
adaptive resilience
the added value to a changing world
How can the flood risk adaptation strategies overcome both the physical and social 
vulnerabilities while sustaining healthy and just urban environments in Bandung, 
Indonesia?

Presently, the urban and natural systems in the world are trying to balance between coping 
with the extreme climate conditions and the expanding development. The urgency of 
accommodating these changes calls for flexible and adaptive response, which can sustain 
the risks and enhance the performance of the systems. This graduation thesis studies 
the possibilities of creating urban environments which can withstand and absorb shocks, 
ultimately increasing their resilience towards climate change. The focus of the research is 
the Bandung Region in Indonesia, a densely populated metropolitan area, highly exposed 
to flood risk due to its vulnerable socio-spatial context. The future predictions indicate that 
by 2035 the population in this area will increase double to the current situation (Djalante, 
Garschagen, Thomalla, & Shaw, 2017), leading to rise of the social inequalities and 
escalating vulnerabilities. By further exploring the existing practices for reduction of those 
risks, the research finds measures improving the safety conditions, but failing to address 
the issues of well-being and quality of life of the society. This leads to the understanding 
that overcoming the issues of vulnerability, within the framework of the uncertain future, 
requires more than just aiming at flood protection. Thus, this graduation thesis explores 
the added value of flood risk adaptation strategies through the lens of creating safe, 
healthy and inclusive urban setting.

Key Words:
Climate change adaptation, Flood risk, Design with uncertainty, Stakeholder Involvement, 
Healthy and just urban environments

Author: Iliyana R. Miteva 
Student Number: 4745337
Studio : Transitional Territories
1st mentor: Fransje Hooimeijer  2nd mentor: Marcin Dabrowski TU Delft MSc Urbanism 2018-2019

Dayeuhkolot VillageRoad

55 m

DikeRiver Citarum

10 m 5m

Street

10m150m

Drain

0.8m

Field

+10.00 m

+5.00 m

0.00m

Dayeuhkolot Village

65 m 30 m

Street

10m100m

Room for the River | Temporary UsesRiver Citarum Evacuation Path

2 m

Urban Dike

50 m

+10.00 m

+5.00 m

0.00m

Urban Dike Dayeuhkolot Village

65 m 30 m

Street

10m150m

Room for the River | Temporary UsesRiver Citarum Evacuation Path

2 m

+10.00 m

+5.00 m

0.00m

Scenario 
Unavailability 20502020 20352025 2030 2040 2045

Water retention

Reforestation

fo
r o

ve
rc

om
in

g 
th

e 
Ca

us
es

fo
r o

ve
rc

om
in

g 
th

e 
Ef

fe
ct

s
fo

r o
ve

rc
om

in
g 

th
e 

Un
ex

pe
ct

ed
 E

ff
ec

ts

Maintenance of current 
infrastructure

Re-charging ground water

Evacuation Plan

Dredging 

Protection of critical
 infrastructure

Expansion of floodplain

Urban dike 
- partly executed

*

**

Retrofitting

Optimizing current 
infrastructure

Current policy

Remediation

Solid waste management

New community housing

Conservation

Actions Pathways

Tipping Point 1 Tipping Point 2b Tipping Point 3b

• Flood event on the first 5 year 
return period, resulting in 
damaged and destroyed 
properties.

• Steady population growth and 
internal migration to urbanized 
areas.

• The current infrastructure and 
policy setting cannot sustain 
the changes in the systems, 
thus is not meeting the needs 
and objectives of the society. 

• Climate change is gradually 
increasing temperatures 
creating higher possibilities for 
extreme rainfalls.

• Population increases double in 
the metropolitan area, resulting 
in shortage of housing.

• The significant changes in the 
systems terminate many 
undertaken actions due to 
incomplete defence and housing 
infrastructure.

• Extreme weather conditions 
continue, resulting in demand for 
more areas of water storage and 
delay.

• The rise in the urban population 
results in emerging informal 
settlements in vulnerable areas.

• The changes in the systems are 
so big that if there is not a change 
in the scenario, the goal of the plan 
would not be reached. 
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Detailed illustration of the 
Urban Dike action Strategic Framework (Spatial perspectives and Stakeholder Involvement)

      Dynamic Adaptive Policy Pathways 

The stage “Foundation” 
focuses on the preservation 
actions in the DAPP 
method. It has the ambition 
of restoration of the natural 
balance by re-naturing 
areas with high potential of 
containing storm water or 
restricts further pollution. 
In this stage the plan 
also develops the idea 
of optimising the already 
existing infrastructures with 
possibilities for upgrading. 

The second stage 
“Safety” deals with more 
infrastructural solutions for 
flood mitigation. It preserves 
most populous areas 
and builds upon coping 
strategies for managing 
evacuation or retreat. 
Although this stage seems 
extremely monofunctional, it 
establishes the base for the 
next stage with mixture of 
activities and uses. 

The third stage “Adaptation” 
comes within the scenario 
Unavailability where the 
possible future creates a 
need for adjusting to living 
with the extreme weather 
conditions. It presents the 
activation of measures 
which allow seasonal water 
overflow (living with water) 
and proposes new spatial 
configurations which can 
accommodate change.

The fourth stage 
“Multifunctionality” 
overcomes the limitation 
of the land by creating 
possibilities for 
experimentation with 
multiple uses. It is the 
one that triggers the most 
additional value of the plan. 
It provides a lot of benefits 
for the local communities, 
which are not usually 
present in a conventional 
flood mitigation strategy. 


