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Abstract: Slum settlements are areas highly vulnerable to disasters due to the high density of buildings, 
poor drainage systems, and limited open space and evacuation routes. Disaster mitigation strategies need to 
be comprehensively integrated into the planning of such areas, particularly through adaptive zoning and 
spatial planning approaches. This research aims to evaluate the implementation of disaster mitigation 
strategies in the Detail Engineering Design (DED) for slum upgrading in Sepaso Village, East Kutai. The 
study employs a descriptive qualitative approach, using the DED technical documents and spatial 
interpretation of the area as the main data sources. The results show that the area is divided into four 
functional zones: residential, public facilities, buffer/green open space, and access roads. This zoning was 
formulated based not only on utility function, but also on potential disaster risks such as localized flooding. 
The buffer zone is designed as a water absorption area and flow breaker, while evacuation routes and public 
facilities are placed in areas of higher elevation. The zoning distribution achieves a balance between 
residential function (60.5% of the area) and mitigative zones (39.5%). This planning demonstrates that 
mitigation strategies can be effectively integrated into settlement infrastructure through spatial approaches, 
enabling the slum area to develop into a safe, healthy, and sustainable environment. 
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1. Introduction 
Slum settlements present one of the main challenges in urban development in Indonesia. These areas 

are typically characterized by high housing density, poor sanitation, limited access to basic services, and a 
high vulnerability to disasters such as floods and fires (Kementerian PUPR, 2022; UN-Habitat, 2020). 
According to the national statistics agency (BPS, 2023), more than 9 million people in Indonesia live in 
areas classified as slum settlements. The Government of Indonesia, through the Kota Tanpa Kumuh 
(KOTAKU) program (“City Without Slums”), has been promoting DED-based technical planning as a 
systematic step in slum upgrading, especially with an emphasis on disaster resilience (Bappenas, 2019; 
Direktorat Jenderal Cipta Karya, 2021). 

In the context of disaster mitigation, spatial planning and infrastructure play a crucial role in reducing 
risk and increasing community adaptive capacity (BNPB, 2021; Wisner et al., 2004). Zoning strategies that 
are responsive to environmental risks such as floods, landslides, and fires have proven effective in enhancing 
an area’s resilience (Fatimah et al., 2020; Arlikatti et al., 2017). Key components of a mitigation-oriented 
design include situating housing at safe elevations, providing green open spaces, and allocating public 
facilities as evacuation centers (Handayani & Syahbana, 2022; Harini et al., 2021). However, many slum 
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upgrading plans in various regions have not yet fully integrated these concepts into their technical designs 
(Suryani et al., 2023; Setyowati, 2018). 

This study aims to evaluate the disaster mitigation management strategies applied in the DED for the 
slum upgrading project in Sepaso Village, East Kutai. The main focus is on the zoning structure and spatial 
layout configuration as planned instruments for risk reduction. Through a qualitative-descriptive approach, 
this research is expected to contribute to the development of a slum settlement planning model that is not 
only functionally adequate but also safe and sustainable (Sutanta et al., 2012; Mutaqin, 2022). 

2. Materials and Methods 
2.1. Study Location 

The study area is Sepaso Village, located in Bengalon District, East Kutai Regency, East Kalimantan. 
This area is part of a national priority program for slum settlement improvement, with a total area of less 
than 10 hectares. Based on the 2024 DED, Sepaso is identified as having a high potential for localized 
flooding, primarily due to the poor existing drainage system and the lack of organized spatial layout. The 
technical plan developed for this area incorporates disaster mitigation measures by adjusting building 
elevations, strengthening drainage channels, and delineating spatial zones that are adaptive to water flow 
and emergency evacuation needs. 

 
Figure 1. Priority Slum Sepaso Village 

2.2. Methodology 
This research uses a descriptive qualitative approach based on analysis of technical documents. The 

data sources are as follows and analysis steps included: 
1. Primary Data: Technical zoning maps, site layout plans, and building design drawings from the 

Sepaso DED; data on the number of planned housing units and public facilities in the area. 
2. Secondary Data: Interpretations of the buffer zone layout and access routes from regional maps and 

satellite imagery; supporting technical studies; topographic and environmental information related 
to the area’s disaster characteristics. 

3. Identification of Zones: Determining the function and area of each zone in the plan (residential, 
public facilities, buffer/green open space, access road). 

4. Strategy Interpretation: Analyzing how disaster mitigation strategies are incorporated into the 
spatial layout (e.g., placement of green space for flood mitigation, road networks for evacuation). 

5. Data Processing and Visualization: Processing spatial data and creating illustrative graphics (charts 
or maps) to visualize the zoning composition and the distribution of mitigation features. 

 
 
 
 

Table 1. Zone breakdown of the Sepaso area and planned elements 

Zone (Code) Data 
Source 

Number of 
Units/Elements Area (m²) Percentage (%) 

Residential (A) Primary 64 units 4,600 60.5% 
Public Facilities (B) Primary 4 units 800 10.5% 



 

27 
 

World Journal of Innovation and Technology 
Volume 06 Number 01 October 2025  

ISSN : 2963-1637 
(Online - Elektronik) 

Buffer/Green Open Space (C) Secondary 3 blocks 1,200 15.8% 
Access Road (D) Secondary 6 segments 1,400 13.2% 
Total  7,600 100% 

The zoning table shows the division of the area's function into four main zones: Residential (60.5%), 
Public Facilities (10.5%), Buffer/Green Open Space (15.8%), and Road Access (13.2%). The Residential 
Zone, encompassing 64 housing units, is the dominant area. Second, public Facilities Zone serves as the 
community center and evacuation point. Third, Buffer/Green Open Space Zone is designed as an infiltration 
area and runoff control. And Road Access Zone ensures mobility and provides emergency routes. 

3. Results 
This section may be divided by subheadings. It should provide a concise and precise description of the 

experimental results, their interpretation, as well as the experimental conclusions that can be drawn. 
The integration of disaster mitigation strategies in the infrastructure planning for the Sepaso slum area 

is explicitly reflected in the zoning configuration of the 2024 DED. The area is divided into four 
complementary zones, each with a specific function: 

1. Residential Zone (A) – covering 4,600 m² (about 60.5% of the total area) and planned to 
accommodate 64 housing units of type 36. The houses are laid out in parallel blocks with an open 
drainage system running alongside the roads to help manage runoff and prevent local flooding. 

2. Public Facilities Zone (B) – covering 800 m² (10.5% of the area). This zone is situated on higher 
ground and is easily accessible, and it includes 4 planned public facility units (e.g., community 
center, sanitation facility). It is designed to serve the community’s daily needs and doubles as an 
evacuation assembly point during emergency events. 

3. Buffer/Green Open Space Zone (C) – covering 1,200 m² (15.8% of the area). Placed around the 
periphery of the settlement and along identified drainage paths, this zone consists of 3 segments of 
green open space. It is equipped with vegetation and natural infiltration features that act as a buffer 
to absorb rainwater and break surface runoff, while also providing green space that improves the 
microclimate. 

4. Access Road Zone (D) – covering 1,400 m² (13.2% of the area). This consists of 6 paved road 
segments that connect all clusters of the residential zone with the public facilities. These roads are 
designed not only for daily mobility but also as dedicated evacuation routes and emergency access 
paths (for fire trucks, ambulances, etc.) in the event of a disaster. 

 
Figure 2. Distribution of Zoning Areas in the Sepaso Settlement 

The zoning composition is visualized in Figure 1, which shows that the residential zone dominates 
about 60.5% of the area, while the remaining 39.5% is allocated to zones that serve mitigation and support 
functions (public facilities, buffer green space, and access roads). With a total area of 7,600 m², this zoning 
scheme adheres to the principle of risk-informed planning, ensuring that the slum layout is developed with 
systematic consideration of disaster risks. The integration of technical, spatial, and mitigative aspects in the 
Sepaso plan forms a foundational strategy in the infrastructure planning of this high-risk area. 

4. Discussion 
The zoning plan for the Sepaso slum area, as outlined in the DED, shows that infrastructure is not 

viewed merely as a basic need but also as a strategic instrument for disaster mitigation. The implementation 
of a buffer zone and green open spaces which constitute about 15.8% of the total area serves a dual purpose 
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as both a rainwater catchment area and a natural barrier against surface runoff. This has a significant 
structural effect in reducing the potential for flooding, especially given Sepaso’s flat topography and history 
of heavy rainfall. 

The layout of the residential area was also designed with risk considerations in mind. Houses are not 
built directly on riverbanks or in low-lying depression areas, and the access roads are laid out in an open 
grid pattern at a slightly elevated grade. This design allows for quick evacuation and facilitates emergency 
interventions (such as fire-fighting or medical response) during flood events. The access road zone (D), 
totaling 1,400 m², not only supports the daily mobility of residents but also strengthens the overall safety of 
the settlement under crisis conditions. This underscores that the neighborhood road network in slum 
planning plays a vital role in building infrastructure resilience. 

In addition, the public facilities zone (B) of 800 m², deliberately placed in a safer (higher elevation) 
part of the area, is intended to function not just as a center for community services but also as a collective 
evacuation point during emergencies. This strategy demonstrates that mitigation is pursued not only through 
structural measures (like stronger buildings) but also through spatial organization of social functions that is 
responsive to potential disasters. With an efficient land use composition approximately 60.5% dedicated to 
housing and the remainder maximized for mitigation and communal needs the plan manages to address the 
demand for adequate housing while simultaneously building the settlement’s long-term resilience. Overall, 
the approach used in the Sepaso DED illustrates that integrating technical planning with an understanding 
of the local social and environmental context is key to effective disaster risk management in slum 
settlements. 

5. Conclusions 
This section is mandatory but can be added to the manuscript if the discussion is unusually long or 

complex and add research limitations and policy implications to the theory and practice. 
The infrastructure plan for the Sepaso slum settlement, as documented in the DED, successfully 

integrates disaster mitigation strategies into the area’s spatial layout and infrastructure systems. The division 
of the area into distinct zones residential, public facilities, buffer/green open space, and access road 
addresses not only the functional requirements of housing and services but also proactively responds to 
disaster risks such as localized flooding. The buffer and green open space zones function to absorb runoff 
and act as natural barriers, while the elevated, paved access roads serve as evacuation routes and emergency 
access corridors. The placement of public facilities in safer zones reflects a non-structural mitigation 
approach that enhances collective preparedness and safety for the community. 

In summary, the planning strategy implemented in Sepaso demonstrates that disaster mitigation cannot 
be separated from the technical aspects of infrastructure or the social context of the community. An adaptive 
zoning-based approach, as applied in Sepaso, is recommended as a model for other slum areas in Indonesia. 
This plan not only meets the need for adequate housing and basic services but also establishes a foundation 
for a resilient, safe, and sustainable community in the face of future disasters. 
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