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ABSTRACT

Memarong house is the traditional dwelling of the Lom tribe of Bangka Island in Indonesia.
There has been found very little academic writings regarding the Memarong house as a
traditional architecture. Acknowledging the need for indigenous knowledge discussion in
regards to sustainable modern architecture practice, this paper aims to find the environmentally
sustainable feature in Memarong’s architectural aspects and to understand how traditional
structures support sustainable indigenous living practice. Methods employed are field
observation and interview with the tribe’s chieftain specifically in Air Abik Village, where the
previously extinct Memarong has been reconstructed, which then qualitative-descriptively
analyzed. The result shows that Memarong in Air Abik Village was built using locally-sourced
material from the district and architectural design that optimizes passive ventilating features
hence supporting sustainable practice in traditional architecture construction. This research
contributed to the enrichment of architecture and sustainability discussion regarding the
indigenous heritage of Bangka Belitung Islands Province.
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1. Introduction

Discussion about indigenous architecture has been a rising topic among academics in the modern era. The global trend of
considering sustainability in modern lifestyle has come to bring people to look back at principles that have been developed to suit
its geographical and climatic context by their ancestors for generations, including in the sector of architecture and construction.
The term indigenous is tied to a community of people including ethnic groups (Arfianti et al, 2017). Indonesia is one of the most
ethnically diverse countries in the world with each ethnic group possessing their own cultural heritage including architecture
which some are endangered to diminish soon. Indigenous architecture term is given to a building design that is built in the
geographical place where it came from, by using local materials, and based on the building traditions of the indigenous
community that builds it (Arfianti et al, 2017). An example of an indigenous architecture is the Memarong house of the Lom tribe.

The Lom tribe is one of the indigenous people of Indonesia who are still considered a part of the Malay customary law area
of Bangka Belitung province (Koentjaraningrat, 2009; Soekanto, 2012). The tribe resides in the Mapur area in Belinyu district,
mainly in the area of Tuing, Air Abik, and Pejam (Murtasidin, 2021). They are classified into two types of people: the Lom people
who have not yet accepted any beliefs outside of their ancestral one and the Lah people who have converted or accepted one of
the acknowledged religions in Indonesia (Murtasidin, 2021). Though some Mapur people still call themselves as a part of the Lom
tribe despite having to accept a religion already. The tribe have their own unique language, social system, and cultural heritage
that are different from the rest of the Bangka Malays including architecture (Janawi, 2016).

There have not been a lot of papers talking about the architectural aspects of Memarong, especially the one in Air Abik
village, in the past 10 years compared to other vernacular and traditional architecture such as Joglo. This condition is due to the
diminish of Memarong since the relocation program by the government to move the inland community into formal semi-
permanent housing during 1974 to 1977 (Zulkarnain, 2019). After the continued expansion of palm oil farm, rubber farm, and tin
mine in Air Abik area in the 1990s to 2000s, the Lom people are indirectly forced to move away from their forestry traditional
environment (Sari & Indra, 2017 Zukarnain, 2018; Darmawan et al, 2024). Only in 2019 the Mapur customary institution, along
with the remaining indigenous people who still possess the traditional knowledge required to build a Memarong and their
sponsors, reconstructed a cluster of structures called Gebong Memarong in Air Abik village.

Similar to other traditional architectures in the Nusantara archipelago, the principles of form and space of Memarong was
designed to fit the local environment by possessing tropical architecture characteristics (Herwindo, 2019; Xian et al, 2024). The
materials used also aim to efficiently utilize local natural resources, reducing cost of delivery and keeping the knowledge about
which material is suitable for which architectural elements alive in the community (Ariana et al, 2024).

The modernization of Memarong's architecture aspect itself is really limited to not allowed due to the strict traditions
they required to retain (Sumanti et al, 2024). However, the tropical principles that it adapted to in its specific region and their
ancestral indigenous knowledge holds a significant benefit for modern sustainable architecture practices. Given the consideration,
this research aims to find the environmentally sustainable feature in Memarong’s architectural aspects, understand how
traditional structures support sustainable indigenous living practice, and identify potential integrations of indigenous architecture
knowledge with modern sustainable architecture practices.

2. Material and Methods

This research applies a qualitative approach, examining the environmental sustainability of the Memarong architecture of
the Lom Tribe in Air Abik Village. Given that the architectural practices of the people of Lom Tribe are deeply rooted in centuries-
old traditions and heavily rely on their interaction with the nature that brought its own context, qualitative methods are essential
in capturing the tangible and intangible aspects of sustainability in this context.

2.1 Data Collection

Site visits, direct analysis of Memarong housing and in-depth interviews are the methods used in this study. Observations
through direct visit to Gebong Memarong, located in Gunung Muda, Air Abik Village, Belinyu District, in Bangka Regency
supplemented this research with on-site observation where the landscape, materials, and environmental performance of the
buildings were analyzed and documented. The site visit gives real information concerning the actual situation of Lom Tribe
housing and allows an evaluation of passive environmental strategies in the architectural design. Interview with the administrator
of Gebong Memarong and the chieftain, which referred to as Abok Usang, becomes one of the main sources of data in
understanding how their live experiences and traditional ecological knowledge provide information regarding the construction
and utilization of Memarong house, as well as the values that influenced the architectural design of the house and its configuration
in the community.
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2.2 Data Analysis
A descriptive analysis of the data gathered will highlight the construction principles of the tribe in regards to sustainability.
This will keep the research sensitive to the context and ensure comprehensive analysis regarding the environmental sustainability
inherent in the Lom’s housings, Memarong. Gathered information is analyzed by each architectural aspect. This consists of the
geographical and climatic context of the district, house structure, roofing, building enclosure, flooring, and ornament/decorations.
The result of this will be brought to the analytical study on the sustainability of the Memarong house.

2.3 Geographical and Climate Condition of Research Location

The research location, Air Abik Village, is located in Belinyu Subdistrict, Bangka Regency, Bangka island in Indonesia (Figure
1). Geographically it is located at 1°39'59.8" south latitude and 105°53'13.5" east longitude. The Gebong Memarong is located in
the housing area close to the crop and palm farm. The local climate is tropical with high humidity and rainfall. Considering the
lack of weather station in the province with the Class I Depati Amir station in Pangkalpinang as the closest one, the low difference
between the elevation of Bangka Regency and Pangkalpinang City above sea water, and the fact that the village is still in the 100
km radius of the weather station, it can be concluded that the thermal condition provided is relatively valid (BPS-Statistics of
Kepulauan Bangka Belitung Province, 2021).

Figure 1. Bangka Island (left) and Gebong Memarong position at Air Abik Village (right)

Table 1 shows the average, highest, and lowest temperature trend that was obtained by the meteorological station in
Pangkalpinang city, the capital city of the province, from 1991 to 2021 (Climate Data, 2021). There is only a 1°C difference between
the highest and the lowest average temperature, concluding the stable temperature throughout the year. There are 3 categories of
comfortable temperature in Indonesia: a) comfortable cool that is 20.5°C - 22.8°C; b) optimal comfort that is 22.8°C - 25.8°C; and
c) comfortably warm that is 25.8°C - 27.1°C (Talarosha, 2005). Based on the indicator, the outdoor temperature on site at its highest
point is all above the comfortable temperature standard. Aside from temperature, air humidity also affects the thermal condition
and comfort of a place. Comfortable relative humidity is between 40% and 70% (Sitorus et al, 2023). The relative humidity is
between 80% and 89% throughout the year, indicating that it would be uncomfortable for humans on average.

Table 1. Average Monthly Weather Condition of Pangkalpinang City from 1991 to 2021

Weather Aspect Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
Avg Temperature (°C) 258 | 26.1 | 264 | 265 | 267 | 265 | 263 | 266 | 268 | 267 | 262 | 259
Min Temperature (°C) 241 | 243 | 244 | 244 | 248 | 246 | 244 | 245 | 244 | 243 | 242 | 241
Max Temperature (°C) | 284 | 28.7 | 292 | 294 | 294 | 29.1 | 288 | 295 | 299 | 298 29 28.4
Relative Humidity (%) 87 86 87 88 87 86 84 80 79 83 88 89

Outside of the thermal condition on Bangka Belitung, this province is also affected by seismic activity. Earthquakes are
shocks that occur on the ground due to the collision of the tectonic plates, active faults, volcanic activity, or collapsed rocks (Badan
Nasional Penanggulangan Bencana, 2021). Based on this definition of earthquake vulnerability, the earthquake risks are classified
based on the following measurement parameters: a) Topographic class, b) Ground shaking intensity at the bedrock, and ¢) Ground
shaking intensity at the surface (Badan Nasional Penanggulangan Bencana, 2021). Analysis of the potential extent and hazard
classification of earthquakes using these parameters can be identified in districts/cities that have a potential area and hazard level
for each Regency/City in Bangka Belitung Province shown in Table 2 below.
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Table 2. Analysis Results of Earthquake Risk Level on Bangka Belitung Province

Hazard Area (Ha)
Location Category
Low Mid High Total

Bangka 295,068 0 0 295,068 LOW
West Bangka 282,061 0 0 282,061 LOW
South Bangka 360,708 0 0 360,708 LOW
Central Bangka 215,577 0 0 215,577 LOW
Belitung 229,361 0 0 229,361 LOW
East Belitung 250,691 0 0 250,691 LOW
Pangkalpinang 8,940 0 0 8,940 LOW
Bangka Belitung Islands Province 1,642,406 0 0 1,642,406 LOW

3. Results

This section answers the question of what the results or findings were, or what was found as a result of the research. The
resulting data generated must be clearly stated in detail.

3.1  Structure Design

The design structure of the Memarong house is generally divided into three large parts, namely the stilt, the body, and the
roof (Figure 2 and 3). Memarong Stilt as a whole is the foundation part of the building that is in direct contact with the ground
and becomes the resistance of the building. Furthermore, the Memarong Body structure that forms the sloping part of the building
consists of wood of different sizes, wooden column of the same size as the foundation is designed continuously up to the roof and
is used as the main structure, meanwhile smaller wooden logs are used to make the frame that forms the walls of the building.

Under the structure of the Memarong Roof, a ceiling space is formed and the roof frame consists of a rafter section and is covered

by thatched palm leaves.
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Figure 2. Memarong Facade (top)
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Figure 3. Memarong Right View (bottom)

The structural design of Memarong reflects a deep understanding of the local environment and materials. The house is
typically built on stilts (Figure 4), which serve several sustainability functions. The stilt responds to the geographical condition of
Indonesia that is prone to earthquakes (Rusyanti et al, 2023). This foundation design also reduces the risk of water damage by
flood if the housing is built on the riverside (Wicaksono et al, 2019). The resilience towards natural disasters can help to extend
the building's lifespan and reduce the need for frequent repairs or rebuilding that generates waste, which is one of the key aspects
of sustainability (Thaheem & Marco, 2014). The elevation also allows for better air circulation underneath the house, which helps
in creating a comfortable thermal condition by reducing humidity (Mufidah et al, 2024). This reduces the need for artificial cooling
systems, lowering energy consumption, and the house’s overall carbon footprint. The primary materials used in Memarong
construction include timber and bamboo, locally sourced and renewable materials from the region that minimizes the
environmental impact associated with the transportation of building materials (Adier, 2023).

Figure 4. Memarong Stilt

Memarong’s foundation varies depending on the type of soil where the house is built on. On sandy soil, a pile foundation is
used, consisting of two types: unjem piles and lantok piles. Unjem piles are made by sticking wood into the ground 40-50 cm deep
to provide stability (Figure 5). Meanwhile, lantok piles are not planted into the ground, but are placed on stones also without being
embedded. On the other hand, if the soil is hard, an umpak foundation is used, where wood is placed on strong and durable stones
as the base of the house without having to stick it into the ground. The use of this type of foundation is based on the earthquake-
prone characteristic of Indonesia as it is able to adapt to land contour and isolate the rest of the building construction from the
ground when earthquake occurs (Rusydy, 2020; Sudarwani et al, 2022, p. 123; Nabilunnuha et al, 2022).
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Figure 5. Memarong Unjem piles (left) and Memarong Lantok piles (right)

3.2 Roof

The roof design of Memarong, has both aesthetic and functional roles in sustainability. The form of the roof is designed
to efficiently channel rainwater away from the building. This design minimizes the risk of water infiltration and damage to the
structure, which enhances durability —a critical component of sustainable architecture. The steepness of the roof also helps absorb
the heat gain from solar radiation (Nugroho, 2022). The roof of the Memarong is made of layers of thatched palm leaves, which
are tied or sewn together with the leaf ribs of the nipa plant. The palm leaves are arranged in overlapping layers on top of each
other to ensure rainwater flows smoothly and to minimize leaks (Figure 6). The thatched roof has the characteristic of not
transmitting heat or solar radiation, which makes the room underneath indirectly cooler compared to the space outside the house
(Fatimah, 2019, pp. 728 and 729). However, in terms of humidity, the thatched roof may cause the room to have a relatively high

humidity level above 60%, making the room feel more humid and less comfortable (Fatimah, 2019).

=l

\
|

Figure 6. Memarong roof profile (left) and the roof details (right)

Overhang plays a significant role in passive cooling by providing shade that reduces direct solar radiation, helping to keep
interiors cooler without relying on air conditioning (Valladares, 2014). This method lowers the cooling load, making buildings
more energy-efficient, especially in warm climates. Studies have demonstrated that shading devices like overhangs and the
material’s selection may decrease indoor temperatures and reduce the energy required for mechanical cooling, contributing to
overall energy savings in buildings designed with passive climate control strategies (Fatimah, 2019; Mohammed, 2022). The
design of the roof also plays a significant role in the cultural sustainability of the local tribe. The communal living space beneath
the large, sheltering roof fosters social cohesion and the transmission of cultural values across generations (Canrath et al, 2022).
Cultural sustainability is an often overlooked but vital component of overall sustainability.
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3.3 Wall

Memarong's enclosure material, same as the door and window, is made from thinly cut layers of klukup bark with a thickness
of about 1 cm, which are then stacked on top of each other (Figure 7). To make the bark stand upright, nine pieces of pelawan wood
(Tristaniopsis merguensis) with a diameter of 5 cm are applied at intervals of approximately 50 cm to serve as supporting frame as
well as load distributor, transferring the force from the beam that support the roof to the one that support the floor. According to
Heinz (2004) The application is done by making holes in the bark, which are then tied using pitcher plant roots, also known by
the locals as ketakong, as it is strong enough to withstand vertical and horizontal forces (Lathifah, 2021).

roof covering

binding knot
shelf plane

shelf frame

wall enclosure

Figure 7. Memarong wall’s side view (left) and the wall shelf inside (right)

The pelawan wood used for the enclosure is one of the locally sourced woods with various benefits, including as firewood
and building material (Akbarini, 2016). The use of local wood as one of the main building materials impacts the ease and proximity
of obtaining materials for building new homes or repairing damage. This wood can be found in the Bangka island, making it a
locally sourced material that can be renewed (Akbarini, 2016). These thin enclosures of horizontally stacked wood with gaps
between planes ease the flow of fresh air inside. The sloping shape of the walls on the right and left sides of the building is not
without reason. With the open space inside the building, one of the users’ needs is a place to store items (Xian et al, 2024; Novianto
et al, 2024). By shaping the walls to slope, the upper part of the wall that extends outward can function as a shelf (Figure 7), and
the construction of the shelf becomes more efficient by minimizing the need for additional floor space and reducing the use of
extra materials during the building process.

3.4 Floor

Due to Memarong's stilt house design, the floor of the building does not come into direct contact with the ground. The
surface material is cut ibul wood (Oncosperma tigillarium) that resembles split bamboo arranged on the floor structure and
reinforced with binding joints made from ketakong (Figure 8).

binding knot

floor plank

structural column

binding knot

floor-supporting beam

Figure 8. Ibul wood arrangement as the floor of the Memarong

Raising the floor elevation, creating a space beneath the building (Figure 9), using renewable material, and the arrangement
of the plank, indicates that passive cooling strategy is applied on the house design. This allows for efficient ventilation where the
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space beneath the house and the gaps between the wooden planks enable air to flow and adapt to high temperatures and humidity
during the day (Mari, 2023).

Figure 9. Space beneath building the raised floor surface

In addition, some advantages of the stilt-house design include minimizing environmental impact, as the only part of the
building that comes into direct contact with the ground is the posts or umpak. This allows the land to remain free from construction
and still capable of absorbing water (Mari, 2023). One of its benefits is that the community can use the land area around the
Memarong building to plant medicinal plants.

3.5 Interior Layout

The space in the Memarong housing area is divided into two: outer space and the inner space. The outer space is an area for
activities such as farming, hunting, and ceremonies, while the inner space is for resting and cooking.

Figure 10. View of Memarong Interior Facing Outdoor Space

The layout of the Memarong house is a response to the tropical climate, one of the goals being to maximize air circulation
and lighting, even though the light source comes only from the front (Figure 10). The interior of the Memarong follows an open
space plan concept, with no partition walls or tightly enclosed ceilings, allowing ventilation and incoming light to easily reach all
sides of the building (Nursaniah, 2019). In addition to comfort, the stilt-house design of the Memarong is also a response to the
need for safety from dangers such as wild animals. The kitchen is located in the inner space, a place for cooking and preserving
food (Figure 11). Smoke from the combustion is released through the gap between the roof and the wall on the building’s side.
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Figure 11. Memarong Open-Space Perspective Highlighting the Furnace (Left) And The Kitchen’s Furnace In The Corner (Right)

4. Discussion

Table 3. Architectural Aspect Analysis Overview Table

Analysis Overview Table

. S df
Aspect Material ource. "M | Renewable Form Assessment
Belinyu

A strong wood that is

easily found in the
rea, has various sizes,
and applicable to lots
of building parts

Pelawan wood Yes Yes

Structure

Used as a replacement

Stone Yes No if the soil is hard

Tight replaceable
tacked leaves protects

from rain and the
gable shape suits the

tropical climate.

Roof Rumbia leaves Yes Yes

", 'he thin layer makes it

Wall Klukup bark Yes Yes : asy to be attached to
he frame and also acts

Ty as a breathing wall
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Analysis Overview Table
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Based on information shown in table 3, comparison can be made between timber houses like Memarong and brick houses
with concrete structures which are now more commonly built in the regency. The construction of Memarong house in Air Abik
village relies entirely on local, renewable materials, with the exception of stones used in the foundation. The wooden materials
can naturally regenerate, making the environmental impact of the construction is lower than using brick or concrete as the non-
renewable energy usage and carbon emission for the manufacture and production phase of timber is lower than that of brick
(Tighnavard & Marsono, 2013). The construction process of the timber materials mainly uses frames and binding techniques,
making repairs to damaged parts easier, both in terms of sourcing materials and replacing sections. This also reduces the need for
large-area maintenance and resources thus also reducing the energy needed and carbon emission. Aside from the building
process, the house also requires less energy to condition its thermal environment. Microclimate inside Memarong is conditioned
by gaps on the floor planks, elevated floor, high roof, open-space, gap between the wall and the roof, and the thin bark wall
material. However, despite the idea that air flow can cool the indoor space off, wood material tends to retain humidity (Hermawan
& Svajlenka, 2022). Therefore, considering the current outdoor air temperature and humidity, modification on the house is needed,
especially in the implementation of an active cooling system, to provide better thermal comfort. Nonetheless, according to the
tribe elder, the original traditional structure, materials, and techniques used still needs to be strictly implemented for a house to
be called a Memarong. Memarong’s architecture emphasizes on the integration of built form with user lifestyles to foster
sustainability. Memarong's passive design strategies and traditional construction can be used as a reference for the development
of sustainable housing in Bangka island. However, considering the current climate condition of the island amidst global warming
and technological development, especially in the Belinyu regency, the principles of using local renewable materials and traditional
structural systems require further adaptation. Still, the key principles are still applicable to modern tropical architecture including
passive cooling features and open-space layouts.

5. Conclusion

The architecture of the Memarong house in Air Abik Village is constructed using locally sourced materials, which are also
renewable. These local materials are comprehensively applied throughout all aspects of the building, from the roof to the
foundation and from the form to function, demonstrating a complete reliance on local resources. From a practical sustainability
perspective, the use of such materials not only minimizes carbon emissions during construction and subsequent maintenance, but
also fosters local creativity in utilizing available resources to shape architectural identity. In addition to the use of local materials,
the architectural features of the Memarong house are designed to enhance occupant comfort, which is inherently part of
sustainable practice. This sustainability is evident in the way the building responds to the local climate, as seen in the design of
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natural ventilation, elevated flooring that creates underfloor space, strategies for food and goods storage, effective daylighting,
and protection from heat and rain. The open plan helps to reduce humidity, caused by the tightly enclosed roofing, through
airflow conditioning that passes through small gaps in the walls and flooring. The lack of interior wall in the building layout also
allows air circulation to reach every corner of the house. The slanted wall design not only contributes to the building’s distinctive
character, but also serves a functional purpose by creating additional storage space and separating walking areas from storage
zones. This approach reflects a compelling strategy, where spatial function is enhanced without excessive material usage, thereby
contributing further to sustainability. However, the adaptation of Memarong house features into contemporary construction
requires careful consideration. Differences in material availability and geographic conditions necessitate technical adjustments.
While the core concepts behind the building's form may be adopted in contemporary design, the exact replication of materials or
forms may not be feasible or appropriate. For instance, if such concepts are applied to multi-story buildings, structural
reinforcement becomes essential, potentially affecting the building’s overall sustainability and long-term maintenance. Research
regarding the structural strength and resilience of Memarong needs to be further studied to understand how this indigenous
knowledge can help the development of modern structure in the local region.
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