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ABSTRACT

The urban superblock of Kampung Melayu, located in Jakarta, Indonesia, is a typology 
amalgamated by the environmental and infrastructural challenges caused by Jakarta’s 
urban sprawl. Rapid and unregulated urban growth, fluctuating tropical conditions, 
rising sea levels and unprecedented environmental stresses have led to a city that 
is sinking, leaving unregulated low-income settlements, such as Kampung Melayu, 
most vulnerable. To address these issues, the presented research employs the use 
of a multi-objective evolutionary algorithm for an in-depth analysis of the various 
relationships within the urban fabric. The simulations present an alternative urban 
approach to the design of a flood resilient Kampung; addressing environmental and 
demographic stresses while maintaining the irregularity that has become ingrained in 
the history of the urban form.

BRIEF PROJECT DESCRIPTION

Annual flooding is a prominent urban disaster in many countries in the Asia Pacific 
region, particularly during the monsoon season. This leads to the contribution 
of urban implications in aspects including water, sanitation, waste management 
and destruction of property. The effects of annual flooding are amplified in heavily 
populated and low-income urban centres, in which government funding and aid are 
not readily available. One prominent locale is Jakarta, Indonesia; a city that has been 
attributed to be ‘sinking’, causing the government to relocate the country’s capital city 
to another locale, yet for the millions living within the city, the problem still remains.

The presented research examines the challenges listed above and aims to convert 
Jakarta’s urban typology of the Kampung into an urban superblock which mitigates 
the current and future flooding and rising sea level challenges, whilst improving urban 
living conditions for the residents of the Kampung. The multi-objective evolutionary 
algorithm (MOEA) implemented in the experiment is NSGA-2, developed by Deb et. 
al. (2000). NSGA-2 is the driving algorithm behind the software Wallacei, a free plug-
in written for Grasshopper 3D.

The experiment is presented in four key stages. Stage one examines the site and 
deconstructs its core urban characteristics; stage two builds the evolutionary matrix 
for the MOEA, the matrix examines the relationship between the chromosomes (the 
parameters), the phenotype (the urban form), and the fitness objectives (design 
goals); stage three analyses the results of the algorithm and applies a thorough multi-
step selection process and stage four identifies the selected solution and examines it 
within an urban context in relation to the original design goals of the experiment.

Kampung Melayu in Jakarta was used as a case study in the experiments presented 
to address demographic and environmental challenges affecting the urban fabric of 
high density, low-income superblocks impacted by extreme climatic conditions; in this 
case, flooding. The presented model, although applied within Jakarta, can be adapted 
to other regions as well. 

The approach of generating a strong relationship between parameters (genes), 
design goals (fitness functions) and morphological characteristics (phenotype) can 
be adapted to incorporate environmental, social, and cultural characteristics of sites 
located in alternative locations. The presented experiment is not intended to replace 
the existing Kampung Melayu; rather, it proposes an alternative solution to creating a 
superblock that incorporates a higher degree of variation throughout the urban tissue, 
allowing for more resilience to floods through localised parameters as opposed to top-
down decisions. It is imperative that there is an attempt to identify the morphological 
urban characteristics that represent the cultural and social traits of the superblock 
being investigated. 

These characteristics must form a core component of the formulation of the design 
problem, as well as the criteria used to analyse and select solutions from the pareto 
front. In the selected solution, open space plays a key role in the superblock, however, 
considering urban patterns in Kampung settlements, built form supersedes open 
space, and so although the selected solution maintained the existing population 
density of the Kampung, additional research that addresses population growth within 
the settlement, and its impact on urban form, is critical.
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