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ABSTRACT

Research

Disasters contribute to the 
complexity of urban problems 
such as water and sanitation, 
waste management and 
infrastructure damage. For some 
countries illegal settlements, 
slum areas, urbanisation, internal 
migration and employment 
dislocation exacerbate these 
problems. A common urban 
disaster that occurs in many 
Asian and Pacific countries 
is flooding, especially during 
the rainy season. Floods in 
Jakarta affect vulnerable 
communities situated on the 
riverbank of the Ciliwung River. 
Temporary shelters have 
been used in response, but 
they have not answered the 
needs of these communities. 
While many studies argue 
that socio-economic factors 
are significant contributors to 
community resilience, this study 
found that cultural and historical 
connections, ‘connecting to 
place’, was a significant factor 
that helps people survive and 
adapt. As such, relocating 
communities to safer locations is 
not always the answer and may 
contribute to other problems. 
This study supports designs 
for temporary shelters and 
facilities following flood disasters 
through community-led design 
processes that meet the 
needs of communities without 
disconnection from place, 
temporarily or permanently. 

Understanding 
community-led 
resilience: the Jakarta 
floods experience

Dr Yenny Rahmayati1, Dr Matthew Parnell1, Vivien Himmayani2

1.	 Swinburne University of Technology, Melbourne, Australia.
2.	 Binus University, Kemangisan-Jakarta Barat, Indonesia.

Submitted: 30 March 2017. Accepted: 30 July 2017.

Introduction
Global urban transformation caused by population shifts to urban centres has 
increased exposure to disasters (Killing & Boano 2016). Climate change-driven 
natural events have severe urban impacts (Watson 2016). Annual flooding is 
a common urban disaster that occurs in many Asian and Pacific countries, 
especially during the monsoon season. Flood events are more frequent 
compared to landslides, wind effects, droughts or forest fires (Marfai, 
Sekaranom & Ward 2015). In addition, cities are growing ahead of housing and 
infrastructure planning and development, which affects the capacity to cope 
of existing urban systems (Watson 2016).

Jakarta is the capital of Indonesia and a megapolitan city with a population of 
10 million. It has been dealing with regular flood events for hundreds of years 
(Hellman 2015). This flooding affects vulnerable communities situated on the 
riverbank of the Ciliwung River, the main river that runs through the inner city 
of Jakarta (Hellman 2015). Communities in slum and squatter settlements 
dominate this area (Marfai, Sekaranom & Ward 2015). Annual flooding is 
generally classified as a small-to-medium-scale disaster. Such classifications 
are important for shaping the nature of disaster response (de Boer 1990, Gad 
El-Hak 2008, Glade & Alexander 2016).

Jakarta is divided into six regions: Central Jakarta, West Jakarta, East 
Jakarta, South Jakarta, North Jakarta and Thousand Islands. These areas 
are flat, coastal lowlands with an elevation of less than 10 metres above sea 
level (Marfai, Sekaranom & Ward 2015) resulting in regular floods that date 
back to the 1600s (Fiyanto 2014). The Ciliwung River is part of a dense river 
network susceptible to monsoonal rains and exacerbated by high tides during 
full moon events (Marfai, Sekaranom & Ward 2015). The worst flood in recent 
history was in 2007 when 454.8 square kilometres were inundated and 
caused 5.2 trillion rupiahs in damage (Fiyanto 2014). Eighty people were killed 
during the flood and around 320,000 people were evacuated (Fiyanto 2014). 
The urban village of Kampung Melayu in East Jakarta and its neighbourhood 
precincts has consistently been the area most devastated due to its exposed 
location.

The impact of flooding is worse for poor or urban communities. Overcrowding, 
marginal and unstable land, inappropriate or substandard materials and poor 
building construction are among the factors that increase the vulnerability 
of riverbank communities during monsoonal floods (Cronin & Guthrie 2013). 
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Some solutions for sheltering people have been 
proposed in response to flood events but they do not 
adequately address the needs of the Kampung Melayu 
community (Marfai, Sekaranom & Ward 2015). This paper 
outlines results of a study examining the resilience of 
the Kampung Melayu community during annual flood 
disasters.

Kampung Melayu, Jakarta
The community of Kampung Melayu in Jakarta Timur 
was selected for the study due to its location in the 
centre of Jakarta, and its urban context, as well as 
being one of the more significantly affected riverbank 
communities on the Ciliwung River. Flooding has become 
more frequent and more severe over the past decades 
(Fiyanto 2014).

Kampung Melayu, is located in Jatinegara sub-district, 
East Jakarta (Figure 1). The focus area of this case study 
are the neighbourhoods of Kebon Pala and Tanah Rendah 
both are located within the Kampung Melayu precinct, 
less than 15 metres from the river (Figure 2).

Kampung Melayu was established in the 17th century 
by Malay communities from the Malay Peninsula (Chilmy 
& Widyawati 2013). During the Dutch colonial period 
in Indonesia between the 16th and 19th centuries, 
Kampung Melayu was a busy trading area (Chilmy & 
Widyawati 2013, Marfai, Sekaranom & Ward 2015). The 
Ciliwung River has traditionally been the busiest trading 
route, facilitating movement of goods and people. The 
location remains a principle hub for transportation in East 
Jakarta (Chilmy & Widyawati 2013). The main livelihood 
of the Kampung Melayu people is from trading, such 
as street vending or small business owners (Chilmy & 
Widyawati 2013). The current population is no longer 
predominantly of Malay descent. Most are migrants 
from other parts of Java Island including West, East and 
Central Java. These ‘internal migrants’ have settled in 
the area for at least three generations.

Response to the Jakarta flood, 
2013
The most recent worst floods in Jakarta in 2007 
affected 60 per cent of Jakarta; being 89 villages 
including Kampung Melayu. The highest flood level 
occurred in Kampung Melayu, reaching 3.5 metres 
(Fiyanto 2014). During this event, the community in 
Kampung Melayu evacuated to a local mosque as a 
temporary shelter, particularly for children and the 
elderly. Assistance from the local government, political 
parties and the Red Cross came on the second day of 
the flood. However, response was not very successful, 
mainly due to a lack of coordination among responding 
organisations (Marfai, Sekaranom & Ward 2015).

Learning from the 2007 flood, in 2013, the Government 
of Jakarta City developed and implemented a Flood 
Contingency Plan through Jakarta Regulation No. 1, 
2012, with support from the United Nations Office for 
the Coordination of Humanitarian Affairs (UNOCHA) 
(Rakhmat 2013). The government established flood 
evacuation zones in 13 localities, incorporating 307 
temporary shelters (Rahmat 2013). Kampung Melayu was 
one of the evacuation zones where the temporary 
shelters were made available. Public buildings, religious 
buildings, schools and open spaces were used to erect 
temporary shelters. Statistics from the Jakarta Regional 
Disaster Management Agency summarising the impact 
of the 2014 flood are shown in Table 1. Table 1 shows that 
Kampung Melayu ranked second for the number of 
people affected, second for the number of ‘internally 
displaced people’ (IDP) living in temporary shelters and 
second for the total number of IDP and temporary 
shelters.

Figure 1: Map of Kampung Melayu, Jatinegara 
sub-district, East Jakarta.
Source: Adapted from Google Maps

Figure 2: Map of case study location: Kebon Pala 
and Tanah Rendah, Kampung Melayu.
Source: Adapted from Google Maps

Table 1: Impact of Jakarta flood of 2014.

Area Number of People Affected Flood 
height 

(cm)
Number 
of days

Number of

Sub-district Urban Vilage RW* RT** RK*** People IDPs Shelters

Jatinegara Bidara Cina 13 99 4,736 16,563 20-300 18 5,995 21

K Melayu 8 91 4,918 15,185 30-350 20 7,713 18

Pasar Minggu Pejaten Timur 7 23 1,108 3,577 70-120 15 4,306 8

Tebet Bukit Duri 4 36 1,358 7,139 10-200 18 7,139 14

Kebon baru 6 41 2,277 10,546 10-300 16 10,546 7

Kalideres Tegal alur 16 85 3,679 10,530 5-80 10 6,520 12

*RW	 Rukun Warga (Higher neighbourhood association consisting of several neighbourhoods.) associations
**RT	 Rukun Tetangga (Neighbourhood sssociation)
***RK	 Rukun Keluarga (Family)
Source: Adapted from Recapitulation of Flood Events in January 2014.
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Connection to place and disaster 
resilience
The monsoonal flooding events suggest that the 
community of Kampung Melayu has a resilience 
capability, developed in response to the experience of 
regular flooding events. According to Watson (2016, 
p. 24), resilience ‘demonstrates that local areas can have 
the ability to withstand extreme natural events without 
suffering devastating losses, damage, diminished 
productivity or quality of life’. Further, socio-economic 
factors have been identified as the main contributor to 
the resilience of communities in disaster-prone areas 
(Hellman 2015). Hellman (2015) also argues that socio-
economic factors are the main reason for community 
members to stay and deal with flooding rather than 
move permanently to safer locations that might threaten 
their capacity to maintain livelihoods. According to de 
Boer (2016), the resilience concept covers principles 
of preventing, preparing and responding to disaster 
and becomes the key issue of concern in humanitarian 
development. Similar concepts are raised by Sanderson 
(2016) who stated that pre- and post-disaster actions 
are part of a resilience-based approach. This concept 
is commonly applied by aid agencies to assist their 
response to developmental challenges or disasters (IFRC 
2014).

While socio-economic factors support the resilience of 
communities in disaster events, this study argues that 
cultural and historical connections enable ‘connecting 
to place’ as a significant factor that helps people survive 
disasters and adapt to the impact. Therefore, relocating 
affected communities to safer locations is not always 
the answer and may contribute to other problems. For 
example, the community of Kampung Pulo accepted 
the resettlement program under the Normalisation of 
Rivers Project proposed by the Jakarta Government in 
cooperation with the World Bank (Hellman 2015). Under 
this program, the community relocated to high-rise, 

government-owned flats. As a result of the move, many 
residents lost their income and have been struggling with 
finances and to pay rent. The resettlement program has 
created insecurity in affected communities (Hellman 
2015), not only socio-economically, but also in terms of 
culture and history. The historical and cultural values 
of communities in flood-prone areas have developed 
through, and are bound in with, everyday life. Ignoring 
these values in disaster response and mitigation is 
problematic and has negative impacts on the community 
(Rahmayati 2016, Sanderson 2016). However, resilience, 
as a community capacity does not diminish community 
needs for sustainable solutions in responding to and 
dealing with floods (Marfai, Sekaranom & Ward 2015). 
Enabling communities to design, procure and maintain 
temporary shelters and facilities that accommodate 
their needs without disconnecting them from their place, 
either permanently or temporarily, becomes critical in 
addressing the flood challenge.

Method
The research method applied in this research is the 
case study approach. It consists of desktop research, 
field observation and ethnography through site visits 
and participatory research including interviews with 
community informants. It was supported by in-depth 
interviews with external stakeholders including urban 
experts, architects and planners, non-government and 
government representatives. The external stakeholders 
were chosen for their broad perspectives of the flood 
events and associated issues in Jakarta and to provide a 
comparison with the stated community experience.

In 2016, four site visits to Kebon Pala and Tanah Rendah 
were conducted to generate data through community 
consultations. Several other short follow-up visits 
were made to validate and verify the data with the 
communities and external stakeholders. The site visits 
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Number 
of days

Number of
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were conducted in September and October 2016 and 
February and March 2017. The February visit was carried 
out during a flood event in order to observe the impact 
on the neighbourhoods and the people, and the combined 
local and government response to the disaster. It was 
followed by another site visit 12 days after the flood 
when community life had reverted to normal.

The site visits consisted of physical direct observation 
and informal conversations. Activities were conducted 
by a group of researchers with architecture, urban 
planning and building science backgrounds. The physical 
observations focused on the houses including the 
typology (construction, size, quality and appearance); 
accessibility (access to the main road and to the river); 
public buildings, public spaces and markets; streets 
and pathways and infrastructure and facilities. The 
observations were recorded using photographs, 
sketches and note-taking.

Participatory research with community members 
was carried out with people living closest to the river. 
About 45 people were involved in interviews; 60 per 
cent male, 40 per cent female, 70 per cent were adults 
and 30 per cent were elderly and children. Interview 
topics included individual background and personal 
experience. Between site visits, in-depth interviews with 

experts and external stakeholders were carried out to 
gain a broad perspective of flood problems and related 
issues in Jakarta. The data gathered from observation, 
participatory research through interviews and interviews 
with experts were recorded and analysed using a 
qualitative approach.

Results
Research activity analysis revealed significant 
information about the lived behaviours of people in 
Kampung Melayu during flood events. Responses to flood 
events were strongly influenced by the village layout, 
network of streets, street widths and building form and 
typology. Most of the houses in the two neighbourhoods 
of Kampung Melayu are two-storey (Figure 3) and 
densely populated houses with narrow lanes (Figure 4). 
The location has easy points of access and is located 
very close to the main arterial road in East Jakarta. 
However, there is a range of lane widths across the 
settlement, resulting in different neighbourhoods having 
varying degrees of access. Some laneways widen to 
create spaces used for community interaction and small 
markets. Public buildings and spaces identified in the 

Figure 3: Two-storey houses with different quality of construction and materials.
Image: Yenny Rahmayati

Figure 4: Narrow lanes between houses.
Image: Yenny Rahmayati
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precinct included a food market, a school, some 
mushollas (small mosques) and a volleyball field.

In some areas, there are no open sites in a safe place on 
higher ground suitable for erecting temporary emergency 
shelters provided by government and agencies. The 
area has limited sanitation facilities. Not all the houses 
have toilets, some rely on an inadequate public toilet. In 
some places, a public toilet serves one residential cluster 
(about 50-80 people). A clean water supply relies on 
ground water with reticulation by electric pump. When 
this fails, and there are no clean drinking water facilities 
available, residents have to boil water before drinking or 
buy bottled drinking water.

The only public open site available in the flood-prone 
lower area is a volleyball field. There is no other 
appropriate open site available in safer zones on higher 
ground for temporary shelter. A yard of the primary 
school is available but has limited space to adequately 
accommodate the whole community.

This flood-affected area is included in the government’s 
urban redevelopment program that requires residents to 
move out from the location permanently. The community 
rejected the relocation plan for livelihood reasons 
(as they might lose their job or income from small 
businesses) and because of their multi-generational 
connection to Kampung Melayu. Residents feel 
connected to the place, and their historical-cultural bond 
has been strengthened by their shared experience during 
flooding. One community member (female 65) said:

We don’t want to be removed from here, this is 
our place, we’ve been living here for generations, 
even I was born here, my children born here, my 
grandchildren born here, we like living here, the place, 
the people, we feel like one family here.

Relocating to high-rise flats is qualitatively different 
from their current living arrangements and breaks 
neighbourhood structures. Broader community networks 
are affected as different neighbourhoods may be 
relocated separately. This has been experienced by the 
residents of nearby Kampung Pulo neighbourhood when 
they were resettled.

Kampung Melayu residents not only refuse to be 
relocated under government relocation programs, they 
are also reluctant to be evacuated during flood events. 
Another community member (female 30) said:

If possible, we prefer not to be evacuated, only if the 
situation really becoming worse and life threatening, 
because we want to keep watching our belongings. 
Living in a temporary shelter is stressful, not 
comfortable at all, limited space, not enough facilities, 
we and our kids have to sleep on the floor. We don’t 
like it. No one like it.

Many residents have lived in Kampung Melayu their 
entire lives and the community has built an adaptive 
capacity to respond to floods. For example, if flooding is 
less than a half metre, people move to the second floor 
of their houses and access other buildings via the streets 
(Figure 5). However, it the flood increases to three metres 
access and egress becomes difficult and they evacuate 
to safer areas in nearby neighbourhoods. They move 
their valuable belongings (mostly TVs, fridges, gas stoves, 
fans), food and groceries to the second floor and lock the 
house. They relocate livestock (mostly chickens) and 
vehicles (bikes and motor scooters) to safer areas along 
the road or in the vicinity of temporary shelters. The men 
travel between temporary shelters and their houses to 
ensure their property and stored belongings and 
valuables are safe.

Figure 3: Two-storey houses with different quality of construction and materials.
Image: Yenny Rahmayati

Figure 4: Narrow lanes between houses.
Image: Yenny Rahmayati

Figure 5: Kampung Melayu during a minor flood event in February 2017.
Image: Vivien Himmayani

Figure 5: Kampung Melayu during a minor flood event in February 2017.
Image: Vivien Himmayani
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Figure 6: Inside a musholla as a temporary shelter.
Image: Vivien Himmayani and Yenny Rahmayati

During this recent flood event, one of the mushollas was 
used as a temporary shelter (Figure 6). However, due to 
space limitations, only women and children were 
sheltered there.

A private primary school established in the location and 
managed by a religious organisation was used as 
temporary shelter space during the flood (Figure 7). 
However, due to the space limitation, it could only 
accommodate the members of the organisation. 
According to community members, additional facilities 
needed during flood events are sanitation and toilet 
facilities, clean water, electricity and water-based 
transportation.

Flood events can last for a few days up to two weeks. 
People expressed their preparedness to adapt to the 
situation for this period of time. During post-disaster 
periods, community members participate in community-
led recovery and clean-up activities. This usually focuses 
on public services and infrastructure rehabilitation, 
then moves to adversely affected houses. Once each 
neighbourhood is cleared of silt and debris, they return to 
normal life. Community leaders contribute significantly 
to leading the recovery. This behaviour, through repeated 
flood events, has created deep community connection 
and strengthened the capacity to respond to each event.

Discussion
The Kampung Melayu community face many problems, 
including:

•	 lack of facilities, especially access to sanitation and 
clean water

•	 lack of privacy
•	 space limitations
•	 effects of humidity
•	 water damage to buildings
•	 mould build-up and related health effects
•	 maintaining continuity of livelihood
•	 security problems caused by disruption and loss of 

control of private space.
These problems are unproblematic, not only for those 
who choose to stay in their houses, but for those who 
are evacuated. Resilience does not mean that the 
community and its residents thrive under the conditions 
of annual flooding. The community needs solutions 
and interventions to help them remain as a community 
during flood events, with improved comfort, amenity, 
health and safety. The longer-term solution is to design 
and prototype shelter, health facilities and responses 

Figure 6: Inside a musholla as a temporary shelter.
Image: Vivien Himmayani and Yenny Rahmayati

Figure 7: The local school as a temporary shelter.
Image: Vivien Himmayani
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to livelihood continuity and to improve the community’s 
quality of life.

Community consultations to date have identified 
several key community preferences in the design 
of interventions. The preference is to have better 
temporary shelter with appropriate support facilities, 
to help them remain in their houses and neighbourhoods. 
This was supported by one community member (a male 
50):

We don’t’ want to be relocated, it cost us rental fee, 
and we may lose our income. We like living here with 
neighbours, of course we don’t like flood but it would 
be better if we also have better temporary shelter 
during the flood, if possible not so far from our homes.

Based on observed patterns of lived behaviour in this 
study, the main challenge in designing better temporary 
shelters is how to find approaches that accommodate 
the needs of the community without disconnecting them 
from their place, temporarily or permanently. A solution 
may be to develop and implement a community-led 
design process with high-level local participation. 

A co-design or participatory design process delivering 
better results, tested in context and with higher levels 
of community acceptance through local ownership and 
commitment will sustain the intervention (Wates 1999).

Other important issues raised in this study:

•	 Flexibility: shelters and facilities should conform 
to the conditions, supported with appropriate 
infrastructure, although not necessarily permanently.

•	 Security: shelters should be secure, private and be 
erected in the right locations with easy access for 
loading and distribution.

•	 Portable shelters and facilities: these should be 
stored in places to allow quick deployment. Multiple 
storage sites may be needed and these must be 
secure, protective of equipment and materials 
accessible during different flood levels.

Questions regarding the nature of shelter and facilities, 
especially given the lack of open space, remains. 
Some forms of shelter can be erected inside larger 
buildings such as schools and mushollas. Indoor shelter 
is better matched to small to medium-scale events. 

Figure 7: The local school as a temporary shelter.
Image: Vivien Himmayani
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According to experts consulted, communal shelters 
are better for large-scale or long-term disasters as the 
provision and management of services, logistics and 
security is easier.

There is a long history of evidence from the Appropriate/
Intermediate Technology movement dating from the 
1960s of the benefits to small communities of local 
involvement, not just in the design of technology, but 
in the making and maintenance of technology (Fathy 
1979, Hamdi 1991, Schumacher 1999, Willoughby 1990, 
Papanek 1991). Such benefits include empowering 
people by giving them control of the technology, 
strengthening local technical and organisational 
capacity (especially through erection, dismantling and 
management processes) and developing local livelihoods. 
Design briefs should include sustainable materials and 
methods and processes at an affordable cost and with 
appropriate durability to promote low maintenance. 
Alternative materials and systems may be needed if local 
resources are limited. Deployment methods for any new 
shelter systems must also be part of the design process, 
including storage, distribution and construction during 
flood events. The facilities most needed to support the 
design and deployment of temporary shelter systems 
are likely to require a degree of permanence: public 
kitchens, sanitation facilities, electricity generation and 
clean water.

Due to space limitations in the case study location, any 
outdoor communal temporary shelter is problematic and 
a low priority for targeting of resources. Therefore, the 
designs should be focus on the improvement of the 
current locations and buildings used as temporary 
shelters, such as the local musholla and school. The 
improvements should be on the additional facilities 

needed and the alternative solutions possible to make 
people comfortable and less stressed during evacuation 
periods. There is also an urgency to identify vulnerable 
groups in the design process including women, children 
and the elderly and to design specific services and 
shelter types to meet their needs. Alternative designs 
include portable shelters for single family use, using 
balconies and other external spaces. Based on the inputs 
from the community and external experts, some options 
for facilities are proposed in Figure 8, as complementary 
to temporary shelters.

The next stage of the project will commence in late 
2017, with a series of community-led design workshops 
on site with community representatives as well as 
staff, researchers and students from Binus University, 
Indonesia and Swinburne University of Technology, 
Australia. Other stakeholders such as non-government 
and government representatives will be invited.

Conclusion
In this study, the identified, lived behaviours of the 
residents of Kampung Melayu community and its 
neighbourhood precincts in responding to annual flood 
events demonstrates a high degree of community 
resilience. Such behaviours shows that cultural and 
historical connection to place is a significant driver of 
their desire to remain in their flood-affected riverbank 
location on the Ciliwung River. This paper outlined a 
community-led design approach to create innovative 
and appropriate temporary shelter and technical 
interventions to support community preferences to 
permanently remain in place. The approach combines 

Figure 8: Facilities and products complementary to temporary shelters for flood disaster.

Figure 8: Facilities and products complementary to temporary shelters for flood disaster.
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community participation as well as advice and input 
from experts to enable flood-affected communities to 
produce satisfactory designs in accordance with their 
immediate and future needs. Further, it is possible that 
the outcomes of this design approach are applicable to 
any urban flood events in modern urban villages, not only 
in developing countries but also in developed cities in the 
Asia-Pacific region.
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