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Abstract 
 
Indonesia faces a high risk of natural disasters such as earthquakes, floods, and landslides due to its 
position on the Pacific Ring of Fire. With the frequency of disasters reaching more than 4,500 events 
per year, adequate evacuation facilities are needed to meet the needs of refugees. However, existing 
evacuation facilities are often temporary and less than optimal in meeting basic needs. This research 
proposes the development of a modular architecture-based evacuation center using the prefabrication 
method, which offers design flexibility, efficiency in construction time, and adaptability to the number of 
evacuees. Through a qualitative descriptive method, the researcher analyzes space requirements, 
minimum standards of evacuation facilities, and relevant modular construction typologies. Data was 
collected through literature study, case analysis, and design simulation to determine the best 
implementation approach. This approach considers technical, functional, and comfort aspects for 
refugees, volunteers, and the general public 
  
Keywords: Natural, Center Disaster Community, Evacuation Modular Architecture. 
 
 
 

INTRODUCTION  
 

Natural disasters are events caused by geological, meteorological, and human 
environmental factors, which can threaten people's lives and cause losses, such as 
casualties, environmental damage, and economic and psychological impacts. Various 
types of disasters, such as floods, landslides, extreme weather, earthquakes, volcanic 
eruptions, and forest fires, often occur in Indonesia. As a country located on the Pacific 
Ring of Fire with high tectonic and volcanic activity, Indonesia has a significant level 
of vulnerability to geological, climatological, and socio-demographic disasters. 
 
Indonesia's presence at the confluence of the world's three major tectonic plates, 
namely the Eurasian, Indo-Australian, and Pacific Plates, causes a high risk of 
geological disasters such as volcanic eruptions, earthquakes, and tsunamis. As a 
tropical country, Indonesia also faces climatological threats in the form of floods, 
landslides, and disease outbreaks triggered by climate change and extreme weather. 
These conditions have a broad impact on the social, economic, and environmental life 
of the community. 
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Figure 1. Table of Number of Indonesia’s Natural Disasters in 2019-2024 
 

Data from the National Agency for Disaster Management (BNPB) indicates that 
Indonesia experiences over 1,000 disaster events annually across all 34 provinces. 
During the 2019-2024 period, the average number of natural disasters reached 4,562 
per year, with the highest peak recorded in 2023. A significant increase was observed 
during the 2022-2023 period, indicating a rise in the frequency of natural disasters that 
necessitates more integrated mitigation. 
 

 
 
 
 
 
 

Figure 2. Level of Natural Disaster in Indonesia 
 

The increasing frequency of disasters in Indonesia has serious impacts, especially in 
areas that are disaster-prone, with consequences in the form of casualties, 
infrastructure damage, and loss of life. This calls for adequate facilities to 
accommodate displaced communities, support their basic needs, and facilitate the 
recovery process until they can return to normal life after the disaster 
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Based on research conducted by Haris Mulyono, Naniek Utami Handayani, and Hery 
Suliantoro(2018), in the case of the flood disaster in Jakarta regarding factor analysis 
of meeting the needs of evacuees, evacuation During the Emergency Period, it was 
found that the assessment of facilities and services from disaster victims showed a 
low level of satisfaction. This indicates a critical gap in the effectiveness of the 
response mechanisms in place. Addressing these deficiencies is essential for 
improving future disaster management strategies and ensuring that displaced 
communities receive adequate support during such crises. The evacuees assessed 
that the service aspects during the evacuation period still require significant 
improvement to meet an adequate standard. Therefore, enhancing the quality of 
evacuation services and facilities is an urgent matter that needs to be addressed. 
Facilities designed to replace the shelter function for displaced people must not only 
be able to fulfill their basic needs but must also provide an adequate level of comfort. 
Therefore, the existence of decent, efficient, and standardized temporary shelters is 
an important element in supporting the recovery process of victims of natural disasters 
from emergency conditions. Other than that, such facilities should be designed to be 
quickly established to provide a responsive and effective response to the needs of the 
victims. One solution that can be applied to achieve these goals is to utilize the 
prefabrication method or modular architecture concept. 

 
Figure 3. Systematic Modular Construction 

Source: https://modscape.com.au/ 
 

Modular architecture is a method in building design and construction that utilizes units 
of modules that are manufactured separately and then assembled at the building site. 
According to Le Corbusier's theory (Mameli, 2016), modular refers to a size that 
corresponds to the human scale, both horizontally and vertically, including the 
dimensions of the space and the height of the room adapted to the scale of the human 
body and its movement space needs. One of the main advantages of modular 
architecture is its flexibility in building design and adaptation. With modules that can 
be easily installed and removed, modular buildings can be adapted to changing needs 
over time. 
 
The utilization of prefabricated methods or modular architecture can simplify the 
construction process of evacuation facilities while providing flexibility in the 
development of evacuation shelters according to pre-produced modules. In addition, 
the use of modular systems in evacuation facilities addresses the issue of inadequate 
standard evacuation options by offering modules specifically designed to meet the 
needs and functions of each room, thereby enhancing the effectiveness of evacuation 
facilities. 
 

https://modscape.com.au/
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METHODS 
 

The research method used in this research is a descriptive method with a qualitative 
approach, which plays a crucial role in analyzing phenomena in depth by collecting 
and presenting data in descriptive form through narratives or illustrations. This 
approach does not depend on statistical analysis or quantification of data but instead 
emphasizes qualitative interpretation to gain a deeper understanding of the context 
and significance of the data obtained. With a systematic and purposeful framework, 
this method facilitates theory testing, hypothesis formulation, and informed decision-
making based on research findings in a scientific and cohesive manner. 
 

 
Figure 4. Qualitative Research Procedure 

 

Qualitative research is a type of research that aims to holistically understand 
phenomena related to various perceptions, motivations, actions, and other factors. It 
achieves this by providing descriptions that are expressed in words and language, 
situated within a specific natural context, and by employing various scientific methods 
(Moleong, 2011). According to Moleong, the stages in qualitative research are broadly 
carried out through three stages: the pre-field stage, the fieldwork stage, and the data 
analysis stage. 
1. Pre-field Stage 
 The pre-field stage is the initial research, which includes determining the problem 

and the focus of the research, as well as identifying the core of the problem. This 
stage also encompasses research preparations, such as selecting a research field, 
obtaining necessary licenses, and preparing data and information, among other 
tasks. 

2. Field Work Stage 
At this stage, researchers conduct their studies at a predetermined location, 
collecting data that aligns with the focus of the problem and the research objectives 
through methods such as observation, interviews, and documentation studies. 

3. Data Analysis Phase 
After all the necessary data was collected, the researchers proceeded to analyze 
the data through several stages. The first stage involves testing the credibility of 
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the data, which includes assessing the number of natural disasters in Indonesia, 
evaluating the quality of evacuation services provided to affected victims, and 
analyzing other supporting data. Furthermore, the verified data was analyzed in 
depth in accordance with the research focus. This analysis resulted in a hypothesis 
regarding the need for evacuation facilities that are not only capable of 
accommodating evacuees but also providing comfort as a temporary residence. 
The final stage of this research is the presentation of the results in a descriptive 
format that systematically and comprehensively outlines the findings. 

 

RESULT AND DISCUSSION 
 

A. Community Evacuation Center 
Evacuation is the evacuation or relocation of people from an area of potential 
danger, e.g., war, flood, or volcanic eruption, to a safe area. According to the 
Mozambique Community Center Guideline Text, center evacuation falls under 
the category of temporary shelter, which is a safe place to accommodate several 
groups of people for a temporary period of time. Center of evacuation is a form 
of disaster management that provides temporary shelter for evacuees during a 
disaster for a certain period of time until the evacuees can return to their homes. 
 
The Community Evacuation Center is a location for evacuees to stay temporarily 
until conditions return to normal or they can return to their respective homes. 
The site must be able to support the lives of evacuees from their arrival to their 
departure from the evacuation site. The following are the main factors that 
influence the design of evacuation centers. 
A. Accessibility 

Road access to the evacuation site must be adequate, both for vehicles 
and pedestrians. Roads that are wide and in good condition will facilitate 
the evacuation and aid distribution process. 

B. Location 
The site selection for designing the evacuation center should be in an area 
that is safe, away from the center of the disaster and areas that are disaster-
prone. 

C. Capacity and 
The evacuation center should be able to accommodate the expected 
number of evacuees by considering the land area and be able to facilitate 
the primary needs of evacuees. 

D. Regulation and Policy 
Government regulations regarding building and infrastructure standards for 
evacuation centers must be adhered to. This includes capacity 
requirements, sanitation facilities, and road accessibility. 

 
Community evacuation centers, which serve as temporary shelters for disaster 
evacuees, are divided into two categories based on the stage of disaster 
mitigation. Temporary Evacuation Site (TES) and Final Evacuation Site (FEA) 
are two important concepts in disaster management, especially in the context of 
mitigation that has the potential to affect community occupancy, such as in the 
case of earthquakes, volcanic eruptions, tsunamis, and other disasters. 
A. Site Evacuations 



Azkaluthfi Mahia Alif, Amin Sumadyo 

Journal of Architecture and Environment Vol.1 No.1, March  2025 
53 

A Temporary Evacuation Site (TES) is a location used to temporarily house 
evacuees during a disaster. TES serves as a gathering point for disaster-
affected communities before they are moved to a safer location. 

B. Final Evacuation Site 
A Final Evacuation Area (FEA) is a location designated as the final 
destination for evacuees after an emergency situation has ended. TEAs 
serve as temporary shelters that are more permanent than TES. 
 

Community evacuation centers, designed as temporary living facilities for 
disaster victims, can be developed by considering the various user groups and 
their activity needs. In general, user groups and activity needs in Centers 
Community Evacuation can be classified into three main categories. 

 
A. Refugee 
Evacuees are individuals or groups who leave an area to avoid a particular 
disaster or type of disaster. The duration of a refugee's stay at an evacuation 
site is unpredictable; however, it can be categorized based on the severity of 
the impact experienced. This categorization considers both material loss and 
the physical condition (health) of the individuals affected by the disaster. 

 

 
Figure 5. Schematic of Refugee Activities 

 

Refugee group activities encompass two primary categories: personal activities 
and service activities. Personal activities involve addressing basic individual 
needs, such as shelter and personal hygiene, along with various other activities. 
In contrast, service activities for refugees encompass a range of areas, 
including health services, sanitation, information dissemination, and additional 
support needs. Based on the analysis of evacuee evacuation activity schemes, 
regulations, and various case studies, the estimated space requirements for the 
Center Community are as follows: 

1. Module     8. Class 
2. Search & Evacuation   9. Mini Library 
3. Services     10. Playground 
4. Restoring Family Link (RFL)  11. Public Restroom 
5. Psychosocial Support Program (PSP) 12. Latrine 
6. Public Kitchen    13. Clinic 
7. Place of Worship    14. Pharmacy 

 
B. Volunteer 
Disaster volunteers are individuals or groups who are voluntarily involved in 
disaster management, both in the stages before, during, and after a disaster. 
Volunteers can consist of trained workers or members of BPBD, as well as the 
general public who voluntarily participate in handling disaster situations. 
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Figure 6. Schematic of Volunteer Activities 

 

Volunteer groups have the responsibility to provide evacuation services for 
evacuees, which include health services, information, sanitation, as well as 
other forms of assistance. However, on the other hand, volunteer groups also 
need a private space that is separate from the area designated for evacuees to 
support their personal activities. Based on the analysis of the estimated 
activities of the volunteer group, the following space requirements are obtained: 

1. Male Volunteer Barracks  8. Condition Assessment 
2. Women's Volunteer Barracks 9. Water Sanitation  
3. Kitchen    10. Logistics 
4. Dining Area    11. RESTROOMS 
5. Place of Worship   12. Bus Parking 
6. PR & Communications  13. Truck Parking 
7. Relief & Distribution   14. Parking Volunteer  
                  (Motorcycle & Car) 

 
C. General Public 
The general public included as users of the Community Evacuation Center can 
be visitors who want to provide assistance or check on the condition of 
evacuees, as well as families of victims who come to search and confirm the 
condition of their family members. 

 

 
Figure 7. Visitor Activity Scheme 

 

The activities of the general public in the evacuation center mainly focus on 
visiting both the volunteer groups and the evacuees. In addition to visiting 
relatives in the evacuation center, visitors also have various personal needs, 
such as resting with evacuees or volunteers, performing worship, meeting 
sanitation needs, and so on. Based on the analysis of the estimated activities 
of the general public or visitors, the following space requirements are obtained: 

1. Area    4. Motorcycle Parking Visitor 
2. Place of Worship  5. Car Parking Visitor 
3. Restrooms 

 
Temporary shelter assistance is typically provided in the form of tents, barracks, 
or public and social facility buildings, such as places of worship, sports halls, 
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village halls, and similar structures, which can be utilized as temporary housing. 
The minimum requirements of a building that is suitable for evacuation are as 
follows (National Disaster Management Authority/BNPB, 2008): 

a. Measures 3 (three) meters square per person. 
b. Has health and safety requirements. 
c. Have accessibility to public facilities. 
d. Guarantee privacy between genders and different age groups. 
e. A 100-liter bin for a family of 10, or an equivalent item. 
f. One family latrine is used for a maximum of 20 people. 
g. One place used for washing clothes and household appliances, most at 

for 100 people. 
h. Water supply should be sufficient to provide at least 15 liters per person 

per day. 
 

B. Modular Architecture 
Evacuation The approach Modular architecture is a method in building 
design and construction that utilizes units of modules that are manufactured 
separately and then assembled at the construction site. According to Le 
Corbusier's theory (Mameli, 2016), modular refers to the size corresponding 
to the human scale, both horizontally and vertically, including the 
dimensions of the space and height of the room adapted to the scale of the 
human body and its movement space needs. One of the main advantages 
of modular architecture is its flexibility in building design and adaptation. 
Modular buildings can be adapted to changing needs with modules that can 
be easily installed and removed. 
 
The principles of Architecture 
A. Modules 

Modular architecture utilizes modules manufactured in a factory, with 
approximately 60%-90% of the construction process completed before 
the modules are transported to the project site. This approach allows for 
faster and more efficient completion of the structure. 

B. Grid-Based Design 
Modular building structures are generally designed using a regular grid 
system. This system makes it easier to organize spaces and allows for 
future modifications. Grid-based design also creates uniformity and 
consistency in module size and shape. 

C. Structure 
Modular buildings can consist of multiple levels or units arranged 
vertically or horizontally. This results in multifunctional spaces that can 
be customized according to user needs. 

D. Flexibility and Adaptability 
Modular buildings are designed to be disassembled and moved easily, 
thus providing flexibility in the use of space. This allows the building to 
be adapted to the dynamic needs of the users. 

E. Waste Reduction 
The modular construction approach contributes to waste reduction, as 
most components are efficiently produced in the factory. Thus, material 
waste during the construction process can be minimized. 

F. Standardization and Consistency 
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Using standardized modules in modular building design ensures 
consistency in material, quality, and specifications, thus meeting 
established safety and quality standards. 

G. Affordability 
Modular construction is often more economical than traditional 
construction methods. Efficiencies in the production process and 
reduced lead times make it an attractive option, especially for projects 
with limited budgets. 

 
1. Construction Typology 

Modular architecture is a building design method that utilizes prefabricated 
components manufactured off-site and assembled on-site. This 
prefabricated component design system can be applied with various 
approaches, either by fabricating all building components off-site and then 
assembling on-site, or by only producing some off-site components. In 
contrast, the main building structure is designed and constructed in situ. The 
following are some types of design systems in modular architecture. 
 
 

 
Figure 8. Construction Typology of Modular Architecture 

Source: Mitsimponas, D., & Symeonidou, I., 2024 
 

a. Structural Core System 
The system relies on prefabricated modules installed around a 
reinforced concrete central core. This, which is constructed in situ, 
serves as the center of the structure and contains essential elements 
such as elevators, stairs, and other supporting functions. 

b. Mega Frame Plug-In System 
In this system, prefabricated modules are inserted into three-
dimensional structural grid cells. This grid structure is the main 
framework supporting the designed modules for precision installation. 

c. Frame Panel and System 
This system utilizes prefabricated structural members in the form of two-
dimensional frames. The frames are then attached to the main structural 
frame designed to support the overall building load. 

d. Aggregated Module System 
The aggregate module system consists of prefabricated modules that 
can be self-supporting. These modules can be stacked to form self-
contained spaces. Although the design is flexible, in application to 
buildings, certain functions, such as circulation or utilities, must be 
organized in a central core. 

e. Volumetric Unit System 
This system is designed with volumetric modules that can be 
independent spaces or part of a space. The modules are produced as 
prefabricated units that are ready for installation, allowing for high 
efficiency in the construction process. 
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C. Application of Modular in the Center System Community Evacuation 

1. Space Standard 
The space requirements of a community evacuation center are determined 
based on the user analysis and activities in it. Based on this analysis, the users 
of the evacuation center are divided into three main groups. First, volunteers 
are individuals or groups tasked with serving the evacuees until the evacuation 
period ends. Second, evacuees, who consist of people affected by natural 
disasters, need temporary shelter until they can return to their homes. Third, 
the general public, individuals or groups visiting the evacuation center for a 
specific purpose, such as visiting volunteers or evacuees. From the 
identification of these three user groups, the space requirements of the 
community evacuation center are formulated by considering the activities and 
functions of each group. 

 
Figure 9. Human Ergonomic Dimension Standards 

Source: Souza, E., 2020 
 

Although until now, space standards for community evacuation centers do not 
have a concrete reference, and only some aspects have been standardized, 
space size planning in evacuation centers is designed concerning 
anthropometric and ergonomic principles. This approach aims to ensure that 
each space provided is comfortable and convenient for all users, including 
volunteers, evacuees, and the general public. These principles are considered 
essential to support the function of the evacuation center as a safe, 
comfortable, and functional place for all who use it. Based on the calculation, 
the space required for the community evacuation center is presented in the 
following table: 

 
Table 1. Space Center Requirement Analysis Table of Community Evacuation 
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2. Design Concept 
 

a. Space Module 
The space modules of the community evacuation center are designed using 
a prefabricated or modular method. Architectural approach: Each space 
module is individually designed and tailored to the standard space 
requirements that have been previously analyzed. One of the main space 
requirements that are modularly designed is the temporary shelter space for 
evacuees. This design is in line with the main objective of the modular 
architecture approach, which is to create a living space that is efficient, 
flexible, and able to grow according to the needs of the refugee capacity. 
With this method, evacuation centers can provide adequate shelter in a 
short period of time while allowing for adjustments to the scale of the space 
as the number of evacuees to be accommodated changes. 

 

 
Figure 10. Application of the Modular to the Room Module Architecture Concept Refuge 

 

The space module pictured above is a refugee module that serves as a 
temporary housing unit for disaster-affected families. Each evacuation 
module unit has an area of 12 m² and is designed to accommodate one 
family with a maximum capacity of up to seven people per module. The 
module is prefabricated in the form of individual panels that are made 
separately before being shipped to the construction site. The module 
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construction process is carried out on-site by assembling the panels 
according to the construction typology used, which is a frame and panel 
system. 

 

b. Construction Typology & Materials 
The concept of a modular community evacuation center is designed as a 
final evacuation site for evacuees, accommodating them from temporary 
sites to more adequate facilities to meet their needs. These evacuation 
centers can be constructed semi-permanently, i.e., buildings that can be 
erected and dismantled again as needed, or permanent buildings with a 
specific duration of use. In the context of modular architecture, various 
construction typologies can be applied to erect modular structures, where 
each evacuation center has its own advantages and disadvantages in the 
application of the evacuation module. 
 
The typology structural core system requires a core structure to support the 
space modules. However, this approach is less ideal for space modules that 
need to be erected within a short period of time. In addition, the need for a 
four-core structure makes the building more suitable for permanent rather 
than semi-permanent construction. Meanwhile, the aggregate module 
system has the disadvantage of managing circulation and utilities. It requires 
intensive organization of the building core, which is less suitable for 
evacuation buildings where efficient circulation is a key aspect. In addition, 
utilities that tend to be centralized and more suitable for volunteer areas are 
an obstacle in applying this system to evacuation centers. 

 

 
Figure 11. Construction Typology of Modular Architecture 

Source: Mitsimponas, D., & Symeonidou, I., 2024 
 

Of the various construction typologies in modular architecture, three 
systems are considered the most suitable to be applied to modular 
evacuation centers, namely the plug-in mega frame system, the frame and 
panel system, and the volumetric unit system. Among the three, the frame 
and panel system is one of the best options to be applied. This system 
allows for easier fabrication and transportation, as the building components 
are made in the form of individual panels. In addition, the use of structural 
frames provides more strength than the volumetric unit system, while the 
lightweight and modular nature of the panels eases the transportation 
process from the fabrication site to the construction site. Thus, the frame 
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and panel system is an ideal solution to support the design of an efficient 
and flexible modular evacuation center. 

 
 

 
Figure 12. Frame and Panel Construction and Module Panel Materials 

Source: https://www.promat.com/ 
 

The construction materials in the design of the modular evacuation center 
consist of two main components: materials for the frame and materials for 
the panels. The material used for the frame is steel, as steel has high 
efficiency in construction, both in terms of strength and ease of installation. 
Meanwhile, the material used for the wall panels is coated EPS panels, 
which are panels made of polystyrene composite cement with multiple 
structural and insulation layers. Coated EPS panels have a number of 
advantages, including ease of construction, optimal structural strength-to-
load ratio, and good thermal insulation capabilities. The combination of 
these two materials provides an efficient, robust, and convenient 
construction solution for modular evacuation centers. 

 

CONCLUSION 
 
The increasing frequency of natural disasters in Indonesia demands efficient, flexible, 
and standardized community evacuation center facilities. This research shows that the 
application of the modular architecture concept with the prefabrication method can be 
an innovative solution to overcome various challenges in the design and construction 
of evacuation centers. This approach allows for efficient construction time and cost, 
design flexibility, and improved quality of evacuation facilities. 
 
The evacuation center designed using the modular method was designed to meet the 
specific needs of three main user groups, namely evacuees, volunteers, and the 
general public. Construction typologies, such as frame and panel systems, were 
chosen as they are able to provide adequate structural strength as well as ease in 
fabrication and transportation. The combination of materials such as steel for the frame 
and coated EPS panels for the walls provides efficiency in strength, thermal insulation, 
and user comfort. 
 
Through the implementation of the modular architecture concept, the evacuation 
center can be established quickly and effectively to provide proper temporary shelter 
while supporting the recovery process of disaster victims. This research is expected 
to contribute significantly to the development of evacuation facility standards in 
Indonesia and support a more integrated and responsive disaster mitigation strategy. 

https://www.promat.com/


Azkaluthfi Mahia Alif, Amin Sumadyo 

Journal of Architecture and Environment Vol.1 No.1, March  2025 
61 

 

REFERENCES 
 

Badan Penanggulangan Bencana Nasional. Data Informasi Bencana Indonesia (DIBI). 2024. 
Diakses 26 September 2024. https://dibi.bnpb.go.id/baru. 

daab design. Modular Housing: A Simple and Elegant Approach to Housing Using Off-Site 
Prefabrication. 2021. Diakses 3 November 2024. 
https://www.daabdesign.co.uk/projects/modular-housing. 

Departemen Perhubungan. Keputusan Direktur Jenderal Perhubungan Darat Nomor: 
272/HK.105/DRJD/96 Tentang Pedoman Teknis Penyelenggaraan Fasilitas Parkir. 
1996. 

Ticaoalu, Ferdian A. Perancangan Tempat Evakuasi Sementara (TES) Bencana Banjir. 2023. 
https://katalog.ukdw.ac.id/7976/1/61180281_bab1_bab5_daftar%20pustaka.pdf. 

Kementerian Sosial Republik Indonesia. Posko Pengungsian: Hunian Sementara untuk 
Korban Bencana. Video. YouTube. 2022. 
https://www.youtube.com/watch?v=eH8moOm938s. 

Khaerunnisa, Wulan, A. S. K., dan I. A. P. Satya. “Potensi Bangunan Publik sebagai Tempat 
Evakuasi Sementara pada Saat Bencana Erupsi Gunung Merapi.” Jurnal Arsitektur 
KOMPOSISI 12, no. 3 (2019). 

KSR PMI Unit UIN SATU Tulungagung. Materi Shelter. Video. YouTube. 2021. 
https://www.youtube.com/watch?v=O4KnyJZWhfo&t=1s. 

Marbun, G. J. H., M. B. Susetyarto, dan S. Tundono. “Struktur dan Konstruksi Tahan Gempa 
sebagai Gagasan Eksplorasi Bentuk Bangunan Pusat Evakuasi.” Metrik: Serial 
Teknologi dan Sains 5, no. 1 (2024): 49–56. https://doi.org/10.5281/zenodo.1234567 
(pastikan DOI benar, saya perbaiki placeholder-nya jika tidak ada akses langsung ke 
halaman). 

Mitsimponas, Dimitris, dan Ifigeneia Symeonidou. “Identifying Trends and Typologies of 
Modular Constructions in Architecture.” Nexus Network Journal 26 (2024): 49–69. 
https://doi.org/10.1007/s00004-023-00752-x. 

Mulyono, H., N. U. Handayani, dan H. Suliantoro. Analisa Faktor Pemenuhan Kebutuhan 
Pengungsi Selama Masa Darurat Bencana Banjir di Kelurahan Cipinang Melayu, DKI 
Jakarta. n.d. 2018. 

Pemerintah Daerah Kabupaten Bogor. Peraturan Daerah Kabupaten Bogor Nomor 1 Tahun 
2024 tentang Rencana Tata Ruang Wilayah Kabupaten Bogor Tahun 2024–2044. 2024. 

Peraturan Bupati Bogor. Peraturan Bupati Bogor Nomor 18 Tahun 2018 tentang 
Pembentukan, Organisasi, dan Tata Kerja Unit Pelaksana Teknis Infrastruktur Irigasi 
Kelas A pada Dinas Pekerjaan Umum dan Penataan Ruang. 2018. 

Puspa Rani, A., dan K. Lahji. Penerapan Konsep Modular Arsitektur dalam Perancangan 
Apartemen Low Rise. n.d. 

Putri, S. P. S., dan A. W. Purwantiasning. “Kajian Konsep Arsitektur Modular pada Hunian 
Cité A Docks Student Housing di Le Havre, Prancis.” Idealog: Ide dan Dialog Desain 
Indonesia 5, no. 2 (2021): 111. https://doi.org/10.25124/idealog.v5i2.3735. 

Putri, S. P. S., dan A. W. Purwantiasning. “Kajian Konsep Arsitektur Modular pada Rumah 
Susun ITB Jatinangor.” Nature: National Academic Journal of Architecture 8, no. 1 
(2021): 88. https://doi.org/10.24252/nature.v8i1a9. 

Sidiq, Z., dan B. Kameswara. “Pemenuhan Kebutuhan Dasar Tempat Evakuasi Bencana 
Kawasan Gunung Galunggung dalam Upaya Mitigasi.” Seminar Nasional dan 
Diseminasi Tugas Akhir 2022, 490–500. 

 
 
 


