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In 2015, The world 

economic forum ranked 

water as the highest risk for 

the global society.
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Location

Scale: NTS



Why does Jakarta flood?
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Why does Jakarta flood?
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Effects of Urbanisation 
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Water Infrastructure to mitigate floods
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Pumps Waste traps

Gates/Sluices Flood canals

Reservoirs/dams

Water Infrastructure to mitigate floods
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40% of the population 

live in Kampungs

Kampungs and Floods

SynthesisIntroduction Focus Framework Diagnosis Design Exploration 



Kampungs, floods and Evictions

Introduction Focus Framework Diagnosis Design Exploration Synthesis



kampong
/kamˈpɒŋ,ˈkampɒŋ/

Noun: 

Traditional villages, especially of 

indigenous people, and also been 

used to refer to urban slum areas 

and enclosed developments within 

towns and cities.

Kampungs- urban fabric of Jakarta
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Kampungs, as a self-initiated

urban settlement, are 

characterised by informality, 

irregularity, and their flexibility

and resilience

Kampungs are spaces that 

mediate practices of communing, 

which exceed the capitalist social 

relations 

Kampungs: Socio-spatial character

Synthesis

self-initiated

flexibility
resilience

mediate practices of communing
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self-initiated flexibility resilience mediate practices of communing
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Flood defence

Public seating Infront of river

Streets as place for interaction

Shop house

New green initiatives with NGO 
collaborations

Maintaining river ecology

Space for informal vendors

Cottage industries



Relation between kampungs and river
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The constant dependency on linear approaches of flood 

management and inequity in the planning policies leaves 

the kampungs and river network vulnerable to the 

imbalance in the natural- built systems

Problem statement
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[Re]activating the flood vulnerable kampung communities 

along the Ciliwung river through “Adaptable landscape and 

water management strategies and design” to improve living 

conditions, social life and water resilience

Research objective
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How to integrate blue-green infrastructure into the existing 
gray infrastructure for better and efficient water and 

landscape management within city?
Landscape as 
Infrastructure

As an Operational tool that Integrates 
with or as an alternative for the exiting 
water management infrastructure
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As a Backbone to formulate the 
landscape infrastructure tools to 
answer…

ECOPOLIS strategic 
framework
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What are the ways to integrate the river dynamics into existing urban 
fabric?

Flow

Site Participants

The Ciliwung river
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Flow

Site Participants

How to tackle socio-spatial conditions of the river and the kampungs in 
day to day life and in flood scenarios?

The Kampungs
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How to combine bottom-up design methods with top-down strategies to 
improve water resilience  that enables  behavioral change towards river 

and its ecosystems?

The Community

Flow

Site Participants
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Landscape as 
Infrastructure

DESIGN STRATEGIES

MASTER PLAN

STRATEGIC 
PLAN

Framework
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Downstream Middle stream Upstream

Discharge Store Retain

Flow
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Downstream Middle stream Upstream

Discharge Store Retain

Mangroves and mud flats Fishponds and paddy fields Lakes and streams Plantations Farm lands (paddy others) Forests and bushes

Flow and site
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Downstream Middle stream

Discharge Store

Site



High concrete embankment with 
paved roads

Infrastructure along the 
waterbodies

Low concrete embankment with 
green path and footpath

High concrete edge 
with a alley

Natural edge with no 
buffer space

Natural edge with buffer 
space

High concrete edge with 
no buffer space

Sprawl along the water 
edges

Low lying kampung with 
concrete dike - road

River edge typology
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Building typology

Mosque
Single house with 
front/backyard

Multi-level compact 
housing

Row housing with 
small setback House on stilts Shop houses
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Open space typology

Vacant tertiary pockets of 
land

Wide traffic intersections Large empty land 
parcels 

Vacant land within 
building cluster 

Ecologically degraded 
land near the coast
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Conclusion maps
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Kampungs as Mediating waterscapes



Downstream Middle zone Upstream

Sites: 
Kampungs

Flow : River

1:100000
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Strategic plan

Discharge Store Retain

Purify Re-activate



Adaptive strategies: River edge
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Bio-eng. Edge - green 
street and public space

DEWATS or water retention 
under infrastructure

Concrete edge- green 
street and public space

Bio-eng. Edge- green 
bridge
Water retention under 
street

Room of river-
constructed wetland

Terrace-bund for water 
storage and public space

Concrete edge- bioswale-
water retention tanks

De-centralised purification 
tanks and waste trappers

Green-dike with water 
discharge and retention 



Mosque: Storm water 
retention zones

Single house : Water 
purification- storm water 
storage zones

Multi-level house:
Storm water discharge

Row house : Water 
purification- storm water 
storage zones

House on stilts : Handy 
pods and waste trappers

Shop houses : Water 
storage
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Adaptive strategies: Buildings
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Adaptive strategies: open spaces

Tertiary plots as multiuse spaces 
for water storage and 
community scale gardening

Larger purification nodes for 
community level waste water 
purification

Large open spaces used as 
production zones and public 
parks

Traffic intersections and streets 
as water storage and drainage 
channels

Hybrid and dynamic 
defense systems
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Downstream Middle stream

Discharge Store

Pilot kampung locations

Site 1: Muara Baru
Site 2: Bukit Duri



Comparative study

Site 1: Muara Baru Site 2: Bukit Duri
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Comparative study: Layer analysis

Site 1: Muara Baru Site 2: Bukit Duri



Site 1: Muara Baru Site 2: Bukit Duri
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Spatial qualities



STORE and 
PURIFY

DISCHARGE
STORE and PURIFY

DISCHARGE

RE-ACTIVATE

Comparative study: Strategies proposed

Site 1: Muara Baru Site 2: Bukit Duri



Water flow: 
Increased discharge capacity-reduced stress on the 
reservoir
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Water flow: increased storm-water storage 
Additional discharge  during high discharge.Water flow: Additional retention 

zones during high discharge.

Restructuring of layers

Site 1: Muara Baru Site 2: Bukit Duri



Infrastructure: 3 stage hybrid flood defense.
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Primary dike

Sediment trappers

Secondary dike

flood gates

Dike park

Infrastructure:  hybrid river edge combination soft and hard edge 
along with active public space.

Room for water flow

Hard edge

Soft edge

Restructuring of layers

Site 1: Muara Baru Site 2: Bukit Duri



New Landscapes and ecology 
1. The reservoir acts as a passive water retention 

systems to enhance fresh water ecosystem 
2. Fishpond and farming to revive the traditional-

cultural landscape
3. Revive mangrove estuary as a flood defense-

ecological structure. 

Mangroves and mud 
flats

Fishponds and 
paddy fields

Introduction Focus Framework Diagnosis Design Exploration Synthesis

Lakes and streams

New Landscapes and ecology 
1. The community open spaces as water squares  

and production zones.
2. The revived river ecology 

Plantations
Site 1: Muara Baru Site 2: Bukit Duri



Kampungs : A self sustain community

Introduction Focus Framework Diagnosis Design Exploration Synthesis

Site 1: Muara Baru Site 2: Bukit Duri

Restructuring of layers



Infrastructure: as dikes
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Site 1: Muara Baru Site 2: Bukit Duri

Restructuring of layers
Infrastructure: as stormwater drainage 
network
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The re-activated kampungs

Site 1: Muara Baru Site 2: Bukit Duri
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Water and waste flows: Muara Baru
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Water and waste flows: proposed 



The “New” Muara Baru
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Slow water Main discharge routes Sea waves

Dike park

Secondary dike

Primary dike

Sediment trapper/wave 
breaker



The “New” Muara Baru
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Slow water Main discharge routes Sea defence

Dike park

Secondary dike

Primary dike

Sediment trapper/wave 
breaker



Extra Storm water 
retention  area Mangrove estuaryProduction landscape

Outer dike

Sediment trapper

The mangrove estuary



The fishponds and paddy fields



Process of landscape development
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Active public space

Alternate livelihood and 
economic opportunity

Self- sustained 
community

Mangrove estuary

Additional flooding zone for 
emergency 

Reviving natural and 
cultural landscapes

Mangrove estuary

Diversion node

Fish pond 
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Water and waste flows: Bukit Duri
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Water and waste flows: Proposed 
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Storage zones

River discharge 

Green streets

community gardens 

Improved river and land 
intereaction

Bukit Duri: As a storage basin 



Introduction Focus Framework Diagnosis Design Exploration Synthesis

The collaborative hub



The community garden



The new river edge



Process of river edge development
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Active public space

Alternate livelihood 
and economic 
opportunity

Self- sustained 
community

Water purification 

Improved river flow

Increased water 
storage
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At the community scale
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The Community space The river/canal edges



How to combine bottom-up design methods with top-down strategies to 
improve water resilience  that enables  behavioral change towards river 

and its ecosystems?

Participatory city

Flow

Site Participants
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Provinci Municipality

Kota
(district)

Kecamatan
(Sub-district)

Kelurahan
(Village)

Ministries

RW
(5-15 RTs)

R T
(18-20 houses)

NGOs

Private parties

Universities and 
thinktanks

Existing governance structure

Kampungs



TOP-DOWN
Masterplans and 
Mega projects

BOTTOM-UP
Community 

desired
Long term perspective Short-term 

implementation

Indonesian ministries

Provinci

Municipality

Private investors

NGOs

RT and RWs

Participation- Existing 
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TOP-DOWN
Strategic plan

BOTTOM-UP
Community 

desired
Long term perspective Short-term implementation

Master plan and 
design strategies

Collaboration and 
research

Indonesian ministries

Provinci

Municipality

Private investors

NGOs

RT and RWs

Universities and urban 
thinktanks

Participation- Proposed 



Participation framework 
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Implementation framework



Stakeholder involvement



Implementation strategy
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Implementation strategy
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Implementation strategy
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Implementation strategy
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Conclusion



Sustainable development goals



Potentials and Future scope
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• Makes the River and Kampungs as the 
guiding systems on which the strategy is 
designed

• It is built based on the existing strengths 
of  the relationships between the built 
and natural system .

• Scalable and Replicable across different 
cities 

• The strategy could be used for any 
neighbourhood other than kampungs 

• Encourages a collaborative 
management over hierarchical 
management.

• Detailed stakeholder framework and 
involvement in the development of plan 

• Financial feasibility of the project should 
taken into consideration.

• Further technical validation in terms of 
flow capacities and storage areas. 

• Further development of the adaptive 
strategies. Design guidelines and 
construction methods



Takeaway

One needs to re-think infrastructure in terms of  resilience 
and not  just build it. 

Every modification made to a single entity will have an 
impact on the entire network of complex systems. Hence, it 
needs to always be considered as a whole.  

Every site (in this case Kampungs) are different. 
Geographically, spatially, culturally, economically. One 
solution cannot solve every problem. Therefore, design and 
strategies need to be flexible.

Informality should not be treated as a problem, but as a part
of a solution 



Terima Kasih!
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