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Abstrak 
Ibu kota baru Indonesia, Nusantara, meliputi wilayah daratan sekitar 256.142 ha dan 

wilayah laut sekitar 68.189 ha. Proyek pengembangan IKN Nusantara berdampak pada 
peningkatan jumlah transmigran ke wilayah Kabupaten Penajam Paser Utara. Ada beberapa 
kendala yang dihadapi para transmigran, salah satunya adalah kesulitan mencari tempat 
ibadah di lokasi terdekat, karena tidak mengetahui posisi atau jalan di sekitar mereka. Untuk 
mengatasi masalah tersebut, dapat melakukan visualisasi data persebaran rumah ibadah. 
Analisis dilakukan terhadap tipe rumah ibadah seperti masjid, mushola dan gereja. Bahasa 
pemrograman yang digunakan adalah Python dengan menggunakan NumPy, Pandas, 
Matplotlib, Seaborn, RegEx, dan Folium sebagai library yang digunakan. Sebaran rumah 
ibadah di IKN Nusantara didominasi oleh umat Islam yang mencapai 91,26% yang terdiri dari 
57,92% rumah ibadah berupa mushola dan 33,33% berupa masjid. Orang Kristen memiliki 
8,74% dari 183 tempat ibadah. Sebaran rumah ibadah masyarakat terkonsentrasi di Desa 
Sukaraja, Desa Semoi Dua, Desa Argo Mulyo dan Desa Tengin Baru. 
 
Kata Kunci: Visualisasi Data, Rumah Ibadat, IKN Nusantara, Python. 
 

Abstract 
Nusantara, Indonesia's new capital, has a land area 256,142 ha and a marine area 

68,189 ha. Transmigrant residents in the North Penajam Paser Regency region has increased 
as a result. The difficulty of finding a place of worship in the closest location because they are 
unfamiliar with their location or the nearby roadways. We can utilize data visualization to show 
the distribution of places of worship in order to solve this issue. Analysis was done on several 
types of houses of worship, including mosques, churches, and musholla. Python is the 
programming language, and the libraries used are NumPy, Pandas, Matplotlib, Seaborn, 
RegEx, and Folium. Muslims for the majority of places of worship in IKN Nusantara (91.26%), 
musholla making up 57.92% of the total and mosques making up 33.33% and 8.74% are owned 
by Christians. Sukaraja Village, Semoi Dua Village, Argo Mulyo Village, and Tengin Baru Village 
have the highest concentration. 
 
Keywords: Data Visualization, House of Worship, IKN Nusantara, Python 
 

1. Introduction 
In Indonesia's Vision 2033 of 2010, the relocation of the central city of the Indonesian 

government and the center of activities for state institutions to a location in Kalimantan will give 
birth to a new epicenter that is close to most of the underdeveloped areas and periphery areas 
that have never been effectively revived through development projects, such as transmigration, 
accelerated development of underdeveloped areas, accelerated development of eastern 
Indonesia, and so on [1]. President Joko Widodo announced the transfer of the national capital 
(IKN) to East Kalimantan Province on August 26, 2019. Several studies are required to carry out 
the transfer, and the National Development Planning Agency (Bappenas) is the first step in 
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carrying out the plan to relocate IKN. Bappenas has considered several factors that will 
influence when relocation is carried out, including economic impacts, appropriate areas, and 
industrial work areas that can be developed [2]. With the passage of Law (UU) Number 3 of 
2022 concerning the State Capital, the transfer of IKN has a strong legal and political basis  [3]. 
The plan is to move the capital of Indonesia to the Sepaku District Area, North Penajam Paser 
Regency, East Kalimantan. The capital city is planned under the name Nusantara, which covers 
a land area of approximately 256,142 ha and an area of seawater of approximately 68,189 ha. 
The commencement of the IKN development project has had an impact on increasing the 
number of transmigrant households in the area of North Penajam Paser Regency. There are 
several obstacles faced by these transmigrants, one of which is the difficulty of finding places of 
worship in the closest locations around them because they do not know the area around them. 
Houses of worship are places of worship for people who want to do worship to improve spiritual 
relationships and perform mandatory worship every month [4]. 

The development of information technology in the modern era, which is increasingly 
sophisticated and increasingly inexpensive, can encourage people to use technology to develop 
[5]–[7]. Increasing technology ownership among Indonesians has also made Indonesia the 
largest country in Southeast Asia with the most internet users  [8]. To address the issues, in 
addition to the use of geographic information systems as technology and internet users, the 
visualization of data on the distribution of houses of worship in the Nusantara IKM Region is a 
significant step forward. Data visualization is the process of converting text data into graphics 
and mapping. This is important because it is useful to make it easier for users to communicate 
data, such as infographic data [9], [10]. It is easier for users to understand visual information 
than text information because it is easier to understand visual elements than text elements 
which take longer to understand [11]. This data visualization is a breakthrough in forming 
research and implementing new policies on the distribution of places of worship in t he 
Archipelago and IKN Region, in addition to providing visual information about places of worship 
and their locations.   

This study uses the OSEMN framework because it is structured, is often used in data 
processing, and can be used to analyse the distribution of data on houses of worship in the IKN 
Nusantara Region, Sepaku District, Penajam Paser Utara Regency, and East Kalimantan. The 
analysis was carried out on the types of places of worship, such as mosques, prayer rooms, and 
churches. The dataset for houses of worship used is manual data on the distribution of houses 
of worship collected until March 2022 by the Sepaku District Government. The programming 
language used is Python version 3. 
 

2. Research Method 
Data analysis of houses of worship in the IKN Nusantara Area, Sepaku District, 

Penajam Regency, North Paser, East Kalimantan uses the OSEMN framework which is a data 
science framework that is often used to solve a problem because it has structured stages from 
stages, obtaining data, cleaning data to carry out problem solving [12]. The stages of the osemn 
framework can be seen in Figure 1, as follows. 

 

 
Figure 1. OSEMN Method 

 

2.1 Obtain 
The initial stage is obtain where to obtain relevant data in order to meet the objectives 

of the existing problems. The distribution of locations for places of worship uses data based on 
the Sepaku District Government which was collected until March 2022. The data obtained 
consists of data on names, houses of worship, PLN customer ID, average monthly expenses,  
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types of places of worship, sub-districts and religions. The data that has been obtained will be 
processed (scrub) so that it can be used in visualization. 

2.2 Scrub 
This stage is the stage that is carried out to clean up the data that has been obtained. 

The data that is cleaned or cleaned will become a dataset that can be used properly because it 
is already structured. Data processing is done so that raw data becomes data ready for analysis 
[13]. Data processing was carried out using the Microsoft Excel application and stored in the 
comma separated value (.csv) data format. The data processing carried out will filter the data 
and eliminate missing values and irrelevant data for analysis needs [14]. The data that has been 
processed will produce data on nama tempat, jenis tempat ibadat, kelurahan, koordinat, 
latitude, longitude, agama, link foto dan lokasi draft. The attributes of the data that have been 
processed to produce data can be seen in Table 1, as follows. 

 
Table 1. List Of Columns Used 

Column Name Number of Non-Null Data Type 
Place Name 183 object 

Type 183 object 
Subdistrict 183 object 
Coordinate 183 object 

Latitude 183 float64 
Longitude 183 float64 
Religion 183 object 

Photo Link 183 object 
Draft Location 183 object 
 

2.3 Explore 
At this stage, data exploration has been carried out which has been cleaned at the 

scrub stage. At this stage, the Exploratory Data Analysis (EDA) technique will be used. From the 
data owned, it can be seen that the data pattern is data on the location of places of worship in 
the Nusantara Archipelago area, Sepaku District, North Penajam Paser Regency, East 
Kalimantan. From this data a visual exploration will be carried out in order to get patterns or 
data anomalies. 
 

2.4 Modelling 
At this stage a modeling will be carried out. The modeling used is data visualization 

where at this stage the visualization of the data will be carried out. The visualization carried out 
is the visualization of geospatial data. Data Visualization is done using the Python Programming 
Language on the Jupyter Notebook application. The following flow of the data visualization 
process that will be carried out can be seen in Figure 2. 

 

2.5 Interpret 
This stage is the last stage to be carried out, which will implement the Jupyter Notebook 

application. The implementation of geospatial data visualization will produce a mapping of the 
Sepaku District worship houses. The results of the mapping carried out can be used as material 
for consideration in making decisions and can be used as material for the development of 
houses of worship in the East Kalimantan Region. 
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Figure 2. Data Visualization Process 

3. Literature Study 
Literature study is a reference used in research. The selection of references is in 

accordance with the topic discussed, namely regarding the distribution of houses of worship.  
References used include House Of Worship, Python, Jupyter Notebook, Numpy, Pandas, 
Matplotlib, Seaborn, RegEx, Folium and Data Visualization.  
 

3.1 House Of Worship 
Religious believers in a location value houses of worship as vital religious institutions. 

Houses of worship serve as venues for both worship and the transmission of religion, in addition 
to serving as a sign of the existence of religious members. . Houses of worship are scattered in 
various regions in Indonesia. For example, in the Sepaku District, Penajam Regency, North 
Paser, East Kalimantan, there are many scattered houses of worship but the transmigration 
community does not know about them because there is no mapping of specific places of 
worship. Based on data obtained from the regional government of Sepaku sub-district, there are 
183 data on the distribution of houses of worship, including mosques, prayer rooms and 
churches. 
 

3.2 Python 
Python is a programming language that employs dynamic semantics to improve 

syntactic readability and may directly (interpretatively) execute a variety of multi -purpose 
instructions using an object-oriented approach. Python may be used on a variety of operating 
systems, including Windows, Linux, and MacOS. Python is frequently used to do analyses, such 
as those of scientific data. [15]. Jupyter Notebook is a free web tool that is typically used to 
create and share documents that contain code, computation results, visualizations, and text. 
Jupyter Notebook uses Python itself. [16]. Python also has several libraries that are often used 
in conducting research on scientific data such as NumPy, Pandas, Matplotlib, Seaborn, RegEx 
and Folium. The following is an explanation of some of the libraries that Python has as follows.  
Numpy is a Python library that the author uses to assist in performing mathematical operations, 
especially when performing calculations on vectors, matrices and tensors, which would be very 
inconvenient without Numpy's assistance [17]. Pandas is a library that is often used because it 
functions to call or process datasets on Jupyter notebooks which often collaborate with the 
NumPy library [18]. Matplotlib is a Python library that is useful for implementing graphs such as 
applying pie, chart, or bar plotting [19]. Seaborn is a library that is better developed than 
matplotlib because it generates high-level graphing information and is usually used to plot 
statistical information [20]. Regular Expression (RegEx) is a special character sequence that 
helps match or find a string or other set of strings, using a special syntax stored in a pattern 
[21]. Folium is a python library which helps in creating several types of Leaflet maps [22]. Maps 
used on folium usually use Open Street Maps (OSM) which is a web-based project to create 
free and open maps of the whole world and be used to conduct surveys using GPS, digitize 
satellite imagery, and collect publicly available geographic data [23]. One of the reasons why 
OSM could be better than Google Maps in terms of data visualization is because of its open-
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source nature. This allows users to customize the map display according to their preferences 
and add additional data that may not be available on other map platforms. Additionally, Google 
Maps also has limitations in terms of the data that can be added or modified by users. By using 
OSM, users can add more specific and detailed data and customize the map display to better 
suit their needs. 

 

3.3 Data Visualization 
Data is a collection of information or facts made up of words, sentences, symbols, 

numbers and data which is raw information that has not been processed into information [24]. 
Visualization is engineering in making pictures, diagrams or animations for the appearance of 
information [25]. From the explanation above, data visualization is a process of using visual 
elements such as charts, graphs or maps to represent data [26]. Data visualization translates 
complex, high-volume, or numerical data into visual representations that are easier to process 
and understand. Data visualization can enhance and automate visual communication processes 
for accuracy and detail. Results from data visualization can be visually represented to extract 
actionable insights from raw data [27]. 

4. Result and Discussion 
Research conducted on the distribution of houses of worship in the Sepaku District, 

Penajam Regency, North Paser, East Kalimantan will produce a visual map. The distribution of 
places of worship will make it easier for the community or transmigration to find locations to 
pray. The results of the map can also be used for further development and research.  

 

4.1 Data Processing 
Based on the data structure in Table 1, there are no missing values in all columns so 

that the data can be used directly in the next process. In its implementation in the Python 
programming language version 3, using Jupyter Notebook requires several libraries in this 
research. The libraries used to implement geospatial visualization on Jupyter notebooks include: 
NumPy, Pandas, Matplotlib, Seaborn, RegEx and Folium. In Figure 3 it can be seen the dataset 
will be visualized. 

 

 
Figure 3. Dataset House Of Worship 

4.2 Exploratory Data Analysis (EDA) 
Exploratory Data Analysis (EDA) is a technique of understanding data whether data can 

be used or not and seeing what data can be used [28]. Figure 4 shows the coding for displaying 
the map of Sepaku District, North Penajam Paser Regency, East Kalimantan using the standard 
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folium library and the results are shown in Figure 5. Figure 6 displays the coding showing the 
number of houses of worship by village and the results are shown in Figure 7. Figure 8 displays 
the coding showing the number of houses of worship by type and the results are shown in 
Figure 9. 

 

 
Figure 4. Coding Displaying Maps Sepaku District 

 

 
Figure 5. Results Displays a Map of Sepaku District 

 

 
Figure 6. Coding Displays the Number of Houses of Worship by Village 

 

 
Figure 7. Results Displays the Number of Houses of Worship by Village 

 

 
Figure 8. Coding Displays the Number of Houses of Worship by Type 

 

 
Figure 9. Results of Showing the Number of Houses of Worship by Type 
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Figure 10 displays the coding displays a map of Sepaku district with all places of 
worship and results displays a map of Sepaku district with all places of worship. The light blue 
icon indicates the type of house of worship in the form of a mosque, the light green icon is a 
marker for a prayer room and the pink icon is a church marker.  

 

 

 
Figure 10. Coding Displays a Map of Sepaku District with All Places of Worship and Results 

Displays a Map of Sepaku District with All Places of Worship 
 

Figure 11 shows the coding for classifying places of worship based on their type and 
categorizing places of worship according to their religion. Figure 12 displays the coding 
displaying number of houses of worship by village for the Islamic rel igion and the results are 
shown in Figure 13. 

 

 
Figure 11. Coding Classifies Places of Worship by Type and Categorizes Places of 

Worship According to Religion 
 

 
Figure 12. Coding Displays The Number Of Mosques And Mushollas By Village For 

Islamic 
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Figure 13. Results Displays the Number of Mosques and Mushollas by Village for Islam 
 
Figure 14 displays the coding showing the number of houses of worship by village for 

Christianity and the results are shown in Figure 15. 
 

 
Figure 14. Coding Displays the Number of Churches by Village for Christianity 

 

 
Figure 15. Results Displays the Number of Churches by Village for Christianity  

 
Figure 16 displays the coding displays a map of Sepaku district for Islamic religious 

houses of worship and results displays a map of Sepaku district for Islamic religious houses of 
worship. 

 

 

 
Figure 16. Coding Displays a Map of Sepaku District for Islamic Religious Houses of Worship 

and Results Displays a Map of Sepaku District for Islamic Religious Houses of Worship 
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Figure 17 displays the coding displays a map of Sepaku district for Christian religious 
houses of worship and results displays a map of Sepaku district for Christian religious houses of 
worship. 

 

 
Figure 17. Coding Displays a Map of Sepaku District for Christian Religious Houses of Worship 

and Results Displays a Map of Sepaku District for Christian Religious Houses of Worship 
 

In addition to providing visualization results on Jupyter Notebook, visualizations are also 
displayed on a web-based application that provides information related to houses of worship in 
the Sepaku District area. Figure 18 shows the results of implementation on web-based 
applications (HTML) for displaying information in houses of worship and photo of a house of 
worship from view in a web-based application (HTML) 

 

 

 
Figure 18. Results of Implementation on Web-Based Applications (HTML) for Displaying 

Information in Houses of Worship and Photo of a House of Worship from View in a Web-Based 
Application (HTML) 
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4.3 Discussion 
Based on the various data visualizations that were displayed in the previous stage, it 

can be seen that in the Nusantara Archipelago area in Sepaku District, North Penajam Paser 
Regency, East Kalimantan, there is still an uneven distribution of houses of worship. 57.92% of 
the houses of worship are prayer rooms, namely 106 locations out of a total of 183 existing 
houses of worship and 33.33% of the houses of worship are mosques, namely 61 locations. The 
church has 8.74% of the total population of synagogues in 16 locations. This is certainly 
influenced by the distribution of the population, which is predominantly Muslim, which in total, 
based on the distribution of houses of worship, reaches 91.26%. 

The distribution of houses of worship for the Islamic religion has been well-distributed in 
all villages and sub-districts in the Sepaku District, dominated by Sukaraja Village, Semoi Dua 
Village, Argo Mulyo Village and Tengin Baru Village which have more than 20 locations of 
places of worship for the Islamic religion and also represent the distribution of Population 
density in Sepaku District. The distribution of houses of worship for Christianit y is still 
concentrated in Maridan Village with 7 locations for places of worship for Christianity, while 
Maridan Village still has 12 locations for places of worship for Islam.  

For locations that rarely have houses of worship, such as Mentawir Village which only 
has 2 houses of worship in total, Binuang Village and Pemaluan Sub-District which each have 4 
houses of worship, and Wonosari Village, Bumi Harapan Village, and Karang Jinawi Village 
which each have Each has 7 houses of worship, it can be assumed that they also have a small 
population distribution. This can be a location to accommodate transmigrants when they come 
to Sepaku District. 

5. Conclusion 
In this research an analysis of the distribution of houses of worship in the Archipelago 

IKN area in Sepaku District, North Penajam Paser Regency, East Kalimantan was carried out 
using the OSEMN framework. Analysis was carried out using the OSEMN framework to produce 
a visual model for the distribution of houses of worship based on place name, type, village, 
coordinates, latitude, longitude and religion. From the results obtained, it can be concluded that 
data analysis using visual models, especially geospatial maps, is very helpful in finding patterns 
and relationships between data. The distribution of houses of worship in the Archipelago IKN 
area is dominated by adherents of the Islamic faith reaching 91.26%, consisting of 57.92% 
houses of worship in the form of prayer rooms and 33.33% in the form of mosques. Christians 
own 8.74% of the 183 places of worship. Based on the distribution of houses of worship, it 
shows that the distribution of people is concentrated in Sukaraja Village, Semoi Dua Village, 
Argo Mulyo Village and Tengin Baru Village, and there is a low distribution in Mentawir Village, 
Binuang Village, Pemaluan Subdistrict, Wonosari Village, Bumi Harapan Village, and Karang 
Village. Jinawi. 
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