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ABSTRACT

The issues of land subsidence and flooding in the coastal area of Semarang 
has been a critical issue especially for the local communities in Kampung 
Kalibaru, Bandarharjo, Semarang. Besides damaging the road infrastructure 
and houses, it also affects the local economic condition of both the local 
residents which majority is under the low-income category and also the small 
industries in the area. The site visit in March 2017 discovered that flood has 
stopped for two years since the installation of flood control pumps but the 
land subsidence issue is still a big concern for the local community.

This design proposal aims to help the local community to grow towards 
resilience in coping and adapting the land subsidence and flood control by 
solving both tangible and intangible issues with the “Rhizomatic Resilience’ 
concept which in the context of Kampung Kalibaru, a rhizome could be 
defined as a network of networks of tangible and intangible systems which 
involves flood management network, infrastructure network, green network, 
social network, information network and economy network. 

This is to be achieved by the “BE- R-E-A-D-Y” strategy as a guildeline which 
represents Brief and Educate, Rehabilitation, Ecology, Accessibility, Durability 
and Yield. 

Rhizomatic resilience concept of Kampung Kalibaru will act as interconnected 
nodes that both solving infrastructure issues and also to unite the community 
and to spread resilience awareness and preparedness among them. Every 
rhizome node which is a neighbourhood complex will be responsible for the 
development of every other components in rehabilitating and rejuvenating 
Kampung Kalibaru. With the concept of Rhizomatic Resilience, Kampung 
Kalibaruis hoped to be a pilot project for the bigger scale of rhizomatic 
resilience networks which Kampung Kalibaru is the rhizome node for the 
rhizome network of Semarang. 
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INTRODUCTIONINTRODUCTION

         Indonesia is a country with the biggest number of islands which is about 17,000 islands spreading along 
the equator line. Five biggest islands of Indonesia are the islands of Java, Sumatra, Sulawesi, Kalimantan 
and Irian Jaya. Semarang is located at the central of Java Island which is the island with the highest 
density of population in Indonesia. As the coastal city of archipelago country, Semarang is facing a critical 
flood issue. There are two types of flooding that is happening in Semarang which is the tidal flood and flash 
flood and to make it worse, the northern part of Semarang is also facing the issue of land subsidence. This 
has resulted to infrastructure damages, economic loss and also affecting the daily activities of the people 
of Semarang. 

       In the context of Kampung Kalibaru which located at the northern most part of Semarang, the issue 
that have been a big concern for the local residents is the critical land subsidence which is at the rate of 
about 10cm of subsidence per year. At this rate, a one storey height house could completely sank into 
the ground in 30 years. From the findings of recent site visit, it has been found that the installation of flood 
control pumps at certain points of the river and the canal has stopped the tidal flood for two years in this 
area but it is still a need of a system that could prevent or at least control the flood in the future.

       The issues found in Kampung Kalibaru is not only tangible issues which is the flooding, land subsidence 
and infrastructure issues but also intangible issues that should also be taken into consideration in this 
design proposal which is for the awareness and preparedness community of Kampung Kalibaru towards 
resiliency. This has led to the concept of ‘rhizomatic resilience’ which is a design proposal guided by the 
rhizome philosophy. 

      Rhizomatic resilience is a network concept that guides the community of Kampung Kalibaru towards 
resiliency in both tangible and intangible aspects. Rhizome could be defined as a continuous growing 
underground network which has no start nor end points (or a bunch of multiple multiplicity without structure). 
It could rupture, but it will continue to grow and grow endlessly. This is the goal of this design proposal; in 
micro scale, to prepare Kampung Kalibaru grow as a neighborhood that acts like a rhizome which every 
single aspect is interconnected and grow continuously and in macro scale, to prepare Kampung Kalibaru 
as part of rhizome nodes that is part of the rhizome network of Semarang toward resiliency in both tangible 
and intangible aspects which involves flood management network, infrastructure network, green network, 
social network, information network and economy network.

        To achieve this, BE- R-E-A-D-Y approach is applied as a strategy guideline.

Brief and Educate: A participatory strategy of both outsiders and local community work together to spread 
awareness and the opportunity to voice out opinions and discussion of the strategy to achieve resiliency. 
Community centres and warning towers in every rhizome nodes plays important role in this approach to 
achieve a well-integrated community network, information network, economic network and so on.

Rehabilitation: A strategy of rehabilitate existing housing and infrastructure condition and also a strategy 
to help local economy grow from Kampung Kalibaru rhizome to the macro scale of networks of rhizome 
in Semarang.

Rhizomatic Resilience; Kampung Kalibaru as a Rhizome
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Ecology: A strategy of slowly injecting nature into Kampung Kalibaru both water and greenery networks to 
prepare the people to live and grow with nature in restoring existing ecology.

Accessibility: A strategy to integrate every zone in Kampung Kalibaru via rhizome nodes neighborhood 
complex which allow accessibility in many aspects; mobility, information, community, economy, flood 
control and education.

Durability: A strategy of improving housing and infrastructure system for a more durable and flexible system 
in preparing for a long-term solution step by step. This via injecting new housing technology to the existing 
carpenters and building industry in Kampung Kalibaru that is then to be spread out to the community 
via rhizome network. Durability strategy also aims to strenghen the community networking of Kampung 
Kalibaru.

Yield: A community that gives back to the community. A strategy of adding new programs; education, 
tourism and housing industry so that the local community could have the economic and education 
opportunity and then in return, their themselve could help Kampung Kalibaru rhizome to grow resilient.

The development phasing of this design proposal is divided into two phases. Phase 1 aims to solve the 
critical issues relating to the preparedness of resiliency towards the natural disaster; Introducing rhizome 
nodes neighbourhoods, flood control network, and improving the infrastructure and housing system. As 
phase 1 is achieved, phase 2 will take place. Phase 2 is more focusing on how to sustain the neighborhood 
of Kampung Kalibaru by injecting new programmes relating economic potential, education and cultural 
values.

This rhizomatic resilience concept does not only aims for the development of infrastructure but it is more 
about the preparedness of the local community that will be the main component for the growth of 
Kampung Kalibaru towards resiliency. A resilience neighborhood will grow when its community is prepared 
with knowledge and awareness. With the interconnection of every aspect of a development, Rhizomatic 
Resilience which is the main concept guided by BE- R-E-A-D-Y aspects, is hope to be the root towards 
the growth of a sustainable development that could be a pilot project for the bigger scale of rhizomatic 
resilience networks which Kampung Kalibaru is the rhizome node for the rhizome network of Semarang. 
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INTRODUCTION

SEMARANG

NORTH SEMARANG COASTAL SEDIMENTATION

19671894

DUTCH 
COLONIAL

INDEPENDENT REFORMATION
19991945

1984

5th biggest city of Indonesia

373.7 KM2

23,000 person/KM2
2 m above sea level

5-8 cm / year Land Subsidences

Due to Flood & Subsidences:
- Raised housing level
- Raised roads & streets 
With soil from Galian C in west Semarang

Semarang Metropolitan Area “SMA” that 
comprise of: 

KEDUNGSEPUR
Kendal - Demak - Ungaran - Salatiga - 
Semarang - Purwodadi

SEMARANG
the Capital City of Central Java.
Semarang has mountains and shores. 
The river of Semarang is always flooding:

“Semarang Kaline Banjir”
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BANDARHARJO
North Semarang

SEMARANG

Bandarharjo

North Semarang (lower) is coastal 
area formed by natural sedimentation 
of hundreds of years while upper 
Semarang is surrounded by hills. Lower 
Semarang is the centre of the historic 
and also government buildings. 

In 2014, the government built retention 
ponds and pump houses at the upper 
course of Semarang River for flood 
control, and the also at Kali Bahru 
River. 

data and image source: www.google.com | book SEMARANG TANGGUH (100 Resilient Cities)

REFORMATION
2017
PRESENT FUTURE

FLOOD AREA

2016

COASTAL FLOOD TREAT
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SITE EXISTING

data source: www.semarangkota.bps.go.id/index.php

TANJUNG MAS PORT

CONTAINER

JAVA SEA

FACTORY

HOUSING

HOUSING

KAMPUNG KALIBARU
BANDARHARJO

MAIN ROAD PANTURA

data source: www.semarangkota.bps.go.id/index.php



11

HERITAGE
SUGAR WAREHOUSE
“GUDANG TUJUH”

LOCAL INDUSTRY
SMOKED FISH FACTORY

HOUSING
VERTICAL HOUSE

KAMPUNG
SUNKEN HOUSES

SCHOOLS
ELEMENTARY

CANAL

WATER POND

HOME INDUSTRY
FURNITURE FACTORY

RIVER
KALI SEMARANG

MAIN ROAD

CEMETERY & 
WASTE AREA

LOCAL 
MARKET

WATER SURROUNDING

image source: team

INFRASTRUCTURE & GREENERY 

BUILDINGS & LOCAL ECONOMICS

PRIVATE
WAREHOUSE

KAMPUNG KALI BARU
BANDARHARJO
NORTH SEMARANG

533.555 sqm
2750 houses
Land subsidences: 10-12 cm/year
Road land fill every 5 years (50-60 cm)

image source: team

Heritage building:
sugar warehouse

Asphalt road

Heritage Area:
water pond

Sunken houses

Streets

Canal Kali Baru

Home industry: 
wooden furniture

Drainage system

Semarang River
Neighbour access: 
bridge

Local factory: 
smoked fish

Paved road

Semarang river 
Neighbour access:
boat

Semi permanent house

Water plants:  
mangrove, sea-ferns

Water plants:
azola, water spinach
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SITE ANALYSIS

GUDANG TUJUH
HERITAGE AREA

SMOKED FISH 
FACTORY

WATER 
POND

CANAL

SEMARANG 
RIVER

SCHOOL

CEMETERY & 
WASTE AREA 

GAS 
STATION

MOSQUECOMMUNITY 
BUILDING

MAIN 
ACCESS

WALK
ONLY

NEIGHBOR 
ACCESS

TRUCK
ACCESS

BUILDINGS AND COMMUNITY

ACCESSIBILITY & VEHICLE

CONTOUR LEVEL

GREEN AND BLUE

INFRASTRUCTURE

Surrounded by:
- two water system, canal Kali Baru and 
Semarang river
- Pantura Highway

LANDUSE & BUILDING

46 blocks of RT (neighborhood 
community), each block contains 58-60 
households.

- 1.000

GREEN AREA

PUBLIC SPACE

 HOUSING

LOCAL ECONOMY 

FACTORY & WAREHOUSE

WATER SYSTEMS & FLOWS

+1.000

± 0.000

BIG VEHICLE
4 WHEELS VEHICLE
2 WHEELS VEHICLE
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COMMERCIAL 
AREA

HERITAGE
AREA

EDUCATION 
AREAMAIN 

ENTRANCE

SIDE 
ENTRANCE

NEW 
ACCESS

NEIGHBOR 
ACCESS

ACCESSIBILITY & VEHICLE

CONTOUR LEVEL

GREEN AND BLUE

INFRASTRUCTURE

LANDUSE & BUILDING

Using existing public space to create 
pond and community center; and 
creating network for flood treatment 
for the whole site.

Maintaining existing landuse zoning 
but to add infrastructure network 
connecting and intergrating all zones.

Using existing roads and streets as 
infrastructure network, with same main 
entrance and adding new access 
for commercial/attraction near main 
entrance.

Maximising existing open space to 
create community space, distribute 
evenly for each 5 blocks of RT 
(neighborhood community).

COMMUNITY NETWORK

Introducing green networks along the 
streets and connecting with bigger 
green patch.

Potential for water collection due to 
flood in lower area.
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 MUISSUES & SOLUTION

DROUGHT

LAND SUBSIDENCE

FLASH FLOODS

TIDAL FLOODS

PHYSICAL

SOCIAL

Semarang is having water crisis due to 
climate change and also uncontrolled 
ground water extraction.

Every 5 years, the government raised the 
street infrasturcture by 50cm, to prevent 
land subsidence at the rate of 10cm/year.

Due to bad infrastructure management by 
the govenrment, Semarang  is facing  flash 
flood every time it rains.

Although some action has been taken 
to prevent tidal flood, the flood is still 
happening in the urban area of Semarang 
almost everyday.

A design strategy that connects both 
tangible and intangible aspects as solutions 
towards the issues in Kg Kalibaru as a network 
that works and grow together.

A design strategy to strengthen the 
community networking between comunity 
of Bandarharjo and also to the other regions.

ISSUES

SOLUTION
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 MU

Rhizomatic resilience concept as the 
guideline, system and the ideology of 
solving the issues in Kg Kalibaru.

Rhizomatic resilience concept as the guideline, system 
and the ideology of solving the issues in Kg Kalibaru.
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BE R E

DESIGN STRATEGY

‘Brief and Educate’ system seeks 
to strengthen the roots of resiliency 
from the start. The community of 
Bandarharjo are to provided with 
informations and opportunity to 
voice out their opinions and views 
of their strategy towards resiliency 
as individuals and also as a 
neighbourhood.

Upon first stage of resiliency, 
community centers and rhizome 
node complex play important role 
in bringing people together in big 
scale towards preparedness for 
resilient neighborhood.

“Rehabilitation” seeks to tackle 
the critical issues of resiliency 
towards land subsidence and 
tidal flooding focusing on the 
housing system strategy and 
porous road infrastructure. 

This design proposal also 
seek to rehabilitate the 
economic condition of the 
local community by injecting 
new economic oppportunities 
for the local to have better 
income and better life quality. 

“Ecology” seeks to slowly 
injecting the nature into 
Bandarharjo and to educate 
the local community to learn 
to respect and grow with the 
nature starting with the rhizome 
complex. 

The rhizome complex will be 
the main components as the 
nodes of green networks that 
interconnected to each other 
from on neighbourhood blocks 
to another.
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A D Y
“Accessibility” seeks to 
connect the physical and also 
the community aspects of the 
Bandarharjp neighbourhood. 
In this design proposal, the 
rhizomes act as nodes that 
connects the neighbourhoods, 
parks, industrial area, 
commercial area. As a 
macroscale, Bandarharjo 
would be the bigger rhizome 
that will be part of the nodes 
that connects other distcit 
together towards resilience 
neighbourhood.

A strategy of improving 
housing and infrastructure 
system for a more durable and 
flexible system in preparing 
for a long-term solution step 
by step. This via injecting 
new housing technology to 
the existing carpenters and 
building industry in Kampung 
Kalibaru that is then to be 
spread out to the community 
via rhizome network. Durability 
strategy also aims to strenghen 
the community networking of 
Kampung Kalibaru.

A community that gives back 
to the community. A strategy 
of adding new programs; 
education, tourism and 
housing industry so that the 
local community could have 
the economic and education 
opportunity and then in return, 
their themselve could help 
Kampung Kalibaru rhizome to 
grow resilient.
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PHASING

DEVELOPMENT PHASING

The develepment of Bandarharjo 
towards resiliency is divided into 
2 phases; first, aims to solve the 
critical issues of housing and 
infrastructure affected by land 
subsidence. Second phase aims 
to help Bandarharjo grow for the 
future by adding education and 
economical opportunities to the 
local community. 

The existing neighbourhood block 
system is to be integrated with the 
new rhizome neighbourhood that 
will act as the neightbourhood 
complex interconnected with 
other rhizome neighbourhood in 
Bandarharjo.



19

4

3

2

6

1

5

Completed phase

Phase 2

Phase 1

Introducing Rhizome Nodes (Neighbourhood Complex)

Heritage park: economy and education and culture

Build community centers and social housing

Industrial & Commercial park

Porous infrastructure and green networks

Flatpack housing
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PHASE 1
Phase 1 aims to solve the critical issues 
relating to the preparedness of resiliency 
towards the natural disaster; Introducing 
rhizome nodes neighbourhoods, flood 
control network, community center for 
information and community networking 
and improving the infrastructure and 
housing system. 
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01
PHASE 1

INTRODUCING RHIZOME
COMMUNITY CENTER

SOCIAL HOUSING
FLATPACK HOUSE
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P1: INTRODUCING RHIZOME NEIGHBORHOOD  
LIVING WITH WATER

As tidal flood was once an 
everyday-disaster in Kampung 
Kalibaru, it is important to have 
a system that could strengthen 
the current flood control system 
(which currently is a system of 
flood control pumps installed at 
few points along the Semarang 
River and the canal at East side) 
so that they could prevent future 
floodings.

This rhizome node is a 
neighbourhood complex 
comprises of community centre, 
warning tower, school, social 
housing block and  a number of 
mixed used houses that surrounds 
a rentention pond that will be part 
of the flood control network. 

Besides having more integrated 
community networking, this 
neigbourhood complex aims to 
promote the idea of living side 
by side with water. Water is not 
something they have to worried 
about, but an element that they 
could live with.
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P1: INTRODUCING RHIZOME NEIGHBORHOOD  
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P1: INTRODUCING RHIZOME 

The system of rhizome and 
rhizomatic are based on roots of 
plants that grow and duplicate 
into multiple roots. According to 
Deleuse and Gattari, the rhizome 
theory is a
system that has non-hierarchical 
entry and exit points, which allows 
multiple multiplicity that allows 
small system connects to each 
other forming bigger and unlimited 
networks.

As a solution for the tangible issues, 
this rhizomatic water network 
provides to management and 
distribution of excess surface 
runoff caused by coastal flood 
and also flash flood if heavy rain 
occurs. The flood water will be 
collected by nearest retention 
ponds temporarily and will be 
distributed to rivers or canals or 
others retention pond if it’s full of 
water.

On the other hand, as a solution for 
intangible issues is more about the 
components of this rhizome node 
as a neighbourhood complex 
that plays a very important role 
in the growth of the community 
networking.

LIVING WITH WATER

Recycled concrete porous pavement 
for narrow alley, connected to bioswale 
drainage to filter water runoff. Excess 
water will flow towards Semarang River.

POROUS ROAD

POROUS GREEN 
PAVING BLOCKS

DECKING PLAZA 
AT 3 METER WATER LEVEL

DECKING PLAZA 
AT 1 METER WATER LEVEL

BIOSWALE
DRAINAGE TO ABSORB WATER
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Water level at 1m so that it can 
be used for watering plants and 
fish pond. During dry season, the 
retention pond will be a public 
space.

DAILY CONDITION

PUMP

PUMP

PUMP WATER CONNECTION

Water level 
monitoring building

Decking for recreational
activities Community

farm

Daily coastal flood or flash flood 
fills the retention pond  water up 
to 4m level. The water can be 
purified by plants to for domestic 
use but not for drinking water.

WATER DISTRIBUTION

FLOOD CONDITION

DECKING PLAZA 
AT 1 METER WATER LEVEL

DECKING PLAZA 
AT 2 METER WATER LEVEL

FLOATING HYDROPONIC 
COMMUNITY FARM
& FISH POND

WATER LEVEL MONITORING BULDING
& COMMUNITY WORKSHOP

WATER NETWORK

Each retention pond connects 
to the others or river and canal 
to distribute the overflow water. 
Once the level of water reaches 
4m level, the overflowed water 
will be distributed via pump to 
the nearest retention pond node 
and finally flows to the river
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P1: INTRODUCING RHIZOME 

The flood control rhizome of 14 retention 
ponds  is calculated to be able to collect  
147996m3 of water during flooding.

The figures on the left show the  water 
distribution during a flooding scenario.

1. When an area is flooding, 
the nearest retention pond 
will collect the access water.

2. When the pond is overflowed , the 
excess water will be  distributed to 
the other  retention ponds nearby 
via flood control network pipeline.

3. Finally the access water will 
be flowed back to the river

LAND-WATER BALANCE
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1669m2991m2 1250m21663m2

1561m22170m21070m2 1636m2

882m2

1636m2

total volume :147996m3

645m2

36999m2total area :

15978m24694m2975m2

147996m3
36999m2

total area

total volume
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COMMUNITY CENTER

Community centre is the catalyst of this 
rhizome node neighborhood complex. 
There are 2 buildings that are part of 
the community networking program 
which is the Mosque and the Workshop 
Building. This is where the community 
networking will take place in growing 
the information, skill, and economy 
networks.
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02
PHASE 1

INTRODUCING RHIZOME
COMMUNITY CENTER

SOCIAL HOUSING
FLATPACK HOUSE
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P1: COMMUNITY CENTER

As a  part of READY strategy, this 
community center is actually the 
a mixed used building comprises 
of a multiuse indoor space (some 
are the existing mosque) and open 
plan playground on the ground floor 
for gathering place, distributing all 
informations, and assembly point for 
disaster that could come anytime.

This building made from flatpack 
system  that could be build fast, 
flexible for renovation,  and easy 
to be removed to another place 
in response to adapt the land 
subsidence and flood disaster.

Community center will be distributed in 9 points 
equally so people will get better gathering 
place as good as worship places around them.

COMMUNITY CENTER BUILDING 1:
MOSQUE
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Elevation A Elevation B

Section A

mosque/gathering

playground

Section B

mosque/gathering

playground

1st Floor 2nd Floor

0 2.5 5 7.5 12.5m
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P1: COMMUNITY CENTER

As a  part of READY system, 
this  building will be the place 
for water  level monitoring and 
warning system center. Besides 
that it is also workshop  building 
for flatpack housing and urban 
farming. This place would be the 
first program for people to create 
sustainable neighborhood by 
living together by water within.

Community Center is located at 
9 points and provide water pump 
system that can harvest water as 
many as 270 m3 water/month.

COMMUNITY CENTER BUILDING 2:
WORKSHOP & WATER 
MONITORING BUILDING

Together with community centre, separately these water 
monitoring place will be distribute in 9 places : this separation 
will give better solution for providing enough water for people.
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Elevation A Elevation B

Section A

workshop

Section B

office

pump

workshop

pump

office

1st Floor

1st Floor

2nd Floor

0 1.5 3 4.5 7.5m
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SOCIAL HOUSING

This social housing blocks are to evenly 
redistribute the load of the current 
5 storey apartment that is currently 
damaged due to land subsidence. 
This social housing block is based on 
the flatpack housing system enabled 
the residents to customize their homes 
according to their preferences.
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03
PHASE 1

INTRODUCING RHIZOME
COMMUNITY CENTER

SOCIAL HOUSING
FLATPACK HOUSE
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P1: SOCIAL HOUSING

The strategy is to  provide 58 social housings that is equally 
distributed in the whole site replacing the existing 5 
storey concrete apartment that is damaged due to land 
subsidence. Each building contains 8 houses, and for all 
social housing will accomodate 464 families.

These building is a vertical housing that has lighter structure 
than conventional “rusun” (apartment) that is build by 
using the flexible flatpack house system, but with a base 
unit guideline. Therefore the occupants can customize their 
design of their own houses according to their preferences.

The ground floor of this social housing is an open space 
for everyone; for community activities, such as workshop, 
discussion, farming, and even as a playground for children.

SOCIAL HOUSING 
PARTICIPATORY HOUSING SYSTEM
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One housing unit in 24 
m2 or 3x8 meter

Occupants would 
modify their house in 
3 parts: kitchen and 
toilet, living room, and 
bedroom

They could add extra 
modules if they want to 
build balconies in ran-
dom size

This social housing 
made of 2 floors of 
houses and the ground 
as a communal area Elevation B

Elevation A

Section B

housing

playground

housing

housing

housing

Section A

playground

housing

housing

1st Floor

2nd Floor

3rd Floor

housing

housing

housing housing

housing housing

housing housing

housing housing

playground/
gathering place

The social housing blocks will be distributed evenly 
in 58 points within the existing neighborhood blocks 
so people can find them easily. Beside social 
housing, the open space on the ground floor will 
serve as a communal area for the residents.

0 3 6 9 15m
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FLATPACK HOUSE

Flatpack house system is a flexible housing 
system that can be developed with the 
existing carpenters and house builders in 
Kampung Kalibaru. It aims to reduce the 
building loads in Kampung Kalibaru that 
affected the land subsidence and also 
part of a system for a new economic 
network for the local community
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04
PHASE 1

INTRODUCING RHIZOME
COMMUNITY CENTER

SOCIAL HOUSING
FLATPACK HOUSE



P1: FLATPACK HOUSING

40

connectors

door panel window panel wall panel column beam ceiling panel

floor panel

1000 1000

1000 500

1000
150

150

27
00

27
00

27
00

27
00

1000
1000 1000

incremental flexibility for future 
population rise

ease of maintenance & minimize 
money spent on repairing and 
renovating in adapting land 
subsidence and tidal flood.

WHY?

02

03

04

minimizing load to the ground 
by using lightweight material

provide new economic potential for 
the local community with existing local 
carpenters and builders in Kg Kalibaru as 
the main production team.

01

COMPONENTS

concrete vs timber
concrete weight: 7850 kg/m3

wood weight: 1040 kg/m3
land subsidence: 10cm/year with concrete house

7850 kg/m3 / 1040 kg/m3 = 10cm/ xcm
x cm= 1040 kg/m3 * 10cm/7850 kg/m3

Therefore, if we change the material from concrete to wood, there will 
be less load impact on the ground. This could be one of the approach in   

response to land subsidence.

This flatpack house system is 
a respon towards the current 
housing issues in Bandarharjo 
which heavily affected by the land 
subsidence , tidal flood disaster  
and increasing population. What 
happen right now, every 5 years, 
the government will raised the 
road level up to 50cm which 
means in 20 years, the houses in 
Bandarharjo have to catchup 
about 2m rise of road level. Most 

FLATPACK HOUSE SYSTEM
of the houses in Bandarharjo is 
already sank into the ground and 
what they did was to demolish 
and rebuild the houses. This cost 
them a lot of money and is the 
a major problem since majority 
of the residents are low income 
residents. 

To grow towards self-aid housing, 
this flexible housing system 
which is based on 8 panels 

and 5 connectors components 
which ables to be assembled 
and dissambled easily is to be 
introduced.

The basic module of this flatpack 
house is a 3x3m basic house for 
2 person which could then be 
personalised for different house 
sizes and also different functions 
in respect with the existing mixed 
used neighbourhood.
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wall panel modules

1m x 2.7m customisable wall 
panels.

flatpack house components 
for 3x3m module

roofing components are 
customizable based on the 
size of the house

flooring and foundation system 
is based on 1x1m to allow 
flexibility of maintenance and 
incremental ability for the 
future population rise.
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P1: FLATPACK HOUSING

CONSTRUCTION PROCESS
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Mixed used flatpack 
house types

Flood scenario types

Flatpack house types

INCREMENTAL FLEXIBILITY
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No DESCRIPTION TOTAL COST in USD

I Preparatory Work 2,250,000.00Rp      168.75$         

II Soil and Sand Work 6,625,000.00Rp      496.88$         

III Foundation Work 10,000,000.00Rp    750.00$         

IV Wall Assembling and Plastering Work 12,168,000.00Rp    912.60$         

V Concrete Work 1,050,000.00Rp      78.75$           

VI Sill, Door, and Window Work 2,920,000.00Rp      219.00$         

VII Ceiling Work 1,530,000.00Rp      114.75$         

VIII Floor Work 3,600,000.00Rp      270.00$         

IX Painting Work 5,040,000.00Rp      378.00$         

X Plumbing and Electrical Work 1,400,000.00Rp      105.00$         

XI Roof Tile Work 5,500,000.00Rp      412.50$         

TOTAL 52,083,000.00Rp   3,906.23$     

CONVENTIONAL HOUSE SYSTEM WITH BRICK AND CONCRETE

MODULE 3x3 m

Bill of Quantity in 2017

No DESCRIPTION TOTAL COST in USD

MODULE 3x3 m

I Preparatory Work (Disassembling Existing House) 5,750,250.00Rp      431.27$         

II Soil and Sand Work -Rp                      -$               

III Foundation Work -Rp                      -$               

IV Wall Panel Assembling Work 6,120,000.00Rp      459.00$         

V Wood Column Structure Work 9,180,000.00Rp      688.50$         

VI Sill, Door, and Window Work 2,482,000.00Rp      186.15$         

VII Ceiling Work 1,300,500.00Rp      97.54$           

VIII Floor Work 4,207,500.00Rp      315.56$         

IX Painting Work 4,284,000.00Rp      321.30$         

X Plumbing and Electrical Work 1,400,000.00Rp      105.00$         

XI Roof Tile Work 4,675,000.00Rp      350.63$         
TOTAL 39,399,250.00Rp    2,954.94$      

FLATPACK HOUSE SYSTEM
Bill of Quantity in 2017

The development of flatpack 
housing  starts from the community 
center  which situated in every of 
the rhizome nodes (neighbourhood 
complex).  

Local carpenters in Bandarharjo 
area will be part of the community 

Below are the costing calculation 
for both flatpack and conventional 
house system with brick and 
concrete as its main material. It is 
shown that Flatpack house system is 
cheaper .

DEVELOPMENT PHASE

PRICE COSTING FOR 3X3 UNIT

that will be incharged in training  and 
guiding the   local residents to build 
the flatpack houses.

As a kickstart, protoypes of flatpack 
house will be build in each of 
neighbourhood blocks replacing the 
houses that are half or totally sunken.

As awareness increases via BE 
approach, more and more flatpack 
houses to be built replacing the 
sunken concrete houses . 
Concrete waste are to be recycled 
for porous road infrastructure and 
also to be exported to another 
developing area.
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Through BE approach, awareness 
about lighter and flexible housing 
system is spread among the local 
communities via community center. 
Local carpenters and builders in 
Bandarharjo area will play important 
role. The prototype of flatpack houses 
will be built in every neighbourhood  
block together “gotong-royong” 
replacing the critically sunken 
houses.

development  and further 
innovation of flatpack 
house will be part of 
education program in 
heritage park

existing local carpenters 
will take part in the 
development from 
rhizome to rhizome and 
spread thoughout the 
entire Bandarharjo area.

By exporting the flatpack 
houses to other districts, 
this flatpack house 
system could be the new 
economic resource to the 
local community

The growth of economic 
system could increase 
the life quality of the local 
community not only with 
better infrastructure but 
also education.

community

education for          
future generations

local manufacturing

economic potential

give back to the 
community

1

2

3

4

5
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Heritage Park

Industrial &Commercial Park

PHASE 2

After the completion of Phase 1, Phase 2 
will take place to help Kg Kalibaru grow 
into a bigger network. Few programs 
are to be introduced to add economic, 
education and cultural values so that 
the local community could have the 
opportunity to grow and give back to 
the community
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05
PHASE 2

HERITAGE  PARK
INDUSTRIAL PARK
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P2: HERITAGE PARK

Gudang Tu
juh 

Ed
ucatio

n and 

Creativ
e HUb

Amphite
athre

Community
 Playg

round

Community
 M

arke
t

Flo
atin

g Plaza

Heritage park is the key for the rejuvenation of Kg Kalibaru. 
The injection of new programs of education and creative 
hub, wetland park, markets for both locals and visitors 
could add the values of economic, education and arts 
and culture to Kg. Kalibaru. The heritage building which 
was a sugar warehouse will be the main character of 
the continuity of the rhizome network which this new 
education and creative hub is the continuity of the local 
products development that will be promoted to another 
scale of economy, which is to be exhibit and to be export 
to another places. On the other hand, the wetland park 
serves as part of the flood control network and also to 
inject nature back into its place as part of the green 
network which is also part of the community networking.

HERITAGE PARK
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Makerspace; A space for the makers 
community in Kg Kalibaru and also 
makers and creative community from all 
over Indonesia. This program is specially 
dedicated for the local carpenters and 
furniture makers of the existing furniture 
home industry in Kg Kalibaru to share and to 
further develop their skills, knowledge and 
also economic potential.

Gallery and Workshop: A space for 
workshop of creative knowledge exchange 
from both Kg Kalibaru and the creative 
community from other regions. This is for the 
future generations of Kg Kalibaru.

Gudang Tujuh Education & Creatuive Hub

Floating Restaurant

Wetland Park
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          Heritage park is the key for 
the rejuvenation of Kg Kalibaru. 
The injection of new programs 
of education and creative hub, 
wetland park, markets for both 
locals and visitors could add the 
values of economic, education and 
arts and culture to Kg. Kalibaru. The 
heritage building which was a sugar 
warehouse will be the main character 
of the continuity of the rhizome 
network which this new education 

and creative hub is the continuity 
of the local products development 
that will be promoted to another 
scale of economy, which is to be 
exhibit and to be export to another 
places. 

           On the other hand, the 
wetland park serves as part of the 
flood control network and also to 
inject nature back into its place 
as part of the green network 

which is also part of the community 
networking.
      Gudang tujuh means seven 
warehouses. These 7 blocks of 
warehouses are to be added new 
values by adaptive reuse method 
that adds education, arts and 
cultural values to it. The programs 
that will be introduced in this Gudang 
Tujuh warehouse are Makerspace, 
Gallery and Workshop and Floating 
Restaurant.

GUDANG
TUJUH EDUCATION AND CREATIVE HUB PROGRAMS

Floating restaurant; 2 of 7 warehouse 
blocks has transformed into a retention 
pond during our site visit. Therefore, these 
two blocks will be adapted into a floating 
restaurant connected to the wetland 
park to attract the tourist form the Old 
Town of Semarang. This will add new 
economic value for the local community.
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Jogging and Cycling track
The Wetland Park ia sbout 
450m length. People can enjoy 
heritage area by long walk in 
decking track and cycling track 
that connects with waterfront.

Floating Plaza
To accomodate and encourage 
communal use; gathering, picnic, 
casual activities and so on.

Pocket Garden
Pocket water garden for 
recreational activities.

Cultural Ampitheatre

Community food market

Decking Track

Jogging Track

Waterfront garden

Waterfront garden

Edu Park

Pocket Garden

Floating Plaza

Floating Plaza

WETLAND PARK
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existing school

1. Innovation for clean energy
-solar technology

-biofuels
-interactive power generations

waste management 
workshop

ecological 
gardening

arts and 
craft

Edu park is a center for 
vocational education and also 
after school programme for 
the future generations of both 
Kampung Kali Baru and youth 
from other regions. Inspired by 
Biji-Biji initiative from Malaysia, 
Edu Park offers workshops and 
interactive education to the 
yonger generations focusing 
on learning vocational and 
soft skills, besides resiliency 
awareness and innovation to 
prepare the younger ones for 
their future.

The programmes includes:
1. Innovation for clean 
energy
-solar technology
-biofuels
-interactive power 
generations
2. Waste management 
workshop
3. Ecological gardening
4. Arts and craft
5.Woodwork

EDU PARK

Cultural Ampitheatre

Decking Track
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Industrial &Commercial Park

INDUSTRIAL & COMMERCIAL 
PARK

Industrial and commercial park is the 
strategy to redevelop the current 
industrial park into more integrated and 
to add more economic potential for the 
local community.
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PHASE 2

HERITAGE  PARK
INDUSTRIAL & COMMERCIAL AREA



P2: COMMERCIAL PARK
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This will be a really  good 
potential to make a well 
designed rest area that 
could invite people to 
stop  by and this could 
be a great exposure 
for the local industry. 

There’s a lot of potential 
within the Kg Kalibaru 
area. The north area  of 
Bandarharjo actually 
have   a direct  access 
from the PANTURA 
highway (Jalur Pantura). 

RECYCLING CENTER

SMOKE FISH FACTORY

COMMUNITY MARKET

Waste management
Paper waste
Plastic waste

Cardboard waste
Metal waste 
Glass waste 
Food Waste

Smoke fish
Furniture
Plants
Crafts
Souvenir
Culinary

Smoke fish production
Factory tour
Education about  -
local industry.
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It is important to make sure that 
the local community always 
have the chance  to make living 
and support their local potential. 

Phase 2 is focusing on the long term 
activity that can make the community 
economically sustainable.  This 
commercial area will gather all 
the potential and resources within 
Bandaharjo area, and design it to 
deliver it back to the community.

ECONOMICALLY SUSTAINABLE

REST AREA

PARKING LOT GAS STATION

PARKING LOT

CAR WASH & SERVICE

ATM center
Toilet
Mushola
Seating Area
 Restaurant 
Cafe 
Coffee shop 
Food Court 
Convinience store

Car park
Motorcycle park 

Car park
Truck park
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P2: COMMERCIAL AREA

1

2
3

1 2

A Market for the community to reach the market  
beyond Kampung Kalibaru. This market will be the 
marketplace for Kg Kalibaru commodity, such as 
smoke fish, furniture, plants, culinary products and 
souvenirs.

COMMUNITY MARKET
A central factory building for the group of existing 
smoke fish small industry. This site will be surrounded 
by retention pond and green buffer to reduce air 
pollution caused by the smoke fish production.

SMOKE FISH FACTORY
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3 4

Area to collect and recycle waste within Kg Kalibaru 
area. People could manage their inorganic trash 
into a new valuable item, and organic waste to be 
compost and regrow food.

RECYCLING CENTER

Bandarharjo people dropping waste from house to the 
drop point near the river bank. After that all waste being 
collected by boat, daily. The boat that collecting waste 
will follow the stream flow and deliver the waste to the 
recycling center at the down stream. The next step is 
waste being sorted at the recycling center. The waste will 
be sorted into organic and inorganic. Inorganic waste will 
be sorted into few categories such as paper waste, plastic 
waste, cardboard waste, metal waste , and glass waste. 
The last step of the process is turning into product.

Organic waste could be recycled into organic compost. 
Inorganic waste could be crafted into  new valuable 
product.

WASTE MANAGEMENT SYSTEM

REST AREA
Rest area connected to the PANTURA Highway that 
provides ATM Center, Toilet, Mushola, Convinience 
store, Food court, Restaurant, Cafe, Coffee shop and 
Stationary, for the traveler that stop by the rest area.



60

CONCLUSION
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RHIZOMATIC RESILIENCE 
concept does not only aims 
for the development of 
infrastructure but it is more 
about the preparedness of 
the local community that 
will be the main component 
for the growth of Kampung 
Kalibaru towards resiliency. 

A resilience neighbourhood 
will grow when its community 
is prepared with knowledge 
and awareness. With the 
interconnection of every 
aspect of a development, 
Rhizomatic Resilience which 
is the main concept guided 
by BE- R-E-A-D-Y aspects, is 
hope to be the root towards 
the growth of a sustainable 
development that could be 
a pilot project for the bigger 
scale of rhizomatic resilience 
networks which Kampung 
Kalibaru is the rhizome node 
for the rhizome network of 
Semarang. 

For the future development 
of Indonesia, we propose 
this rhizomatic resilience as 
a government strategy for 
the same problem at the 
coastal area. This system 
will be an appropiate 
strategy to develop each 
coastal-flooding-problem 
area towards resiliency 
by developing local 
community inside.

CONCLUSION
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TEAM
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