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Abstract

In recent decades, various governmental, communal, and administrative and political organizations have
endeavored to comprehend the correlation between geography and public health. The objective of this study is to
identify the most significant variables that contribute to the transmission of the coronavirus by utilizing the
geographic information system (GIS) and Shannon entropy analysis (Case Study: Nour City). The statistical
population of this study comprised 785 individuals from Nour City who underwent PCR testing at medical centers
between 2019 and 2020. The findings revealed that the highest number of cases were concentrated in Nima Street
(25%), Moshir (10%), and Beheshti (9%), accounting for 44% of the total cases. The results also indicated that the
middle-aged group (30-59 years) (65%) and the elderly (<60 years) (15%) were the most affected, while children
(0-5 years) (1%) were the least affected. Furthermore, the study demonstrated that the majority of infected
individuals resided in apartment buildings (59%) compared to villas (41%). The months with the highest incidence
of coronavirus in Nour City were January (16%), February (13%), March (13%), July (11%), and August (11%).
The spread of corona virus based on the frequency of patients in the streets of Noor city showed that Nima street
has the highest number of infected patients between 160-200 patients. Moshir, Taleghani, Beheshti, Hafez, Imam
Khomeini streets with the number of infected between 41-80 patients and Tehran, Shahadai Gomnam, Imam Reza,
Azadi and Saadi streets with the number of 6-40 patients were ranked next. The final outcome of this research
revealed that, according to the experts of Nour City, health centers, public awareness, population dispersion,
adherence to health protocols, and months of the year were the most significant factors contributing to the spread
of the coronavirus. This study highlights the impact of age groups, months of the year, population distribution, and
building height on the transmission of the coronavirus.
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Extended Abstract

Introduction

The emergence of the coronavirus was initially
reported on December 31, 2019, in Wuhan, a
city located in the southern province of China.
On January 30, 2020, official reports were
transmitted from China to the global
community regarding the emergence of an acute
respiratory disease caused by a virus belonging
to the Corona family, with the potential for a
widespread epidemic. The spread and
distribution of this disease have been
heterogeneous across the provinces of China.
Despite significant advancements in the field of
disease control, infectious diseases continue to
hold a significant importance in epidemiology
and public health. Epidemiology plays a crucial
role in identifying geographical areas, spatial
distribution, and vulnerable groups. The first
step in analyzing spatial data is to visualize
them in the form of geographical maps.
Geographic Information System (GIS) has been
widely used in the analysis, visualization, and
diagnosis of disease patterns. Over the years,
GIS has been utilized in various fields such as
economics, natural resources, agriculture, and
urban design. Due to its location and popularity
as a tourist destination, Mazandaran province,
and particularly the city of Nour, has been
identified as one of the most dangerous regions
in the country. The aim of this research is to
analyze the dispersion and spatial distribution
of the coronavirus in the coastal city of Nour
using GIS software. This study seeks to identify
and determine the most significant variables
affecting the spread of the coronavirus by
combining GIS and Shannon's entropy analysis
in Nour city.

Methodology

The present study focuses on the citizens of
Nour City as the statistical population. This
population is divided into two levels:
organizations and institutions under Nour,
including experts and specialists of Nour City,
and the citizens themselves. To obtain the
necessary data, documentary and library studies
were conducted, and a questionnaire in the form
of a Likert scale was compiled. Data collection
from the first community was carried out using
the purposeful snowball sampling method,

resulting in 30 questionnaires. Additionally, the
research sample included 785 individuals who
were infected with COVID-19 between May
2019 and June 2014 in Nour City. All patients
within this time frame were confirmed PCR-
positive  cases of COVID-19. The
guestionnaire's validity was checked by experts,
and reliability was obtained using Cronbach's
alpha coefficient of 0.7. A guide study was
conducted in the same area of the statistical
population, resulting in 30 questionnaires. The
reliability of different parts of the research
questionnaire was obtained using Cronbach's
alpha special formula in the SPSS software,
ranging from 0.72 to 0.94. To analyze the
collected data, personal information such as last
and first name, gender, age, and marital status,
as well as test date, home address, type of
building (apartment and villa), and the location
of patients (beginning, middle, and end of each
street), were analyzed in Excel software in the
form of graphs and tables. The data were then
analyzed in ArcGIS software using point
density to display the geographical distribution
of corona patients in Nour City on a monthly
basis. The final output of the spatial distribution
map categorized the percentage of patients as
low, medium, high, and very high using all the
criteria mentioned and the entered information.
After examining the structure and geographical
distribution of the infected, the causes and
factors of disease outbreak and their distribution
were investigated. Shannon's entropy method
was also used to investigate the most important
factors affecting the spread of the coronavirus
based on the opinions of experts.

Results and discussion

The present study investigated the demographic
distribution of citizens who registered their
PCR test between 1399-1400 in Nour City, Iran.
The results indicated that the highest number of
registrations were from Nima Street (25%),
Moshir (10%), and Beheshti (9%), which
accounted for 44% of the patients. Furthermore,
the study revealed that the middle age group
(30-59 years) (65%) and the elderly (<60 years)
(15%) had the highest number of coronavirus
infections, while the lowest age group was
children (0 up to 5 years) (1%). The results
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showed that the majority of infected individuals
lived in apartment houses (59%), while the
number of people living in villas was
approximately 41%. The study also examined
the seasonal pattern of coronavirus spread in
Nour City. The findings revealed that the most
common months of the spread of the
coronavirus were of January (16%) and
February (13%) and peak tourist months
including March (13%), July (11%) and August
(11 %). According to the health experts of Nour
City and Shannon's entropy analysis, this factor
was considered one of the five most important
factors in the spread of the coronavirus. Finally,
the study identified the most significant factors
contributing to the spread of coronavirus in
Nour City. According to the experts of Nour
City, health centers, public awareness of
citizens, population dispersion, observance of
health principles, and months of the year were
the most important factors in the spread of
coronavirus, respectively.

Conclusion

In light of the efficacy of geographic
information systems (GIS) in providing
statistical and visual information to the general
public, it is imperative to delineate the
capabilities of this system to all managers and
officials. This will enable them to not only
comprehend the significance and potential of
GIS but also motivate them to utilize it when
necessary and in a timely manner. Furthermore,
it is crucial to introduce this system to various
disciplines and organizations, and to provide
adequate training to employees of diverse
organizations, including those in the healthcare
sector, to use these contemporary systems in
addition to traditional methods of obtaining
statistics and information. The capacity of
spatial modeling in GIS is particularly
significant in comprehending the disparities in
the geographical distribution of contagious and
infectious  diseases, as well as in
epidemiological studies and community health.
The utilization of such systems will result in the
acquisition of precise information with reduced
time and costs.
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