
 
Abstract—The COVID-19 dataset is obtained by extracting 

weather, longitude, latitude, ISO3666, cases and death of coronavirus 
patients across the globe. The data were extracted for a period of 
eight day choosing uniform time within the specified period. Then 
mapping of cases and deaths with reverence to continents were 
obtained. Bayesian Geostastical modelling was carried out on the 
dataset. The study found out that countries in the tropical region 
suffered less deaths/attacks compared to countries in the temperate 
region, this is due to high temperature in the tropical region. 
 

Keywords—COVID-19, Bayesian, geostastical modelling, prior, 
posterior.  

I. INTRODUCTION 

AYESIAN geostatistical modelling had been adopted by 
numerous researchers to optimize the parameters of the 

predictor variables of logistic (Bernoulli) and Poisson 
regression of geostatistical data. This is due to its robust 
performance over the classical approach. Reference [1] 
adopted Bayesian geostatistical modelling to model infection 
data which provided robust estimates of morbidity risk for 
area with scanty data. Reference [2] used Bayesian binomial 
geostatistical model to obtain the effects of environment and 
socio-economic characteristics on the Soil Transmitted 
Helminth (STH) infection risk.  

Logarithmic score criterion was used to select the most 
important predictor variables from the combination of 
covariates of STH species specific infection [3]. Reference [4] 
fitted Bayesian geostatistical logistic regression models with 
location-specific random effects and selected the most 
appropriate predictor covariates. Reference [5] estimated STH 
infection in unobserved location using MCMC procedure cum 
joint Bayesian kriging.  

Geographical information system had been used along with 
Bayesian geostatistical modelling of the STH species in 
Brazil. Reference [1] modelled location with log Gaussian 
Cox process using improper prior conjugated with likelihood 
considering the fact that the data obtained were informative 
such that the degree of information sample were under 
controlled when improper prior were placed on the 
parameters. Reference [6] proposed shared latent model of the 
animal species with non-informative prior which is due to the 
nature of the data that violate point reference spatial data. 
Geostatistical data of coronavirus were extracted manually 
from different repositories within a specified period of time 
for uniformity. 
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Reference [7] pointed out that R software is an excellent 
tool for disease surveillance with reproducible health data 
analysis. Thus, summaries and maps of disease risk estimates 
might be presented in interactive dashboards using 
flexdashboard [8] and web applications using shiny [9]. 
Reference [10] opined that their predictive risk maps were 
useful for disease control managers for prioritizing control 
interventions and for providing a tool for more efficient 
surveillance-response mechanisms. They concluded that the 
estimates from their study could serve as benchmark for 
monitoring and evaluation of future efforts in an attempt to 
disease elimination.  

The sections in the study are as follow: sequel to Section I 
that contains introduction to the review of literature is the 
Section II that examined the coronavirus pandemic, Section III 
looked into methodical design which emphasized the 
statistical framework of the study, in Section IV, the sources 
of data were explained. Data analysis and interpretation were 
set out in Section V while Section VI dealt with conclusion. 
This study therefore examines the effect of weather conditions 
on the outbreak of coronavirus (COVID-19) pandemic and the 
death that may result from it.  

II. CORONAVIRUS PANDEMIC 

Reference [11] claimed that the emergency of novel 
coronavirus SARS-CoV-2 popularly known as COVID-
19from a city called Wuhan in China recorded a total of 
14,557 laboratory-confirmed cases as of February 2, 2020, this 
was reported in [12]. The spread of the deadly disease has 
been majorly attributed to transmission from person-to-person 
in hospital, market, schools, mosques or churches [14]. 
Reference [11] established that in Japan, some tourists who 
were in cluster came in contact with tourists in Wuhan and got 
infected. The deadly disease ravaged economy of virtually all 
the continents in 2020, WHO had no choice than to declare it 
as global pandemic. Deaths from the scourge hit many 
countries in large numbers. Despite the fact, the disease is at 
minimum at the last quarter of 2020, it left many countries in a 
state of economic recession particularly the third world 
countries. 

Reference [11] affirmed that the Middle East Respiratory 
Syndrome (MERS) coronavirus or endemic human 
coronaviruses (HCoV) can exist on inanimate object surfaces 
such as metal, wood, glass or plastic for a period of 9 days. 
Various claims were in different quarters as it can exist in 
atmosphere, various precautions with respect to hygiene were 
given such as washing of hands regularly with soap, water and 
or sanitizer. People were asked to keep physical and social 
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distancing at least two meters apart. People around the world 
have adopted nose masking as a preventive measure to reduce 
the spread of COVID-19. Reference [11] concluded that 
effective surface disinfection will minimize and reduce the 
spread of the deadly COVID-19. Reference [15] reported that 
the coronavirus disease (COVID-19) came into limelight in 
December 2019 in the city of Wuhan, China which spread 
rapidly due to close contact amongst people, thus 70,548 
infections and 1,770 deaths in mainland China and 413 
infections in Japan were confirmed as at February, 16, 2020. 
Large indices of cases and deaths were recorded across the 
globe during 2020.  

The World Health Organization (WHO) recommended that 
“to ensure that environmental cleaning and disinfection 
procedures are followed consistently and correctly. 
Thoroughly cleaning environmental surfaces with water and 
detergent and applying commonly used hospital-level 
disinfectants (such as sodium hypochlorite) are effective and 
sufficient procedures.”[13] 

Reference [15] pointed out Chloroquine, aged-long malaria 
drug which has high degree of efficacy in the prevention and 
treatment as well as anti-inflammatory agent for the curing of 
rheumatoid arthritis and lupus erythematosus. It was revealed 
that the drug has potential broad-spectrum antiviral activities 
which are as a result of augmenting endosomal pH that is 
needed for virus/cell fusion, which equally interferes with the 
glycosylation of cellular receptors of SARS-CoV [16].  

Reference [16] revealed that chloroquine with anti-viral and 
anti-inflammatory properties has potent efficacy in treatment 
of patients with COVID-19 pneumonia. The drug is 
economical and less reactive with prolong history of about 70 
years in the prevention and treatment of the aforementioned 
diseases. Due to the exigency of the need to proffer solution to 
the ravaging pandemic, chloroquine phosphate was 
recommended to treat COVID-19 associated pneumonia in 
larger populations. 

III. METHODICAL DESIGN 

Let 𝑌  be the number of cases of COVID-19 at region 
𝐶  𝑖 1, … , 𝑛  under study. Let N be total number of tested 
individual quarantined for each COVID-19 infection, thus Y 
follows Poisson distribution such that 𝑌 ~ 𝜆  where λ is np, 
with 𝑝 the probability that COVID-19 is confirmed from 
quarantined or tested individual and symptom in country 𝐶 . 
This study collected data and modelling it in Bayesian 
geostatistical paradigm. The study specified the model as 𝑌
𝛽𝑋 𝑣 𝑤 𝑒  where 𝛽′𝑠 denote the coefficients of the 
covariates 𝑋 with 𝑣  as the location specific random effect, 𝑤  
denotes exchangeable random effect and 𝑒  denotes random 
error. 

Let a Poisson experiment with average number of successes 
within a given region be λ, then it is given by: 

 

𝑃 𝑦, 𝜆
!

, 𝜆 0 𝑎𝑛𝑑 𝑦 0,1,2,3, ….    (1) 

 
where y is the actual no of successes of the outcome from the 

experiment, while λ denotes 𝜇 and 𝜎  of the distribution. 
 

𝐸 𝑦 𝑉𝑎𝑟 𝑦 𝜆                      (2) 
 

 The negative likelihood function of β can be written as: 
 

 𝐿 𝑙𝑜𝑔 ∏
!

                             (3) 

 
𝑦 𝑙𝑜𝑔 𝜆 𝜆 𝑙𝑜𝑔 𝑦 !                  (4) 

 
𝑦 𝑋 𝛽 𝑒𝑥𝑝 𝑋 𝛽 𝑙𝑜𝑔 𝑦 !               (5) 

 
Then, maximum likelihood estimator for β is:  

 

 𝛽 𝑦 𝑒𝑥𝑝 𝑋 𝛽 𝑋                (6) 

 
Setting (6) equal to zero does not admit a closed form 

solution for β. Hence, a numerical method must be used in 
order to obtain the estimate.  

The poison likelihood is 
 

 𝑝 𝑦|𝑋, 𝛽 ∏
!
𝜇 𝑥 𝑒       (7) 

 

∏
!
𝑒 𝑒                 (8) 

 
Since 𝑝 𝑦|𝑋, 𝛽  is not intractable, if conjugated with 

normal prior, there will be need to make use of log-gamma 
which is approximately Gaussian when 𝛼 → to be large. 

Let 𝜇 ∽ 𝐺𝑎𝑚𝑚𝑎 𝑎, 𝑏   
 

𝑝 𝜇|𝑎, 𝑏 𝜇 𝑒                  (9) 

 
Thus 𝜆 𝑙𝑜𝑔𝜇, this follows log-gamma distribution, as it is 

established in the literature, that for large 𝑎 the log-gamma 
density approximately Gaussian distribution. Let 𝑏 1 and 
𝑎 𝑦 then we have  

     
𝑝 𝜆|𝑦, 𝑏 𝜇 𝑒

!
𝑒 𝑒

𝐺 𝑋𝛽|𝑙𝑜𝑔𝑦. 𝑦      (10) 
 

Therefore we have 
 

𝑝 𝑦|𝑋, 𝛽 ∏ 𝐺 𝑋𝛽|𝑙𝑜𝑔𝑦 . 𝑦     (11) 

 

| | /

/ 𝑒
 

                   (12) 

 

where Σ 𝑑𝑖𝑎𝑔 , … ,   

 
𝑝 𝛽|𝑋, 𝑦 𝑝 𝑦|𝑋, 𝛽 ∗ 𝑝 𝛽               (13) 

 
 

Taking log of both sides we have  
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log 𝑝 𝛽|𝑋, 𝑦 ∝ log 𝑝 𝑦|𝑋, 𝛽 ∗ log 𝑝 𝛽 ‖𝑋 𝛽

log 𝑦 ‖ ‖𝛽‖            (14) 
 

The terms that do not contribute to the function of 𝛽 
parameter are dropped, then there is need to complete the 
squares and expand the term, thus the posterior distribution is 
approximately Gaussian as 

 

𝑝 𝛽|𝑋, 𝑦 𝐺 𝛽|�̂� , Σ                   (15) 
 

where 

 �̂� 𝑋Σ 𝑋 Σ 𝑋Σ log 𝑦       (16) 
 

Σ 𝑋Σ 𝑋 Σ                   (17) 

IV. SOURCES OF THE DATA 

The basic variables are cases and deaths of coronavirus, 
temperature, humidity, precipitation, wind, longitude and 
latitude, iso3666. The study is important to clear the air about 
Africa view relating to coronavirus as it is born from the 
speculation that Africa has genetic composition that will not 
make the virus to infect them. The dataset showed those 
continents that were seriously affected by the deadly virus. 
The researcher and policy makers can benefit from the data 
and maps in order to strengthen their decision making. It gives 
signal to the global community that they should at all-time be 
prepare for any eventuality.  

Data on temperature, humidity, precipitation and wind were 
obtained from [17] in a period of eight days, specifically 
between the hour of 8.00 am and 11.59 am for uniformity. 
Data on cases and deaths due to coronavirus were obtained 
from [18]. Data on longitude and latitude were obtained from 
Google map for a period of three days mainly for 211 
countries. Data on ISO3666 were obtained from [19]. All the 
data were matched together to arrive at the dataset. All the 
data were matched together to arrive at the dataset. 

V. DATA ANALYSIS AND INTERPRETATION 

The integrated nested Laplace approximation (INLA) [7] 
approach returns an object that contains the information of the 
fitted model including several summaries and the posterior 
marginal of the parameters, the linear predictors, and the fitted 
values. The study modelled data on coronavirus (COVID-19) 
cases and deaths with weather conditions in 211 countries. 
The objective of this study is to use cases reported to assess 
each country’s performance and identify whether any country 
performs unusually well or poor.  

 
TABLE I 

FIXED EFFECTS OF WEATHER DATA ON CASES OF CORONAVIRUS: FIXED 

EFFECTS 

 mean sd 0.025 0.975 t-test p-value 

Intercept 13.674 0.964 11.78 15.567 14.185 0.0001 

Temperature -0.060 0.022 -0.103 -0.017 -2.727 0.0069 

Precipitation 0.006 0.009 -0.011 0.023 0.667 0.5057 

Humidity -0.052 0.010 -0.072 -0.032 -5.20 0.0001 

Wind -0.096 0.023 -0.141 -0.052 -4.174 0.0001 

 

The column mean showed that temperature, humidity and 
wind have negative effects on the spread of COVID-19, 
though they are significant but the effects close to zero, this 
implies that countries with high temperature, humidity and 
wind suffer less deaths/attacks compared to those countries in 
the temperate region, this is supported by the maps shown in 
Figs. 2 and 3. Precipitation has positive effect but not 
significant. Columns 0.025quant and 0.975quant contained the 
lower and upper limits of 95% credible intervals of the cases 
and provided measures of uncertainty. The fixed effects from 
Table I depicted that the temperature varies across countries 
by one unit, so also cases decreases by 0.06 units holding 
other variables constant, the marginal effect of precipitation on 
cases is 0.006 unit while other variables are constant. The 
marginal effects of humidity and wind are 0.052 and 0.096 
units respectively while other variables are held constant.  

 

 

Fig. 1 Random effects of weather data on cases of coronavirus 
 

The column for the mean showed that USA, Peru and 
United Kingdom were with the highest posterior means of the 
coronavirus pandemic, Columns for the 25% and 95% 
quadrant respectively contain the lower and upper limits of 
95% credible intervals of the cases and provided measures of 
uncertainty. 

VI. CONCLUSION 

The study investigated the effect of weather condition on 
the outspread of coronal virus pandemic in 211 selected 
countries; the outcome of the study showed the evidence that 
the virus is global pandemic, thus the disease is peculiar to a 
particular continent. It is a worldwide pandemic. The study 
concluded that temperature, humidity and wind have negative 
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effects on the spread of COVID-19, though they are 
significant but the effects were close to zero, this implies that 
countries in tropical region suffer less deaths/attacks 
compared to those countries in the temperate region.     

 

 
Fig. 2 Cases of coronavirus patients in seven different continents as at 

fifth May, 2020. The map showed the cases of COVID-19 as 
collected by webometric. It is sparsely distributed 

 

 

Fig. 3 Deaths of coronavirus patients in seven different continents as 
at fifth May, 2020. The highest death recorded in United State of 

America, Asia and part of South America 
 
The age long malaria and inflammatory drug resurfaced as 

potential cure of coronal virus in some quarters. Most 
countries were experiencing recession, particularly the third 
world countries. This was due to prolong lockdown which 
inhibited production. The good side of COVID-19 is the 
improved hygienic conditions on the part of citizenry, people 
have chosen it as point of duty to maintain proper hygiene, 
keeping physical distancing has become the order of the day 
particularly in public gathering. 
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