Information And Anticipating The Information Ar-
rangement Into What’s To Come. Forecasting Uses A 
Technique In Tableau Called As Exponential Smooth-
ing. The Secondary Data Was First Downloaded From 
Online Source I.E., Kaggle [14]. Those Data Were First 
Sorted Out According To The Different States By Us-
ing Filter Option In Excel. The Data Obtained Were In 
Cvs Format. The Data Was Imported In Tableau From 
Text File [15]. 

STEPS

1. Objectives & 
parameters defined  2. Data collection 3. Cleaning of data 4. Data analysis 5. Data visualition

Result

Graph Plotted - Confirmed and Death 
Covid-19 Cases for Different States 

The Figure 1 (a) shows the Covid-19 actual and 
forecasted confirmed and death cases for different 
states on daily bases. The forecasted value obtained for 
confirmed covid-19 cases on June 29, 2020 in Tamil 

Figure 1 (a): Confirmed covid-19 cases and covid-19 death cases for different states
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Nadu is 81,337. The confirmed cases were highest in 
Tamil Nadu followed by Uttar Pradesh, Bihar, Odis-
ha and Goa with the least cases [16]. The Figure 1 (b) 
shows the Covid-19 actual and forecasted confirmed 
and death cases for Tamil Nadu on daily bases. We can 
see the confirmed cases on June 28, 2020 were 78,335. 
The density of Tamil Nadu is 555/km2. 

Comparison to check if Density has 
an Impact on Covid-19 Transmission Rate

The density of Tamil Nadu is 555/km2, which 
means there are 555 people in per Km2. The number 
of confirmed cases on June 28th, 2020 was 78,335.

The density of Bihar is 1102/km2, which means 
there are 1102 people staying in per Km2 area. The 
number of confirmed cases on June 28th, 2020 was 
8,931.

The density of Odisha is 269/km2, which means 
there are 269 people staying in per Km2 area. The num-
ber of confirmed cases on June 28th, 2020 was 6,350.

The density of Goa is 394/km2, which means there 
are 394 people staying in per Km2 area. The number of 
confirmed cases on June 28th, 2020 was 1,128. Figure 
2 (a), Figure 2 (c), Figure 2(e), and Figure 2 (g) shows 
the total population of Tamil Nadu, Bihar, Odisha and 
Goa Figure 2 (b), Figure 2(d), Figure 2(f), and Figure 
2(h) shows the total number of actual and forecasted 
confirmed and death covid-19 cases of Tamil Nadu, 
Bihar, Odisha and Goa. 

Graph to Check if Lockdown Has an Impact 
on Covid-19 Transmission Rate

In the graph of Figure 3, on the left side we can see 
the number of confirmed cases in Tamil Nadu day wise 

Figure 1 (b): Confirmed covid-19 cases and covid-19 death cases for Tamil Nadu

Figure 2 (a): Graph showing total number of population for Tamil Nadu
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Figure 2 (b): graph showing density & confirm covid-19 cases for Tamil Nadu

Figure 2 (c): Graph showing total number of population for Bihar

Figure 2 (d): Graph showing density & confirm covid-19 cases for Bihar



Issue 25. December 2022 | Cardiometry | 485

Figure 2 (e): Graph showing total number of population for Odisha

Figure 2 (f ): Graph showing density & confirm covid-19 cases for Odisha

Figure 2 (g): Graph showing total number of population for Goa
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between 24th of March 2020 to 3rd June 2020, when the 
State was under complete Lockdown. We can observe 
from the graph that the day wise cases reported were 
11, 160, 69, 527, 786, 805, or 1100. The maximum num-
ber of new cases in a day during lockdown was below 
1200 in a day. In the graph, on the left side we can see 
the number of confirmed cases in Tamil Nadu day wise 
between 4th June 2020 to 29th June, 2020, after Lock-
down – unlock 1.0. The total number of confirmed cas-
es on 4th June, first day of unlocks 1.0 exceeded 1200, 
with 1286 cases in a single day. We can see from the 

graph that the number of daily confirmed cases after 
lockdown – unlock 1.0 were higher as compared to cas-
es reported during complete lockdown. The number of 
cases was generally above 1500 to 2115, 2710, 3509 and 
3940. So, we can say that lockdown has an effect on the 
transmission rate of covid-19 cases. 

Graph to Check If Seasonal Factor Has an 
Impact on Covid-19 Transmission Rate

We can see from the Figure 4 (a), Figure 4 (b), Fig-
ure 4 (c), Figure 4 (d) and Figure 4 (e) that the maxi-

Figure 2 (h): Graph showing density & confirm covid-19 cases for Goa

Figure 3: Comparison of covid-19 confirmed cases during and after lockdown for Tamil Nadu
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Figure 4 (a): Graph showing relation between covid-19 confirmed cases and seasonal factor for Tamil Nadu

Figure 4 (b): Graph showing relation between covid-19 confirmed cases and seasonal factor for Maharashtra

Figure 4 (c): Graph showing relation between covid-19 confirmed cases and seasonal factor for Goa
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mum confirmed cases were less in the month of March 
to May as compared to June. 

Graph to Check If Temperature Has 
an Impact on Covid-19 Transmission Rate

In this graph from Figure 5 (a), Figure 5(b), Figure 
5 (c), Figure 5 (d), Figure 5 (e), and Figure 5 (f), we 
can observe that the number of cases reported on May 
4th, 2020 was 266 and the maximum temperature on 
that day was 37C. On 6th May, 2020, the maximum 
temperature was 36C with 508 confirmed cases. The 

number of confirmed cases reported on 3rd, 6th, and 
11th June, 2020 were 1091, 1438, 1927 respectively 
and the maximum temperatures on these days were 
32C, 31C, and 30C respectively. We can observe 
that the cases were less when the temperature was 
high as compared to cases when temperature was low. 
On May 4th, 2020, only 266 cases were reported when 
the temperature was 37C but on 11th June, the maxi-
mum temperature was 30C with 1927 new confirmed 
cases. This shows that somehow transmission rate of 
covid-19 is slow when the temperature is more and 

Figure 4 (d): Graph showing relation between covid-19 confirmed cases and seasonal factor for Odisha

Figure 4 (e): Graph showing relation between covid-19 confirmed cases and seasonal factor for Bihar
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Figure 5 (a): Graph showing covid-19 confirmed cases and temperature - Tamil Nadu

 
Figure 5 (b): Covid-19 confirmed cases & max temperature - may 4th, 2020

Figure 5 (c): Covid-19 confirmed cases & max temperature - may 6th, 2020
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vice-versa; we can see the relationship between tem-
perature and the transmission rate [15]. 

Discussion 
We can observe that the seasonal factor does have 

an effect on transmission rate of covid-19 cases. The 

summer season in India lasts from March to May and 
the monsoon season lasts from June to September. The 
cases have highly increased in the month of June – the 
monsoon/rainy season in each mentioned States. For 
clearer picture, we can similarly compare different 
countries like covid-19 cases in hot countries with 

Figure 5 (d): Covid-19 confirmed cases & max temperature - June 3rd, 2020

Figure 5 (e): Covid-19 confirmed cases & max temperature - June 6th, 2020

Figure 5 (f ): Covid-19 Confirmed Cases & Max Temperature - June 11th, 2020
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cold countries [14]. According to S. Hamidi, S. Sab-
ouri, and R. Ewing, Hamidi, S., Sabouri, S., and Ewing, 
R. (2020). Is Density Making the COVID-19 Pandem-
ic Worse? In the spread of the coronavirus pandemic, 
connectivity matters more than thickness, according 
to the Journal of the American Planning Association, 
1–15. The most powerless against pandemic flare-ups 
are massive metropolitan zones with a higher num-
ber of districts immovably linked together through 
monetary, social, and commuting associations [15]. 
Transmission rate of covid-19 is higher in Tamil Nadu 
and Maharashtra as compared to UP and Bihar be-
cause of the prominent reasons like the tourism and 
the migration of more people in search of jobs which 
resulted in more social contact and more transmission 
rates. In other states like Bihar or Odisha, they strict-
ly followed social distancing, so the transmission rate 
was low as compared to states like Tamil Nadu with 
high covid-19 cases. Ideally the Covid-19 cases should 
more in States with more population/density [17]. The 
population density of Bihar is much higher than that 
of Tamil Nadu, but the number of Covid-19 cases are 
high in Tamil Nadu in comparison to Bihar, same with 
States like Odisha and Goa. Goa having more popula-
tion density still has less covid-19 cases as compared 
with Odisha. We can see here that there is no direct 
linkage of Population with the transmission rate of 
covid-19. Similarly, we can compare and see for other 
states also. According to Liu, Y., Gu, Z., Xia, S., Shi, 
B., Zhou, X.-N., Shi, Y., & Liu, J., Liu, Y., Gu, Z., Xia, 
S., Shi, B., Zhou, X.-N., Shi, Y., & Liu, J. (2020). What 
is the COVID-19 outbreak’s underlying transmission 
patterns? A social contact characterization based on 
age. The results show that an examination based on so-
cial contact can provide insight into the fundamentals 
of infection transmission as well as the risks associated 
with it. E Clinical Medicine, 22, 100354, results show 
that an examination based on social contact can pro-
vide insight into the fundamentals of infection trans-
mission as well as the risks associated with it (counting 
both affirmed and unverified cases) [16]. During lock-
down, the number of covid -19 cases was low as there 
were less movement of people and so less social con-
tact among the population than after lockdown when 
social contact increased with the movement of people. 
We observed that density does not have any effect on 
the transmission rate of covid-19 cases whereas sea-
sonal factor, temperature and lockdown do affect the 
transmission rate of covid-19 cases.

Conclusion
Covid-19 forecasts can possibly be utilized to get 

ready for and forestall sickness, hospitalization, and 
demise, just as the monetary weight, experienced 
during the pandemic. Covid-19 forecasts can in-
form messaging to health care providers regarding 
Covid-19 vaccination and treatment for patients. 
Forecasts additionally can assist with getting ready 
for an influx of illness and hospitalizations, con-
ceivably illuminating the conveyance and situation 
regarding medicinal services staff and treatment as-
sets. At long last, forecasts can be utilized to direct 
community mitigation strategies, for example, school 
closures. The incessant human versatility generally 
builds the danger of imported cases, presenting ex-
traordinary difficulties to the control and avoidance 
of COVID-19, particularly when individuals are bit 
by bit coming back to work environments. This is 
steady with the perception that the transmission of 
COVID-19 in the beginning phase basically occurred 
out in the open spots and families. This forecasting of 
Covid-19 will give the health care managers a clear & 
fair idea about future opportunities and challenges. 
Forecasting these patterns not just helps the emer-
gency clinic with request estimation for a specific 
clinical assistance yet in addition helps in confin-
ing its activities. Healthcare workers can now better 
target pandemic management as well as innovative 
patient consideration approaches, such as custom-
ized medical coverage and clinical choice supportive 
networks, as well as better resource planning based 
on Covid-19 case forecasting data. The forecast will 
give knowledge of situation to the higher authority 
and management in advance and because of well-pre-
pared administration, this will help in avoiding panic 
at the difficult times. Moving Averages, Exponential 
Smoothing (ETS), and Linear Regression are some of 
the forecasting tools in Excel that can store, calculate, 
and visualize data. The forecasting can be done by 
using these tools also. We can consider more other 
transmission factors to understand the transmission 
rate of covid-19. The data can be forecasted and com-
pared for the entire country or different countries.
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