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I. Abstract
RE TRACE follows the invitation to the 2017 DRIA competition 
to present urban design proposals responding to droughts, 
subsidence and flooding in Semarang, Indonesia with a focus 
on the district of Kampung Kali Bahru.
Semarang is a bustling and vibrant city, rapidly developing 
around its historic core (Handayani 2014). Urban culture and 
heritage result from multiple influences, as well as from exch-
anges during the colonial rule. The Dutch influence is still 
manifest in the trading port, the canals, the buildings of rele-
vance to cultural heritage and the segregated infrastructure 
development within the urban region (Handayani 2014). The 
multicultural background of Semarang, along with the current 
immigration phenomenon, gives the city a culturally diverse 
character, which is a great asset for its social and economic 
development.
Despite Semarang’s development, it faces a number of chal-
lenges, including: growing urban poverty, inadequate basic 
services, increasing crime rate, environmental degradation, 
land subsidence, freshwater scarcity, and disasters following 
tidal and flash floods (NUS 2017).
The aim of our project is to increase the quality of life of Sema-
rang’s inhabitants, particularly in Bandarharjo, by developing 
Semarang into an inclusive, safe, resilient and sustainable city 
(Resolution 2015). Achieving this goal requires reducing the 

vulnerability and exposure to environmental hazards, imple-
mentation of inclusive public spaces, stimulating economic 
and social development without compromising the environ-
ment, generating a life free from violence, and creating in-
cremental egalitarian development opportunities.
In order to reach this aim, the RE TRACE project team devi-
sed a comprehensive and holistic strategy. For the reducti-
on of the causal factors of floods, and the mitigation of their 
effects, an overall watershed management strategy is pro-
posed. This management strategy considers both the local 
and regional scales through nature-based approaches in the 
short and long-term, including reforestation, water retention 
techniques, and alternative production activities (Marfai 2008, 
Planchot 2015)
Furthermore, we work with the city’s cultural identity to pro-
mote social and economic development. Taking advantage of 
the existing architectural heritage, we aim to provide an ade-
quate physical environment for social, economic, and recre-
ational activities and strengthen community cohesion, which 
ultimately facilitates crime reduction and equality promotion 
(Crowe 2000). The multicultural dynamic of Semarang has the 
potential for common understanding and social self-regula-
tion and organization, which is vital for the construction of a 
social-ecological resilient city (Wilkinson 2012). 

fig. 1:Perspective of Semarang and region
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II. General Description
Semarang is a bustling and vibrant city, rapidly developing 
around its historic core (Handayani 2014). Urban culture and 
heritage from multiple influences, as well as from exchanges 
of the period of colonial rule are still visible in the urban fa-
bric. For instance the Dutch influence is still manifest in the 
trading port, the canals, the buildings of relevance to cultural 
heritage such as the Warehouse in Bandarharjo and the seg-
regated infrastructure development within the urban region 
(Handayani 2014). The multicultural background and the on-
going process of immigration gives the city a culturally diver-
se character. 
This cultural diversity of Semarang is an asset for the future 
social and economic development, but the critical growth 
pattern like urban poverty, inadequate basic services, en-
vironmental degradation, and vulnerability and exposure to 
hazards are challenges in the face of acute urbanization pres-
sures (NUS 2017). 
The aim of our project is to increase the quality of life of 
Semarang’s inhabitants, particularly in Bandarharjo, by de-
veloping an inclusive, safe, resilient and sustainable city (Re-
solution 2015). To achieve this goal we propose several mea-
surements to reduce the causal factors of floods and mitigate 
their impact, improve the environmental conditions, produce 
safe inclusive public spaces, and stimulating egalitarian eco-
nomic and social development.

We aim to achieve socio-ecological resilience for the com-
munity. The community should be able to absorb stresses 
and shocks, without losing its structure and function, be able 
to adapt to changes, without losing their identity (Wilkinson 
2012). Each city is unique and formed by the qualities of pla-
ces and people (Rodwell 2007), it is necessary to keep and 
maintain these qualities. Furthermore, the multicultural dyna-
mic of Semarang has the potential for common understan-
ding and social self-regulation and organization, which is vital 
for the construction of a social-ecological resilient city (Wil-
kinson 2012).  

Resilient SustainableSafeInclusive

fig. 2: Development goal

RE T RACE
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fig. 3:Flood Prone Areas
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fig. 4: Design Proposal

Therefore we elaborate this project not only on physical as-
pects but also on social processes and cultural traditions, in 
the broader sense, cultural identity. We aim to improve com-
munity cohesion and cooperation to ultimately establish in-
clusiveness, safety, resilience and sustainability.
To improve the environmental conditions and to decrease the 
vulnerability and exposure to flash floods, our strategy uses 
technical and nature-based solutions in order to control the 
mass flow rate. Moreover, in the coastal area, we propose 
green infrastructure, that helps to reduce the impact of tidal 
flooding. 
Furthermore, our project undertakes measurements to 
decrease the over-exploitation of the groundwater. In the ur-
ban area we propose retention techniques along the river to 
prevent the river from flooding the urban area. 
To stimulate social and economic development, we aim to 
provide the physical environment for social, economic and 
recreational activities, in order to strengthen community co-
hesion, which ultimately facilitates the reduction of crime and 
promotes equality. 
The enhancement of cohesion will increase the community’s 
capacity of disaster preparedness and response.
We work with the cultural identity as an asset for social and 
economical development.  

Taking advantage of tangible architectural heritage, such as, 
the warehouse and the canal as an appendage, as well as the 
traditional fish smokery and the Kali Semarang and an inter-
connecting axis.  We aim to provide inclusive spaces for soci-
al, economic and recreational activities. The cultural heritage, 
as a historic environment, connects people‘s lives to a com-
mon shared identity (Hayden 1995). 
The architectural interventions promote formal and informal 
economic activities, intercultural dialogue, water manage-
ment and environment improvement, creating equal oppor-
tunities for everyone, no matter what gender or ethnicity and 
enhancing shared cultural identity. 
The multicultural dynamic of Semarang has the potential for 
common understanding and social self-regulation and orga-
nization, which is vital for the construction of a social-ecologi-
cal resilient city (Wilkinson 2012).
This communal identity building cannot be enforced, but the 
inclusive urban and architectural spaces, might help to avoid 
social conflicts if the quality of life improves in equal oppor-
tunities, a healthy environment.
These actions will help enhancing the social-ecological resili-
ence of the city of Semarang, the aim of developing an inclu-
sive, save, resilient and sustainable city.
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III. Analysis

The urbanization process of Semarang started with an eco-
nomic boom as a result of Dutch investments in infrastructure 
during the period of colonization (~1547-1945). The Dutch 
cultural influence is still visible in the region and shapes the 
urban space even today (Setyoko 2011). The Dutch-construc-
ted canals, the harbour, and buildings such as the warehouse 
in Bandarharjo or Lawang Sewu (“Thousand Doors”) and the 
headquarters of the Dutch East Indies Railway Company, are 
still notable urban landmarks. Moreover, this influence is evi-
dent on a larger scale, such as the structures’ product of seg-
regation within the urban region (Setyoko 2011).
The old city expanded along the Semarang River, the primary 
fluvial element in the city at the time. During the colonial era, 
urban growth was highly controlled by the Dutch, who kept 
manual labour in the rural areas. The city experienced no si-
gnificant growth during this period. After independence, the 
city’s population increased rapidly, and the urban structures 
became more intricate and difficult to discern.
Nowadays, the urban fabric cannot be categorized into or-
derly patterns, and the master plans are not adaptable to the 
constant change of the city. Physical degradation of the city 
center, due to a lack of economic resources and vulnerability 
to hazards, has led to a decline of its role as a central node. 
This produced a migration of the middle class and main eco-
nomic activities to the urban periphery (Setyoko 2011).

Based on recent statistical data (2007), the city centre has 
been experiencing negative growth, whereas the population 
in the urban fringe is increasing at a high rate. The physical 
growth is mainly focused on the southern mountain area, and 
in the east, in the southern part of the plain (Setyoko 2011). 
The population is estimated to grow approx. 46% by 2030. 
(NUS 2017).
Semarang’s population growth is higher than that of the sur-
rounding settlements. This indicates that the city is attracting 
immigration and starting to function as a regional hub (Mulya-
na 2013). Semarang’s economy is still trade-based, accoun-
ting for 40% of the GDP, followed by industrial sector, which 
accounts for 27% (2000) (Asnawi 2005).

fig. 6: Historical Buildings

fig. 5: Lawang Sengu

Semarang
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This growth puts pressure on the surrounding ecosystems, 
which in turn takes its toll on the water cycle of the region. In 
the highlands of the south, the rainforest has been reduced 
as a result of new settlements and the expansion of agricultu-
ral land (Mulyana 2013). As the forest recedes, the rainwater 
runoff has insufficient time to infiltrate into the ground, which 
reduces the amount of groundwater, and aggravates the lack 
of available fresh water.
At the same time, the increased mass flow rate of the runoff, 
which is characterized by high discharge peaks, carries un-
protected soil downstream, heavily increasing the load of se-
diment in the rivers. This reduces the capacity of dams and 
augments the water levels which translate into stronger and 
more frequent flash floods in the lowlands (Marfai 2008). 
Along the coastline, flooding is also aggravated by human 
intervention: the establishment of monocultural fish farming 

in close proximity to the shoreline, in combination with the 
removal of mangrove forests and the coast line expansion 
towards the sea, have increased the exposure of the coastal 
areas to tidal floods. As the mangrove forest disappeared, 
its tide attenuation feature was lost. This has resulted in in-
creasing strength and height of tidal waves and storm surges. 
These effects are intensified by the construction of hard infra-
structure and sea level rise (Marfai 2008). 
The city’s vulnerability to floods is worsened by the effects of 
land subsidence. Due to the overexploitation of groundwa-
ter for industrial activities and human consumption, some re-
gions of the city are sinking from 2 to 16 cm per year. Moreo-
ver, the freshwater table has fallen, resulting in the salinization 
of the aquifers (Marfai 2008).

fig. 7: Focus Areas
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As the competition considers Semarang in a general perspec-
tive, the specific focus of this project is the area of Kampung 
Kali Bahru, part of the sub district Bandarharjo in northern 
Semarang. Because of its location, Bandarharjo is particularly 
vulnerable to tidal and flash floods (NUS 2017). The occurren-
ce of these phenomena causes disasters, which result in the 
loss of human lives, infrastructure damage, and interruption 
of services, which leads to a decrease in land value and impo-
verishment of the population. (Setyoko 2011).
Bandarharjo has 21,000 inhabitants and a density of 6,140 
people/ km², one of the highest in Semarang, even though 
nearly half of the area is used as an industrial area. 
The study site of the competition is characterized by non-In-
donesian/non-indigenous influence. The colonial influence 
is still visible today, which has come to represent part of the 
local identity. The Kalibaru canal that divides the sub district 
Bandarharjo in two parts was first founded as a Dutch harbour 
in the city. It was later expanded and eventually built towards 
the sea. Although the infrastructure of the canal is still in good 
condition, due to its non-operative state, the water is almost 
stagnant (NUS 2017).
Next to the Kalibaru canal lies the warehouse “Goedang Toe-
djoe.” This element was built in 1911 and is listed as a cultu-

ral heritage building. It is considered an important heritage 
element in the area; nevertheless it has suffered deterioration 
since it was nationalised by the government in ~1961. (Tio 
2007).
Bandarharjo is located along the Semarang River, one of the 
oldest parts of the town. Most of the early economic activities 
took place along the River (Setyoko 2011), since it was the pri-
mary transportation element. However, the river brought the 
floods directly into the city center, therefore the Dutch built 
the Banjir kanal Barat, which decreased the water volume in 
the river, making it unfit for sailing.(Hardiman 2012)
The smokery activities first started within the housing area, 
however, due to safety reasons, they were relocated to its 
current position at the banks of the Semarang river in 1986. 
The smokery can be considered as a local people industry, 
as it extracts and processes local natural resources for local 
consumption. Regardless the physical condition of the smo-
kery and the high risk to flooding and fire, the local people 
have sustained fish-smoking activities. The fish-smoking in-
dustry provides jobs for people without high education and 
retains Semarang’s feature as a coastal city (Hardiman 2012).

fig. 9: Smokeriesfig. 8: Warehouse

Bandarharjo
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III. Proposal
Regional Proposal
The proposal entails a long term regional strategy with a se-
ries of short terms actions and a detailed proposal for the 
neighbourhood of Bandarharjo, which responds to and en-
hances the regional strategy. In order to reduce the exposure 
and vulnerability to environmental hazards, and reduce the 
occurrence of disasters, we propose a regional watershed 
management strategy, considering environmental, infrastruc-
ture, economic, and social factors. Furthermore, the proposal 
adopts a collaborative approach through the inclusion vari-
ous stakeholders. This strategy is divided into three parts: the 
southern mountain area, the coastal area, and the river and 
urban area.

fig. 10: Measurements
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The fi rst approach is to implement a reforestation process 
in order to stop and revert erosion, and to increase rainwa-
ter infi ltration. In comparison with the existing agricultural 
practices, which focus on monoculture, we propose crop di-
versifi cation. This diversifi cation involves the implementation 
of agroforestry and silviculture. As a way to facilitate the tran-
sition of this practice, the proposal evokes an Indonesian tra-
ditional agroforestry practice called “Tumpangsari,”: an agro-
forestry technique that builds upon temporal rotation rather 
than spatial rotation (Wirdinata 1987). 
This strategy might increase the probability of an acceptance 
of the proposed transition, as it attempts to avoid the imposi-

tion of external practices. Moreover, the implementation will 
entail a series of participatory processes, working alongside 
local NGOs, community groups, and the local government. 
In this way, the mountain area will maintain and increase its 
production while simultaneously increasing the rainforest 
area. Furthermore, the marketing of local food and timber will 
help supply the region and thus, avoid some importation of 
external resources. This will help to strengthen the local eco-
nomy, boost social-economic development, and strengthen 
the connection between  the rural and urban aspects of Se-
marang’s identity. 

fi g. 11: Mountain: Agroforestry

Southern Mountain Area
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The second approach in the southern mountain area is offl ine 
ponding along the rivers and streams, to capture the peak 
runoff, in order to reduce the mass rainwater fl ow rate. The 
ponds will regulate the fl ow of water that is discharged to the 
rivers, nearby the mountain areas, which signifi cantly reduce 
the speed and volume of the waters entering the river, hen-
ce reducing the intensity of fl ash fl oods downstream (i.e. the 
city). Moreover, these retention ponds have the potential to 
be used by the agroforestry and silviculture farmers as an al-
ternative source of water for irrigation purposes. 

fi g. 12: Mountain: Reforestation and Offl ine Ponding
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fi g. 13: Mountain: Water Reservoir

The third approach in the area is the construction of water 
reservoirs. The government in Semarang has already taken 
disaster risk reduction measurements along the Kreo River th-
rough the construction of a dam and a water reservoir. Never-
theless, fl oods still occur quite frequently. To control the river’s 
fl ow rate in a bigger scale, we propose building a dam which 
creates a water reservoir in the lower area of the Garang River, 
which is the river with the largest fl ow rate in the region (220 
m³/s) (Planchot 2015). Constructing a dam along this river will 
signifi cantly reduces the fl ash fl oods in Semarang and allows 
the production of green energy by using hydro engineering. 
The dam’s role in terms of fl ood protection, hydropower, fres-
hwater and its infl uence on the local aquifers, outweighs criti-
cal impacts to the local environment, especially when taking 
into account, that the proposed area is a valley, which already 

suffers from anthropogenic degradation of the environment.
As a way to reduce the extraction of groundwater for indus-
trial purposes, we propose the construction of an alternati-
ve water supply system for the industrial zones. This will be 
supplied by the water from the two reservoirs. The industrial 
zones can get subsidized access to this new raw water distri-
bution grid, under the condition that they start to implement 
wastewater treatment technologies before they discharge 
their used water in the rivers. This approach aims to decrea-
se industrial water pollution in the rivers of Semarang. The 
reservoir could also provide a public leisure space and local 
recreational area to the inhabitants of Semarang, as well as 
increasing the rainwater infi ltration rate.
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In order to reduce the impact of the sea level rise and tidal 
fl oods, the proposal adopts a green infrastructure approach. 
The establishment of a mangrove fringe along the coastal 
plain will help to prevent tidal fl ooding, stabilize the coastline, 
and impede further land reclamation. 
Moreover, the mangrove area entails an ecosystem which 
is capable of fi ltering water and is home to several species 
which are important to the Indonesian diet. The water bet-
ween the mangroves and the urban settlement is rather calm, 
which allows for aquaculture activities. To establish this, per-
meable structures would be created to restore the sediment 
of the coastline, and cheniers will be set up to reduce the 
strength of waves. In contrary to existing coastal protection, 
RETRACE uses a nature-based approach. This will help to cre-
ate a more stable coastline, reducing both the vulnerability 
to environmental hazards and the strength and frequency of 
tidal fl oods. 

fi g. 14: Coastal Area: Mangrove Forest

Coastal Area
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In the urban area, the approach bases on a water retention 
strategy. This strategy considers the creation of buffer zones 
and retention ponds in the rivers. These buffer zones com-
prehend reordering of the riparian zone with the addition of 
a recreational area and the construction of plains in different 
level. This arrangement allows to have multipurpose zones, 
which during the dry seasons can be used for recreation and 
social gathering, while in the wet season could be flooded 
to mitigate the impact of the floods and increase rainwater 
infiltration. 
Meanwhile, the retention ponds will be developed using va-
cant land. This ponds will create small green public spaces 
that will be connected with the rivers, simultaneously the per-
meability of these ponds will be improved in order to increa-
se the infiltration rate of water. On a smaller scale, the ponds 
will also serve to mitigate the effects of floods. 
These two approaches will generate a series of gathering 
points with local and medium reach, with the intention of cre-
ating inclusive spaces which at the same time promote a cul-
ture of water management and environment recovery. 

Urban Area

fig. 15: Urban Area: Retention at Semarang River
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The proposal for Bandarharjo works from the urban scale to 
the scale of architectonic detail. Fulfilling our overarching 
goal of improving quality of life, the project proposes a set 
of interventions in the built environment. With the objective 
of improving the public space, enhancing social interaction, 
boosting socio-economic activities, and strengthening the 
community identity, the architectonic intervention will entail 
three main parts: the river axis with the Semarang river and 
the smokery on the west side, the canal axis which includes 
the Kalibaru canal and the warehouse, and a proposed axis 
of interconnection between these two areas. Moreover, this 
intervention adopts a water management and environmental 
approach along the river and the canal.

fig. 16: Bandarharjo

Bandarharjo 
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Historically, the river has been the city’s most important trans-
portation route, and therefore a very lively part of the city. This 
proposal aims to bring back these activities by upgrading the 
river banks with a promenade and sitting steps. This prome-
nade will help to improve mobility as well as provide a safe 
public space. 
The fish smokery is located on the east bank of the Semarang 
river, which is a distinctive feature of the Kampung Kali Bahru. 
This building plays an important role in Bandarharjo, as it has 
become a part of the identity of the community. However, the 
smokery is prone to flooding and fire, representing a high risk 
for the workers and the neighbourhood. 
The proposal approaches the smokery through a series of in-
terventions, paying attention to maintain its character and its 
local cultural meaning. First, the surrounding houses will be 
elevated to prevent flooding and slightly separated, in order 
to reduce the risk of fire. Moreover, the area around the smo-
kery will be revegetated to improve the microclimate. Addi-
tionally, new fishponds will be established for the self-supply 
of the smokery, with the riparian bank designed to purify the 
water. 

fig. 17: Vision for Smokery

River Axis
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The architectonic intervention in the smokery aims to reorga-
nize the sequence of the rooms in the ground plan, in order to 
establish a healthier and more effective working environment. 
Currently, the disembowel of the fish takes place in front of 
the smokery, which covers the street in rotting organic waste. 
We propose transitioning this activity to the porch in the back, 
in order to have a cleaner and more hygienic street space. 
The smoking and drying of the fish will still take place in the 
front of the houses. 
On the Semarang river, to which the smokery is connected,  
we propose the construction of a new fish restaurant. The 
restaurant will be built with a similar construction technique 
to that of the smokery. The construction will stand on stilts in 
the river and merge the promenade in the riverbanks with the 
smokery. The restaurant will offer traditional dishes in additi-
on to the smoked fish. 
Furthermore, the project offers a place for the existent infor-
mal trading activities, which constitutes a form of revenue as 
well as a cultural practice of the inhabitants of Bandarharjo.
These interventions will allow the smokery to achieve a more 
stable functioning, which will improve the security conditions 
and its economic efficiency. The design improves the struc-
tural quality while maintaining its cultural heritage features, 
in order to decrease the risks to the workers and nearby re-
sidents while keeping its cultural meaning among the com-
munity. 

Moreover, as the disposal techniques are improved, the orga-
nic and inorganic residues will stop been poured into the ri-
ver. This will reduce the level of pollution of the river, increase 
the water quality, and reduce the amount of sediment which 
increases the river’s capacity.

fig. 19: Section Riverside with Smokery

fig. 18: Smokery groundplan

Worklfow:
1 Delivery   
2 Cleaning, cutting and putting 
   into water
3 Putting on stick
4 Putting on shelves

5 Smoking
6 Packaging
7 Street vendors
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Similarly to the smokery, the warehouse is an important land-
mark in Bandarharjo’s urban fabric. Along with the canal it 
functions as a boundary, a meeting point, and a connection 
route for Bandarharjo.
The objective of the project is to repurpose the old 
warehouse in order to make the heritage site more acces-
sible to the inhabitants of the surrounding neighborhoods. 
It will become a culinary hub in Bandarharjo, combining a 
local market, a food court, a jamu (traditional Semarang) tea 
house, and  a cafe, as well a culinary school and gardens for 
self-supply. This will enhance the economic activities in the 
neighbourhood by creating a new economic node. 
Moreover, this will not be the only characteristic of this archi-
tectonic element. As the warehouse is very well connected 
with main roads, it has a potential to be a mobility hub. 

In front of the warehouse, a bike sharing station will be 
installed to offer an environmentally-friendly transportation 
system. This will be complemented with a Becak station. 
Becaks are already a very commonly used mean of transpor-
tation, and the warehouse will provide a new node for it. This 
will also offer the option of becoming a regular transportati-
on hub. Additionally, improvements will be made for a more 
environmental-friendly transportation option.

fig. 20: Warehouse groundplan

Canal Axis
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fig. 21: Canal schnitt

The urban structure that the warehouse and the canal form 
provides an excellent foundation for a comprehensive 
landscape architecture project. Following the regional propo-
sal, the project intends to repurpose the canal into a multi-use 
water management element, combining a water retention 
area, both a nature based and and a high-technology water 
treatment facility, and its usage as a public space.
With help of the drainage and infrastructure system in Bandar-
harjo we collect the greywater of the inhabitants without ma-
king a major intervention into the infrastructure. The water will 
be cleaned in multiple high-technology wastewater treatment 
facilities, which bases on the advanced membrane filtration 
(MBR). 
Furthermore the runoff from green spaces, roofs and facades 
gets collected and conveyed by a Bioswale, which filters nu-
trients and dissolved particles, to the canal where it got mixed 
with the effluent of the MBR, before it is stored into the canal.

The bank of the canal is designed to handle different water 
levels, which result from the different rainfall characteristics 
during the monsoon and dry seasons. Furthermore, the canal 
will use shore plants and floating wetlands to increase the sto-
red water quality before it gets pumped back into the Kam-
pung as service water. 
In the long term, this nature based system can be integrated 
into the private water distribution grid, which is based on un-
controlled private wells of the inhabitants of the Kampung. 
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By designing this nature based water retention area/canal, we 
focus on the accessibility for recreational and cultural activi-
ties, to bring the people closer to the water. Hopefully, this 
will result in familiarity with and trust of the technologies, and 
raise awareness of this resource. In this way, the proposal in-
tends to intervene not only in the space itself, but also in the 
identity of the community. The culture of water treatment and 
management could become a part of Bandarharjo, thus in-
creasing its potential for resilience. 
The area of the warehouse is one of the areas in Bandarhar-
jo with the highest elevation. With the implementation of the 
project, it will become a well-known gathering point for the 
people in Bandarharjo. Its topography, accessibility, and easy 
identifi cation make the warehouse a suitable pick-up point for 

evacuation in case of a disaster. Furthermore, the warehouse 
area is well connected to the mobility networks of the city, 
which provide  direct connections to the airport, train station, 
harbour, fi re and police stations, and hospitals.Finally, to faci-
litate the creation of a marketplace instead of the warehouse, 
training on food security, food hygiene, and sales policies will 
be conducted for merchants and their staff.

fi g. 22: Canal and Warehouse
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The connection between the river and the canal areas will 
take place through the neighbourhood through the Jalan Ha-
sanudin street. This so called interconnection axis will provide 
many assets to the community. In the fi rst place, a clear com-
munication path between the two nodes of Bandarharjo’s 
project will bring them together and facilitate its functioning 
as a whole. 
The activities of both areas will merge with this axis, thus en-
hancing the already existing linear node through an inclusive 
space, in which many community dynamics can take place. 
This includes social gathering, formal and informal trade, re-
ligious and school events, and could also be used as an eva-
cuation route. This inclusive space will also serve as a com-
mon space for different religious institutions and minorities 
in Bandarharjo. 
As the Community axis provides mobility, it will also work as a 
medium for information sharing. This is especially important 
when related to disaster prevention and mitigation. As it will 
be a frequented and recognizable space for the community, 
we propose creating a graphic medium through which all the 
inhabitants can have access to current and relevant informa-
tion.

fi g. 23: Interconnecting Axis

Interconnecting Axis
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As a way to improve the resistance of housing to disasters 
we propose a series of architectural concepts that could be 
implemented by the inhabitants of Semarang. We based our 
concept on the principles of Indonesia’s autochthon architec-
ture, the batak house.The proposal is a further development 
of this traditional house, representing a modern interpretati-
on of the traditional principles. The first principle is the natural 
ventilation and the second is the elevation of the house.  
The roof serves as an open dormer, which allows wind to 
enter the house, and is vegetated, so it cools the air once it 
enters the house. The attic is not inhabited, it merely serves 
the purpose of cooling the air. The cold air sinks into the oc-
cupied rooms through a patio, then runs through the entire 
living space, and pushes the warm air out of small windows 
on the side of the building. 
The house is elevated by 0,8 -1m on masonry stilts. This allows 
the area to be flooded without having an impact on the living 

space itself. Furthermore, the unsealed ground underneath 
the house allows the water to percolate into the ground. 
The house is accessible by stairs as well as by a ramp. Before 
entering the house, there is a porch, and the first room of the 
house can be opened completely to the porch through fol-
ding doors. This allows the living space to merge more fluidly 
with public spaces, and it could be used for small businesses 
or just as a semi-public space. 
The house is masonry, a well known construction technique, 
and the roof is built with a wooden light weight construction. 
The first floor holds the common rooms like the living room, 
and the upper floor has the private sleeping rooms (Prof. Gün-
ter Pfeifer (pers. comm.)23/06/2017). Moreover, it will be pro-
moted the utilization of local materials, especially timber. This 
might help to create a market for the timber producer in the 
mountains of Semarang.

fig. 25: Ground Floor

fig. 24: First Floor fig. 26: Housing Principle

Housing

Room Layout:
1 Small business
2 Living room
3 Kitchen
4 Bathroom
5 Bedroom
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Pursuant to the objective of reducing the vulnerability of Se-
marang, and especially Bandarharjo, we include in the project 
an approach regarding disaster preparedness and response. 
This approach gives the already proposed architectural inter-
ventions an additional function through the existing networks. 
This includes the implementation of a traditional alarm sys-
tem, and the utilization of local and medium range evacuation 
points. 
Instead of using a high-tech alarm system, we propose the 
utilization of the Kentongan. This is a traditional tool similar 
to a bell, commonly used as an alarm system in the rural com-
munities in Indonesia. The utilization of a low-tech traditional 
alarm system would facilitate the implementation of an eva-
cuation system. With the proper community preparation, the 
local population will be able to know to where and how go, 
thus increasing the response effi ciency of the community.
Furthermore, specifi c locations around Semarang will be 
chosen as evacuation points. In the case of Bandarharjo, the 

warehouse represents the best option because of its topo-
graphy and connectivity. It is well connected to the mobility 
networks of the city, which provide direct connections to the 
airport, train station, harbour, fi re and police stations, and hos-
pitals. In the case of the interconnection axis on the Bandar-
harhjo’s proposal, the evacuation plan will be shared through 
the printed media located along the axis and in public spaces. 
Since the participation of the community and community 
strengthening is essential for disaster preparedness and re-
sponse (UNISDR 2008), a series of permanent community 
workshops  will be provided, in addition to the urban and ar-
chitectural proposals, in order to increase the capacity of the 
inhabitants to recognize and avoid risks. By giving the archi-
tectural interventions, not only a cultural and environmental 
feature, but also a way to deal with environmental hazards, the 
community identity can expand into taking this feature as its 
own. This could prove vital to increase the social resilience of 
the local communities. 

fi g. 27: Evacuationmap Semarang Scale fi g. 28: Evacuationmap Bandarharjo Scale

Disaster preparedness and response
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IV. Conclusion
Semarang is a rapidly growing city facing many challenges 
including urban poverty, increasing crime rate, environmental 
degradation, land subsidence, reduction of the availability of 
freshwater, and disasters as a consequence of tidal and flash 
floods (NUS 2017).
Our proposal aims to tackle these challenges through both 
regional and local approaches, and a long-term and short-
term vision. These entail the improvement of the environment 
and the water management techniques, along with the stimu-
lation of economic and social development, the generation of 
a life free of violence, and the creation of incremental egalita-
rian development opportunities. 
A city is a system made of many interrelated parts. In order to 
achieve a socio-ecological resilience, this system needs to be 
able to absorb shocks and to reorganize, while simultaneous-
ly experience a change. The system needs to retain virtually 
the same function, structure, and identity. It needs to change 
without losing its identity (Wilkinson 2012). It is due to this 
that our proposal builds upon the concept of cultural identi-
ty. RETRACE proposes to work with and enhance the cultural 

identity in order to make Semarang an inclusive, safe, resilient 
and sustainable city (Resolution 2015).
The project uses characteristic tangible heritage to propose 
safe, inclusive and adequate spaces for intercultural dialogue, 
formal and informal economic activities, technical and nature 
-based water management and environmental improvement, 
thus allow the community to build cohesion and cooperati-
on, while integrating adaptive urban concepts into their daily 
lives.
It is intended that the change in social behaviour through built 
environment and community work, will reduce crime rate and 
increase safety and security. Moreover, the enhancing of the 
identity will increase the community’s capacity of disaster pre-
paredness and response, as well as that of self-organization 
and cooperation. This identity building cannot be enforced 
or directed, but potential social conflicts might be avoided if 
the quality of life improves in an equitable manner, through 
access to equal opportunities, a healthy environment, and the 
development of a shared cultural identity. These actions will 
help enhancing the social-ecological resilience of Semarang.
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fi g. 29: Bandarharjo Warehouse
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