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Abstract— Millions of people have been infected and killed by the recent outbreak of novel coronavirus throughout the 

world. It has affected 210 countries around the globe and two International conveyances [1]. It has evolved from epidemic 

to pandemic crossing all physical, socio economic and geographic barriers. The untraceable virus mutations can quickly 

effect hundreds of people before the antibodies are developed by the immune system. Since its first inception in Wuhan, 

the virus has rapidly influenced all nooks and corners of the tightly connected world. The imperative lethality of the virus 

varies from hot temperature to cold climates.  There have been different impacts of COVID-19 on different races, 

geographical conditions and socio-cultural environments. It is evident that temperature is a critical factor for incubation 

period of pathogens. This research paper tries to find out the correlation among various factors such as infections, deaths, 

recoveries of the patients infected with COVID-19 with respect to the Temperature with the help of k-means clustering. 
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I. INTRODUCTION 

Covid-19 virus belongs to a wider family of Coronaviruses 

that can further be classified into alpha, beta, gamma and 

delta. Out of these, 7 viruses are known to affect humans 

causing mild cold, catarrh and influenza to deadly 

respiratory problems [2]. Sometimes viruses found in 

animals undergo evolutions and affect Humans. Several 

virus epidemics viz. SARS, MERS, etc. were the result of 

such virus mutations [3]. A pneumonia of unknown type 

was reported by China to WHO in late December 2019 [4]. 
WHO issued notice regarding International Public Health 

Emergency on January 30, 2020 [5]. International 

Travelers and tourists spread the virus from China to more 

than 200 countries around the globe. By now, this 

Pandemic has caused staggering 207,813 deaths, with total 

reported cases exceeding 3011712 and total recovered 

cases 887982 [6].  

Saudi Arabia reported its first corona casualty on March 

02, 2020 [9]. Gradually disease spread to all major cities of 

the Kingdom. While Makkah, Jeddah and Riyadh shared 

most of the reported cases and deaths, other cities were 
also affected, some reported heavy while others fared 

lightly. 

Use of Machine Learning techniques have seen gradual 

rise in medical science, particularly due to the availability 

of enormous amount of versatile data, like Alzheimer’s 

disease Neuroimaging Initiative (ADNI), and UC Irvine 

Machine Learning Repository [10].  

Figure 1. 3D image of Coronavirus, used from [7] under the 
Creative Commons licenses [8]. Showing structure Cross-

Sectional view of nCov-19 the Spike S protein, HE protein, viral 
envelope, and helical RNA and N proteins. 

Out of several Machine Learning techniques, Clustering is 

widely used for revealing structures in Data as it works for 

both labelled data as well as unlabeled data. The special 

feature of clustering is that it works very well on datasets 

where outcomes are not present, or simply relationship 

among data items is unknown [11]. 

Saudi Arabia, is a big country in Middle-East, mostly 

covered with desert although there are some exception of 

high mountains and Oasis also. Geographical and Natural 
structure makes Saudi Arabia a country with high 

temperature and relatively dry environment.  

http://www.isroset.org/
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It was widely perceived that because of high temperature 

Coronavirus will not spread or will spread with relatively 

slow pace and will be less lethal. The work presented here 

aims to find correlation between Temperature and new 

COVID-19 cases reported and new Deaths reported in the 

Kingdom of Saudi Arabia. 

 
Organization of paper comprises as following, Section II, 

discusses some other use of clustering techniques into 

Medical Data Mining. Section III, which mentions 

Methodology has two parts; part A discusses Data 

Collection phenomenon and part B shows experimental 

setup. Section IV, deals with result and discussion and 

Section V, is Conclusion and Future work and Section VI 

is References. 

 

We used self-explanatory names for the data columns in 

our experimental setup, hence in all further mentions 

NewCases means New Cases reported, NewRecovery 
means patients recovered from the disease and NewDeaths 

means New Deaths. 

 

II. RELATED WORK  

 

Clustering Techniques have been used in a variety of 

medical diagnostics, especially diagnosis of diseases that 

leave effects on vital organs [12]. Nikas and Low [13] used 

clustering techniques for early diagnosis of Huntington’s 

disease in mice. A variant of clustering algorithm viz. C-

means was used by Polat to classify Parkinson disease 
[14]. Chen used clustering techniques along with feature 

selection for analyzing Clinical Breast Cancer data [15]. 

Yilmaz et al. used clustering techniques for diagnosis of 

Heart diseases and Diabetes [16].  Wu et al. presented use 

of Multiple fuzzy c-means Clustering algorithm in various 

medical diagnosis [17]. Trevithick and Painter, applied 

clustering techniques for data of Psychiatric patients and 

patients with mental ailment [18]. Nilashi and Ibrahim, 

used clustering techniques for early prediction of 

propagation of Parkinson’s disease [19]. Gamberger et al. 

used clustering techniques to identify rapid and slow 

markers among male and female patients of Alzheimer’s 
disease [20].  

 

III. METHODOLOGY 

 

The Ministry of Health, Kingdom of Saudi Arabia from its 

twitter handle @SaudiMOH tweets figure 2, city wise stats 

about daily new COVID-19 cases reported in the Kingdom 

along with new deaths reported, number of patients 

recovered from disease and total new cases in the 

Kingdom. These tweets were collected for the period of 

one month, and the relevant data was extracted from these 
tweets. Ten major cities were selected from this data for 

our study, geographically covering all four directions. 

AccuWeather website provides accurate and reliable 

temperature data for different locations [21].  

 

A. Data Collection and Design 

We followed @SaudiMOH and collected tweets for a 

period of over one month starting from March 22, 2020 - 

April30, 2020, and collected various information reported 

by the Ministry. These tweets had city wise daily new 

cases, deaths and recoveries of COVID-19 cases in the 

Kingdom figure 3. We added temperature data from the 
AccuWeather website for this period to the relevant data 

for the above mentioned time period. AccuWeather 

provide temperature data in the form of Maximum and 

Minimum Temperature for any given location with date. 

 

Out of 10 cities for which data has been collected, we 

selected 6 major cities as number of COVID-19 cases in 

other cities were negligible and not regular. When this data 

was fed to weka, with a in-built feature of the tool, data 

was converted to an arff file figure 4.   

 

 
Figure 2: Image Tweeted by @SaudiMOH 

 

 
Figure 3: Magnified view of tweet from @SaudiMOH 
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Figure 4: Snapshot of Data in ARFF file 

 

Here the city name corresponds to new COVID-19 cases 

reported in that particular city. 

 

B. Setup 

1) Clustering 

There are several algorithms available for performing 

machine learning tasks. Clustering is such a technique 
exclusively used for unsupervised learning. Clusters are 

made out of given data without having any known 

relationship among them. The resultant clusters after the 

process have more intra cluster similarity than inter cluster 

similarities That means similar data items are more likely 

to be present in same clusters. 

 

2) Simple k-Means Clustering 

There are various clustering algorithms available but we 

applied simple k-Means clustering. It uses Euclidian 

distance based clustering mechanism and is comparatively 

faster than other clustering techniques on this data. Weka 
[22][23] was used as a tool for performing clustering on a 

Linux machine, with 16GB memory. 

 

IV. RESULTS AND DISCUSSION 

 

As the number of clusters are on experimenter's discretion, 

we found a reasonable run with number of clusters set to 

count 10. When clusters and cities were plotted, it showed 

nearly similar trends. Makkah, Madinah, Riyadh and 

Dammam are situated geographically apart and have 

reported high COVID-19 cases. 
 

These cities have different temperatures but when 

clustering results were plotted for new cases, deaths and 

recoveries against temperature, approximately similar 

patterns were visible viz. figure 5, 6, 7 and 8. 

 

The crest and trough visible in new cases, deaths and 

recoveries have obviously no dependencies on temperature 

which didn’t changes significantly in the observation 

range. 

 
Figure 5: Clustering result for new cases, deaths and recoveries 

for Makkah 

 

 
Figure 6: Clustering result for new cases, deaths and recoveries 

for Medinah 

 

Figure 7: Clustering result for new cases, deaths and recoveries 
for Riyadh 

 

 
Figure 8: Clustering result for new cases, deaths and recoveries 

for Dammam 

 

Clustering results, when tabulated and sorted for 

NewMortality, NewRecovery and TotalNewCases again  

do not show any adherence to dependency on temperature. 
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A. NewMortality and Temperature 

Lowest NewMortality has values 2.78 and that is in cluster 

1, where Makkah has highest value 26.94 and Riyadh 

21.83 in Table 4 for temperatures,  while highest 

NewMortality value is 9 and that is in cluster 6 Table 1, 

Temperature values in cluster 6 for Makkah 30.50 and that 

of Riyadh 26.00. 
 

B. NewRecovery and Temperature 

Lowest NewRecovery has values 27.0 in cluster 8, 

corresponding temperature values in Table 4 for Makkah 

and Riyadh are 28 and 31.25 while highest NewRecovery 

has values 247.67 in cluster 9, Temperature values from 

Table 4 for Makkah and Riyadh are 30.83 and 28.83.  

 

C. NewCases and Temperature 

Lowest TotalNewCases is in cluster 5 with values 130.0, 

corresponding temperature values in Table 4 for Makkah 

and Riyadh are 29.90 and 27.10 respectively whereas 
highest TotalNewCases is in cluster 9 with value 1249.67. 

Temperature values for Makkah and Riyadh are 30.83 and 

28.83 

 
Table 1: Cluster ID vs NewMortality 

Cluster ID NewMortality 

Cluster 1 2.78 

Cluster 5 2.80 

Cluster 3 3.00 

Cluster 7 3.00 

Cluster 8 4.00 

Cluster 0 4.66 

Cluster 2 5.50 

Cluster 9 6.00 

Cluster 4 6.40 

Cluster 6 9.00 

 
Table 2: Cluster ID vs NewRecovery 

Cluster ID NewRecovery 

Cluster 8 27.00 

Cluster 5 32.00 

Cluster 2 35.00 

Cluster 1 41.65 

Cluster 7 51.00 

Cluster 0 93.13 

Cluster 3 142.00 

Cluster 6 147.00 

Cluster 4 149.20 

Cluster 9 247.67 

 
Table 3: Cluster ID vs TotalNewCases 

Cluster ID TotalNewCases 

Cluster 5 130.00 

Cluster 6 214.50 

Cluster 1 231.00 

Cluster 2 262.50 

Cluster 7 355.00 

Cluster 8 373.00 

Cluster 0 716.06 

Cluster 3 1223.00 

Cluster 4 1228.20 

Cluster 9 1249.67 

 

Maximum and Minimum temperature remain for short 

period of time, hence average temperature values Table 4, 

were taken to investigate the further correlation among 
parameters viz. NewMortality, NewRecovery and 

TotalNewCases. 

 
Table 4: Clusters with Average Temperatures 

Cluster ID MakAvg MadAvg JedAvg RiyAvg DamAvg 

Cluster 5 29.90 26.20 27.60 27.10 26.90 

Cluster 6 30.50 30.00 29.75 26.00 25.75 

Cluster 1 26.94 24.00 24.67 21.83 22.17 

Cluster 2 26.75 24.00 25.50 23.25 26.75 

Cluster 7 31.50 29.50 28.50 32.00 33.00 

Cluster 8 28.00 24.75 26.25 31.25 31.00 

Cluster 0 28.96 26.64 27.06 25.50 26.31 

Cluster 3 30.00 29.00 29.00 31.50 36.50 

Cluster 4 31.00 29.10 29.10 29.30 30.40 

Cluster 9 30.83 28.83 29.00 28.83 27.17 

 
Table 5: Correlation Matrix 

 M ak Avg M ad Avg JedAvg RiyAvg DamAvg 

Temp vs 
Mortality 

0 . 2 4 0 . 4 1 0 . 4 6 - 0 . 1 6 - 0 . 2 6 

Temp vs 
NewRecovery 

0 . 5 8 0 . 6 9 0 . 7 1 0 . 2 3 0 . 1 1 

Temp vs 
TotalNewCase 

0 . 4 5 0 . 5 0 0 . 5 1 0 . 4 5 0 . 4 7 

 

V. CONCLUSION AND FUTURE SCOPE  
 
From all above discussions and data available from 

clustering results and distribution of correlation values, we 

can’t establish a justified interdependencies of the studied 

parameters.  

 

Interestingly, as opposed to initial consideration, no valid 

correlation could be found among New Cases reported, 

New Recoveries and New Deaths with Temperature. 

However, there might be some other factors e.g. Urban 

Planning, Socio-economic structures, Population density, 

morbidity history of patients etc. affecting these 
parameters and spread of disease, which needs further 

investigations. 
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