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ABSTRACT

to improve communication, to raise awareness 
and to involve inhabitants in participatory 
planning processes. The green belt offers a 
nature-oriented wastewater treatment, drains 
storm water, organizes a sustainable waste 
management, integrates security points in 
case of disaster and provides a healthy public 
space for the community. The intended social 
empowerment program of our design proposal 
will be augmented by a Mobile Application that 
connects operating NGOs and stakeholders to 
the People of Bandarharjo in a mutual exchange 
of interests. By gathering relevant data we 
aim at ensuring disaster preparedness and 
measuring social capital in order to foster trust 
and credibility through mutual evaluation thus 
attracting sponsors and supporters. Therefore, 
the name SPROUD stands for a combination of 
the words “Semarang“ and “Proud“ addressing 
the local inhabitants as well as the community-
based future development of Bandarharjo. 

Complex natural disasters and challenges 
due to climate change, like floods and water 
shortages, are ravaging the world. Therefore, 
building resilience in an adaptive approach 
has become a major goal of sustainable urban 
development. The DRIA design competition 
of 2017 is asking for innovative measures to 
strengthen the resilience in Semarang, Indonesia. 
The city is facing serious challenges due to 
rapid urbanization and the impacts of climate 
change, for instance environmental degradation, 
flooding, land subsidence as well as stresses 
caused by urban density and social cohesion.  

The SPROUD by TU Darmstadt is inspired by 
the natural growth of a seed in its surrounding 
environment and proposes a green belt for the 
DRIA competition site of Bandarharjo. Both 
social and environmental development goals are 
incorporated in the design proposal as it aims at 
creating a symbiosis of implemented technical 
measures and a social empowerment program

3



GENERAL DESCRIPTION

wastewater treatment system is incorporated. 
Rather than installing a centralized conventional 
system for the whole area, neighborhood-based 
wastewater treatment systems are planned for 
Bandarharjo. The wastewater is treated in a 
natural treatment system consisting of facultative 
wastewater ponds, constructed wetlands and 
maturation ponds. Thus, an effluent quality is 
achieved that even makes a water-reuse e.g. 
for aquaculture in fishponds possible. In case of 
further requirements for bath water quality a 
MBR can be installed additionally. This nature-
oriented infrastructure picks up already existing 
and well-functioning social structures creating 
a better understanding and motivation of the 
local people for the system. As the inhabitants 
themselves can carry out the required measures, 
ownership is created guaranteeing a responsible 
handling of the installations in the future.

Improving sanitary conditions and strengthening 
the local economy, the waste management 
system is a focus intervention of our design 
proposal. The idea of “Bank Sampah’s”, trash 
banks, is an emerging concept in Indonesia: 
People bring their waste to a Bank Sampah and 
receive money in return. Workers then separate 
the waste in different categories and the well-
sorted waste is resold with a profit to big 
recycling companies. Incurring waste is collected 
at household level, sorted at the facility and 
resold. Calling attention to the value of waste 
and rewarding the responsible handling through 
recycling, will effectively reduce pollution. 
Additionally, river strainers filter garbage out of 
the river while the water can still pass through. 
The collected waste can then be recycled by trash 
banks generating jobs and ultimately turning 
garbage into a resource with economic value.

Inspired by the dynamics of informal settlements 
and the conversion of buildings in disaster cases 
our architectural design approach will cover 
various necessities. The proposal provides a 
modular building grid with effective and flexible 
infrastructure guaranteeing a hygienic comfort 
regardless of the buildings specific use. Via a 
connection of tong constructions and bracing 
access areas made of wood and clay it is 
possible for every briefly instructed inhabitant to 

Extended risks emanating from climate change 
affect settlements all over the world. The area 
around the Indonesian city Semarang on the 
north coast of Central Java is the focus of the 
Designing Resilience In Asia design competition 
2017. Especially lowland regions and settlement 
areas located near river mouths, like the design 
site Bandarharjo, are exposed to flooding and sea 
level rise. As a result of the lack of infrastructure, 
extensively sealed surface and inefficient drainage 
systems, the city cannot sufficiently cope with 
these disasters and shocks. Constant littering 
and uncontrolled wastewater discharge increase 
the effects of flooding. Besides disadvantages 
in terms of infrastructure, water supply and a 
serious environmental pollution, Semarang faces 
social issues. Already today, Semarang shows a 
dense building structure and is challenged to 
correlate the lack of space with rising housing 
demands. At the same time, the local community 
is striving to achieve a significant level of 
participation in decision-making processes.

These challenges in mind, we take a conceptional 
look at Bandarharjo using the metaphor of an 
“unfertilized soil“ that is not yet able to reach its 
full potential as a catalyst of growth. Hence, our 
design proposal is organized in three different 
evolutionary stages ensuring persistence and 
future development: Inspired by one of the most 
complex organisms of nature, the first stage 
of our design proposal starts with a “seed“. 
The implementation of measures combined 
with the existing urban structure – the “soil” 
– represents the sowing of the seeds. In the 
second stage, these seeds will “sprout“. Our 
supplementary interventions will start to form 
a symbiosis with the existing soil and become 
a sustainable system. Once the system has 
reached a stage of self-sufficiency, it will be able 
to “spread“ and share its formula of resiliency 
with other communities facing similar issues. 

Based on the design site analysis we focus 
on three major subjects in our proposal: 
water, waste and social challenges. 

In order to reduce water pollution and health 
risk due to untreated wastewater, a natural
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community to experience resilient strategies 
customized to their everyday lives while using 
their mobile phones. Consequently, the SPROUD 
program will be augmented by a mobile 
application that connects operating NGOs 
and stakeholders to the local inhabitants in 
a mutual exchange of interests and actions. 
Gathering relevant data through location 
awareness in a crowd-sourced approach, we 
aim at ensuring disaster preparedness and 
simplify comprehensive analyses. Furthermore, 
social capital is rendered visible by mutual 
elevation fostering trust and credibility in 
order to attract sponsors and supporters.

Our design proposal – SPROUD – is inspired 
by the natural growth of a seed in its 
surrounding environment. Furthermore, it 
represents the combination of the words 
“Semarang“ and “Proud“ addressing both 
the local inhabitants and community-
based future development of Bandarharjo. 

reconstruct our architectural proposal. Every floor 
as well as the roofing structure is constructed 
to allow the later addition of stories including 
a sophisticated drainage infrastructure. The 
elevation of the building creates a buffer zone 
to cope with the impact of flash floods and 
land subsidence. Future inhabitants can rent 
panels of space inside the structural grid and 
install their walls and facilities according to 
their specific needs and familiarities. Apart 
from providing temporary living space, the 
building shell can be economically transformed 
into an emergency hospital or shelter 
guaranteeing a responsible use of space 
depending on the needs of future generations.

Reintegrating nature in the urban environment 
and building up upon existing structures, 
we establish innovative solutions related to 
water management, rising awareness against 
environmental pollution and improving 
communication within the society. To integrate 
our implementation in the urban context, we 
propose a green belt along the decommissioned 
Canal in the east and the main road in the 
north. This system of unsealed water-sensitive 
green space also functions as a buffer zone that 
mitigates the risk of flooding, while offering 
a unique, natural wetland allowing wildlife to 
flourish and communities to connect. In order 
to form a symbiosis with the existing urban 
structures, our design proposal is complemented 
by a social empowerment program called 
SPROUD, Socially Prosperous Development. We 
intend to create a platform that enables the 
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INTRODUCTION

Designing Resilience In Asia is an international 
research program composed of an interdisciplinary 
organization of researchers, architects and 
urban planners. The corresponding urban design 
competition is hosted by the National University 
of Singapore, NUS, and encourages students of 
ten international partner universities to develop 
architectural and urbanistic design proposals 
dealing with the resilience of Asian cities in the 
light of climate change. These proposals are 
finally presented to an international jury in the 
framework of an annual symposium at NUS. This 
year, the research is focused on Bandarharjo, 
a sub-district of the Indonesian coastal city 
of Semarang, Central Java with its specific 
urban challenges as flooding and sea level rise.
Semarang is located on the north coast of 
Central-Java and covers an area of about 374 
square kilometers. Being the capital of Central 
Java Province and having a population of 
approximately 1.8 million people, the city is 
fifth largest in Indonesia. (Resilient Semarang, 
2016: 2,3,8).In the past years, Semarang 
and its surroundings have been exposed to a 
series of challenges and natural disasters like 
landslides, intensive storm water and tidal 
flooding as well as ongoing land subsidence 
due to groundwater exploitation. Lacking a 
well-functioning infrastructure like drainage 
systems, public transportation and organized 
access to potable water, the city cannot 
sufficiently cope with these disasters and shocks.
The Semarang Metropolitan Area (SMA) consists 
of six administrative districts: One of them is 
Semarang City that is further differentiated 

in various sub-districts. Bandarharjo with a 
population of about 20,000 people is one of 
these and is located close to the historic harbor. 
Within every sub-district complex social and 
administrative structures can be observed: 
Bandarharjo consists of 12 Rukun Warga (RW), 
which are inhabited by about 1,500 to 1,800 
people. Each RW is further divided into 7-12 
Rukun Tetangga (RT), the smallest social and 
administrative structure. It consists of 30 to 40 
households and is characterized by a strong 
social cohesion and solidarity. Consequently, the 
communal decision making process is geared 
to these structures. (W. Mulyana et al., 103: 7)
The competition site, the southwestern 
part of Bandarharjo, is framed by the 
Semarang river in the west, the New Canal 
in the east and the main road in the north. 
In the following analysis, the problems and 
challenges of the planning site are displayed 
in order to develop a coherent design proposal. 

GSEducationalVersion

GSEducationalVersion

Semarang Bandarharjo
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Having conducted a general grass-roots 
analysis of Semarang and its surrounding 
areas the three aspects water, waste and 
social became the focus of a detailed analysis:

WATER RELATED ISSUES

Semarang shows a wide topographical range: 
It off ers a costal low laying side in the north as 
well as hilly areas in the south. This multilateral 
expansion of the city to the hillside causes serious 
monsoon fl oods in low-laying coastal areas due 
to erosion. As Bandarharjo is located next to a 
river delta just one meter above sea level, it is 
particularly exposed to this type of fl oods. (W. 
Mulyana et al., 2013: 12,13) Due to climate change 
the time of rainfalls has shifted seasonally and 
thus created extreme conditions. (W. Mulyana et 
al., 2013: 12) The increased sealing of the ground 
makes water circulation more complicated, 
rainwater cannot infi ltrate in the soil and forms 
enormous amounts of water that result in runoff . 
Furthermore, severe tidal fl ooding occurred 
in Bandarharjo in the last decade until the 
riverbanks were reconstructed in the coastal 
area in 2012. (W. Mulyana et al., 2013: 13) Since 
then, tidal fl ooding is no major threat anymore 
but it is only a question of time and gradually 
rising sea levels until the problem is prevalent 
again. As seawater level is predicted to increase 
by around 15.5 cm in 2030 and land subsidence is 
estimated to reach 13 cm annually, Bandarharjo 
is even more vulnerable to water-born threads 
of fl ooding. (Resilient Semarang, 2016: 56) The 
ground level meanwhile almost reached sea

level, due to land subsidence. (DRIA, 2017: 36) 
In addition to sea level rise, the groundwater 
aquifer in the region is heavily over exploited. 
The lack of offi  cial water supply infrastructure 
caused people to construct their own wells and 
to create small private water supply institutions. 
As there are no regulations for issue quantity 
or monitoring of the aquifer itself, the ground 
water table dropped. Consequently, Bandarharjo 
and the surrounding areas suff er from intense 
land subsidence and salt-water intrusion.
In Bandarharjo, a system of open channels next to 
the streets is intended to discharge storm water 
runoff  to the close rivers and canals. Therefore, 
several pumping stations, “Rumah Pompa”, are 
located in the planning site near the river and 
the canal. Unfortunately, some households 
discharge their wastewater uncontrolled in the 
channels. As they are mostly not covered and 
people dispose their garbage in the channels, the 
operation of pumps is blocked. Especially in storm 
water scenarios, the streets are fl ooded with dirty 
water as a result of the malfunctioning channels 
and endanger the health of the inhabitants.
Septic Tanks below the houses are the only form 
of wastewater treatment in the area. However, 
these tanks have an overfl ow installation so 
the pre-treated but still contaminated water 
infi ltrates in the ground, fi nally polluting 
the aquifer. (W. Mulyana et al., 2013: 21,22) 
The wastewater being discharged into the 
channels eventually fl ows into the surrounding 
surface water bodies causing pollution, heath 
problems and eutrophication of the ecosystems.

ANALYSIS
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WASTE RELATED ISSUES

Besides the water related dangers there is 
another risk factor for the planning site. As there 
is no organized waste management system and 
people have a lack of responsibility concerning 
the handling of waste, the obvious problem 
of pollution is found not only in Bandarharjo 
but also all over Semarang. The municipal 
government’s waste management service does 
not cover all the districts and only collects about 
34% of the total waste. The remaining 66% are 
left behind. (Resilient Semarang, 2016: 55) The 
collected waste is disposed at the offi  cial landfi ll, 
“TPA”, in the north west of the city. Although it 
is an offi  cial waste disposal site, it is organized 
and constructed poorly without considering the 
hazardous potential of its content. 
The waste that is not collected by the offi  cial 
services either ends up on the streets, in rivers 
and fi nally in the ocean or is burned by the 
inhabitants. Plastic and organic waste is the two 
biggest fractions in municipal waste. Burning 
plastic waste, harmful and even carcinogenic 
fumes are set free threatening the whole 
community. 
Sixty nine percent of the total amount of clean 
water in Semarang comes from rivers. Waste 
ending up in the rivers and eventually in the sea 
weakens the local ecosystems and reduces their 
capability of reacting to shocks in a resilient way. 
Littering in the channels next to the streets and 
in the rivers blocks the drainage system thus the 
water cannot run adequately. Water supply is 
threatened severely and the streets consequently

fl ood. Thus, the poor attitude towards 
littering also amplifi es the danger of fl ooding 
disasters. (Resilient Semarang, 2016: 55) 
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SOCIAL RELATED ISSUES

Furthermore, besides a lack of infrastructure, 
water supply and a serious environmental 
pollution, Semarang faces social challenges. 
Although being a diverse and multicultural 
city with various ethnicities, Semarang’s 
society generally lives in harmony without 
severe social confl icts. (Resilient Semarang, 
2016: 40) The strong sense of community in 
Bandarharjo is based on the administrative 
structures of RT and RW (cf. Introduction) and 
generates social coherence on various levels. 
Unfortunately, development of transportation 
infrastructure and living space as well as the 
employment possibilities cannot correlate 
with the rapid population growth and its 
demands. With an expected population of 2.5 
Million people in Semarang City by 2030, the 
lack of proper housing facilities and the dense 
building structure challenge the city’s resilient 
future signifi cantly. (W. Mulyana et al., 2013: 8) 
Especially „turtle houses“ – low lying houses being 
almost uninhabitable as a result of constant land 
subsidence - suff er under the consequences of 
fl ooding. This aff ects the community’s resilience by 
weakening and destroying the living environment. 
Already today almost one third of the 
society in Semarang lives in either poverty or 
unemployment. (F. Hillmann, 2016: 127) This 
social inequality causes a low level of social 
welfare and ultimately increases crime problems.
The competition side Bandarharjo belongs to 
the most dangerous parts relating to criminality 
in Semarang and therefore needs customized 

measures. One of the reasons for crime in this 
area is traced back to the lack of education. 
Also, past off enders have diffi  culties obtaining 
jobs due to prejudices. (L. Desmawati et al.: 3)
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Analyzing Semarang and Bandarharjo, 
their strong destinations as well as their 
challenges, three main aspects stood out: 
water, waste and social related challenges 
and also their potential to be managed in a 
sustainable way. In addition to this the unused 
and unsealed space in Bandarharjo provides 
the possibility to implement new measures 
for a resilient development of the district.

The SPROUD concept is designed as an 
evolutionary project that gets fertilized and grows 
by itself. With our project we want to sow the seed 
for a resilient development that grows over time, 
creates roots and fi nally becomes a network of 
resistant and self-sustaining plants. Our seed 
consists of targeted measures considering the 
predominant situation of water, waste and society 
in Bandarharjo. Our design approach integrates 
social aspects that form the fundamental 
base of the whole SPROUD concept, as only by 
cooperating with the local people of Bandarharjo 
a sustainable growth can be achieved. We aim 
to use the existing social structures to raise 
awareness of environmental pollution while 
reintegrating nature into the urban context.

CONCEPT

10
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I

n order to reduce water pollution and health risks 
due to untreated wastewater, we incorporated 
a natural wastewater treatment system in 
the design of the green belt park. Rather than 
installing a centralized conventional system for 
the whole area, RW-based wastewater treatment 
systems for approximated 370 families is 
planned. The existing septic tanks are sealed and 
the overfl ow is connected to a new sewer system 
laid in the existing open channels next to the 
streets. As a result there is no need for complex 
sewer constructions in the streets. The collected 
wastewater is then treated in a natural treatment 
system consisting of facultative wastewater 
ponds, constructed wetlands and maturation 
ponds. With these treatments, an effl  uent quality 
is achieved that even makes a water-reuse, for 
example for aquaculture, possible. In case of 
further requirements for bath water quality a 
Membrane Bio Reactor, MBR, can be installed 
additionally. RWs with limited availability of 
space are equipped with an anaerobic treatment 
system that can be constructed underground. As 
this new infrastructure picks up already existing 
and well-functioning social structures of the 
RWs, a better understanding and motivation of 
the local people for the measures is achieved. 
As the inhabitants themselves can carry out 
the interventions, ownership is created which 
guarantees a responsible handling of the 
installations in the future. In this way a resilient 
operation is achieved and the surrounding 
ecosystems of the planning site are strengthened. 
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WATER RELATED MEASURES

The main water-related challenges in 
Bandaharjo are storm water fl oods as a result of 
infrastructural elements incapable of handling 
the enormous runoff  properly. Therefore, the 
SPROUD focus intervention is a public wetland 
park – a green belt surrounding the neighborhood 
– that guarantees a natural retention area 
reducing runoff  peaks. Besides that the unsealed 
area allows water to infi ltrate in the ground. 
Thus, the ground water is recharged for future 
generations and consequently, the aquifer 
can recover and land subsidence decreases.
Another way to reduce the large amount of 
rainwater runoff  that leads to fl ooding in 
storm water scenarios is rainwater catchment. 
Therefore, we want to install communal rainwater 
catchment systems on the roofages of the main 
facilities in Bandarharjo like for example the 
warehouse. The collected rainwater is stored 
in cisterns and can be used as service water in 
the neighborhoods or be a new source of public 
potable water after simple charcoal fi ltration. 
Furthermore, we want to provide workshops and 
tutorials in cooperation with NGOs that are already 
operating in Semarang, like the organization 
“Bintari”, for the inhabitants to learn how to build 
a small-scale rainwater catchment system with 
low cost materials on the roofs of their houses in 
Bandarharjo. Installing such a system on every 
house in the planning area the amount of fresh 
water extracted from the aquifer is reduced by 
50 % and the ground water reservoir can recover 
ensuring a sustainable water supply in the future.
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WASTE RELATED MEASURES

Waste related challenges originate in 
uncontrolled waste disposal, the lack of organized 
waste collection services and the insuffi  cient 
awareness of the local people in Bandarharjo.
Not only reducing the health risk due to 
irresponsibly discharged waste but also 
strengthening the local economy, the new waste 
management system is another focus intervention 
of the SPROUD concept. The idea of “Bank 
Sampah’s”, trash banks, is an emerging concept 
in Indonesia: People bring their waste to a Bank 
Sampah and receive money in return. Workers 
then separate the waste in diff erent categories 
and the well-sorted waste is resold with a profi t to 
big recycling companies. Bank Sampahs already 
exists in some parts of Semarang and also in an 
unoffi  cial way in Bandarharjo. Incurring waste 
is collected at household level by Bank Sampah 
employees, sorted at the facility and resold. The 
inhabitants do not pay or receive any money 
for the collection service. This give-and-take 
relationship ensures a better understanding 
of the value of waste, reduces pollution on 
street level and makes a profi table operation 
of the Bank Sampah possible. Additionally, 
river strainers fi lter and sieve garbage out of 
the river while the water can still pass through. 
This collected waste can then also be recycled 
in the waste banks, which generates jobs and 
ultimately turn garbage into items that have 
economic value. (Resilient Semarang, 2016: 104). 
To manage the large amounts of waste our 
concept proposes an upgraded communal waste

management with defi ned points to collect 
garbage. To make it as easy as possible for the 
inhabitants of Bandarharjo to get rid of their 
waste we off er small public waste disposals every 
200m.  Furthermore, the SPROUD concept aims 
to raise the community’s awareness through 
education, motivation to exchange materials 
and their participation in construction. To 
educate people about waste disposal and 
recycling we want to provide workshops in 
cooperation with local NGOs like “Trash Hero” 
to create awareness for the problems that 
uncontrolled waste disposal is causing and to 
teach people how they can use recycled items 
in their everyday life, for instance how to built 
a bicycle from recycled garbage or how recycled 
materials can be used as construction materials 
for housing structure. We aim to develop a 
recycling loop by reusing and exchanging 
materials to reduce the production of waste. 
Furthermore, organic waste used for bio 
gas plants ultimately bears the potential to 
become an alternative energy resource for 
Bandarharjo and its surroundings. Besides that, 
compost and other organic waste, can be used 
as fruitful soil for the urban farming project 
we want to implement in another context. 
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SOCIAL RELATED MEASURES

The social aspect of the SPROUD concept 
is the most outstanding one and unites all 
other interventions by an interconnected grid. 
Involving the community in the realization of 
the concept is the main key to ensure social 
awareness and consequently create a sustainable 
future. Building up upon the existing structure, 
reusing abandoned buildings are necessary to 
respect the local structures and communities.
We propose education facilities in the historical 
warehouse, where especially environmental and 
political issues can be discussed and workshops 
can take place in order to deepen the awareness 
of the people in Bandarharjo in their own power. It 
is necessary to create a common understanding 
of problems and solutions for the the challenges 
in Bandarharjo. Therefore the SPROUD 
project motivates the inhabitants to actively 
participate in construction of the green belt 
and housing facilities. By doing so the society’s 
awareness of the environment will improve and 
littering, vandalism and theft can be cut down.
As our design proposal is meant to 
be integrated want also want to face 
the topics emergency and crime 
In order to improve the overall situation in 
emergency cases we propose to set up SOS-
stations every 200m, which off er short term 
solutions for small problems, like fi rst aid kits 
in case of a small accident, we also propose to 
combine these SOS- stations with recycling waste 
disposals, to give them a everyday function. 
Also, on unused and empty places we want to 

arrange self-suffi  cient platforms in between 
dwelling units for every RT. These are designed as 
gathering points during emergencies, which Last 
up to a few hours, like a fl ash fl ood and serve 
as meeting places for the community during the 
everyday life. The platforms are elevated to keep 
people dry in case of a fl ood. Since every RT has a 
community organized night-security we want to 
position the security on our platforms to prevent 
vandalism, stealing and to be present in case of 
an emergency. Furthermore we propose to create 
cooperations between the safety representatives 
of the city and these self-organized night-
securities in terms of trainings and workshops, 
fi rst to formalize their power and second to create 
a frame for their work. Lastly we want to install 
main evacuation points, which are designed to 
provide shelter for more people and longer period 
of time, as they off er a place to sleep and food.
The belt also represents a secure connection 
to main spots as the airport and train station 
to evacuate people if needed. Besides that we 
design an elevated walkway on the belt that 
ensures evacuation during fl ood disasters. 
In case of crime we not only want to create 
a cooperation between the community-
organized night security and the offi  cial safety 
representatives of the city, we also want 
to install lights in every SOS-Spot to create 
more street lights to strengthen the feeling of 
security of the people in Bandarharjo at night.
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ARCHITECTURAL APPROACH

Inspired by the dynamics of the existing 
informal settlements in Badarharjo and the 
conversion of buildings in disaster cases 
our architectural design approach covers 
various necessities and is highly customizable. 
We propose a modular building grid with a 
sanitary shaft to guarantee a hygienic comfort 
regardless of the buildings specifi c use while 
maintaining infrastructure eff ectiveness. The 
modular grid system is build from local wood and 
each grid panel has a size of 240cmx240cm, since 
we determined this dimension to be a minimum 
of possible usable space. This wooden frame 
structure is easy to built, to reconstruct and to 
extend in case of the need for more space by each 
inhabitant. The vision is to provide a supportive, 
multifunctional grid structure for various 
facilities, which can be simply reused regarding 
to their demands. We aim to accommodate 
diff erently-sized families as well as hospital 
facilities and if needed commercial institutions. 
Furthermore, roofs of the multifunctional 
structure are designed to adjust sustainable 
measures like rainwater catchments or drainage 
systems continuously. Through the connection 
of tong constructions and bracing access areas 
made of wood and clay it will be possible for 
every briefl y instructed and manually skilled 
inhabitant of Bandarharjo to reconstruct our 
proposal with what is already locally available. 
Furthermore we want to create a trashbank were 
people get recycled construction materials in 
reward of their trash. Every fl oor as well as the

roofi ng structure is constructed to allow the later 
addition of stories including a drainage system. 
The elevation of the building made possible by 
the stilts of its wood frame creates a buff er 
zone to cope with the impact of fl ash fl oods 
and land subsidence. Inhabitants wont acquire 
a completed apartment, instead they can rent 
panels of space inside the structural grid and 
install their walls and facilities according to 
their specifi c needs and familiarities. Apart form 
providing temporary living space the building 
shell can be economically transformed into an 
social or cultural institution, like an Hospital or 
a library. The Idea behind this is to use the few 
space in Bandarharjo as sustainable as possible. 
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THE APP 

The integrated SROUD concept introduces various 
proposals, however, it is key to create awareness 
and to motivate people. It is necessary that the 
community wants to participate and contribute 
to the social esteem. Therefore our SPORUD 
project is augmented by a mobile Application, we 
have developed for all smartphone users. People 
living in Semarang are already very familiar with 
using cellphones, also the demand for mobile 
connection is increasing. Accordingly to this 
we develop an APP to make the developments 
we want to trigger more visible, to connect the 
people to each other and to NGOs, which play 
a huge role in fulfi lling our aims, furthermore 
the APP gives NGOs the possibility to interact 
and it is a way to show possible investors the 
progress which has been made, and to present 
them possible projects to invest in. In case 
of an emergency the APP shows the people 
where they can get help and it connects them 
to reconstruct after the catastrophe is over.
The App is based on a open street map that 
clearly demonstrates everyday issues, such 
as littering, water supply, fl ooding or crime. 
As an example, once a garbage is tracked and 
reported, people are asked though the APP 
to clean it. In return volunteers receive credit 
through a reward system in form of points. 
Collected reward points can be traded for 
convenient goods, like phone credit, food supply 
etc.. Moreover, we introduce a reputation 
system where people can rate each other and 
demonstrate their acts of charity. By doing so the 

community creates „social credibility“ and trust. 
The mobile application extends the 
communication among the whole community 
in Semarang. It creates a more eff ective dialog 
where people who have issues and problems 
after a disaster can express these whereas 
those, who have the expertise to solve them, 
can provide their knowledge and skills and help.
Our vision is to simplify data collection to 
ensure a comprehensive analysis of disasters 
and fi nally to improve the community’s 
preparedness in the future. This data also 
provides real time information for instance 
as an early warning system in disaster cases. 
Also, in order to raise people’s awareness in light 
of their environmental and social challenges 
we propose an encyclopedia included in the 
APP. It demonstrates sustainable interventions 
in a simple way, such as better waste disposal 
initiatives, approaches to reuse garbage, a 
resilient water treatment or evacuation routs 
in case of emergency. This feature also includes 
instructions for the actual constructions 
of our proposals. Thus we motivate people 
to built sustainable interventions and we 
facilitate to rebuild them. We aim to make 
people familiar with our suggested strategies 
on the belt and engage them to participate. 
Our SPORUD solution foresees the access to the 
belt and to it’s activities in both ways: physically 
and virtually with the APP. The access to the 
belt is seen as a catalyst creating a sense of 
belonging and pride among the community. The 
vision is that people in Semarang literary carry 
the key for a resilient city right in their pockets.
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Semarang, and Bandarharjo in particular, faces 
a series of threats mainly related to climate 
change but also interconnected to social and 
infrastructural problems. The SPROUD concept 
aims at fostering a discussion and strengthening 
the exchange between local communities and 
NGOs rather than implementing top-down 
interventions. Through the SPROUD measures, 
a resilient change evolves from within the local 
community itself promising stability and self-
suffi  ciency for the future development. The 
green belt as a multifunctional wetland park 
represents the base of all other interventions in 
the SPROUD framework. Not only does it serve 
as an emergency evacuation route in case of 
disaster but also provides space for recreational 
activities, community-based learning and 
ecosystems re-integrated to the urban 
context. Therefore, communal preparedness 
is achieved by involving resilient measures into

the everyday lives of the inhabitants.
Within our long-term approach, we developed 
three key elements: water, waste and social 
challenges. These measures are interlinked and 
cannot be regarded separately. Enabling an 
independent growing of SPROUD and enhancing 
the resilient approach, the local people need to 
be actively involved, especially for the long-term 
goal to improve the quality and save supply of 
water and to establish a waste management 
network. Decentral systems, adaptive structure 
and simple maintenance in implementing the 
measures are playing a main role in our concept. 
The green belt system combines environmental, 
social and architectural aspects in an integral 
way supporting Semarang to get prepared 
for future challenges of climate change.

CONCLUSION
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