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Abstract

Floating houses or Rumah Lanting are one of the settlement cultures found in most river streams in Ka-
limantan and are observed to be different from several other houses in the area. They are mitigation-
proof houses designed to respond to the risk of disasters usually experienced in the traditional set-
tlements of West Kalimantan. Their structures have the ability to adapt to environmental conditions 
including natural disasters such as the river tides routinely experienced as a flood during the rainy sea-
son and as ebb in the dry season.

This study aimed to identify the human-adaptation process existing in these floating houses through 
direct observation for two years during the dry and rainy seasons as well as in-depth interviews con-
ducted with occupants of these buildings. The adaptation processes identified include the active and 
passive adaptation of the dwellers. The active aspect was observed from the behavior of occupants in 
accommodating the occurrence of disaster in the surrounding environment while the passive was iden-
tified as the physical changes implemented in the building to mitigate the disaster. The focus of this re-
search was on some dwellings on the river banks settlement in the Melawi River near Sintang Regency 
of West Kalimantan Province and a qualitative approach with a case study was implemented. The sam-
ples were determined through a non-probability approach in the form of a purposive sampling method 
based on certain selected criteria which included the previous experience of ebb and flow of river water 
in the Rumah Lanting.

The results showed the existence of active and passive adaptations for the dwellers of the float-
ing houses in West Kalimantan. The active aspect observed involves the behavior of the occupants in 
adapting to natural disasters with the focus on the changes in the activity patterns, territory, and pri-
vacy. Meanwhile, the passive aspect showed some modifications in the architectural elements of the 
building such as the position, orientation, access, and function.
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Introduction

Indonesia is a country with cultural diversity spread-
ing throughout the Archipelago as observed with 
each region having different culture according to its 
characteristics. One of the manifestations of this is 
the settlement practice which involves living on the 
ground and water towards adapting to environmen-
tal conditions. This is necessary because nature is al-
ways changing and people need to adapt to climate 
change. Moreover, the settlements in some areas are 
developed due to the influence of natural reserves, ge-
ography, and the supporting capacity of environmen-
tal ecology (Clark, 2009). This is associated with the 
concept of settlement formation which is defined as a 
process involving ecological elements such as climate, 
water sources, sunlight, and soil (Marpaung & Send-
ers, 2020). The culture of the locals in a settlement is 
also usually influenced by the economic, social, and 
cultural factors of the inhabitants. Furthermore, the 
spatial characteristics of settlements have been de-
scribed in a previous study as the relation of the envi-
ronment with the community’s socio-economic con-
ditions (Reinmann et al., 2016).

The settlement culture of Kalimantan is closely re-
lated to the natural environment and socio-economic 
conditions of the local community. The geographical 
condition with extensive forests and large rivers also 
influences the settlement cultures of the people with 
some living in the forest while others chose to live on 
the large rivers. Historically, the people living on the 
river are migrants aiming to conduct some econom-
ic activities such as trading, storage of goods, etc at 
the past arrival-time. These riverside settlements are, 
however, one of the factors initiating regional devel-
opment in several regions of the city.

The development of these riverbanks as settlements 
is a consequence of the interaction between migrants 
and indigenous people as well as the high intensity 
of their activities. This gradual interaction led to the 
participation of these migrants in the improvement of 
the economic conditions of local communities which 
are geographically located in the interior areas with-
out accessibility and infrastructure. These problems 
change the orientation of the settlements towards the 
river (Mentayani, 2016).

A floating house structure is one of the settlement 
cultures in Kalimantan and it involves the residence 
of local people by the side of a river. These houses are 
usually constructed with local materials and are still 
available in several major rivers in West Kalimantan. 
They exist as dwellings in the Melawi River which is 
one of the major rivers in the area. It is important to 
note that riverside settlement is a culture with a sys-

tem of values, rules, and norms. Moreover, the local 
wisdom and culture of the people living in the estab-
lished settlements of a particular area are usually the 
character of the surviving cultural identity on the riv-
erside (Wicaksono, 2018). Individual efforts to pre-
serve local wisdom also usually affect the sustainabili-
ty of a community’s cultural identity (Pesurnay, 2018).

The scholars in some publications identified the 
two main reasons people live in a floating house to 
include history and life necessities. Historically, the 
floating house is a general dwelling structure for peo-
ple from outside villages to temporarily stay till the 
completion of their interaction and economic activi-
ties with the indigenous community. In terms of life 
necessities, the occupants are people without proper-
ty rights on the mainland that build structures on the 
river as a place to live (Mustansyir, 2013). 

The main problem for the floating house occupants 
is the limitation of space for activities. This affects 
their movements and also requires effective utiliza-
tion of particular existent rooms. The traditional de-
sign of the structure also has particular spaces for dif-
ferent activities and the absence of insufficient space to 
accommodate these activities has the ability to cause 
conflicts among the dwellers. There is, therefore, the 
need for adaptations and changes in the living pattern 
of the house with respect to the environmental condi-
tions. This is important because an efficient arrange-
ment and multi-purpose functionalization of limited 
space can affect productivity and minimize conflicts 
(Guo, 2002). This adjustment is usually continuous 
and has become the habit of the occupants such that 
they eventually become comfortable while conduct-
ing their activities in the building. Moreover, space is 
continuously provided in line with the daily activities 
of the owner in order to mitigate the limitations of the 
floating house (Estaji, 2017).

The process of adaptation by the occupants occurs 
internally with the focus on the space and activities 
and externally which involves a creative interaction 
between the occupants and the environment (Prie-
mus, 1986). The external adaptation process is a meas-
ure of the occupants’ ability to adapt to the building’s 
conditions and the environment. In several areas of 
Kalimantan, the floating house is an example of a 
structure designed to respond to changes in the envi-
ronmental conditions due to disaster such as a flood 
during the rainy season and aridity in the dry season. 
These conditions also occur in the Melawi River with 
the water level usually rising and reducing significant-
ly due to climate change. The river water level normal-
ly rises during the rainy season, thereby, causing the 
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flood to reach settlements on the land with a height of 
1-2 meters while the riverbed is usually visible by leav-
ing 2-5 meters of water surface to river stream width 
during the dry season. This, therefore, requires some 
level of adaptation from the occupants of the floating 
house. This has been the norm for a very long time 
and has become a habit for the occupants to achieve 
a comfortable living while performing their daily ac-
tivities. 

This study, therefore, aimed to identify the occu-
pants’ adaptation process and activities within a float-
ing house. This involved the observation of the activi-
ties of the occupants inside the floating houses during 
the river’s particular disaster in the form of flood and 
ebb for 2 years using Melawi River in the Sintang Re-
gency of West Kalimantan as the case study.

The purpose of this study was to recognize the ad-
justment process autonomously implemented by the 
occupants towards river tides disasters and the physi-
cal changes usually made in the floating houses. This 
is necessary because, according to Riyandari (2018), 
the direction of the disaster management process in 

the riverbank settlements has always been focused on 
prevention through the involvement of the local gov-
ernments. It is, therefore, possible for stakeholders 
to prevent flooding in riverbank settlements by issu-
ing appropriate policies on disaster prevention efforts 
such as the construction of early warning systems or 
the development of a natural disaster mitigation lay-
out for dwellings in these settlements.

Melawi River Characteristics
Melawi River is a tributary of the Kapuas River in 
West Kalimantan. It stretches from Sintang Regen-
cy to Ambalau Sub-District which is located at its up-
stream. The length of this river is approximately 600 
km with a depth of approximately 12-16 meters to 
the riverbed. It currently functions as the economic 
and transportation lifeblood of the interior commu-
nities in West Kalimantan, especially the upstream 
areas. The Melawi River has experienced regular ex-
treme tides such that it becomes shallow in the dry 
season, thereby, making it difficult for water transpor-
tation routes. Meanwhile, it overflows in the rainy sea-

Figure 1. Normal condition of Melawi River

Figure 2. Flood condition of Melawi River
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son and this causes flooding with a height of up to 2 
meters in the inland settlement.

Several floating houses on its riverbank are regu-
larly affected by these tides starting from the time the 

occupants began the settlement. It has, therefore, be-
come a traditional practice for them to respond to this 
environmental condition.

Literature Review

Floating House
The floating house is a unique phenomenon usually 
found in riverside areas. Its uniqueness lies not only in 
its shape but also in the daily life patterns of the occu-
pants. It is usually made of wood such as Meranti, Beng-
kirai, or Belian (Mustansyir, 2013) and a built-construc-
tion on the water. The design of this house is a flexible 
structure due to its ability to adjust its level to the chang-
es in the river’s tides (Afdholy, 2017). It is considered a 
cultural asset for the riverside community and has been 

reported to be advantageous by being an erosion barrier 
and river fluctuation controller (Daryanto, 2004). 

Rumah Lanting is generally a house made of wood 
and serves as local wisdom for riverside communi-
ties. It is responsive to the environment due to climate 
change, disasters, and other internal and external 
factors. The floating houses in West Kalimantan are 
spread along major rivers such as the Kapuas, Mela-
wi, and other rivers where they experience tides which 
makes them follow the water level.

Figure 3. Ebb condition of Melawi River

Figure 4. Map of distribution of Rumah Lanting on the Kapuas and Melawi Rivers in West Kalimantan
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Adaptation
Adaptation is an individual’s ability to adapt to a cer-
tain environment through a behavioral process estab-
lished on psychological factors in anticipation of fu-
ture issues (Gifford, 2012). It is also defined as people’s 
effort to adapt to the past and unpredictable disas-
ters. The concept is also described as the ability of in-
dividuals to adapt to their environment which usually 
has physiological, morphological, and cultural effects. 
The process, however, involves the application of tech-
nology and social institutions (Soemarwoto, 1991) in 
adapting to climate change phenomena causing nat-
ural disasters in the surrounding environment (Hil-
manto, 2010).

Adaptation is an indicator of an individual’s capac-
ity and ability to withstand hazards including those 
caused by changes in natural conditions. Humans 

with adequate competence and capability in disaster 
management survive while those with moderate lev-
els are vulnerable to be victims of disasters. Some of 
the external factors influencing the individual level of 
vulnerability to disasters emerge in the form of pres-
sure and shocks from outside while the internal ones 
involve using resources to cope with disasters (Cham-
bers, 2006). This means individuals adapt to environ-
mental conditions through the employment of all sur-
vival aspects in all their activities. There are, however, 
two types of the adaptation process and they include 
passive and active processes. The passive process in-
volves changing an individual’s particular activities 
according to environmental conditions while the ac-
tive aspect means changing the environment’s phys-
ical elements according to an individual’s desires 
(Gerungan, 1991).

Method

This research was conducted using the qualitative 
method and this involves understanding certain phe-
nomena in research subjects by considering their be-
havior, perceptions, motivation, actions, and other ac-
tivities as an integrated behavior. Moreover, some of 
the descriptions were made using words or language 
(Moleong, 2005) and the procedures for the implemen-
tation of this method are flexible according to needs 
and based on field situations and conditions (Danim & 
Darwis, 2003). A case study approach was employed in 
this study and this is an in-depth analysis of a system 
which is the same across different cases. This means all 
the cases are integrated and interconnected as part of 
the research process (Merriam & Tisdell, 2016).

The floating houses selected as the object of re-
search were those that have experienced ebb and river 

water flow. It is important to note that these buildings 
are designed to withstand disasters (Sihombing, 2019) 
or respond to natural disasters without changing or 
adding any physical element to the building. The con-
dition of the floating structures is different from oth-
ers built on the riverbank which requires adding some 
properties to bear the occurrence of disasters (Gul-
tom, 2018).

Several floating houses positioned alongside the 
Melawi River in Sintang Regency of West Kalimantan 
Province were used in this research with the samples 
selected using a non-probability approach through 
purposive sampling based on certain predetermined 
criteria. This technique was applied due to its abili-
ty to determine research samples with specific atten-
tion to obtaining more representative data (Sugiyono, 

Figure 5. Materials of Rumah Lanting
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2012). The selection criteria include the floating hous-
es which is a unit with physical elements adapted to 
the river’s environmental conditions due to climate 
change and those with certain elements changed as 
a response towards adapting to environmental condi-
tions such as flood and ebb.

This study aimed to identify the adaptations rou-
tinely experienced in the floating houses due to 
changes in environmental conditions such as a flood 

during the rainy season and ebb in the dry season. 
The variables used were active and passive adapta-
tions with the active aspect analyzed by focusing on 
the changes in the occupants’ behavior in response 
to the changes in the environmental conditions at 
the time of disaster while the passive involved de-
termining the changes in the physical aspect of the 
floating house due to changes in the environmental 
conditions.

Findings and Discussion

Occupant Characteristics
The occupants were discovered to have lived in a float-
ing house for at least 5 years, 12 years on average, and 
the longest was 20 years. Most of the occupants are 
second consecutive generation while the rest are new 
people that bought the structure from previous own-
ers. Moreover, the physical condition of the floating 
houses has not changed significantly since they first 
occupied it with the only modifications focused on re-
pairs due to damaged elements such as roofs, floors, 
and walls. It was discovered that the length of time 
they have lived in the structure affects their ability to 
adapt to the changes in the environmental conditions. 
The adaptation process currently experienced in the 
area was reported not to be new but a process of trans-

position and change which occurred through adapta-
tion and deliverance (Hutcheon, 2006).

The analysis of several floating houses in the re-
search location also showed the adaptation process to 
achieve comfort occurred in the early days of occupy-
ing the structure. This was observed from new occu-
pants which were considered to be comfortable with 
the house in less than a year of residence. This is ob-
served from their ability to adapt to the limited area 
in the floating house after enjoying wider space in the 
in-land houses which makes them conduct their ac-
tivities with ease. It is important to note that the level 
of comfortability was assessed based on the ease with 
which the occupants conduct their activities in the 
floating house area.

Figure 6. Location and research objects
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Floating House Characteristics
The characteristics of the floating houses were deter-
mined by analyzing the inner and outer spatial lay-
out patterns. These patterns were created based on the 
behavior of occupants in arranging the spaces in line 
with their activities and intimate relationships as well 
as in relation to the physical environment. This is in 
line with the description of behavior patterns as a unit 
of the relationship between behavior and the environ-
ment (Laurens, 2004). Moreover, the occupants’ expe-
rience and habits also influence the arrangement of 
spaces towards achieving comfort. It is also important 
to note that the ability of an individual to adapt to the 
environment differs according to their response (Ra-
poport, 1998).

The spatial layout in the floating house is arranged 
using a centralized approach and this pattern does not 
usually change due to the difficulties associated with 
maximizing the limited area. The living room is usu-

ally the center area for most activities due to its status 
as the only public area. It is used as a multifunction-
al space due to the need to perform several activities 
in the limited space. It is, however, important to note 
that the same activities conducted in normal houses 
on the mainland are also in the floating houses such 
as bathing, eating, sleeping, working, playing, and 
several others.

The outdoor layout is also closely related to the in-
ner space and the surrounding environment. Behav-
ioral settings are interactions between an activity and 
a specific place which occur consistently according to 
time and situation (Haryadi & Setiawan, 2010). Most 
of the floating houses are oriented towards both the 
land and the river and they also have a circulation 
route for entrance in both directions. There is also a 
terrace which serves as an intermediate area between 
the outer and inner spaces and surrounds the building 
to serve as an open space for the occupants.

Figure 7. Number of occupants and duration of stay in Rumah Lanting

Figure 8. Part of Rumah Lanting renovation time

Figure 9. (a) Floor plan case 1; (b) Organizational space case 1; (c) Living room case 1
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Adaptation Process
The occupants of the floating house usually experi-
ence a drastic change in environmental conditions 
when the water level rises or drops and this indi-
rectly forces the people to adapt. This means each of 
them can modify the building according to the cli-
matic conditions in order to achieve comfort and safe-
ty (Roaf et al., 2009). This involves understanding the 

nature of the natural phenomena usually experienced 
(Lang, 1987) in order to individually adapt to deal 
with the environmental pressures. The adaptation is 
required to survive and ensure comfortability and it is 
mostly achieved through several engineering actions, 
improvements, or changes in different aspects of life. 
This process, however, occurred both actively and pas-
sively.

Figure 10. (a) Floor plan case 2; (b) Organizational space case 2; (c) Living room case 2

Figure 11. (a) Floor plan case 3; (b) Organizational space case 3; (c) Living room case 3

Figure 12. (a) Floor plan case 4; (b) Organizational space case 4; (c) Living room case 4

Figure 13. (a) Floor plan case 5; (b) Organizational space case 5; (c) Living room case 5
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Active Adaptation Process
One of the adaptation processes in the floating 
house is active adaptation. This involves the partici-
pation of the occupants in making adaptive actions 
and also emphasizes the important role of individ-
uals in influencing the environment (Kartasapoet-
ra, 1987). This adaptation can be allopathic and re-
garded as an individual active strategy in dealing 
with environmental changes (Gerungan, 1991). It 
is important to note that the environmental condi-
tions in the study area change due to the rise and 
fall of water level in the Melawi river and the oc-
cupants are required to respond through a behavior 

change. Some of the activities inside the house such 
as bathing, playing, and interacting with neighbors 
are moved outside in order to adapt to the environ-
ment and this further affects territory, privacy, and 
activity restrictions. 

The territory of the floating house is usually 
changed during a disaster. It is land-oriented in nor-
mal conditions but the activities towards the land are 
reduced during flooding and this makes the territory 
narrower, thereby, leading into the building. During 
low tide, the territory becomes wider due to the fact 

that there is enough space to conduct activities both 
within and around the house.

The privacy of the floating house is also adjusted in 
the time of disaster such that the access to the build-
ings is controlled by occupants in normal conditions 
but this is limited due to the environmental conditions 
during floods. Meanwhile, the access can be easily vis-
ible to guests during periods of low tides, and this is 
known as the open limitation access type of privacy.

The activity patterns of the occupants in the Ru-
mah Lanting also change during the period of natural 
disasters. These activities are standard during normal 
conditions but the movement in space becomes more 

conservative and tends to be focused more on the in-
side during floods while the activity space is more ex-
pansive with the use of outdoor space during the time 
of low tides. These activities are similar to those usu-
ally conducted by residents living in mainland houses. 
Meanwhile, Rumah Lanting is a house which can be 
adjusted based on the activity patterns and the wish-
es of the occupants as well as the changes caused by 
natural disasters. This is observed from its elevation 
which is always designed to be above the surface of 
water and land.

Figure 14. Territory modification in floating house

Figure 15. Privacy modification in floating house
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Figure 16. Activity pattern modification in floating house
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Figure 17. Position modification in floating house

Figure 18. Orientation modification in floating house

Figure 19. Access modification in floating house
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Conclusions

The data and analysis obtained were used to draw the 
following conclusions:
1. The adaptation of the occupants was observed to be 

related to their period of stay in the floating house. 
Their focus is usually to ensure comfortability in-
side the house despite the changes in environmen-
tal conditions.

2. The floating house has a multi-functional space 
which accommodates different activities. The ad-
justments made to these activities do not prevent 
the adaptation process and the changes implement-
ed inside the house do not significantly affect the 
building’s physical appearance.

3. There are two main actors in the adaptations of a 
floating house and these include the occupants and 
the house. The occupants are significant to the ac-
tive adaptation process while the house is the main 
object of the passive adaptation process.

4. Active adaptations involve the responses of the oc-
cupants towards adapting to the changes in envi-
ronmental conditions with the focus on activity 
patterns, territory, and privacy.

5. Passive Adaptations are made by making adjust-
ments and changes to the floating house with the 
focus on the position, orientation, access, and func-
tion in order to achieve comfortability.
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