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Abstract

This project attempts to address the speculative situation of the present to future effects 
of the success/failure of the government’s efforts in resolving the floods. It proposes a 
prototypical implementation which occurs in phases which focuses on the community’s 
development economically to prepare them for future expansion/response to possible 
floods. 

Development will focus on improving the core services on site, such as basic sanitation, 
sewage, rubbish disposal and community service spaces through the implementation 
of a community-led intervention called the ‘Pendopo’. The Pendopo will be strategically 
placed across the site distributed according to different Rukun Wargas (RW) on site. The 
Pendopo is a community space which addresses 3 main aspects: Exchange, Education 
and the Community. It creates a metaphysical connection across the whole site which 
advocates the genus loci and heritage of the site. It acts as the model for how the 
prototype housing can be constructed. 

Concurrently, the coastal regions will be populated by Bakau mangrove plantations, 
which would act as a sustainable construction material for building foundations. 
Simultaneously local glycophytic plants are introduced along the rivers to enrich and 
revitalize the river. Furthermore, they act as an indicator when coastal inundation 
occurs. Visually as saline water enters the freshwater river system, it would cause the 
plants to die. This equips the people with buffer time to prepare and adapt their houses 
react to the floods.

The housing develops in phases together with the implementation of drainage 
infrastructure which transitions from the areas closer to the rivers and moves inward. 
The houses are incremental houses which are designed to be dynamic, allowing 
them to act as stilt housings in the time of floods. The basic core foundations and 
infrastructures are adaptable to any site, while allowing for the flexibility of being fully 
customizable to the people’s liking.

Definitions
Pendopo - Known as ritual spaces primarily for ceremony, and for receiving the guests 
of aristocrats, and as cottage industry work spaces in Javanese Culture.

Rukun Warga - (Citizen's Association) Village is the lowest level of government 
administration in Indonesia. A village is divided into several community groups, these 
are know as Rukun Wargas

Glycophytic - any plant that will only grow healthily in soils with a low content of sodium 
salts (e.g Freshwater plants)

Genius Loci - The prevailing character or atmosphere of a place. The spirit of the place.

Heritage - history and cultural identities of people on site, including their traditions, 
customs, celebrations, and special skills.
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SEMARANG  
What lies ahead

 

Tidal Floods have plagued Semarang 
for many years. With the rising sea 
levels, it has further increased the risk 
of these occurrences.  In response, the 
Semarang government has begun the 
construction of a giant sea embankment 
(either a giant sea wall or sea dike). This 
intervention has been well received by 
the people, however poses a ‘paradox’ 
to the life of the kampong communities 
affected by the wall.

Project Report
 



On one hand, if the implementation is successful, 
the lives of the community would vastly improve 
as the floods would have been solved. Conversely, 
the community might not be there for them to 
experience the benefits – the coastal regions where 
the kampongs are located will no longer flood and 
its real estate value will increase which may lead 
to the eviction of these communities. Therefore, by 
exploring the possible failures/successes during 
and after the construction of the sea embankment, 
it would allow us to better prepare the community 
for their future predicament.

THE WALL 'Paradox'

Solution     Dissolution
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THE PROPOSAL
Exchange, Education and 

Community-centric

 

The proposal is a prototypical scheme which 
speculates the possible successes/failures in the 
government’s implementation of a sea embankment 
in combating the flood. With the current situation, 
where the current site no longer floods, the villagers 
may not be prepared for possible future floods, thus 
the first step to the scheme would be to strengthen 
their economy and through improving the systems 
of the core services on site such as sanitation 
and waste disposal. This is done through the 
implementation of strategically placing community 
led interventions within the site called the ‘Pendopo’ 
which addresses 3 key aspects: Exchange, Education 
and the Community.

PENDOPO Effect

Pendukeran, Pendokela, 

Pendudukan 

Pendopo, in the Javanese context is known  ritual 
spaces primarily for ceremony, and for receiving the 
guests of aristocrats, and as cottage industry work 
spaces. Our design is proposed to the community 
as this familiar architecture which caters to 
approximately 100-150 households, while providing 
core services, such as sewage, rubbish disposal, 
recycling chute and acting as a skills training 
centre. It will act as decentralized nodes on site to 
streamline mobility of the core services and as a hub 
of exchange of both goods and skills.



PENDOPO Architecture

Pendukeran, Pendokela, 

Pendudukan 

The Pendopo also acts as an educational 
tool, as the model for the prototype 
housing implementation of the scheme. It 
is the test bed of the 2 types of foundation 
construction techniques employed to 
combat subsidence – Sand compression 
followed by raft foundation and Bakau 
micro-piling foundation



BAKAU PLANTING
Sustainable, Robust

and Resilient

 

Concurrently a landscape proposal which target 
both the coastal regions and along the rivers will 
be implemented. On the coastal regions, Bakau 
mangrove plantations will be introduced to reduce 
soil erosion and improve the coastal ecosystem, 
whilst also acting as a sustainable resource for 
processing to use as micro-piling foundation (used 
in the construction process of both the Pendopo and 
the prototype housing design). 

LANDSCAPING
Sustainable, Robust

and Resilient 

Within the community, various local glycophytic 
plants would be introduced to areas near the 
river. This would not only beautify and shading the 
streetscape making the streets more walkable, but 
the plant roots would also help hold the soil in place 
preventing the soil from subsiding or eroding. 



HOUSING
Incremental, Adaptible
and Resilient

As the settlement begins to develop, new housings 
will be introduced in phases according to the street 
level and for the implementation of an improved 
drainage system. The houses will be constructed 
with 2 different types of foundations as mentioned 
earlier. This is done to accommodate 2 different 
social strata, as the construction of the foundation 
through sand compression would require less capital 
as it is recyclable (the sand used to compress the 
peat in one side can be reused to compress soil in a 
different site). 

Houses act as stilt housing in the event the embankment fails

Elevation Sketch of Future Streetscape

Housing Prototype (Process Sketch Phase 1) Housing Prototype Sketch (Process Sketch Phase 2)



SAND FOUNDATION
Low Cost, Good Quality, 
Long Time Frame

The sand foundation would require a period of 
1 year before the ground has settled. During 
this 1 year period, the first story of the houses 
would be shifted up to the second floor and 
constructed on scaffolding until the ground 
settles and the first floor foundation and 
columns can be constructed. 

BAKAU FOUNDATION
High Cost, Good Quality, 
Short Time Frame

The bakau micro-piling foundation would 
be a more immediate construction method 
where the house could be built straight 
upon it. The core of the houses is designed 
as a grid system which allows for convenient 
increments to the housing structure through 
which is adaptable to the various shapes 
and sizes of the houses. 
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NEW VERNACULAR 
Identity, Exchange, 

Community Spirit

 

The core of the houses is designed as a grid system 
which allows for convenient increments to the 
housing structure through which is adaptable to the 
various shapes and sizes of the houses. The cores 
of the houses come as sets which are provided 
during reconstruction housing a universal front 
space, a toilet core at the back and a mono-pitched 
roof which slopes to the front, together with a gutter 
and rainwater catchment tank, the overall skin and 
façade of the house however, is customizable to fit 
any individual’s identity maintaining the variations 
and organicity of designs present currently on site. 
The first story of the housing will provide a space 
for cottage industries to increase the mass of 
economic exchange.



THE INDICATOR
Cause and Effect

If the implementation of the sea embankment was 
successful, the proposal will continue to allow 
for the development of the communities, it would 
improve the mobility between communities and an 
overall improvement in the economic situation in 
Semarang. Conversely, if it fails to be constructed 
or does not prevent the flood, the glycophytic plants 
introduced in the landscape intervention would act 
as an indicator for the floods. 

Housing Transition
Reaction, Adaptation
and Resilience

When coastal inundation occurs, sea water 
penetrates the freshwater systems of the river 
the plants would start to die, signalling the 
people to react to this situation and prepare for 
the floods. This equips the people with some 
buffer time to transition their houses to adapt 
to the floods and it would then act akin to stilt 
housings over the water, thus preventing the 
floods from entering their houses.



GREEN ZONE
Growth of Vegetation & 
Development of Community



BROWN ZONE
Vegetation Disappears & 
Preparation for Flood



BLUE ZONE
Housing Transitions
& Adaptation
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Semarang City



Rivers and Waterways Cutting Through Semarang City Isolation and Disconnection Between Kampongs



Masjid Agung Semarang

Pasar Johar Baru

Kali Semarang Pump Station



Pasar Johar Lama



Kampung Kali Bahru



Kali Semarang River

Kali Baru River

Kali Baru River

Kali Baru River



Kampung Kali Bahru



Date: Serial No: 

Area: House No: 

General Information 

Name: Age: Occupation:

No. of family members (including yourself): 

No. of children (baby〜student):   No. of working adults: 

Total household income: / month 

Can you rank your expenditure (1: most, 5: least)? 

  Food   House    School   Medical   Other ( ) 

Are you the owner of the house or a tenant? □ Owner □ Tenant (Rent: / month) 

How many years have you lived in this house? year(s) 

How many years have you lived in this neighbourhood? year(s) 

Are you satisfied with your neighbourhood?   □ Yes □ No

Why? 

Where is your birthplace? 

If your birthplace is outside Semarang, do you wish to return back to your 

hometown? 
□ Yes □ No 

How many generations of your family stay in your house?

What do you value about this place?

Where do you work, and how do you get to work?

Who built your house?     □ Family members only □ Family and community □ Hired labour

How long did it take to complete your house? weeks / months / years 

How much time do you spend staying at home? 

□ I spend most of the time at home

□ My daily routine: I leave home at   am/pm and come back home at  am/pm 

Using the plan 

a. Which area of the house do you spend the most in the morning?

  (After waking up until leave the house or around 11am) 

b. Which area of the house do you spend the most during early afternoon? (Around noon to 2pm) 

c. Which area of the house do you spend the most during late afternoon? (Around 3pm to 5pm) 

d. Which area of the house do you spend the most during early evening? (Around 6pm to 8pm) 

e. Which area of the house do you spend the most during late evening? (Around 9pm until going to sleep)

f. Where is your favourite place in your house?

Why? 

If you can improve your house, what would you like to do? 

Why? 

How many times did you rebuild your houses? 
How was the materials brought in to build the house? 

On Site Interviews
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K A M P O N G  K A L I B A H R U  Household condition

Kalibahru river

Kalibahru river

0 2   K A M P O N G  K A L I B A H R U  

Housing Conditions



Large retention polder terminates at the end of kali semarang

Formalised pump stations

River:KaliSema-
rang on the right

Extraction of ground water Clogging of pump stations

Stagnant water Upgrading drainage works

Water problems and waste disposal areasK A M P O N G  K A L I B A H R U  
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Formalized Pump Stations
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Use of Ground Water Through Wells

Clogged Pump Stations

Stagnant Water in Drains
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Construction Materials and Delivery



Local Material Manifest and Cost

Material nos cost rp cost sgd
Brick (Batu) 100 78000 $8.11
Brick (Batu) 1000 720000 $74.86
Paint 5kg 120000 $12.48
Paint 10kg 245000 $25.47
Cement 1 sack 43000 $4.47
Merapi Sand (To mix with cement) 1 cart 85000 $8.84
Padas sand (Landfill and making house taller) 1 cart 56000 $5.82
Corrigated roof (Kropos) 1 piece 48000 $4.99
Esbes roof 1.5 / 1.8 50000/58000 $5.20/ 6.03
Genting (Orang roof) 1 Tile 7000 $0.73
Genting Jatiwangi 1 Tile 4000 $0.43
Chicken Mesh (Kawatrang) Thick 1m 20000 $2.08
Chicken Mesh (Kawatrang) thin 18000 $1.87
Ribar 10m 6mm 24000 $2.50

8mm 37000 $3.85
10mm 50000 $5.20

Ribar begel (Metal Box) 1kg 13000 $1.35
Metal Riba Box 4 side Kolok / Sluk 13000 $1.35
Papan randu ( Thin wood plank) local forest 1 plank 10000 $1.04
Papan sengol (Thick wood plank) 1 plank 13000 $1.35
Pipes (Maspion) small 27000 $2.81

4 inch thin 87000 $9.05
Plaster 1 10000 $1.04

Available Materials & Cost



K A M P O N G  K A L I B A H R U  Street scape and building social resilience

Location of pondopo at key junction

Pondopo social space Repaving of streets over existing streets
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Kampung Genuk



Fish harvesting method

Stilt home typology along the coastal area

Fish harvesting method
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K A M P O N G  G A N U K Household condition
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K A M P O N G  G A N U K  Human pschy condition
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