Scientific Foundation SPIROSKI, Skopje, Republic of Macedonia &2\3@,‘&‘4?97
74 i

Open Access Macedonian Journal of Medical Sciences. 2021 Dec 05; 9(E):1434-1442. & ‘2:0
https://doi.org/10.3889/0amjms.2021.6932 £ %
elSSN: 1857-9655 ® )
Category: E - Public Health %%\ g
Section: Public Health Disease Control ©Foungaton

OPEN a ACCESS

Determination of Climate and Social Community Factors in
Coronavirus Disease-19 Spread Distribution

Faradiba Faradiba™®, Lodewik Zet?

1Department of Physics Education, Universitas Kristen Indonesia, Jakarta, Indonesia; 2Directorate Statistic of Life Stock,
Fisheries and Forestry, BPS-Statistics Indonesia, Jakarta, Indonesia

Abstract

Edited by: Sasho Stoleski

Citation: Faradiba F, Zet L. Determination of Climate and
Social Community Factors in Coronavirus Disease-19
Spread Distribution. Open Access Maced J Med Sci.
2021 Nov 29; 9(E):1434-1442.
https://doi.org/10.3889/0amjms.2021.7932

Keywords: Climate change; Social behavior; Coronavirus
disease-19, Chi-squared Automatic Interaction Detector
*Correspondence: Faradiba Faradiba, Department of
Physics Education, Universitas Kristen Indonesia, JI.
Mayjen Sutoyo No. 2. Jakarta 13630, Indonesia.

E-mail: faradiba@uki.ac.id

Received: 04-Jan-2021

Revised: 23-Mar-2021

Accepted: 19-Nov-2021

Copyright: © 2021 Faradiba Faradiba, Lodewik Zet
Funding: This research did not receive any financial
support

Competing Interests: The authors have declared that no
competing interests exist

Open Access: This is an open-access article
distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License
(CC BY-NC 4.0)

Introduction

Coronavirus Disease-2019 (COVID-19) which

BACKGROUND: Coronavirus Disease-2019 (COVID-19) is very shocking to the world. Until mid-2020, this virus
has not yet found a vaccine that can be produced and can be applied en mass across the country. The spread of
COVID-19 differs between regions which implie that regional characteristics have an influence on the rate of growth.
Regional and social climate factors are thought to have a role in the growth rate of COVID-19.

AIM: This study aims to find the role of climate and social society on the spread of COVID-19.

METHODS: This research uses OLS regression analysis method, and then continued with Chi-squared Automatic
Interaction Detector analysis to find the segmentation of the role of climate and social factors on the daily growth rate
of COVID-19 in positive and deceased patients.

RESULTS: The results of this study state that all independent variables of the study have a significant effect on
the spread of COVID-19, with R-squared values in positive and deceased patients, respectively 61.1% and 70.0%.
Strategic steps are needed to carry out policies that are targeted, effective and efficient.

CONCLUSION: The results of this study can be a reference for the government in determining policies to reduce the
growth rate of COVID-19, by focusing on areas that have poor sanitary environment and area are on Java Island.

efforts and community participation [9]. The focus is on
the community. Because through good behavior control,
it certainly will reduce the rate of spread in an area.
In Indonesia, there are large provinces that have high
growth rates. In fact, it is known from socioeconomic

occurred at the end of 2019 was very shocking to the
world. Until mid-2020, this virus has not yet found
a vaccine that can be produced and can be applied
en mass across the country. This causes the speed
of development of positive cases and death due to
COVID-19 uncontrolled in some countries [1]. Not yet
found the right vaccine and the growth of positive cases
that are rising and will disrupt various aspects of people’s
lives and the economy of a country [2], [3], [4], [5], [6].

indicators, these provinces have a good trend.

At the end of September 2020, according to the
Ministry of Health, the spread of COVID-19 in Indonesia
is still uncertain. Due to the addition of cases continues
to reach a record high. The Ministry of Health recorded
287,008 people who were positive and 10,740 people
who had died. COVID-19 has spread to all provinces in
Indonesia, and only 17 out of 514 districts/cities have
In spreading positive cases of COVID-19, not been exposed.
it is necessary to consider factors that are naturally
occurring, such as the climate of a region. In early
2020, many people stated that COVID-19 would be
difficult to develop in tropical countries [7], [8]. However,
it turns out that it is not in accordance with the existing
reality. Until mid-2020, the growth of positive cases has
not been controlled optimally, such as in Indonesia.
Indonesia has a tropical climate, but in regions that
have an extreme climate, the spread of COVID-19 is
above the provincial average.

In practice, the government issued a number
of rules that were intended to restrict the community
from interacting. As a statement often made by
President Jokowi, that people are asked to worship
at home, work from home, and school from home.
This is considered appropriate at the beginning of the
application [10], [11]. However, over time people who
depend on social interaction, must leave the house to
get a source of income [12], [13]. This caused a number
of regions to experience a drastic increase [14]. This
character and culture has been embedded through the
social conditions of the community [15], [16].

Over time, there are regions that have relatively
sloping positive case growth. This is due to government
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Some media always tell how to break the
chain of COVID-19 distribution [17], but there are still
many people who ignore that information. Communities
in urban areas that incidentally have better access to
information tend to ignore these appeals. Whereas
in urban areas, it is a region that tends to be dense.
Hence, if there is an exponential spread of COVID-19,
the numbers will be very large, compared to rural
communities [18].

The synergy of natural factors, which in this
study is indicated by climate, and social conditions
play a major role in the spread of COVID-19 [19].
There have been many studies reviewing the climate
relationship on the spread of COVID-19 at the country
level [20], [21], [22]. However, there is still limited
research that analyzes the role of climate and social
factors on the spread of COVID-19 using village level
data. Therefore, the expected outcome of this research
is to find out the role of climate and social community
on the spread of COVID-19. The results of this study
describe the independent variables together have a
significant effect on the daily spread of COVID-19 (for
70 days from March 20 to May 29, 2020) in Indonesia,
both in positive patients and deaths due to COVID-19.
This study uses 24 independent variables, including:
rainfall, temperature, solar radiation, environmental
conditions, access to TV broadcasts, cell phone
use, ethnic diversity, the existence of public facilities,
development programs and empowerment in the
community, and a number of control variables that are
also affects the spread of COVID-19. This research
will also review what indicators need to be the focus
of attention so that the spread of COVID-19 can be
reduced to a minimum.

There are several factors that influence the
spread of COVID-19 when viewed from the climate and
social aspects. When this aspect can be anticipated and
controlled well in all regions, it will produce preliminary
information on the acceleration of the spread of
COVID-19 which has characteristics in accordance with
the research variables.

Climate change is a change in the average
weather over a relatively long period. In modern terms,
the term climate change is also known as global
warming, which causes geothermal heat to increase.
The heat conditions tend to be felt by the people in the
area crossed by the equator [23]. Indonesia is one of
the countries in the world that is crossed by the equator.
Phenomena that occur around the equator, including
sunlight in the equatorial region fell to the ground at
an angle of 90 degrees. This angle of falling sunlight
makes solar power falling per unit area larger so that
the area around the equator is hotter. Sunlight is almost
always located above the equator, so temperatures
below the equator are always high.

In recent times, extreme climate changes can
pose a threat to human health caused by viruses [24].
This happened in a previous epidemic, which stated that

changes in temperature, rainfall, and humidity could
have a positive influence on the spread of infectious
diseases. This climate change can also extend the life
cycle of viruses [25], [26].

In Indonesia, climate change is causing an
increase in dengue cases caused by the dengue
virus which is transmitted through mosquito bites.
During the first time, there were dengue fever cases in
Indonesia, up to March 2020 there had been more than
16,000 cases. Even an extraordinary event (KLB) was
set in Sikka District because of this outbreak. Climate
change contributes to increased rainfall, which causes
a large amount of standing water as a breeding ground
for mosquitoes. Humidity also affects the flight distance
and age of mosquitoes. This is one case of a disease
caused by a virus, while many other infectious viral
diseases, not least the COVID-19 pandemic that has
been taking place since early 2020 [27], [28], [29].

At present, it is very difficult to predict climate
change and the spread of viruses in the future. This
is due to the complexity of interactions between
climate, nature, and human activities. According to
earlier research on climate change, human activity has
caused about 1.0°C of global warming. If this condition
continues, the temperature will reach 1.5°C and even
more in 2030 to 2052. As a result, there will be many
droughts, floods, and heat waves. Climate change
will also have an influence on the world’s animals
and ecosystems. In the process of spreading, there
are animals that carry viruses and infect humans. In
accordance with the world disasters being faced, no
evidence that climate change has a role in the spread
of COVID-19, but there is debate about the possibility of
climate factors in the spread of COVID-19.

Based on a report from the WHO, “Current
climate change, is one of the changes that occur
globally, is estimated to have various impacts on the
transmission of disease in humans.” On the other hand,
based on a report from emerging infectious diseases,
it states that an increase in rainfall will indirectly result
in the spread of enterovirus to millions of people
worldwide each year. For example, climate change
can cause flash floods, and bring human waste to the
sea. When this happens, some of these viruses can
contaminate shellfish and if consumed can cause more
serious disease rates in humans [30].

The Centers for Disease Control and
Prevention (CDC) estimates that three out of every four
newly emerging diseases come from animals. Experts
have linked the earliest COVID-19 case with the Huanan
“wet” market in Wuhan Province, China, where people
sell wild animals for their meat to use [31]. A new study
published in nature has confirmed that COVID-19 was
not made in a laboratory, as some conspiracy theorists
say. In contrast, the genome has a striking resemblance
to the corona virus in bats, and is similar to the corona
virus that infects pangolins. This is consistent with
the theory that the virus spread to humans from bats
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through anteaters sold in the Huanan market. Although
it is not specific that climate change plays a role in the
emergence of COVID-19, it is possible that this virus
has a role in human activities.

The spread of COVID-19 is inseparable from
social conditions [32]. In Indonesia, the government has
issued a state of disaster emergency from 29 February
2020 to 29 May 2020 related to this pandemic virus
with a total time of 91 days. Steps have been taken
by the government to resolve this extraordinary case,
one of which is to socialize the social distancing
movement [33]. This concept explains that to be able
to reduce or even break the chain of distribution of
COVID-19, one must support a safe distance with other
humans at least 2 m, and not make direct contact with
others, and avoid mass meetings [34], [35], [36].

Indonesia is one of the largest archipelagic
countries in the world having around 17,491 islands.
The Indonesian archipelago spreads around the
equator, and tends to have tropical weather. Indonesian
territory is limited by administrative areas, which have
very strategic functions. Some of its functions are as
an administrative division of power, besides that the
administrative area also functions as a determinant
of all regional development activities. This is stated in
“Guidelines for asserting regional boundaries have been
established by the government through Permendagri
No. 1 of 2006” [37].

Materials and Methods

The data used in this study is data from the
2018 PODES (Village Potential) data collection as an
independent variable and the average daily increase in
the COVID-19 province in Indonesia as the dependent
variable. The number of observations used was
83,931 villages. In addition, the data for disadvantaged
areas used in this study is information based on
“Presidential Regulation No. 131 of 2015 concerning
the Determination of Underdeveloped Regions for
2015-2019,” using climate average data for2001-2018,
information related to areas traversed by the equator,
and markers between villages/kelurahan in Java and
outside Java. In addition to climate variables and public
facilities, dummy variables are used as independent
variables, which are related to the existence/status of
the appropriate conditions. Code “1” when the village
with conditions that match the observation variable,
and code “0” otherwise. This study uses data for the
period March 20-April 9 2020, where in that period
there was no large-scale social restriction (PSBB), and
public activities were still running as usual because
there was not much intervention from the government.
OLS multiple regression analysis was used at the data
processing stage, and continued with Chi-squared

Automatic Interaction Detector (CHAID) analysis to
determine climate and social segmentation on the daily
spread of COVID-19.

Y = (X+B1X1 + BZXZ + B3X3 + B4X4 + BSXS + B6X6
+ B7X7 + B8><8 + BQXQ + B10)(10 + B11x11 + B1ZX12 + B13)<13 +
614X14 + B15)(15 + B1GX16 + B17X17 + B18X18 + B19X19 + B20X20
+ BZ1X21 + B22><22 + 623)(23 + B24)<24 te

The analysis used next is the CHAID. CHAID
generally estimates a single variable, called a dependent
variable, which is associated with other variables,
called a regressor. CHAID is an iterative technique
that tests one by one the independent variable used
in the classification, and arranges them based on the
level of statistical significance of chi square on the
dependent variable (Gallagher, 2000 at Yohanes and
Siti, 2006) [38]. CHAID analysis is expected to be able
to provide an indicator of priority priorities to be carried
out to reduce the growth rate of COVID-19 daily cases.

Results

From Table 1, the information is obtained that
before entering the control variable the R-squared value
of 28.90% and increased to 61.10% when interacting
with four control variables. From the models formed,
it is known that the more control variables involved,
the better the strength of the model [39]. Similar to
regression in positive cases, the Java Island indicator
has the greatest impact when included in the model.
There are 12 indicators that have the same direction,
when before and after the control variable is entered.
The poor sanitary environment has the greatest value
when compared to other indicators. While the overseas
TV broadcasts is an indicator that has the smallest value
on the model. Of all the models and indicators, there
is only 1 variable that is declared insignificant, namely
solar radiation in model 3, 4, and 5. When viewed
through climate variables, it is known that on average,
temperature has the greatest role in the daily growth
rate of COVID-19, followed duration of sunshine and
rainfall. When viewed through public facility, it is known
that the indicator of the existence of private banks has
the greatest positive impact.

From Table 2, the information is obtained that
before entering the control variable R-squared value
of 40.10% and increased to 70.10% when interacting
with 4 control variables. This figure is greater than the
regression results in positive cases. From the models
formed, it is known that the more control variables
involved, the better the strength of the model. The poor
sanitary environment has the biggest impact, when it
is included in the model. There are eleven indicators
that have the same direction, when before and after the
control variable is entered. When viewed from climate
variables, temperature has the biggest negative impact.
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Table 1: Calculation of climate factor regression and social role in the development of COVID-19 positive cases

Indicators Model 1 Model 2 Model 3 Model 4 Model 5
Rainfall -0.001*** —0.000*** —0.000*** —0.000*** —0.000***
(0.000) (0.000) (0.000) (0.000) (0.000)
Duration of sunshine 0.021*** —0.001*** -0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000) (0.000)
Temperature —0.180*** —0.078*** —-0.079*** —0.079*** —0.079***
(0.003) (0.003) (0.003) (0.003) (0.003)
Sanitary environment (Poor) 0.193*** 0.109*** 0.109*** 0.111*** 0.111***
(0.016) (0.013) (0.013) (0.013) (0.013)
Most people use HP 0.134*** —0.017*** —-0.025*** —0.024** —0.025***
(0.004) (0.002) (0.002) (0.002) (0.002)
National TV broadcast 0.098*** —0.014*** —0.024*** —0.020*** —0.021***
(0.006) (0.003) (0.003) (0.003) (0.003)
Overseas TV broadcasts —0.047*** —0.041*** —0.043*** —0.043*** —0.043***
(0.005) (0.003) (0.003) (0.003) (0.003)
Ethnic variety —0.156*** 0.052*** 0.052*** 0.053*** 0.053***
(0.004) (0.003) (0.003) (0.003) (0.003)
Agricultural production facility shop —0.060*** 0.025** 0.024*** 0.023*** 0.023***
(0.005) (0.003) (0.003) (0.003) (0.003)
Mini market 0.039*** 0.014*** 0.013*** 0.013*** 0.013***
(0.006) (0.004) (0.004) (0.004) (0.004)
Restaurant 0.014*** 0.015*** 0.015*** 0.015*** 0.015***
(0.003) (0.003) (0.003) (0.003) (0.003)
Government bank 0.062*** 0.049*** 0.049*** 0.049*** 0.049***
(0.013) (0.011) (0.011) (0.011) (0.011)
Private bank 0.104*** 0.090*** 0.090*** 0.090*** 0.090***
(0.022) (0.019) (0.019) (0.019) (0.019)
Development of transportation facilities 0.097*** 0.012*** 0.011** 0.010*** 0.010***
(0.005) (0.003) (0.003) (0.003) (0.003)
Development of infor. and communication facilities 0.108*** —0.019*** —0.020*** —0.020*** —0.020***
(0.006) (0.005) (0.005) (0.005) (0.005)
Development of sanitation facilities —0.026*** —0.028*** —0.028*** —0.028*** —0.028***
(0.005) (0.003) (0.003) (0.003) (0.003)
Development of government facilities 0.090*** —0.013*** —0.013*** —0.013*** —0.013***
(0.005) (0.004) (0.004) (0.004) (0.004)
Housing environment empowerment —0.006 —0.038*** —0.037*** —0.037*** —0.037***
(0.007) (0.005) (0.005) (0.005) (0.005)
Farming empowerment —0.031*** —0.021*** —0.020*** —0.020*** —0.020***
(0.006) (0.004) (0.004) (0.004) (0.004)
Community quality empowerment 0.032*** —0.014** —-0.015*** —0.015*** —0.015***
(0.005) (0.004) (0.004) (0.004) (0.004)
Java island 1.072*** 1.064*** 1.060*** 1.060***
(0.007) (0.007) (0.007) (0.007)
Status of underdeveloped areas —0.029*** —0.026*** —0.025***
(0.002) (0.002) (0.002)
Bordering the sea —0.026*** —0.026***
(0.003) (0.003)
Equator path (Province) —-0.003
(0.002)
Constant 4.144%* 2.330*** 2.351** 2.350*** 2.349***
(0.086) (0.067) (0.067) (0.067) (0.068)
Observations 83.931 83.931 83.931 83.931 83.931
R-—squared 0.289 0.611 0.611 0.611 0.611

Robust standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1. COVID: Coronavirus disease.

The existence Development of sanitation facilities is an
indicator that has the smallest value on the model. From
the overall model formed, all indicators are declared
significant. When viewed through climate variables, it is
known that temperature has the most significant role in
the daily growth rate of COVID-19 deaths in all models.
When viewed through public facility, same as the results
in Table 1, it is known that the indicator of the existence
of private banks has the greatest positive impact.

Through the CHAID analysis, it was found that
the highest ranking of the 5 models included indicators
of rainfall, duration of sunshine, temperature, sanitary
environment (poor), most people use HP, ethnic
diversity, development of transportation facilities,
development of government support facilities, and all of
territorial variable. The condition is the same between
positive cases and cases of death due to COVID-19.
Java lIsland and poor sanitary environment have a
very big role in the model, because it always occupies
the top position compared to other observational
indicators.

Whenviewed as whole climate variables always
give high to the daily growth rate of COVID-19. This can

be seen from Figures 1 and 2, climate indicators show
a significant role in the priority cluster. Where priority
clusters are the clusters that have the greatest impact if
they only pay attention to the most important indicators
to suppress the daily growth rate of COVID-19.

In Figure 1, when viewed from the role of
selected climate factors for all indicators of climate
factors, information is obtained that selected climate
indicators have a role in the range of 34 — 88 percent
in model. Where in models 1 and 5 seen a very
large role of selected climate indicators for overall
climate factors. This indicates that in models 1 and
5, collaboration of 2—-3 climate indicators can make a
major contribution to the model formed. In Figure 2,
by considering priority clusters, information is
obtained that selected climate indicators have a role
in the range of 14-89% in the whole model. Where
in models 1 and 4 seen a very large role of selected
climate indicators for overall climate factors. This
indicates that in models 1 and 5, collaboration of 2-3
climate indicators can make a major contribution to
the model formed.
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Table 2: Calculation of climate factor regression and social role in the development of cases of death due to COVID-19

Indicators Model 1 Model 2 Model 3 Model 4 Model 5
Rainfall —0.001*** —0.000*** —0.000*** —0.000*** —0.000***
(0.000) (0.000) (0.000) (0.000) (0.000)
Duration of sunshine 0.017*** —0.003*** —0.003*** —0.003*** —0.003***
(0.000) (0.000) (0.000) (0.000) (0.000)
Temperature —0.323*** —0.234** —0.234** —0.235*** —0.233***
(0.003) (0.002) (0.002) (0.002) (0.002)
Sanitary environment (Poor) 0.186*** 0.113*** 0.113*** 0.115*** 0.115***
(0.014) (0.011) (0.011) (0.011) (0.011)
Most people use HP 0.113*** —0.018*** —0.019** —0.019*** —0.024**
(0.003) (0.002) (0.002) (0.002) (0.002)
National TV broadcast 0.075*** —0.023*** —0.024*** —0.020*** —0.030***
(0.005) (0.002) (0.002) (0.002) (0.002)
Overseas TV broadcasts 0.004 0.009*** 0.009*** 0.009*** 0.006™**
(0.004) (0.002) (0.002) (0.002) (0.002)
Ethnic variety —0.156*** 0.026*** 0.026*** 0.027*** 0.028***
(0.003) (0.002) (0.002) (0.002) (0.002)
Agricultural production facility shop —0.061*** 0.013*** 0.013*** 0.013*** 0.012***
(0.004) (0.002) (0.002) (0.002) (0.002)
Mini market 0.032*** 0.010*** 0.010*** 0.010*** 0.010***
(0.005) (0.003) (0.003) (0.003) (0.003)
Restaurant 0.011*** 0.012*** 0.012*** 0.012*** 0.012***
(0.003) (0.002) (0.002) (0.002) (0.002)
Government bank 0.051*** 0.039*** 0.039*** 0.039*** 0.040***
(0.011) (0.009) (0.009) (0.009) (0.009)
Private bank 0.089*** 0.077*** 0.077** 0.077*** 0.076***
(0.018) (0.016) (0.016) (0.016) (0.016)
Development of transportation facilities 0.087*** 0.013*** 0.012*** 0.012*** 0.012***
(0.004) (0.003) (0.003) (0.003) (0.003)
Development of infor. and communication facilities 0.091*** —0.020*** —0.020*** —0.020*** —0.019***
(0.005) (0.004) (0.004) (0.004) (0.004)
Development of sanitation facilities —0.004 —0.006™* —0.006** —0.006™* —0.005**
(0.004) (0.003) (0.003) (0.003) (0.003)
Development of government facilities 0.076*** —0.013*** —0.013*** —0.013*** —0.012***
(0.004) (0.003) (0.003) (0.003) (0.003)
Housing environment empowerment 0.017*** —0.011*** —0.011** —0.011** -0.010**
(0.006) (0.004) (0.004) (0.004) (0.004)
Farming empowerment —0.026*** —0.017*** —0.017*** -0.016*** —0.015***
(0.005) (0.003) (0.003) (0.003) (0.003)
Community quality empowerment 0.025*** —0.015*** —0.016*** —0.015*** —0.015***
(0.004) (0.003) (0.003) (0.003) (0.003)
Java island 0.935*** 0.934*** 0.929*** 0.927***
(0.006) (0.006) (0.006) (0.006)
Status of underdeveloped areas —0.003* 0.001 0.017***
(0.002) (0.002) (0.002)
Bordering the sea —0.032*** —0.031***
(0.003) (0.003)
Equator path (Province) —0.053***
(0.002)
Constant 8.302*** 6.720*** 6.722%** 6.721*** 6.703***
(0.072) (0.054) (0.055) (0.055) (0.055)
Observations 83.931 83.931 83.931 83.931 83.931
R-squared 0.401 0.699 0.699 0.699 0.700

Robust standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1. COVID: Coronavirus disease.

Discussion

Climatic and social factors play an important
role in the spread of COVID-19 cases. Climate is a
natural phenomenon that cannot be denied by living
things. However, based on earlier research, climate
phenomena can be controlled before worse impacts will
occur [40]. This condition of climate change has been
felt by all countries in various parts of the world, and
will have a negative impact on human life if it is not
accompanied by good mitigation.

From the results of the calculation of the
regression analysis, with or without control variables,
it is known that all variables have a significant effect.
Climate variables play a major role in the growth rate of
COVID-19, especially in the solar irradiation indicator. In
positive cases and dying from COVID-19, temperature
has the greatest coefficient, before entering the control
indicator. High temperatures can inhibit the growth rate
of COVID-19, and this is in accordance with previous
research which states that high temperature and high
humidity reduce the transmission of COVID-19 [41].

Other things that can be taken into consideration
include areas that are at the center of development and
the economy tends to be in urban areas, the climate
tends to be extreme due to the production process
and population mobility. From this phenomenon, it
can be concluded that the spread of COVID-19 tends
to be slow when it is in an area far from the center of
development and the economy and has no extreme
duration of sunshine.

Another thing can also be seen from the
environmental conditions of the community. In positive
and dead cases, poor sanitary conditions will have a
positive impact on the spread of COVID-19. The WHO
has issued guidelines for the prevention of COVID-19.
It is hoped that through this guideline, people can
support personal hygiene and the environment. In the
application of health protocols in Indonesia, people are
asked to wash their hands more often, restrictions on
touching public items, and always wear masks when
leaving the house.

The condition is quite sad when an area is
inhabited by people who mostly use cellphones and
their territory is available on a national TV network,
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Figure 1: Research conceptual framework

instead the region has a positive impact on the rate  Indonesia. Ethnic diversity, which indicates urban
of growth, but this is different when an area has an areas, also has a positive effect when added to the
international TV network. Logically, a region that has  control variable.

good sources of information will have a good impact Public facilities can be used as indicators of
on the rate of spread, but that has not happened in  social interaction. More and more public facilities are
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Note: These results are obtained from calculating the CHAID tree branching and splitting variable importance permutations.

. The variables are in the top 5 of splitting importance permutation variables

Figure 2: Calculation of priority clusters in patients died due to coronavirus disease-19

being built, indicating that the region has high social
interaction. In positive cases and death, it is known
that the existence of minimarkets, restaurants,
private banks and government banks has a positive
influence on the growth rate of COVID-19 in an area.
Public facilities will invite people to gather, so that
it can cause the spread of viruses with high risk.
However, this condition is contrary to the existence
of shops that sell agricultural production facilities
ini model 1, which have a negative effect. Stores of
agricultural production facilities are more often found
in rural areas. Even that shop doesn’t invite crowds
of people. The intensity of consumers to come to
the store, less often than other public facilities on
observation.

In the development program and community
empowerment, it will show how the interaction created
as social capital. On the one hand, this interaction
will have a good effect to reduce the growth rate of
COVID-19, such as a positive response from the
community to remind each other. However, on the
other hand, these interactions turned out to have
a bad impact. Habits of people to meet and gather
with each other will cause negative effects. In areas
that carry out community-based development and
empowerment programs, only indicators for the
development of transportation facilities have an
impact on increasing the COVID-19 growth rate for
all of model.

Java lIsland as control variables has a major
role in the growth rate of COVID-19. This is clear in the
growth of COVID-19 since it first appeared in Indonesia.

Java lIsland is an island that has a high population
density. Besides that, as the center of the economy and
development, the existence of a number of economic
activities triggers the interaction of a number of
people. In the calculation results it is known that, the
area around the equator has a negative impact on the
growth of COVID-19. This is also shown by indicators
of disadvantaged areas and areas bordering the sea.
The area with the status of underdeveloped area and
the area bordering the sea, is far from the center of the
economy and development, so that the region will avoid
the rapid growth rate of COVID-19.

The segmentation of the spread of COVID-19
can be seen from Figures 1 and 2. The growth rate can
be reduced through efforts that focus on areas that have
high rainfall, Duration of sunshine, high temperatures,
ethnic diversity, government facility development
programs, community quality empowerment programs,
located on the island of Java, and the area is not
underdeveloped area. Through this analysis policy
makers can decide effective and efficient ways
according to the characteristics of the region and
existing resources [42].

This study indicates that community and
government participation is needed in controlling
the growth rate of COVID-19. The community needs
to implement the government’s appeal. If all people
obey the government’s call, surely the growth rate of
COVID-19 can be suppressed. This study uses climate
data at the provincial level, for that in future studies
climate data at the village level are needed to get more
representative results.
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Conclusion

COVID-19 is a big challenge for a number
of scientists in the world. Until mid-2020 a vaccine
against the virus has not been found. Some experts
have hypotheses related to climate effects at the
country level. By adding social data, we tried to
combine climate variables and the daily growth rate
of COVID-19 in positive and deceased patients. From
the climate side, the temperature indicator has a major
role on the growth rate. The higher the temperature
will hinder the growth rate. This is in online to some
statements that, the more tropical a region is, it
will inhibit the spread of COVID-19. Public facilities
frequented by the community have a positive role in
the rate of spread, especially facilities in urban areas,
and has been stated by earlier research [43]. Territorial
status is very important to consider when analyzing
growth rates. Java Islands as a center of growth and
economy has a large share in the spread of COVID-19
growth rates. Through further analysis, it can be seen
that the growth rate of COVID-19 can be suppressed
through areas that have poor sanitary environment and
Java Islands.
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