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ABSTRACT 

 

This project is about turning a number of problems in Semarang into solutions.  Our 

proposal is to improve the quality of life of the population and prevent the spread of diseases 

by the clearing of local waterways of waste and pollution. 

  

Providing drinkable water is one of the main project goals.  To begin, the cleaning the 

Kali Bahru canal by transforming it into a constructed wetland is an immediate visible 

improvement.   Furthermore, implanting rainwater collection tanks in the neighbourhoods is 

the next step towards improving public health and reducing soil subsidence at the same 

time. 

  

The second major goal of this project is innovative waste management.  Currently, 

waste is disposed of in a fairly random fashion leading to litter and accumulations in the local 

water ways of Semarang.  Our approach to the situation is to turn waste into a resource.  

Initially, with public education about recycling and revaluing, we propose to transform all 

plastic waste into an inexpensive locally produced building brick.  Semarang has a masonry 

building culture; therefore, the use of plastic bricks would be relatively easy to integrate into 

existing skillsets.  The ‘Sink and Rise’ house proposal will also help the community to adapt 

to soil subsidence whilst our water strategies will reduce subsidence over the long term. 

  

To accomplish this vision, we propose the building of a few new public infrastructures 

that will help generate the local transition to better resilience.  Our approach throughout has 

been low tech and community oriented solutions.  Our project is flexible, cost-effective and 

anchored in the existing Semarang culture. 

  

In conclusion, we hope to provide the Kampung Kali Bahru with the tools to be a 

more prepared community that will be able to respond to the challenges of their city and 

climate change whilst reinforcing their local economy and community spirit. 

  

            

           This was garbage.  This is the future. 
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GENERAL DESCRIPTION 
 

The site of Kali Bahru was chosen for its many problems. The lack of a sustainable 

source of drinkable water, causing some people to drink infected water or pump important 

quantity of water from the water tables. The latter option causes the soil to sink, destroying 

houses and infrastructures at the same time. It also impoverishes the population as they 

have to buy their water. Obviously, the floods caused by abundant rainfalls and the raising 

waters are problems as well. The floods are also making the tasks of collecting waste 

complicated and often impossible. The result of mismanaged water and waste is not only 

making the population’s life harder, it puts them in danger. Indeed, illnesses, including 

dengue fever, a great concern through the neighborhood, are more at risk to be developed in 

such environment.  

 

First of all, the floods are going to be managed with retention ponds. During the dry 

season, these retention ponds will become public places where a sense of community can 

grow. The canal Kali Bahru will be planted in order to naturally filter the water. Therefore, the 

population from the neighborhood will have access to clean, drinkable water. In addition with 

rainwater collecting systems both on private and public properties, not only Kali Bahru will 

have enough water to sustain themselves, but also be able to respond to their increasing 

needs, following the growth of the population for the next 15 years and more. 

 

Waste, especially plastic, will be collected and disposed on site, favoring recycling 

and upcycling. With Replast Blocks1’ technology it will be possible to transform plastic waste 

into bricks. These bricks, light, resistant and easy to assemble will be the main material to 

build houses, cooperatives, the public market, smokers and more.  

 

Right now, there are a lot of empty lots through the neighborhood. Water 

accumulates there and it is an environment prone to mosquitoes’ nest which could carry 

dengue fever. Thus, these empty lots are threats for the populations and important concerns 

for the families. Over time we propose to build houses, rainwater tanks and waste collection 

centres on those site.  

 

We designed a new house, the “Sink and Rise” houses, especially designed for Kali 

Bahru allowing owners to raise the walls of their houses as needed while the problem of 

subsidence is not solved. Owners will even be able to add a second floor if they want as 

their family need more space. In Kali Bahru, people are building their own houses. With This 

is Garbage, this culture is respected, this proposition aimed to teach people building 

techniques they can own so they can be more equipped to build long lasting houses, 

adapted to Kali Bahru’s delicate situation.  

 

This is Garbage aims to educate the population about the problems of sustainability 

in the neighborhood as we firmly believe that sensibilization will help the population to take 

better decisions about their living while making a more ecological & sustainable 

environment.  

 

                                                
1 BY FUSION. What is Byfusion? URL: [http://www.byfusion.com/]. Consulted in 2017. 
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In order to organize and explore solutions with the population, two cooperatives will 

be implemented. There, it will be possible to learn how to care for the wetland, water 

management, plastic management and building techniques. Those two coop will also be 

places of gathering in case of emergency, able to provide shelters and health care if needed. 

 

Also, a market, built by the new wetland and bamboo plantations in the empty 

spaces, will develop local economy. In order to always be accessible and that economic 

activities are never incapacitated by floods, the market will be built on platforms.  

 

The fish smoking industry, very important in the local economy, will be moved nearby 

the market. North of the site, the main winds will blow the smoke towards the sea. Combined 

with closed ovens and high chimneys, the effects of the smoke on population and worker’s 

health will be greatly diminish. 

 

There will be two new zoning used to build “Sink and Rise” houses. On one hand, 

with the expected growth of population, new houses will be essential. On the other hand, 

these houses will serve as model for the population and visitors so they will become more 

familiar with the population and more. 

 

The goal for This is Garbage is to provide resources for the population to change 

their issues into great opportunities and to serve as a model for the whole city and even the 

country or more. 

 

In conclusion, cleaning the streets of waste and provide clean water to the population 

will diminish the proliferation of illnesses and dengue fever. It will create not only a safe 

environment, but a place where the population can thrive. If the population sees value into 

plastic, they will stop throwing it and start disposing of it, cleaning the environment and 

creating a place where it is good and healthy to live. 
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ANALYSIS 

 

SITE 

 

LAND USE 

 

The principal land uses in Bandarharjo are mostly industrial and residential. The 

industrial sector is primarily composed of warehouses and some little shops in the trade 

environment. There is also a big part of it that is dedicated to the smoking fish industry. The 

rest is mainly residential with a high density of people.  

 

Commercial Fish smoking Residential 

Figure: Sections of the site. Designed by UdeM DRIA 2017 Team B. 
B1 

 

PATRIMONIAL BUILDING 

 

 The patrimonial building is used as a warehouse; it used to be called Goedang 

Toedjoe warehouse. Industrial economy is one of the most important economy on the site. 

 
Figure: Patrimonial building on site. Photos provided by Dria 2017. 

2
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FLOODING ZONE 

 

The flooding on site is mostly located on the southeast part of the district. There is 

also a part up north the closest to the harbour that is prone to flooding. 

 

 

 
 

Built Not Built Flood Risk prone area 

Figure: Flooding zone on site. Designed by UdeM DRIA 2017 Team B, based on document provided by DRIA 2017.
B2
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CONTEXT 

 

ECONOMY2 

● About 57% of people have jobs 

● 83 % of workers are working in non-agricultural industries 

● Working industry on site 

○ Fish smoking 

○ Industrial (warehouse) 

 
 

 

 

 

 

 

 

 

 

 

 

Figure: Unemployment Statistic. Designed by UdeM DRIA 2107 Team B 
B3

 

 

HEALTH 

 

One of our colleagues went to Semarang for the tour offered in March. When he 

came back, he explained to us the problems and opportunities he perceived and the ones he 

was told. Problems were numerous, starting with floods, stagnant polluted water attracting 

mosquitoes thus propagating dengue fever (1,300 cases of Dengue fever per year3), 

undrinkable water in the river and canal, respiratory problems from the fish smoking industry 

and many others we were already aware of from the contest brief. From this presentation, 

we concluded that the main issue of the people of Semarang was how its environment 

affects population’s health. 

 
Figure: Cases of dengue fever. Designed by UdeM DRIA 2017 Team B 

B4
 

 

They need healthy drinkable water, they need to drive away diseases carrying 

mosquitoes and rats, they need an efficient draining system, etc. With this in mind, we 

developed the project so that each intervention helped the population’s health, either as 

individual or communal. 

                                                
2 DESIGNING RESILIENCE IN ASIA, Dria (2017). SEMARANG, SHOCKS AND STRESS Resilient urban 

solutions for droughts, subsidence and flooding . International Design Competition and Symposium.  
3 NEGLECTED TROPICAL DISEASES. Molecular Surveillance of Dengue in Semarang, Indonesia Revealed the Circulation of 

an Old Genotype of Dengue Virus Serotype-1 
URL : [ http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0002354 ] 
Composting. Consulted in 2017. 
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Finally, the population increases by 1% every year and the actual situation is already 

overpopulated. The densification is almost mandatory for the 20 605 people actually living in 

the neighborhood.  
 

FISH SMOKING INDUSTRY 

 

The fish smoking industry is very important in this neighborhood. The number of 

workers highly depends of the fish quantity. Indeed, 95% of the fish workers come from the 

Kampung. Most of them did not even finish primary school, which means they don’t have 

many other options workwise. This industry is sadly known as the cause of many respiratory 

problems.  

 

 
Figure: Fish smoking industry in Bandarharjo, Semarang.

4 

 

                                                
4
OMICS INTERNATIONAL. The improvement of buildings and infrastructure condition to anticipate degradation process of fish-

smoking center in Bandarharjo, Semarang.  URL: [https://www.omicsonline.org/open-access/the-improvement-of- buildings-

and-infrastructure-condition-to-anticipate-degradation-process-of-fishsmoking-centre-in-bandarharjo-semarang-1410-5217-15-

339.pdf.] Consulted in 2017.  
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Figure: Plan and elevation of a smoking fish centre.

5
 

 

 

The fish smoking industry is located in the northwest region of Bandarharjo. It is 

situated in a flooding prone area. 

 
Figure: Fish-smoking placed in Bandarharjo.

6
 

 

The smoking takes place inside, which can generate some respiratory problems for 

the workers. Some rooms have two walls and are more aerated, while others have four 

walls. 

 
Figure: Inside the fish-smoking centre.

7
 

 

                                                
5
 Ibid. 

6
 Ibid. 

7
 Ibid. 
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The environment is also not very sanitary, which may lead to unhealthy workers. 

 

 

 
Figure: Shallow well and a toilet on the river.

8 

 

WATER 

 

GENERAL INTRODUCTION TO WATER IN SEMARANG 

 

 
Figure: Java island’s situation in between the Indian Ocean and the Java sea. Document provided by DRIA 2017 : Semarang 

Resilience Strategy - 2016.pdf. 9 

 

                                                
8
 Ibid. 

9 Semarang Resilience Strategy - 2016.pdf 
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Figure: Bandarharjo river and canal situation10 

 

There are 21 rivers in the general area of Semarang. Those three are only a few of them. 

 

 

Figure : Twenty-one different rivers in Semarang.11 

                                                
10

 Google maps. Semarang. URL: [https://www.google.com/maps/place/Semarang,+Semarang+City, 

+Java+central,+Indonésie/@-
7.0247703,110.3488072,12z/data=!3m1!4b1!4m5!3m4!1s0x2e708b4d3f0d024d:0x1e0432b9da5cb9f2!8m2!3d-
7.0051453!4d110.4381254] Consulted in 2017.  
11 Google maps street view. Semarang. URL:[https://www.google.com/maps/place/Semarang,+Semarang+City,+Java+ 

central,+Indonésie/@-
6.963866,110.4223346,3a,75y,333h,90t/data=!3m7!1e1!3m5!1s6vwwMpHISF0kW5CvX6RXHw!2e0!6s%2F%2Fgeo0.ggpht.co
m%2Fcbk%3Fpanoid%3D6vwwMpHISF0kW5CvX6RXHw%26output%3Dthumbnail%26cb_client%3Dsearch.TACTILE.gps%26
thumb%3D2%26w%3D392%26h%3D106%26yaw%3D333.62457%26pitch%3D0%26thumbfov%3D100!7i13312!8i6656!4m5!3
m4!1s0x2e708b4d3f0d024d:0x1e0432b9da5cb9f2!8m2!3d-7.0051453!4d110.4381254]. Consulted in 2017. 
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Semarang city was built around the Semarang river. The coastline has been slowly 

moving north because of the sediment coming from the river. 

 

 

Figure : Old city plan around Semarang River.12 

 

 

 

 

To control the flooding, the Dutch built Banjir kanal Barat, which means “the west 

flooding canal”. The harbour was enlarged to facilitate the access through the city. 

 

 
Figure: Old city plan.13 

                                                
12

 Op. Cit. Dria (2017) 
13 Ibid. 
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WATER MOVEMENT 

 

Movement and depth influences the way water interacts with its environment. 

 
Figure : Water depth and currents in Semarang bay.14 

 

 

The water flows from atop the mountains down towards the Java Sea. Since 

Bandarharjo, our site, is close to the sea; the flowing water is progressively affected by all 

the other districts’ pollution, resulting in both the river and the canal surrounding the 

neighborhood to be very polluted.  

 

 
Figure : Water flow.15 

 

The city of Semarang, since a large part was built on unsteady ground, is not high 

above sea level.  

 

                                                
14 RESEARCH GATE. Result of hydrodynamic modeling in the presence of GSW BPPT Concept. URL: [https://www. 

researchgate.net/figure/282831617_fig3_Fig-6-Result-of-hydrodynamic-modeling-in-the-presence-of-GSW-BPPT-Concept] 
Consulted in 2017.  
15  Document provided by Dria 2017: Perda No 14 th 2011 ttg RTRW Kota SMG 2011-2031.s 
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Figure : Elevation over sea level and water direction.16 

 

 

 

 

ELEVATION AND FLOODING RISK 

 

The ground level in Bandarharjo is mostly close to sea level. Although, some spots 

are higher than others and might be offering more protection against flooding. 

 

 
Figure: Site & Semarang  elevations.17 

 

                                                
16 Ibid.  
17

 FLOOD MAP. Elevation of Semarang, Indonesia Elevation Map, Topo, Contour. URL: [http://www.floodmap.net/ 

elevation/ElevationMap/?gi=1627896]. Consulted in 2017.  
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Bandarharjo is one of the site close to the shore that is the least affected by the 

floodings as shown on the map below. 

 
Figure: Flooding prone areas.18 

 

 

 

 

 

 

 

 

 

 

Figure: Soils subsidence statistic. Designed by UdeM DRIA 2017 Team B 
B5

 

 

 

WATER RELATED PROBLEMS 

 

Flood risk is still high around Bandarharjo and Semarang. This is why the actions we 

propose must take place more than only in the district itself. There is also a high density 

problem which contributes to unhealthiness.  

 

                                                
18 Op. Cit. Perda No14 (2017) 
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Figure : Flooding risk level & density level.19 

 

Sediment accumulation in the river flows from the mountains through the city and 

contributed to the advancement in the sea of +/- 6.5 km of the coastline. On the other hand, 

the soil subsidence and erosion removed approximately 2.6km of the coastline. 

 

  

Figure: Coastline shift.20 

 

The sea level is still a problem and will be rising 15.5 cm until 2030 and 77.5 cm until 

2110 which is more than the Bandarharjo ground height above water. Furthermore, because 

of the exploitation of groundwater, water in water tables is slowly being replaced with salted 

water, contaminating the groundwater.  

                                                
19

  MULYANA, W., SETIONO, I., KRACKER SELZER, A., ZHANG, S., DODMAN, D., SCHENSUL, D.,  (2013). International 

institute for environment and development united nations population fund. Urbanisation, Demographics and Adaptation to 
Climate Change in Semarang, Indonesia . (Paper 11) 
20 SEMARANG CITY GOVERNMENT (2016). RESILIENT SEMARANG Moving Together towards a Resilient Semarang. Lieu 

de publication : First edition, Mei. 
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Figure : Water level.21 

 
Figure : Water level predicted for 2030.22 

 
Figure : Water level predicted for 2070.23 

                                                
21 Ibid. 
22

ASIAN CITIES CLIMATE CHANGE RESILIENCE NETWORK. Building UCCR in Costal Areas of Indonesia. URL: [ https: 

//www.acccrn.net/sites/default/files/publication/attach/Copy%20of%20APAN%202014%20-
%20Building%20UCCR%20in%20Coastal%20Areas%20of%20Indonesia%20-
%20Nyoman%20Prayoga%20%5BInggris%5D.pdf]. Consuled in 2017.  
23

 Ibid. 
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Figure : Water level predicted for 209024. 

 
Figure : Water level predicted for 2110.25 

 

The floods not only cause inconvenience, they increase the healths problems for 

neighborhoods. Indeed, stagnant, unclean water participates in the proliferation of mosquito 

nests which increases the risk of the population to be affected by dengue fever.  

 
Figure: Floods impact on health.26 

 

                                                
24

 Ibid. 
25

 Ibid. 
26 Harwitasari, D. (2009). Adaptation reponses to tidal flooding in Semarang, Indonesia. Rotterdam. 
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Figure: Contaminated water statistic. Designed by UdeM DRIA 2017 Team B. 
B6

 

 

ACCESS TO DRINKABLE WATER 

 

 The access to drinkable water can vary a lot in Semarang. Some areas, around 20%, 

have water pumped directly from the water table which contributes to subsidence. While 

most, 70%, drink water available on the surface, constituted of the polluted water in rivers. 

The other 11% left, the smallest portion of the population, have access to water coming from 

pure water sources. The request of drinkable water will go up to 200% in the next 15 years. 

There is therefore an important need to find a sustainable source of drinkable water.27 

 

 
Figure : Drinking water resources28 

 

Most of the water taken from the water table is owned by the state or small 

industries. The water distribution problem is caused mostly by the small denivelation around 

town and the lack of access to water systems. 
 

In Bandarharjo, the drinking water access is limited with some exceptions around the 

river area. 92% of the dwellings use water from the water table which increases 

subsidence29. 8% of the resident receive water from the state. In the district, around 50% of 

the population does not have access to the city drinking water. Most people in the 

neighborhood have to buy water, which represents an important sum of money. 

                                                
27 Op. Cit. Dria (2017) 
28 Op. Cit. Semarang City Government (2016) 
29 Op. Cit. Dria (2017) 
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Figure : Drinking water resources in Bandarharjo.30 

 

More than 60% of the water samples collected by the Water Safety Plans of the 

World Health Organization were classified as being of bad quality. It said to be coming from 

the flooding and the waste moving around during the floods. Also, E. coli was detected in 

more than 55% of the samples. 

 

 
Figure: Health related problems.31 

 

Of the 20 distributors, 7 of them presented bad water quality and most of the 

distributors’ system is considered not sanitary. In addition to the E. coli found in the drains, 

there are animal, agricultural and sewing wastes. Most of them are transported through wind 

and flooding water movement. 

                                                
30 Images collected from document in : “ Op. Cit. Semarang City Government (2016). “  
31 Images collected from documents in : “ Op. Cit. Dria (2017) “ 
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Figure : Map of households with piped water

32
 

. 

Our colleague heard that water is not properly disinfected because of the bad smell 

of the chlorine and the sound of the turning turbines used to mix water. Also, most of the 

tubing is not impervious. 

 

 
Figure : Usual water treatment system.

33
 

 

Rainwater storage and black water management difficulties are encountered. Most 

houses have their own septic tank or no black water management system at all. Those water 

management systems are less efficient in high density situation where people use the water 

table to provide for their drinking needs. Indeed, contamination can occur. 

 

 

                                                
32 Op. Cit. Mulyana (2013) 
33 UNIVERSITY OF CALIFORNIA RIVERSIDE. What are advanced water treatment processed? URL:  [http://enginee 

ringonline.ucr.edu/resources/article/what-are-advanced-water-treatment-processes/]. Consulted in 2017.  
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Figure : Usual septic tank system.

34
 

 

In between 65 to 77% of the people living in Bandarharjo have access to a septic 

tank or a system to manage blackwater. 
 

 
Figure : Households with improved toilets.

35
 

 

 

The site visited by our colleague and the photos sent by the DRIA committee 

confirmed that there is a lot of waste litter on the ground. That waste prevents water from 

infiltrating into the soil. 

 

                                                
34 FAMILY EDUCATION. All about septic Systems. URL: [https://www.familyeducation.com/life/septic-system/all-about -septic-

systems]. Consulted in 2017. 
35 Op. Cit. MULYANA (2013) 
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Figure : Photo of Bandarharjo provided by Dria 2017.

36
 

 

 

 

 

 

 

 

 

 

 
 

Figure: Running water statistic. Designed by UdeM DRIA 2017 Team B. 
B7

 

 

 

RIVER USE 

 

The Kaligarang river divides itself in other branches that creates other rivers and 

waterways as the ones that surround Bandarharjo. A part of the pollution created in them 

comes from other community uphill.  

 

 
Figure : River use

37
 

 

 

 

                                                
36 Op. Cit. Dria (2017). 
37

 Op. Cit. ACCCRN 
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The river is also managed by different group of people depending on its situation in the city. 

 
Figure : River management.

38 

 

 

 
Figure : River plan

39
 

 

 

 

. 

                                                
38

 SCIENCE DIRECTt. Hydrodynamics Modeling of Giant Seawall in Semarang Bay. URL: [http://ac.els-cdn.com/S18785 

22015002532/1-s2.0-S1878522015002532-main.pdf?_tid=9bba95e4-e629-11e6-bbec-
00000aab0f01&acdnat=1485697886_7659cb9b87948d081b8f91eb04bfe751]. Consulted in 2017.  
39 Kartiwa, B. Gatot Sumarjo, I. Lido, B... The Hydrology of Kaligarang Watershed: Characterization and Modeling. Manuscrit 

soumis pour publication. Repéré: http://publications.iwmi.org/pdf/H029245.pdf 
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Figure: Kaligarang and sub-basin informations & Runoff.

40 

 

SYSTEMS ALREADY IN PLACE 

 

The photo below shows actually how the blackwater navigates through the city. 

 

 
Figure: Sewer in Bandarharjo.

41
 

 

At the moment there are approximately 100 rainwater harvesting systems, both 

individual and communal, in Semarang. 

 
Figure: Some individual and communal systems found.

42
 

 

 

 

                                                
40 Ibid. 
41 Op. Cit. Google maps street view. 
42 Photos taken from ACCCRN Indonesia: https://www.youtube.com/watch?v=ohz9UgjpKwo. 



 

 

31 

There are some systems put in place around Bandarharjo to manage the excess of 

water, although they don’t seem to be fully efficient. For the Kali Bahru kanal, there is a dam, 

retention ponds and a pump house. For the Kali Semarang river, there is an earth dam and a 

pumping station. Those systems help in managing the rising sea level situation a little bit.  

 

 

 
Figure: Map of Bandarharjo with situation of the river and the canal.

43 

  

                                                
43 Op. Cit. Google maps. 
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PLANNING 

 

PANEL 

 

The panel put together questions, answers and insights from Vincent Bergeron-

Marier, student at Université de Montréal, who visited Semarang and Kali Bahru. 

 

QUESTIONS AND ANSWERS 

 

● What do they do with wooden pallets? 

They seem to dismantle the pallets they find near the port to use the wood (mainly boards) 

for construction. The port leaves them nearby so many see them as a free resource to take. 

● Why are mangroves considered economic losses? 

The mangroves are seen as an economic loss by the industries that would like to settle on 

these lands. Citizens see them as opportunities as mangroves are full of food and potential 

materials.The city has a positive speech about mangroves, but unfortunately it allows 

industries to build things there (corruption?) 

● What is the use of the pile of soil on the canal? 

The "pile of soil" which passes in front of the canal is a dam. Because the water level in the 

canal was lower than sea level, they blocked the canal in front of the patrimonial building 

with this "pile" and built a dam on the Semarang River to pump water out of the river and 

connecting canals. 

● What is the water variation in the canal? 

The government says it now controls flooding, or that it is less problematic than before. The 

variation of water in the canal is, according to the city, not so important as one might think. 

On the other hand, in the rainy season or when it rains (it was raining even when we left the 

Paragon Mall, and with the intensity of the rain, I imagine it must be often the case) Water 

can rise. (We will check with the people of the Kampung to have their version of the facts). 

● What is the flow of the river and canal? (Droughts, rainy weather, etc.) 

The flow of water according to our observations and according to the information we have 

had is not very important. The water is practically stagnant. The only two ways for there to 

be a flow is when they pump water out of the river, or if the water level rises sufficiently so 

that it is above sea level. 

● Are there boats on the rivers? 

The river and canal adjacent to the site are not used for navigation. The water level 

observed is too low. On the other hand, there is a little navigation on the bigger channel 

which is to the west of our site (still far, the name escapes me), but nothing very significant. 

A nice lady who is a consultant helping with the contest told us that they sometimes forget 

that they live on the coast so they do not have any important contact with water and even 

less the sea. 

● Do they have metal sheet roofs in spite (overheating, rain) or do they like it? 

People have metal sheet roofs mainly because it is easy to install and for its availability, as 

well as for the affordable side. (We will check with the people of Kampung this information 

and see if they like their sheet roofs or not.) 

 

 

● What is their symbol of recycling, waste, etc.? 



 

 

33 

Recycling is not really present, so there is no official recycling symbol either. In terms of 

garbage collection, we are the airplane discovered in our research, not the whole city is 

covered in garbage collection (about 60% according to our sources). The collection of waste 

depends on the economic level. 

It seems that the people of the Kampung have developed a system that corresponds to their 

needs and their containers. (To validate) 

Some individuals collect waste and can reuse or sell (sweep). 

● How is the patrimonial building used? 

The heritage building is separated into different warehouses right now. 

● What are the buildings at the north of the site? 

The buildings to the north serve as warehouses, workshop or small factories. Mixed 

industrial use. 

● What kind of vegetation and plants grow on site? 

I tried to take as many pictures as possible of the plants I saw. Unfortunately, it is very 

difficult to identify them. Compared to urban agriculture, it is not something very popular. 

Some grow red (hot) chili peppers that are the basis of several traditional dishes (the food is 

based on spices). People who grow things use pots whose soil is not particularly healthy or 

fertile. Urban hens are very common. (To see on the site in particular and it's different) 

● How is the bamboo perceived? 

Bamboo is badly perceived for the construction of buildings and infrastructure, as it is mainly 

used by the poor. Bamboo is also the main material used to build scaffolding. On the other 

hand, during our visit with the two students, I approached the subject and it is apparent that 

the mentality (at least in the school of architecture) was changing and that some architects 

are starting to try to use bamboo for some infrastructure or projects to change the attitude 

towards it. Bamboo construction should not necessarily be excluded more if you are thinking 

of presenting the architecture of, prepare a concrete argument or compelling presentation 

material (although the judges are not strong and Indonesian). 

● What is the transport culture (bike, mobile, tricycle, etc.) vs. social status? 

People use private transport more than public transportation, as the later is more expensive 

for some than having a personal vehicle. People who have cars have them mainly for 

prestige (many cars appear to be new). There are also luxury vehicles (mercedes or other) 

in some places. People do not walk or hardly walk. The absence or poor condition of the 

sidewalks is a part of the explanation, and the heat is probably the other part. This survey is 

essential to achieving the attractiveness of public transport (difficult to get to the stop from 

some places, on must walk far (according to Indonesian standards and of course) to get to 

the stop .. .) 

● What is the social status of building materials? 

Bricks and blocks of concrete = richer. Terra cotta roof = more wealth. Concrete structure = 

richer. 

Bamboo = poorer. Sheet metal roof = poorer. Mixture of different materials of all kinds and 

not arranged = poorer 

● How people perceive smokehouses, ponds, etc? 

The neighbors (in fact those who live on the other side of the river) are at war with the 

smokehouses because they complain about health related to smoke and because of the 

languages (I quote our sources) do the Washing and do Call for the separation of the linen, 

the latter takes the smell of smoke. There is no real presence of fish in the bodies of water 

around the site and the people we met seem to say that there were not enough space to 

have them. (To see if you want to include it in your concept) What we thought were 
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fishponds on the site are actually holes that have been filled with water due to flooding, 

formed due to subsidence of the soil.  

● Are people owners? Squatters? Tenants? 

The majority of the population on the site are tenants and the land division is informal. (to 

check) 

● How available are the material and labor? 

Brick and concrete blocks are fairly frequently used resources. Poured concrete is rarer for 

small constructions, but it is fairly common for bigger constructions. Sheet metal roofs are 

very common but not very durable due to the salty air. 

● What is the level of mix of uses in small streets where you can only walk on foot? 

Few people work from home, most work elsewhere. There are many fishermen and migrant 

workers. 

 

MEETING AT CITY HALL 

 

● The city has several plans for the Kali Baru canal, but they are all ridiculous 

(they "make you laugh") according to our sources. 

● Sometimes, several families can live in the same house (up to 3). This causes 

problems, including sexual assault. 

● The houses do not have many separations. Several families can sleep in the 

same room. We should be able to visit a house on the site. 

● Two social housing projects were built on site by the city. They are walk-ups 

that were first appreciated, but with time and lack of maintenance  were really 

depreciated. 

● The city would like more public spaces. The street is however very used by 

the inhabitants as public space or as an extension of their house. 

● The fishponds on the website are not really fishponds. These are areas where 

the ground has collapsed and have been filled with water as a result of the 

floods. 

● The city has already put in place a policy favoring access to the purchase of 

motorcycles. People had only a small amount to pay for then being able to 

leave with the vehicle and pay the rest by installment. 

● Motorcycle or car companies would even pay to be certain that transit 

systems are not working well or that they are not being put in place. 

● Houses on stilt are not really part of the traditional architecture of the 

Semarang region. According to the explanations of the teacher who gave us 

the powerpoint, the architecture of the island of Java would have been 

influenced by the south-east asia (Thailand and others) which it has more 

stilts, and by Oceania. There would therefore be stilts more west of the island 

of Java, very little in the center and not at all to the east. The areas where 

there are centers are more areas in the jungle. 

● Walk-ups or multi-storey residential buildings are not really well perceived as 

many people express fears (example: my children stay home while I work and 

they will fall down / where do I go put my chickens?) and because people 

traditionally lived more horizontally. 

● The site and the neighboring districts have long been poorly perceived by the 

people of Semarang, to the point where even they avoid going there. The 

inhabitants of these areas were seen as thieves or dangerous people. Things 
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have changed a bit, but these neighborhoods are still less reputable than 

others. 

● One of the main transportation issues on the site is connectivity with adjacent 

neighborhoods. 

● People often get their driver's licenses through bribes, even before the legal 

age of 17. This probably explains why drivers are SO dangerous on the 

roads. 

● People of different cultures or religions mix, and sometimes people of 

different religions interact. In the case of a marriage, one of the people will 

convert to the religion of the other. 

● There is HUGE amount of plastic waste. 

● There is some social cohesion within neighborhoods, but not between 

neighborhoods or city-wide. 

● The government is seen as very corrupt, even by the people we met who are 

the contest organizers. 

● People from Kali Bahru really want a market. 
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URBAN DESIGN  

 

SURROUNDINGS 

 

The Kampung is surrounded by many differents neighborhoods.  

● The portuary portion of the city might be one of the most important one. The airport 

and docks have become a major trade and export center over time. This zone has 

become the industrial sector of Semarang, since warehouses can be situated close 

to the docks for convenience.  

● Semarang’s Historical Neighborhood collects many ancient building to visit and 

explore. The tourists love to walk around these old streets and see so many different 

cultures and religion in one place due to the very multicultural past of Indonesia. In 

Old Town Semarang, you can see a Mosque and a Christian Chapel only a few 

streets from each other. The Harmony street is an existing cultural link between the 

Old Town and the Kali Bahru Kampung.  

● Surrounding neighborhoods are mostly similar to the Kali Bahru Kampung: a 

populated based mixture of housing and little commerces to buy everything you need 

close to home.  

● The agricultural sector, close to the mountains, provides most of all the free food 

eaten in Semarang and is one of the only “green” spot left on Semarang’ map.  
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ZONING 

 

The zoning of the neighborhood is very unorganized. Even if properties are owned by 

their occupants, the composition of the Kampung and the zoning of its different functions and 

characteristics still make it look like a slum. The industrial portion of the neighborhood is 

mostly located in the North of the neighborhood, including old and more recent warehouses 

as well as the actual smoke fish installation. The rest of the neighborhood is a mesh of 

housing and small businesses. The south part of the Kampung is the one most at risk of 

inundation in case of strong rain. 

 

 

Built Not Built Flood Risk prone area 

Figure: Flooding zone in Semarang. Designed by UdeM DRIA 2017 Team B, based on document provided by DRIA 2017. 
B2
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ARCHITECTURAL DESIGN 

 

Due to the country’s island count being just over 17 000, and also considering the various 

tribes that have existed over the course of the Indonesian history, Indonesian architecture can vary in 

very different ways depending on the location within the country. The buildings’ and construction’ 

design can vary immensely going from one island to the next, and you can notice various design 

differences depending on the people’s culture, beliefs, geography location and site specific 

characteristics. Considering this, there is still a “design guideline” of sort that most vernacular 

buildings follow and can be seen at first glance. 

 

 

 
Figure: Typical Rumah Adat, the name for the indonesian vernacular house.44 

 

The general indonesian vernacular house name is the Rumah Adat. Though, each island and 

tribe has a specific name for their own Rumah Adat, Java island’s one being Rumah Joglo. The 

following traits can be found in most of them: 

 

● Constructions are built on stilts: Indonesia being a tropical country, this lets the wind pass 

beneath the building’s structure and cool the floor. This also protects the constructions from 

water flood and the resulting mud that it creates. Being elevated and detached from the 

ground, this allows the population to build on top of rivers and bodies of water. It also protects 

the inhabitants and their food from the humidity and mosquitoes infected by malaria. Also, this 

prevents the risk of termite infestation that happens when wood becomes rotten. 

 

● Their roofs are made of fibres/wood with very steep pitches and large overhangs: 

Roofs are made this way to guide the enormous quantity of water from rain each year away 

from the building. This also prevents water from entering the house by strong winds and 

offers shadow for the inhabitants. 

                                                
44 KISAH ASAL USUL. 35 Rumors About Indonesia. URL: [ http://kisahasalusul.blogspot.com/2015/08/35-rumah-adat -di-

indonesia-gambar-1.html]. Consulted in 2017.  
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● Wood is the main construction material: The population was surrounded by tropical 

forests, it was a logical choice. Lumber could  be easily gathered and transformed for 

construction. Today, lumber is rarely used because of it’s rarity and steep price. 

 

 

 
Figure: Typical Rumah Joglo, the name for the javanese vernacular house. 45 

 

 

 

 

                                                
45

ECO-FRIENDLY, RECLAIM TWEAK. Jual Juglo House.  URL: [http://rumahjoglo.net/]. Consulted in 2017. 
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Figure: Rumah Joglo typical construction details 46 

 

All of that being said, the javanese population have 2 particular characteristics incorporated 

into the design choices of their own Rumah Adat, the Rumah Joglo: 

 

● They are not built on stilts, they instead are fixed to the ground on stone foundations. 

● The roof is shaped so that the highest part of it is located at the central part of the house, the 

most sacred part. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
46 ALL OF DECORATING. Construction Joglo. URL: [http://allofdecorating.blogspot.ca/2011/10/construction-joglo.html]. 

Consulted in 2017.  
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Differentiating themselves from the majority of constructions, sacred buildings were 

historically made of stone. Various stone temple ruins can be found around the indonesian islands, 

like the Candi Prambanan in Central Java, most of them being of Hindu-Buddhist influence. 

 

 
Figure: Candi Prambanan temple, a stone temple located in Central Java47 

 

There are some other notable architectural influences that occurred over the history the 

country, primarily Islamic and Chinese. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
47 WIKIPEDIA. Prambanan. URL: [https://en.wikipedia.org/wiki/Prambanan]. Consulted in 2017.  
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DUTCH COLONISATION 

 

 
Figure: Typical dutch colonial construction located in Old Semarang48 

 

Between the 16th and 17th century, the city of Semarang is conquered by the Dutch, 

imposing their ways and constructions methods. They refuse to follow the way that the Javanese build 

and ignore the tropical climate, choosing instead to do what they already know for around two 

centuries. The Dutch thought that wood, the primary construction used by the Indonesians, was filthy 

and of low quality. During this period, many Dutch buildings get erected, all of them made of masonry, 

a “resistant” and “rich” material, and clay tiles for roofs. They also impose the Dutch way of urban 

planning: construction of townhouses, open canals, etc., to protect themselves from tropical illnesses. 

 

All things considered, this results in poorly ventilated constructions and canals filled with 

waste. Even then, they had a major influence over the Javanese population. They eventually adopt 

the Dutch ways of building, even though it is in no way fit for the local climate. For them, masonry was 

also perceived as a more “rich” material, an idea that is still part of their beliefs today, seen throughout 

most of their recent architecture 

 

After the 18th century, the Dutch began to slowly mix Dutch and Indonesian architecture. This 

resulted in new architecture typologies like the Dutch Indies Country House, a cottage house made of 

masonry, possessing typical Indonesian architecture characteristics, like the roof, and a first try at 

designing a building for the island’s tropical climate. 

 

 

                                                
48 VACATION BALI INDONESIA. Lawang Sewu - The Historical Tourists Spot in Semarang. URL: [http://www.vacation 

baliindonesia.com/lawang-sewu-historical-tourists-spot-semarang/]. Consulted in 2017.  
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Figure: Example of a Dutch Indies Country House.49 

 

 

Around mid-20th century, the Indonesian population regain control of their country.  The 

Dutch influence is still very strong and can be seen up to this day, the people choosing masonry and 

concrete as their primary way of building instead of wood. 

 

PROGRAM 

 

Population 201750: 20, 605 people 

Population increase rate: 15% over the next 15 years 

Expected population in 203051: 24, 352 people  

Site's superficy52: 342.60 hectares 

                                                
49 WIKIPEDIA. Architecture in Indonesia. URL: [https://en.wikipedia.org/wiki/Architecture_of_Indonesia]. Consulted in 2017.  
50

 Op. Cit. Dria (2017) 
51

 Ibid. 
52 Ibid. 
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Figure: Initial intention. Designed by UdeM DRIA 2017 Team B 
B8

 

 

 

 

 
Figure: Population growth. Designed by UdeM DRIA 2017 Team B. 

B9
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RESEARCH 
 

WASTE 

● Communal waste management contributes to flood disasters 

● Contributes to Dengue Fever propagation. 

● ChildFund started a recycling initiation in Tandang Village in Semarang to create toys 

from waste.53 

 
Figure: Waste collect statistics. Designed by UdeM DRIA 2017 Team B 

B10
 

 

 
Figure: Waste production statistics. Designed by UdeM DRIA 2017 Team B 

B11
 

 

 

COMPOSTING 

 

Composting is a method to transform organic waste into hummus or finished 

compost which can be use as fertilizer, which is good for Kali Bahru as the land is hard to 

cultivate because of its soil. Therefore, adding compost will ameliorate the quality of the soil 

and allow to grow more produces. Also, composting is a great way to reduce households 

waste. Compost can be realized on larger scale, through town, or individually, in every 

household. The finished product of compost can be use as fertilizer to grow produce, 

therefore, it helps the population to become more independent in case of a catastrophe. 

                                                
53 CHILDFUND INTERNATIONAL. Banking on Garbage to Transform Communities in Indonesia. URL: [https://www. 

childfund.org/Content/StoryDetail/2147491262/]. Consulted in 2017.  
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Figure : The closed cycle of compost.54 

 

During the processing, microorganisms present in soil, with the presence of oxygen, 

will break down the organic material into finished compost. The pile have to be moist but not 

soaked.  

 
 

 
Figure : Compost process and composants.55 

 

 

 

                                                
54 EMAZE. The Composting Cycle. URL: [ https://www.emaze.com/@AQROTLRL/Composting]. Consulted in 2017.  
55 HOW STUFF WORKS. How Composting Works: Composting Biology. URL: [http://home.howstuffworks.com/ 

composting1.htm]. Consulted in 2017.  



 

 

48 

What can be composted? : 

 

● Food leftovers; peels, seeds, leaves, coffee grounds, meat products, dairy products, 

etc. 

● Tissues, paper napkins, newspaper, etc. 

● Yard waste; leaves, weeds, hay, straw, woody material, sawdust, etc. 

 

What cannot be composted?: 

 

● Human waste 

● Invasive or diseased weeds 

● Charcoal 

 

Pros: 

 

● Reduce household waste 

● Inexpensive 

● Easy to realize 

● Does not smell 

● Benefits the environment 

● Used as fertilizer; complete cycle 

 

Cons: 

 

● Basic rules must be followed or it will smell or attract unwanted animals 

● Must insure a balance in between nutriments 

● Must be turned regularly 
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PRODUCTION OF ENERGY 

 

We realize that there is a power shortage in the city and with the population growing, 

Semarang will need more power quickly. A clean energy source would be biogas, but not 

any kind; biogas made out of defecations. The solution is proportional to the population: a 

larger population leads to a larger quantity of human waste which allows to create more 

biogas. 

 

Of course, producing biogas out of human waste will not only produce energy but will 

also have an impact on human health. Right now, people from Kampung Kali Bahru get 

diseases from untreated water. If we use human defecations as a source of energy, its 

management will be easier and safer. 

 

First, human and animal waste are collected in a tank with a sewage system or with a 

collecting toilet (1.2 -1.6 m³/ person56). While being mixed and with the presence of 

microorganisms, the defecations will break down into gas and fertilizer. The fertilizer, as 

compost, can be used on land as the process eliminate pathogens.  

 

 
Figure : Biogas closed cycle with collecting toilets.57 

 

                                                
56 SUSTAINABLE SANITATION AND WATER MANAGEMENT. Anaerobic Digestion (Small-Scale). URL: [http://www.sswm 

.info/content/anaerobic-digestion-small-scale]. Consulted in 2017.  
57 AMAZING MECHANICAL ENGINEERING. Biogas Production From Human Waste. URL: [http://amazingmechanical 

engineering.blogspot.ca/2013/09/biogas-production-from-human-waste.html]. Consulted in 2017.  
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Figure : Biogas from human waste process.58 

  

 

 

                                                
58 EXPRESS DRAINAGE SOLUTIONS LTD. Human Waste Biogas. URL: [http://expressdrainage.com/details.php?ser= 

6%20&%20maservices=33]. Consulted in 2017.  
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Pros59 

● Consistent source of energy 

● Renewable energy 

● Long service life 

● Low to moderate cost 

● Can be built and repaired with local materials 

● Creates energy AND fertilizer 

 

Cons60 

● Requires expert design and skilled construction 

● Need high amount of organic matter 

● Incomplete pathogen removal (may require other following treatment) 

 

 

  

                                                
59 Op. Cit. SSWM 
60 Ibid.  
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PLASTIC 

 

● Globally, 300 millions tons of plastic is generated every year, only 8% is recycled61 

● 4-12 millions tons of plastics ends up in the ocean annually.62 

 

● 3.2 millions tons of plastic in Indonesian waters in 201063 

● 43% of plastic cannot be recycled or reuse64 

● Indonesia is the second biggest producer of plastic waste in the world65 

● 29.7% of solid waste produced by Indonesian householders is plastics66 

 

● 66% of waste are collected in Semarang67 

● Indonesia produces 0.52 kg of waste/person/day which for Semarang, means 809 

tons of waste per day, about 30 % of those waste (242 tons per day) would be 

plastic68 

 
 

 

 

 

 

 

 

 

Figure : Plastic waste statistics. Designed by UdeM DRIA 2017 Team B 
B12

 

 

 

 

 

 

 

 

 

 
 

Figure : World’s plastic waste statistics. Designed by UdeM DRIA 2017 Team B 
B13

 

 

                                                
61 INDIEGOGO. Transforming Plastic to Save Our Planet. URL: [https://www.indiegogo.com/projects/transforming -plastic-to-

save-our-planet#/] Consulted in 2017.  
62 RADIO-CANADA. Le monde en déchets. URL: [http://ici.radio-canada.ca/nouvelle/785168/dechets-carte-monde-pays -plus-

environnement-recyclage -compost]. Consulted in 2017 
63

 ASIAN CORRESPONDENT. Asian countries produce majority of plastic in world’s oceans. URL: 

[https://asiancorrespondent.com/2015/11/5-asian-countries-produce-majority-of-plastic-in-worlds- 
oceans/#BQ2TkZhQVm20OUFJ.97]. Consulted in 2017 
64

 Ibid.  
65 WILEY ONLINE LIBRARY. Solid Waste Management Solutions for Semarang. URL: [http://onlinelibrary.wiley. 

com/doi/10.1034/j.1399-3070.2000.00161.x/full]. Consulted in 2017.  
66 TEMPO. Indonesia Names Second Largest Contributor of Plastic Waste. URL: [https://en.tempo.co/read/news/2016/02 

/09/206743460/Indonesia-Named-Second-Largest-Contributor-of-Plastic-Waste]. Consulted in 2017  
67 Op. Cit. Dria (2017) 
68 Op. Cit. Tempo 
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Figure : Waste problem on a typical Indonesian beach.69 

 

 

 

 

                                                
69 TEMPO. Indonesia Names Second Largest Contributor of Plastic Waste. URL: [https://en.tempo.co/read/news/2016/02/ 

09/206743460/Indonesia-Named-Second-Largest-Contributor-of-Plastic-Waste]. Consulted in 2017  
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Figure: Maps of the sailing seas of plastic on Earth. 70   

                                                
70 SAILING SEAS OF PLASTIC. How much plastic is floating in our oceans? URL: [http://app.dumpark.com/seas-of-plastic -2/] 

Consulted in 2017.  
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Figure : Indonesian surfer riding a wave of garbage. 71 

 

                                                
71

 HUFFPOST. Pollution en Indonésie: un photographe découvre des vagues et des étendues de déchets. URL: 

[http://www.huffingtonpost.fr/2013/08/13/pollution-indonesie-photographe-decouvre-vagues-dechets-
environnement_n_3750403.html]. Consulted in 2017. 
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Figure : Garbage dump not far from the site. Picture taken by Vincent Bergeron-Marier 

VBM1
 

 
Figure: Garbage in Kali Bahru. Photo taken by Vincent Bergeron-Marier

VBM2
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Figure : Wastes by the water. Photo taken by Vincent Bergeron-Marier 

VMB3
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BYFUSION REPLAST BLOCKS 

 

● 100% recycled plastic. All kinds of plastic can be used 

● 10 kg of plastic needed to form each block 

● No need to wash the plastic first, can be used as is 

● Almost Carbon neutral process 

● Non-toxic process 

● No glue or adhesive required for transformation 

● Creates 7, 000 blocks per day, with a possibility of 10, 000 blocks in the near future 

● Weight: 8 to 27 lbs for each block which is twice as light as regular concrete block. 

Having less weight is slow down the subsidence of the houses72 

● Size: 8”x8”x16”, modulable 

● Easy to deploy, the machine to create blocks fits in a 12m container and requires a 

standard 3-phases 240 Watt plug to be powered 

● Uses 600 gallons of reusable, superheated water. After 10-16 weeks, an additional 

100 gallons has to be added as there’s a bit of loss due to the heating process73 

● After usage, used water can be rejected into the city’s sewer system without problem 

● The first project using this technology was constructed in Hawaii in collaboration with 

Sustainable Coastlines Hawaii, but many tests were made in New Zealand and 

California beforehand74 

 

                                                
72 GREEN DIARY. Adorn Dwelling with the dazzling with the dazzling tape lamp. URL: [http://www.greendiary.com/adorn- 

your-dwelling-with-dazzling-tape-lamp.html]. Consulted on 2017.  
73 THE DIPLOMATE. Oceans of plastic: Fixing Indonesia’s Marine Debris Pollution Laws. URL: [http://thediplomat.com/ 

2017/01/oceans-of-plastic-fixing-indonesias-marine-debris-pollution-laws/]. Consulted in 2017.  
74 Op. Cit. Green Diary. 
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Figure: A typical RePlast block from Byfusion.75 

  
Figure : The color of the block depends on the color of the plastic used.76 

 

                                                
75 INHABITAT. ByFusion turns all types of ocean plastic into eco-friendly construction blocks. URL: [ http://inhabitat.com 

/byfusion-turns-all-types-of-ocean-plastic-into-eco-friendly-construction-blocks/]. Consulted in 2017.  
76 BUSCADOR DE ARQUITECTURA. Convierten todos los tipos de plastico del oceano en bloques para construction. URL: 

[http://noticias.arq.com.mx/Detalles/21786.html]. Consulted in 2017.  
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Figure : Wall made out of Replast plastic blocks.77 

                                                
77 NEOZONE. Replast: Des Lego en déchets plastiques recyclés pour construire des maisons. URL: [http://www.neozone 

.org/ecologie-planete/replast-des-lego-en-dechets-plastiques-pour-construire-des-maisons/ ] Consulted in 2017.  
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Figure: ByFusion RePlast blocks process.78 

 

                                                
78 DHAKA TRIBUNE. Infographic: Recycled plastic building bricks. URL: [http://www.dhakatribune.com/bangladesh/ 

environment/2016/11/14/infographic-recycled-plastic-building-bricks/ ] Consulted in 2017.  
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PLASTIC ROAD79 

 

● 4 time lighter than asphalt 

● Last 3 times longer than asphalt 

● 70% quicker to lay than asphalt (assembly prefabricated plastic sheets) 

● Plastic is compressed into plastic sheets 

● Sheets are then assembled together 

● Each sheet is recycled and individually replaceable 

● The sheets are hollow so they can accumulate water in case of important rainfall, 

thus preventing floods 

● Being tested in Netherlands, Britain and India80 

● Resistant to high temperature 

● Reduces traffic noise81 

● Smaller carbon footprint than asphalt 

 

 

 
Figure: Assembly of plastic road.

82 

 

                                                
79 PLASTIC ROAD. Building the future. URL: [https://www.plasticroad.eu/en/ ] Consulted in 2017.  
80

 BUSINESS INSIDER. A Dutch City is Planning to Build Roads From Recycled Plastic. URL: [http://www.businessinsider. 

com/a-dutch-city-is-planning-to-build-roads-from-recycled-plastic-2015-7]. Consulted in 2017 
81

 THE GUARDIAN. Plastic Roads: India’s Radical Plan to bury its garbage beneath the streets. URL: [https://www.the 

guardian.com/sustainable-business/2016/jun/30/plastic-road-india-tar-plastic-transport-environment-pollution-waste]. Consulted 
in 2017.  
82 Op. Cit. Plastic Road 
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Figure: Plastic roads are hollow.83 

  

                                                
83 Op. Cit. Business Insider 
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WATER 

 

WETLANDS 

 

Wetlands are natural environment, re-created or existing, that provide naturally 

filtered water and a space for multiple species. This kind of space helps to regenerate 

regions in a more natural way and making a healthier environment.  

 

There are multiple kinds of wetlands: there are vertical ones, horizontal ones (under 

and over the surface) and hybrid ones. The most efficient are the hybrid kind since they add 

the benefits of both.  

 

The horizontal kind is useful for the denitrification among others.  

 

 
Figure : Horizontal on the surface wetland with floating or rooted plants. 

84
 

 

 

 

                                                
84 SOCIÉTÉ QUÉBÉCOISE DE PHYTO TECHNOLOGIE. Les marais filtrants. URL: [http://www.phytotechno.com/ fiches-

techniques/fiches/20160528_SQP_Fiche_maraisfiltrants.pdf] Consulted in 2017.  
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Figure : Horizontal under the surface wetland. 

85
 

 

The vertical kind is useful for nitrification among others.  

 

 
Figure : Vertical wetland. 

86
 

 

 

                                                
85 Ibid.  
86

 Ibid.  
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The hybrid kind combines both kinds; it is the most efficient of the bunch.   

 

 
Figure : Hybrid wetland. 87 

 

The biological process consist in the bioaccumulation of pollutants in the plant's 

tissues. The purification works with the biodegradation of the pollutants by the 

microorganisms. The latest transform the chemical compounds into more simple and 

generally less toxic compounds. 

 

For maintenance 

 

It does not require much maintenance. Indeed, the water level must be looked at so it 

reaches the proper height. There are also some information that must be taken of the 

pollutant in the wetland to adjust the plants or water level. The plants and weeds must be 

checked to make sure the proper kinds can develop in a healthy way. In the long term, some 

dirt can accumulate in the wetland which can compromise the efficiency of the wetland; it 

must then be removed.  
 

Flora in the wetlands 

 

The plants in the wetlands are the main constituent which leads to the proliferation of 

microorganism necessary for a working system. The plants must respond to many criterias: 

 

● Must tolerate high concentration pollutant 

● Must be easy to spread 

● Must be easy to establish 

● Must have an important biomass 

● Must adapt to local climate 

● Must not be an invasive species in the region 
 

 

                                                
87  Ibid.  
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Figure : Different plant types in latin (floating, over and under water). 88 

 

 

The most efficient system starts with a slow down basin. A settling pond (a), a 

vertical wetland (b) and a horizontal wetland (d)  follows.  

 

 

 

 
Figure : Most efficient wetland system. 89 

 

 

                                                
88

 Ibid.  
89 UNIVERSITÉ DE SHERBROOKE. La Faisabilité technique et sociale des marais filtrants en zone agricole. URL: 

[https://www.usherbrooke.ca/environnement/fileadmin/sites/environnement/documents/Essais_2013/Tremblay-R_B__2014-01-
15__01.pdf] Consulted in 2017. 



 

 

68 

 
Figure : Another representation of the most efficient wetland system.90 

                                                
90

 Ibid.  
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91 

 

Some example of plants that could be a good choice for a wetland are the Iris 

verticolor, the Peltandra virginica, the Sagittaria latifolia and the Scirpus validus. 

                                                
91 Ibid.  
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92

 Ibid.  
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Some example of plants that could be a good choice for a wetland are the Saururus 

cernuus, the Pontederia cordata, the Juncus effusus, the Eleocharis sp., Carex sp. and the 

Nuphar sp. 

 

 

RIVER BANKS STABILIZATION93 

 

When the water level moves too much and stays at the same place for too long, it 

can demolish the river banks and then carry away the plants. To make sure it does not 

happen, some stabilization must be put in place. Some plants, when well established, can be 

used as a stabilization system for the river banks. Although, it takes a little time and before 

then, some other systems must be put in place such as nettings.  

 

For riverbanks with a slope higher than 30%, netting is a must. 94 

For slopes over 50%, the ground should be rearranged to be under 50%.  

Netting can be made with :  

 

● Jute 

● Biodegradable plastic 

● Coconut 

 

 

 
Figure : Jute and coconut nettings.

95
 

                                                
93 MDDEP. Fiche technique sur la stabilisation des rives. URL: [http://www.mddelcc.gouv.qc.ca/eau/rives/fiche-tech- 

stabilisation-rives.pdf] Consulted in 2017.  
94 Ibid.  
95 BONTERRA IBÉRICA. Organic Netting. URL: [http://www.controlerosion.es/english/products/organic-meshes/]. Consulted in 

2017. 
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Figure : Plastic mesh 96 

 

 

UV TREATMENT 

 

A UV treatment of the water is preferable after the wetland as microorganisms could 

survive and cause illnesses. 97 

 

 
Figure: UV treatment principle.

98 

 

 

                                                
96 MY RECYCLED BAG. Striped Ultimate Recycled Tote Bag. URL: [http://www.myrecycledbags.com/ 

category/crocheted-bags/] Consulted in 2017.  
97 Ibid.  
98 GLASS WATER SERVICE. Well Water Treatment. URL: [http://www.glaserwaterservices.com/well- 
water-treatments/ ]. Consulted in 2017.  
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Pros99 

● Low energy usage 

● Cost-effective 

● Reliable 

● Chemicals free: no taste, no odors 

● Quick process: cleans up to 3785 m³/day 

● Safe  

● Low maintenance: once installed, just change the lightbulb once a year 

● Environmentally friendly 

● Effective : kills 99.99% of microorganisms (viruses, bacteria, coliform, E. Coli, Polio, 

Typhoid Fever, Dysentery, Flu, Salmonella, Infectious Hepatitis, Meningitis, 

Cryptosporidium, Giardia, Cholera, Cysts) 

 

Cons100 

● Need energy 

● Water has to be clear 

● Removes only microorganisms, no other contaminants - That is why we included 

wetlands in the project 

 

 

  

                                                
99 ESP WATER PRODUCTS. Understanding UV Water Purification. URL: [https://www.espwaterproducts.com/ understanding-

uv/]. Consulted in 2017.  
100

 Ibid. 

https://www.espwaterproducts.com/understanding-uv/
https://www.espwaterproducts.com/understanding-uv/
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EXPERT CONFERENCES 

 

CONFERENCE BY ECODESIGN EXPERT DANIEL PEARL 

 

WORK ON MANY SCALES 

● Estuary 

○ Rich and flexible biodiversity 

○ “Magic” threshold 

○ A mix that becomes more, a new possibility 

○ Is NOT a status quo 

○ Economic opportunity with the design 

● Design through flows 

● Watershed 

● Where to stop the movement 

● Pop-up town in China 

○ About 20 new per year 

○ About 1 000 000 people 

○ Urban expansion 

○ Ecological footprint goes up 

○ Lack of synergy 

○ Becomes even more complex when natural disasters are added 

○ Migration 

○ Energy, construction, waste, ecosystem, etc. 

○ outskirts 

○ Ecological and social footprint of the suburbs is worse than that of cities (less 

synergy, use a lot and "give back" little 

○ Lack of industries 

○ Not very compact 

  

REMINDER CONFERENCE PIERRE BÉLANGER 

● Sand, not land 

● Embrace climate change 

● Disaster Strategies (protecting people, protecting buildings) ACCORDING TO THE 

LOCAL CONTEXT 

● Tropical, the new topical 

● Consequences of global winds 

● Coastal crawl not urban sprawl 

  

WATER TECHNOLOGY 

● Ascend 

● Stilt 

● Ground for transport 

● Build permanently 

● Defense with programming 

● Shop-houses: 

○ Does not work if the goods are on the ground 
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● Float: 

○ Move up and down with the water level 

○ Example of Kumbh Mela 

● Sink: 

○ Water enters buildings 

○ No organic materials 

● Move: 

○ Moving buildings 

○ Nomadic style, boathouses 

○ Small and light dwellings 

● Weaken: 

○ Some disaster-resistant parties 

○ Some parties stand out and leave with the disaster 

○ Count on the landscape 

 

FOR THE CONTEST 

● Graphic, visual, sound, oral communication are the most important 

  

TO CONSIDER 

● Analyze a territory, its culture, its inhabitants, etc. According to its dynamic and static 

qualities 

● Policy 

● Think of the entire region (winning principle) 

● Sharing of resources on territories 

● Sources of resources (ecological footprint, availability, etc.) 

● Culture 

● Do not assume 

● For inhabitants according to their values, style of lives, etc. 

● Local point of view is paramount 

● Authentic vision of everyday life 

● See beyond essential or immediate needs following the disaster (eg: The people of 

Manila want to return to work as soon as possible, before the reconstruction of their 

home / environment); Put the economy at the forefront 

● Decreased post-disaster crime due to a sense of community 

● Dynamic quality 

● Opposed to static qualities 

● Moving 

● Can not always be in this state 

● Working in sections 

● Before-during-after catastrophes 

 

RESILIENCE 

● Flexibility 

● Temporary architecture 

● Affects design 

● Affects the manda 

● Resilience pattern 

● Short and long term 
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● Local and global responses 

● Approach = synergy = resilience; Synergy tracks 

● Physical and social responses 

● Governance 

● Example: Blue-Green street pattern 

● Runoff, public space, heat island, food production 

  

URBAN RISK LAB 

● Orientation of buildings according to disasters 

● Working with nature 

● Science for Resilience 

● Example:: use soil composition for water treatment 
 

 SUSTAINABLE 

● Metabolic approach 

● Before / during / after the disaster 

● Cultures and techniques 

● Origin of materials 

● Natural technology (natural plants) 

 

  

QUESTIONS 

● Time 

● Design is mostly done at the end 

● In "waiting" work synergy, context, culture, etc. 

● Video 

● Not necessarily a winning idea 

● Model 

● Tecton, conceptual, cartographic 

● Use of photos in Singapore, not necessarily the mock-up itself 

● Maps and / or modeling will be provided 

  

INTERNATIONAL ISSUES, LANDSCAPES, ECOLOGY AND SUSTAINABLE 

DEVELOPMENT IN A NEW CLIMATE AREA 

  

IMAGINE A NEW FUTURE 

  

EXIT FROM COMFORT AREA 

EXIT USUAL DESIGNS 

EXIT FROM ARCHITECT'S WORK 

 

 

 

 

 

 

  



 

 

77 

CONFERENCE BY WATER MANAGEMENT EXPERTS (VINCI) 

 

RAINWATER MANAGEMENT AS A CATALYST FOR A RESILIENT CITY 

  

● To remember: more than one function per square meter. 5-15% landscaping that 

should also be used for the sustainable management of surface storm water 

● Observe: Understand the path of water, both at the level of the territory and at the 

level of the building 

● Look for existing organizations that might be interested in the project, its construction, 

but also take care of it following the construction. 

  

URBAN WATER MANAGEMENT 

Different types of wastewater 

● Domestic Waters 

○ Stable flows from dwellings 

○ Dedicated infrastructure (pipelines) 

○ Brown water (toilets) 

○ Gray water (washing machines, sinks) 

● Industrial water 

○ Known and controlled but variable flows 

○ Significant pollution 

○ Dedicated infrastructure 

● Rainy waters 

○ Variable punctual flows 

○ Extended Origin 

○ Shared (sewer) or dedicated infrastructures (green infrastructure) 

○ Low rainfall: low precipitation, recovery and reuse of water, small tank, often 

inside the house, ideally the tanks are always full 

○ Large rainfall: exceptional precipitation, storage and discharge, large reservoir 

ideally always empty in anticipation of heavy rains, often outside 

(underground or open pit) 

○ Rains defined by intensity, duration and frequency 

  

Runoff 

● Equations available to calculate flow and volume of runoff 

● Runoff coefficient (depending on soil impermeability) 

● Pollutants in runoff 

○ Materials in suspension during work 

○ Oils, greases, hydrocarbons (vehicles) 

○ Nutrients: nitrogen, phosphorus 

○ De-icing salt 

  

Retention pond: 

Fills quietly during heavy rain and gradually evacuates during and after rain with a small 

drain. Allows rainwater to be collected at a main location rather than flooding streets and 

houses. 
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WHY MANAGE RAINWATER 

● Impact of climate change 

○ More intense events (torrential rains) 

○ Mounting water 

○ Lower intensity events 

● Consequences 

○ Quantitative: Sewer overflow flooding 

○ Qualitative: Pollution of runoff. Adds to the capacity of treatment plants 

○ Social: Adapting to change 

○ Economic: Increased cost of construction and infrastructure management 

  

  

RESILIENCE AND WATER MANAGEMENT 

Non-structural measures (larger scale, territory) 

1. Coach 

2. Homogenize 

3. Promote 

  

Structural measures (small scale, building or installation) 

1. Evacuate 

2. Store 

3. Treat 

  

Examples of green infrastructure 

● Noues: Shallow ditches, often by roadside, often vegetalized. May have small 

"barriers" to slow down the flow of water, much like a dam. 

● Bioretention (rain garden): Captures runoff. To drain, water must pass through a 

series of plantations that filter water and remove many of its pollutants (including 

phosphorus that feeds plants). Substrate layer for filtering water. Can also be used to 

reduce sidewalk ties in streets. 

● Multifunctional dry basin: parks which can be used by the population, but which serve 

as retention ponds in times of exceptional rains. (Bleachers or very gentle slopes in a 

park) 

● Permanent water basin: small lakes or basin that always has water, the level rises 

when there is heavy rainfall. May be the place of proliferation of several plants and 

animals (small ecosystems) 

● Flooded plantable mesh: Dry retention basin, which can be vegetated, often at a 

somewhat hollow level than the street level to accumulate water. Movement 

infrastructure that enhances pedestrian areas adjacent to retention ponds. 

  

Modulating uses according to vulnerability 

● In the sections of the city and also in height (floors) of the building. 

● Uses that can better support water in more hazardous areas. 

● Protect human lives, perhaps put them a little higher. 
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Social Aspects 

● Pedagogy 

○ Sensitize the population to the problem and its solutions 

● Subsidiarity and participatory strategies 

○ To bring together the various actors involved in a project (professionals, 

municipalities, citizens) 

○ Takes into account the expectations and proposals of all 

○ Promotes a common will to consent 

● Living environment 

○ Coupling technical efficiency with social utility 

 

Economic aspects 

● Multiple utilities for the same infrastructure 

○ Decreases investment 

○ Public space profitability 

● Known and measured maintenance work 

○ Facilitates public resource planning 

● Citizen and riparian involvement 

○ Reduces maintenance costs by appropriating voluntary populations 

● Decentralization of the system 

○ Encourage smaller independent projects but overall coherence 

○ Improved responsiveness to contingencies by limiting impacts 

 

 

  



 

 

80 

CONFERENCE BY MONTREAL’S URBAN ECOLOGICAL AGENCY 

  

● Rethinking public space: 

○ Fewer and fewer people walking to get around 

○ Less and less room for the human 

○ More space for cars 

 

 Place the human being at the center of the city's concerns 

 There is still a lot of challenge in reaching the goal 

 They are based on social ecology 

 

● Cyclic system for the company 

● Urban Agriculture 

● Sharing the street 

● Participation and involvement of the community 

● Increase sense of community 

● Working with the population 

  

● Woonerf 

○ A winding path that promotes walking 

  

● Participative Urban Planning 

○ Involve citizens in the creation of a city on a human scale 

○ Inclusive: active travel favored by adequate facilities 

○ Security 

○ Eco-friendly 

○ Committed: the community is involved 

○ Quality of life: living quarters 

○ Rooted: identity of neighborhood / feeling of belonging 

○ Involves: Citizens AND Planning Professionals 

○ Identify Who we are going to include at what time in the design 

  

● Participation scale 

1 - Inform / raise awareness 

2 - Consult, collect information 

3 - Talk 

4 - Engage / negotiate 

5 - Codecide, create partnerships 

  

Healthy Active Neighborhoods 

● Rethinking public spaces to promote active travel for all, paying particular attention to 

young people to improve the quality of life of the neighborhood 

 

Process: 

1. Start the project: basic idea with local actors 

2. Understanding: Portrait of the neighborhood 

3. Urban acupuncture: choosing the key points that will have the greatest impact 

4. Exploring: opportunities for development that meet the needs 
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5. Decide: Present the solutions to the citizens and improve them 

6. Act together: Implement the facilities 

7. Inaugurate: Highlight the developments with a large  

8. ** Continuously evaluate process and results ** 

9. ** Involve everyone from start to finish ** 

10. It helps to increase the sense of community and belonging 

  

Challenges: 

● Define themes, tags 

● Good people speak out 

● Large Groups AND Small Groups 
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CONFERENCE BY ARCHITECT FATEN KIKANO 

  

Thesis project: 

  

"Following the Syrian crisis, Lebanon, a country bordering on Syria, has recently 

received more than one million Syrian refugees. As a result, it has become the country with 

the highest percentage of refugees in the world. To avoid the repetition of the Palestinian 

refugee case, the Lebanese government does not allow almost any organized camp for 

Syrian refugees. This decision led to the emergence of several types of shelters. The aim of 

this research is to identify the types of shelter for Syrian refugees in Lebanon, with their 

characteristics; Observation of the transformation of the built environment; And the 

assessment of the appropriation of space by refugees to enable them to adapt their shelters 

according to their lifestyles and culture. The results will help to define the role of 

humanitarian and governmental institutions and refugees in the design of camps and 

shelters for better social justice. " (University of Montreal) 

 

POST-DISASTER 

  

A.     PREPARE, PLAN AND ACCESS 

  

 Example : Kellett, Informal town and villages 

  

● Different perceptions and needs within a community 

○ Needs: degrees of damage, source of vulnerability, ... 

○ Capacities: e.g. available land to rebuild, willingness of residents to 

participate, materials available as resources, etc. 

○ Data collection: documents and studies, understanding of local problems and 

socio-economic conditions, ... 

  

● Selection of beneficiaries, what proposals? 

○ Beware of corruption problems or people pretending to be others. 

 

B.    PHASES 

  

1. Emergency Shelter: short-term solution, not very durable. Generates problems of privacy 

and intimacy. 

        Ex: Shigeru Ban, paper tubes architecture 

  

2. Temporary housing: between emergency shelters and reconstruction. This solution allows 

the restoration of daily activity but is not always well thought out depending on the context 

and is often controversial due in particular to its cost. 

 

        • Turkey, earthquake of 1999 

Temporary habitats constructed during the period of reconstruction. A problem of pollution 

appeared contaminating the ground before agricultural. 

 

        • Japan, earthquake of 1995 

The construction zone was very far from the city, creating problems of isolation. 
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       • Mexico city, earthquake of 1995 

Case of construction in destroyed land 

 

       • North Pakistan, earthquake of 2005 

The inhabitants were afraid to leave their home, for reasons of theft. Thus, the temporary 

dwellings were made from the materials of their house which were also reused later on 

during the reconstruction. 

 

       • Italy, Aquila, Project C.A.S.E., Earthquake of 2009 

The aim was to house the inhabitants during the rebuilding phase and these buildings were 

reused as student dwellings so as not to destroy them. However, this idea is not feasible 

everywhere because of the need for significant funding. 

 

3. Transitional shelters: necessary when temporary habitat becomes the habitat of 

permanent reconstruction. 

Ex: "Core House" or "core housing" follows the principle of a repeatable structure and 

allows the appropriation by the inhabitants. It is a participatory and inexpensive 

intervention. However, developmental problems have arisen due to the poor 

management of the materials used and the constructed shapes giving rise to 

problems of luminosity and ventilation, for example. 

 

4. Construction of new houses: It is necessary to take account of the choice of location if a 

relocation is compulsory. The ideal is to set up near infrastructures, schools, workplaces ... 

The problem remains the cost but a completely isolated place could not work. 

Ex: • Yemen, 1982 

Reconstruction in a remote area that was abandoned. 

  

There are different possibilities for better adaptation: 

● Study the vernacular habitat, i.e. the culture, the society concerned. This system is 

inexpensive and leads to a development of the local economy, it is adapted to the 

climate and allows a better acceptance of the inhabitants because it is not unknown 

to them. 

Ex: • Nader Khalili 

● Using the sand and barbed wire it transforms to create round, light colored habitats 

with a fireplace against heat and sun. 

● Enabling a better appropriation of space 

        Ex: • Katrina, 2005, Sense of attachment due to a significant cultural heritage 

  

Solutions for better reconstruction: 

● Rebuilding people and society together. 

● Use a participatory approach. 

● Allow reconciliation. 

● Consult the population by the "round-trip" system to satisfy them at best. 

● Avoid access problems that cause evacuation problems. 

Program "Tahdir" (2016), or preparation in Arabic, training in Turkia, near the 

Syrian border. Prepares young Syrians for future careers in areas of their 

countries.This is the third point: Urban Planning and Sustainable Architecture. 
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Why the Syrians? 2 reasons: They are professionals and they are Syrians. They have a 

deep knowledge of the culture, the needs of the Syrians. 

 

3 objectives for training: 

● Empowering people. Political connotation, because it involves people in construction 

with the change of regime that there is there. 

● Preservation and recovery of socio-cultural identity 

● Restoring dignity, self-esteem, confidence, and faith in local capacities. A lot of 

negative impact on these points at this point, we want to revalorize these points. 

Workshops are set up. 

 

What is a dwelling? : Roof, space, security. 

 

What are the disasters? : Destruction of the dwelling. 

 

Difference between natural disaster and post-conflict reconstruction? : Many political issues 

in a case of post-conflict reconstruction, or war. Reconstruction must take this into account. 

 

The rebuilding of housing takes a great deal. This is an emergency. 

 

Why is housing reconstruction important? 

● Encourages people to return home 

● Restores self-esteem 

● Helps recover pride and self-esteem 

● Facilitates reconciliation 

● Introduces new construction technologies 

● Represents an opportunity to correct bad approaches 

 

What is a good reconstruction policy? 

● Beginning immediately after the disaster 

● Enables the participatory approach 

● Is coordinated with other reconstruction activities 

● Consider contextual aspects. (You cannot do the same thing everywhere) 

 

Normally we do not start by rebuilding the houses first. It's too long, and we have time to 

starve in the meantime. 

 

Prepare, plan, apply 

3 areas were examined: 

● Assess the needs (physical damage) on the one hand and the capacities of the 

population concerned (who will choose who will benefit from the aid) 

● Beneficial factors. 

● Depending on the targeted locations, this is case by case. There is no typical solution 

to disasters. Example: In Syria, the population is to be taught to rebuild in a 

vernacular way. 
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1. Key players 

 

2. Assess needs 

(A) Needs: Degree of damage, source of vulnerability (climate, physical, social, etc.), 

appropriate construction technologies, special needs of the community, etc. 

 

B) Capacity: Availability of land, human resources (participation of the population: are they 

motivated to participate, do they have the skills to do so?), Institutional resources, financial 

resources. 

 

Regarding data collection: first collect the documents, understand the main needs, 

understand the social context, identify the needs. 

 

3. Identification of people who will be improved. 

 

Identify people according to their ownership of land 

Promote people with low income and those who lack the resources to build. 

Finding the "invisible" homeless 

Identifying corruption 

 

PHASES AND INTERVENTIONS: 

1. Emergency phase (give shelter to people) 

2. Temporary housing 

3. Transitional Habitats 

4. Repair of damaged habitats 

5. Construction of new housing 

 

Emergency phase: Immediately after a disaster, minimal planning, lasts a few months, 

overcrowding, etc. (Eg Shigeru Ban with the architecture of cardboard tubes, he builds an 

intimacy in a collective center with these tubes.) Collective center = can be a habitat of 

emergency. 

 

Temporary Habitat: Controversial because very expensive too late, can even become a 

permanent habitat in the wrong way. Some people think that this money should be used for 

permanent construction. Can take the form of tents, containers, mobile homes, etc. (Eg 

temporary habitats in Turkey after the earthquake of 1999. Habitats sheltered people during 

the permanent construction phase, but not all people wanted to participate. That some 

people leave, the ground became polluted, very bad example). It has been shown that the 

isolation of temporary habitats can lead, in some cases, to suicide. 

 

 

Benefits of Temporary Housing: 

 

● Offers a safe place 

● Allows time for the construction of permanent dwellings 

● Maintains economic turnover 

● Allows the use of materials from homes damaged in construction 

● Can be built in the courtyard of houses, or near houses, allows the population to 
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Disadvantages of temporary housing: 

 

● May be of poor quality or in a suitable location 

● Produced in another country, does not participate in the local economy 

● Temporary housing production is expensive and may be too late in the process 

● Number of homes often too much for the target population, results 

● Etc. 

 

Transitional housing: housing that can be appropriated according to the needs of the target 

population. Ex: "Core housing": Concept of the UN in the 60s for reconstruction in developed 

countries. Cheap, fast, easily appropriated, etc. Disadvantages of "Core housing": banality, 

not attractive, can result in uncontrollable development, etc. 

 

Repair damaged habitats: best of things, but when destruction prevents reconstruction 

starting at 0, we must take some things into reconsideration. 

 

Choice of tenancy: taking into account the legal implications, distinguishing displaced 

populations and the poor, important to choose a rental close to infrastructure, jobs, schools, 

services, etc. Often the land near the services are expensive, so you might think that 

building far is better, but it does not actually work. 

 

Ex: In Yemen in 1982, construction of houses in the middle of nowhere after an earthquake. 

They were abandoned, people wanted to be closer to downtown. 

 

Vernacular forms: clearly show the relationship between lifestyle, values and physical form, 

the social relationship between structure and housing, habitation and built environment, etc. 

 

Advantages of vernacular forms : 

● Cost and resource 

● Encourages the local economy 

● Based on culture, economy and local climate 

● Educates builders 

● Flexible design (people will know how to handle it, already an acquaintance) 

● Acceptability and appropriation (known forms) 

● Desirable sustainability and environment 

● Dangerous construction hazard (safety standards) 

 

Appropriation of space and attachment to space. Ex: New Orleans with Hurricane Katrina in 

2005 

 

Footprint debate: Are we building only in the upper part of the city that is flooded? The 

people said no. 

 

Preservation of cultural heritage: scientific knowledge and traditional knowledge should be 

combined together. Scientist can be more performant and the traditional is known to the 

population. 
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Armed Conflict and Cultural Heritage: 

● Buildings and monuments with cultural and historical value are deliberately targeted 

and destroyed. Communities deliberately displaced, vernacular environment 

deliberately destroyed. 

● Protecting post-war cultural heritage is often perceived as a non-affordable luxury 

● Prioritize speed on quality 

● Cultural values, rituals and traditions lay the foundations for sustainable reconciliation 

● Myth of traditional constructions that no longer works in a modern era. 

● Etc. 

 

Solutions by architects and urban planners in training in Syria: 

● Rebuilding people and society. 

● Do not dissociate activities from the reconstruction of houses. 

● Consider rebuilding as an opportunity. 

● Participatory and ethical approach 

● Take advantage of reconstruction to reconcile society 

● Keeping the cultural identity of the villages 

● Concept of Core Housing adopted but transform into Core Planning. Do not rebuild 

cities or towns as separate entities. 
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LIVING BUILDING CHALLENGE 

 

This project was inspired by many imperatives from the Living Building Challenge, how the 

project is conceived for the long term well-being of the population. Not only provide them a 

healthy neighborhood that will fills their needs, but also a place where the population can 

flourish. 

 

PRINCIPLES 

 

● Philosophy, certification and advocacy tool 

● Aiming to become truly regenerative 

● Based on actual, rather than modeled or anticipated, performance 

● Socially Just, Culturally Rich and Ecologically Restorative 

● Make the world work for 100% of humanity in the shortest possible time through 

spontaneous cooperation without ecological offense or the disadvantage of anyone 

● Provides a framework for design, construction and the symbiotic relationship 

between people and all aspects of community 

● Calls for action that describe not only the building of all of humanity’s longest-lasting 

artifacts, but also of the relationships and broader sense of community and 

connectivity they engender 

● Ecosystemic design 

● Built in symbiosis with a building environment 

 

7 PETALS, 20 IMPERATIVES  

 

○ Place 

■ Limits to growth 

■ Urban agriculture 

■ Habitat exchange 

■ Human powered living 

○ Water 

■ Net positive water 

○ Energy 

■ Net positive energy 

○ Health & Happiness 

■ Civilized environment 

■ Healthy interior environment 

■ Biophilic environment 

○ Materials 

■ Red list 

■ Embodied carbon footprint 

■ Responsible industry 

■ Living economy sourcing 

■ Net positive waste 
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○ Equity 

■ Human scale and human places 

■ Universal access to nature & place 

■ Equitable investment 

■ Just organizations 

○ Beauty 

■ Beauty & spirit 

■ Inspiration & education 
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PRECEDENTS 

 

CITY INFRASTRUCTURES 

 

WETLANDS 

 

 
Figure : Ningbo Eco Corridor.

101
 

 

 

 
Figure : Evolutive wetland and the improved environment.

102 

                                                
101 SWA GROUP. Ningbo East New Town Eco-Corridor. URL: [http://www.swagroup.com/projects/ningbo-east-new-town-eco- 

corridor/]. Consulted in 2017.  
102 ASLA. Analysis and Planning Honor Award. URL: [https://www.asla.org/awards/2008/08winners/108.html]. Consulted in 

2017.  
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Figure :Education, tourism, environment created by wetlands.

103 

 
 

INFRASTRUCTURES 
 

 
Figure : Adaptation of environments where work and pleasure collide.

104 

                                                
103

 Ibid.  
104

 Op. Cit. ASLA 
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Figure : Diminution of city heat and water management in the city

105
 

 

 

 
Figure : Education and economic development.

106
 

 

 

 

 

 

 

 

 

                                                
105 LANDEZINE. Gubei Promenade. URL: [http://www.landezine.com/index.php/2011/04/gubei-pedestrian-promenade-by- 

swa-group/] Consulted in 2017. 
106 INHABITAT. How the Cheonggyecheon River Urban Design Restored the Green Heart of Seoul. URL: [http://inhabitat 

.com/how-the-cheonggyecheon-river-urban-design-restored-the-green-heart-of-seoul/] Consulted in 2017.  
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TOPOGRAPHY 

 

It is the modification by adjusting or creating a new topography. 

 

 
Figure : Wetlands.

107 

 

 
Figure : Stormwater management.108 

 

 

 

 

 

  

                                                
107 Op. Cit. Swa Group 
108  Ibid. 



 

 

94 

USE 

 

Division of the functions along a river ou different places in a city. 

 
Figure : Beizhi river waterfront different activities depending on needs.

109
 

 

 

 

Miyi County used the different water types to create different environment and have different 

use. There is also at one point some turbines to create electricity from the high flow of water. 

It was used to create a new economy. 

                                                
109 HUNG, YING-YU. Landscape infrastructure: case studies by SWA. Basel: Birkhäuser, 2011. Print. 
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Figure : Miyi County China’s division of use.

110
 

 

 

  

                                                
110

 Ibid. 
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LINKS 

 

Sometimes links must be made between different region; it can be created by actual 

links or by a feeling created between objects or people. 

 

 
Figure : Links between nature in the mountains and the city by an old railway.

111
 

 

 

 
Figure : Links between nature in the mountains and the city by an old railway.

112 

                                                
111

 Ibid.  
112

 Ibid. 



 

 

97 

 
Figure : Links between what exists and solutions to create a better environment.

113
 

 

 
Figure : Creating pedestrian paths.

114
 

                                                
113 Op. Cit. ASLA 
114 Op. Cit. Hung, Ying-Yu 
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SYSTEMS 

 

Some systems can be put in place to manage different things such as water at city 

scale or a smaller scale. 

 

 
Figure : River boardwalk that can be used in non-flooding times.

115
 

 

 
Figure : Planting systems.

116 

                                                
115

 Ibid.  
116

 Ibid.  
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Figure : Different systems along a path.

117 

 
Figure : Phasing.

118 

 

                                                
117 Ibid.  
118

 Op. Cit. Asla 
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RESILIENT ARCHITECTURE 

 

 
Figure:  Traditional Indonesian house.119 

 

 

ROOF 

● Against rain 

○ Large roofs - outdoor areas in case of rain 

○ Metal sheets - causes a lot of noise under the drops of water 

○ 4 slopes 

● Against the wind 

○ Gentle slopes (6/12) to redirect 

● Against the heat 

○ Reflective against heat gains 

○ Large roof for shade 

● Middle of the roof (traditional Indonesian houses) 

○ Higher 

○ More sacred 

                                                
119 Op. cit. Eco-Friendly Reclaimed Tweak 



 

 

101 

 
Figure: Floating house example.120 

 

 
Figure: Floating house principle.121 

 

                                                
120 SITE SPECIFIC COMPANY LIMITED. Amphibious House. URL: [https://asitespecificexperiment.wordpress.com/2011 

/05/12/amphibious-house/]. Consulted in 2017 
121 Ibid. 
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FLOODS 

● Pile foundations 

○ Against the rising water 

○ Natural ventilation, against thefts, against the animals 

● Raft 

○ Materials recovered (oil tank) 

○ Lightweight materials (bamboo, steel) 

● Materials 

○ Waterproof 

○ Anti-rot 

 

ENERGY AND RESOURCES 

● Rain water collection 

○ One-way valves; in case of flood, the drinkable water is not contaminated 

● Food storage 

● Solar panels thermal or photovoltaic 

● Generators 

● Plantation 

○ Provide access to food in the event of a crisis 

● Mixing uses 

○ Place of gathering  

○ Community place 

 
Figure: Traditional Indonesian houses’ foundations.

122 

 

 

 

  

                                                
122 MY LIFE, MY EVERYTHING. Green City. URL: [https://noverina.wordpress.com/page/2/]. Consulted in 2017 
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STRUCTURE 

● Form 

○ Round - load transfer assistance 

● Solidity 

○ structural core - in case of earthquakes 

○ flexible - moving with the waves 

● Deep foundations 

○ Against soil subsidence 

 

BAMBOO 

● Cheap 

● Easy to find 

● Flexible 

● Resistant to water and mold - is not foolproof 

 

OTHERS 

● Blinds 

○ Open / close depending on rain 

 

● Distance between houses 

○ Natural ventilation 

○ Sun 

 

POST-DISASTER ARCHITECTURE 

 

SEENIGAMA - SRI LANKA 

 

 
Figure: Community rebuilding a house.123 

 

 

                                                
123 IFRC. Owner Driven Housing Efforts Continue in the North and East of Sri Lanka. URL: [http://www.ifrc.org/ar/news-and- 

media/news-stories/asia-pacific/sri-lanka/owner-driven-housing-efforts-continue-in-the-north-and-east-of-sri-lanka/]. Consulted in 2017 
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Construction of houses with variety of colors and material: 

 

● More diversity in the neighborhood 

● Houses are fast to construct 

● Individuality feeling 

● Construction and protection of what is “yours” 

 

 

HUE - VIETNAM 

 

 
Figure: Resilient houses construction system.124 

 

Improvement of construction techniques: 

 

● Improved resistance to natural disasters (lateral wind and water) 

● Work better ways to build with local materials 

 

 

 

 

 

 

                                                
124 Ibid.  
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KHULNA DISTRICT - BANGLADESH 

 

 

Figure: Reconstruction of home on higher ground.125 

 

Reconstruction of raises houses to protect from strong water flows: 

● Keep the roads accessible pour ease out evacuation of the village in case of an 

emergency 

● Create a ravine to contain water flows before it infiltrates the houses. 

 

VILLE ROSA - HAITI 

 

Figure: Houses with second floors 126 

                                                
125

 OXFAM AMERICA. Cyclone Aila Tests Oxfam Houses in Bangladesh. URL: [ http://firstperson.oxfamamerica.org/2009/ 
05/cyclone-aila-tests-oxfam-houses-in-bangladesh/]. Consulted in 2017. 
126 HARLESMORTH, ESTHER and IFTEKHAR AHMED. Sustainable housing reconstruction: designing resilient housing after 

natural disasters, Routledge, Taylor &Francis Group, Londres, 2015, 139 pages. 
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Building reconstructed with the structure strong enough to hold a 2nd floor: 

● Giving a place to expand the house when the family expands 

● 2e apartment as a source of revenue for poor family 

 

 

DANANG - VIETNAM  

 

 
Figure: Explanation and drawing of construction methods127 

 

 

Construction method of resilient building taught to the locals: 

 

● Classes that takes about a day 

● Transmission of construction knowledge so it stays in the neighborhood 

 

 

 

 

 

 

 

 

 

                                                
127 Ibid.  
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GURAJAT - INDIA 

 

 
Figure : Learning center in a typical neighborhood128 

 

 

Construction of disaster learning centers: 

 

● Collective memory can be very short when it comes to disasters. Building schools 

and classes to make sure survivors remember how to rebuild and pass the 

knowledge on.  

● Teach how to reconstruct after a natural disaster but also how to prevent them and 

lean the upcoming signs 

● Teach new construction methods for more resilient architecture instead of rebuilding 

quickly but not sustainably 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
128 BUILD CHANGE. Donor Driven Housing Reconstruction : Pretty Houses at High Cost. URL: [http://www.buildchange.org 

/2014/09/02/donor-driven-housing-reconstruction-pretty-houses-at-high-cost/]. Consulted in 2017 
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ACEH - INDONESIA 

 

 
Figure: Reconstruction of a neighborhood after the tsunami of 2004129 

 

Reconstruction of houses by the community: 

 

● Recycling old material from destroyed houses to build new houses (450) 

● Design of the houses made by consultation with the women of the community 

because they are the ones who spend most of their time at home 

● Weekly community meeting to talk about issues  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                
129

 Ibid.  
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INNOVATIVE MATERIALS 

 

RECYCLED BOTTLE PAVILION - NEW YORK 

 

 
Figure: STUDIOKCA’s pavilion made out of 53 780 plastic water bottles, representing the number of bottles thrown away each 

hour in New York130 

 

MATERIAL: Recycled plastic bottles 

 

ADVANTAGES: 

● Repurposing waste that would otherwise be thrown out or burnt if not recycled. 

● Lightweight and easy object to find all around the globe. 

● Modular, can be used in various different visually appealing designs. 

● Can be filled with a substance to alter its color in some instances. 

 

DISADVANTAGES: 

● Cannot withstand a harsh Asian climate, the bottles would deteriorate, maybe even 

melt. 

● Can only act as a decorative material, cannot be used structurally. 

● Not airtight, would need another layer of something else for a building to be. 

 

SHANGHAI CORPORATE PAVILION 

 

 
Figure: One of the pavilion built for Shanhai’s world Expo made by Atelier Feichang Jianzhu. Constituted entirely of CDs waste, 

which are made of polycarbonate plasic131 

MATERIAL: Recycled polycarbonate plastic 

                                                
130 ARCHDAILY. New York Firm Designs Cloud of Recycled Plastic Bottles. URL: [http://www.archdaily.com/331357 /new-york-
firm-designs-cloud-of-recycled-plastic-bottles]. Consulted in 2017 
131

 ARCHDAILY. The Shanghai Corporate Pavilion for World Expo 2010 / Atelier FCJZ. URL: [http://www.archdaily.com 

/33751/the-shanghai-corporate-pavillion-for-world-expo-2010]. Consulted in 2017 
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ADVANTAGES: 

● Ecological response to CD waste, which millions of are thrown away as trash 

● Polycarbonate has many mechanical advantages: can be transparent or not, can be 

tainted with a color or not, can resist extreme climates, light passes through it, can be 

molded into curved forms without breaking, etc. 

● The building’s design itself has various green and ecological elements incorporated 

in it. 

 

DISADVANTAGES: 

● Unconventional use of the material, not readily available to mass produce 

● Not really known by the population 

 

SPARK BEACH HUTS 

 

 
Figure: Spark Architecture’s design of recycled plastic installations on a beach in Singapore. The plastic used here is gathered 

from the sailing seas of plastic waste found in the world’s oceans.132 

 

MATERIAL: Recycled HDPE plastic 

 

ADVANTAGES: 

● Ecological and elegant response to the problem of plastic waste in the oceans 

● HDPE itself is water resistant, rot resistant, has a high melting point, lightweight, 

rigid, can be easily molded in many shapes, recyclable, etc. 

● Various colors can be used 

 

DISADVANTAGES: 

● Only HDPE is used, not all plastics are recycled. 

● Not really known by the population 

 

 

 

 

 

 

                                                
132 SPARK ARCHITECTS. Beach Huts. URL: [http://www.sparkarchitects.com/portfolio_page/beach-hut/]. Consulted in 2017.  

http://www.sparkarchitects.com/portfolio_page/beach-hut/


 

 

112 

POOP HOUSE 

 

 
Figure: Maynard Architects design of a house in Australia where its plastic walls contain the drinkable/usable water for the 

inhabitants. Over time, the water will slowly be replaced with human waste, which will serve as the house’s structure.133 

 

MATERIAL:  Recycled water/human waste 

 

ADVANTAGES: 

● Material is capable of withstanding a harsh Asian climate (plastic and human waste) 

● Employs a recycled material in the utilisation of the house itself as its structure 

● Low-tech 

● Easy to assemble and to put in place 

● Renewable material 

● Reusing water inside the walls for various usages lessens the water waste 

 

DISADVANTAGES: 

● Not really a resilient design, takes too much time for its full effect to shine (up to 20 

years) 

● The house’s design is limited to an elongated form only 

 

 

WALT DISNEY RECYCLED PAVILION 

 

 
Figure: Walt Disney Pavilion made of recycled plastic to sensitize children with recycling waste134 

 

MATERIAL: Recycled plastic 

 

                                                
133 MAYNARD ARCHITECTS. Poop House. URL: [http://www.maynardarchitects.com/Site/houses/Pages/Poop_House. html]. 

Consulted in 2017 
134

 3D DESIGN. Eco Architecture: Recycled pavilion to premier Walt Disney’s Eco Friendly Cartoon Movie. URL: [http:// 

malcolm-cremona.blogspot.ca/2011/09/eco-architecture-recycled-pavilion-to.html]. Consulted in 2017 
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ADVANTAGES: 

● Ecological response to the problem of plastic waste 

● Architectural example of purity and beauty using plastic 

● The material used reflects the use of the pavilion. 

 

DISADVANTAGES: 

● The plastic used is not known and it is therefore hard to make design conclusions. 

 

 

 

MUSEUM OF AUTOMOTION 

 

 
Figure: Museum of automotion by Mansilla + Tunon Arquitectos. The external walls are made of crushed cars to reflect the 

subject that is shown inside135 

 

MATERIAL: Crushed, broken cars 

 

ADVANTAGES: 

● Interesting way of recycling old broken cars, a useless object at the end of its lifetime 

● The building’s expression reflects its usage 

 

DISADVANTAGES: 

● Not resilient 

● No benefits other than being visually appealing 

 

 

 

 

 

 

 

 

 

                                                
135

 DIVISARE. Tangential Directions: the Automotive Museum. URL: [https://subdomain.divisare.com/projects/17324- mansilla-

tunon-arquitectos-automotion-museum]. Consulted in 2017 
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RESIDENTIAL ENSEMBLE IN CARMEN DE APICALA 

 

 
Figure: Residential area in Colombia. The buildings’ structure material is bamboo 136 

 

MATERIAL: Bamboo 

 

ADVANTAGES: 

● Great example of a residential area or small village entirely made out of bamboo 

● Renewable, cheap and local material 

● Known by the population 

● Elastic material, capable of withstanding earthquakes and strong winds 

● Reduces ambient temperature 

● Slows down soil erosion 

● Uses half the energy required to transform the material than wood 

 

DISADVANTAGES: 

● Seen as poor by a vast majority of the Indonesian population, despite all of its 

mechanical attributes and advantages 

 

 

ITT LIBRARY 

 

 
Figure: Library made out of old vegetable crates covered in mud and straw137 

 

MATERIAL: Old vegetable crates, compacted mud and straw 

 

                                                
136    G. Minke. (2012). Building with bamboo, design and technology of a sustainable architecture (2nd ed.). Basel :   
        Birkhäuser. P.92 
137  A. Bahamon (2010). Rematerial, from waste to architecture. Pennsylvania State University : W. W. Norton & Company.  P.52 
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ADVANTAGES: 

● Material and objects can be easily obtained and used for the building’s structure 

● Reduces the amount of CO2 rejected into the air 

● Can withstand a harsh Asian climate 

● Low-tech 

● Easy to assemble and put in place 

 

DISADVANTAGES: 

● Can be seen as poor, even if the walls are covered in the end 

● Wooden crates can limit a building’s design possibilities 

 

CHRISTINE’S PAPERCRETE HOUSE 

 

 
Figure: House which bricks are made out of papercrete, a material which could be made using the site’s local resources. The 

bricks are are made out of the excavated soil, paper and cement.138 

 

MATERIAL: Hand-made compacted bricks from terrain’s soil 

 

ADVANTAGES: 

● Low-tech 

● Easy to assemble and put in place 

● Can withstand a harsh Asian climate 

● Reuses the earth that is excavated for the house’s foundations, no loss 

● Good insulating properties due to the use of paper in its fabrication 

 

DISADVANTAGES: 

● Not all soils can be used in the composition of the brick. Must be a certain type of 

clay. 

 

 

 

 

 

                                                
138 AUBURN UNIVERSITY. Christine’s Papercrete House. URL: [http://www.ruralstudio.org/projects/christine-papercrete- 

house]. Consulted in 2017.  
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GREAT HANSHIN EARTHQUAKE COMMUNITY CENTER 

 

 
Figure: Community center designed for the urgency of shelter in Japan during the Great Hanshin Earthquake.139 

 

MATERIAL: Modular wood panels 

 

ADVANTAGES: 

● Construction design made for emergency situations 

● Modular structure made of prefabricated wood panels 

● The individual pieces can easily be disassembled and rearranged to reconfigure the 

rooms   inside the building if the needs change 

● Green roof to reduce footprint 

● Local material 

● Can be easily assembled by an inexperienced person 

 

DISADVANTAGES: 

● Designed for a short time use until the town/city is rebuilt 

● Modular panels limit the design possibilities 

 

HEMPCRETE 

 
Figure: Ecological construction material mainly composed of hemp, can be applied like concrete.140 

 

MATERIAL: Hemp 

                                                
139 B. Bergdoll, P. Hewitt Christensen. (2008) Home Delivery: Fabricating the Modern Dwelling. (x ed) The Museum of Modern Art : New 

York  P.172 
140 NATUREPONICS. America’s Hempcrete House. URL: [http://www.natureponics.net/americas-hempcrete-house/]. 

Consulted in 2017.  
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ADVANTAGES: 

● Can be used for various parts a building (structure, insulation, external coating, etc.) 

● Water resistant 

● Fire resistant 

● Rot resistant 

● Can be recycled 

● The material itself is light and can breath 

● Can be either shipped to the site or made on site 

 

DISADVANTAGES: 

● Possible social taboo surrounding the material itself 

● Not cheap, costs as much as normal concrete 

 

MILEGOMME CASCOLAND 

 

  
Figure: Small constructions made out of repurposed old car tires, South Africa141 

 

MATERIAL: Old car tires 

 

ADVANTAGES: 

● Recycled material 

● Easy to find, dumps are filled with them 

● Cheap 

 

DISADVANTAGES: 

● Not really visually appealing 

● Material is hard to work with as is 

● Lack of comfort in a harsh climate due to the rubber getting heated by the sun 

 

 

 

  

                                                
141 A. Bahamon (2010). Rematerial, from waste to architecture. Pennsylvania State University : W. W. Norton & Company. P.151 
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CLIMAT 

 

 

Average Temperature in Semarang 

Figure : Average Temperature in Semarang.142 

Average of Rain in Semarang

Figure : Average Rain in Semarang.143 

                                                
142 METEOBLUE WEATHER. Climate Semarang. URL: [https://www.meteoblue.com/en/weather/forecast/modelclimate/ 

semarang_indonesia_1627896]. Consulted in 2017.  
143 Ibid.  
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Average of Sunny Days in Semarang

Figure : Average of Sunny Days in Semarang. 144 

Average Wind in Semarang

Figure: Average Wind of Semarang. 145 

                                                
144 Ibid.  
145 Ibid.  
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Average Wind Direction in Semarang

Figure:Average Wind Direction in Semarang.146 

 

 

 

 

 

 

 

  

                                                
146 Ibid.  
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FLORA 

Biodiversity147 

● 11% of the world biodiversity can be found in Indonesia 

● In between Asian and Australian biodiversity 

● Most natives plants are tropical ones 

● A lot of coast, so a lot of coastal vegetation (mangrove, swamp, swamp forest, etc.) 

● Alpine and subalpine vegetation 

 

Agriculture148 

● Lands are hard to cultivate 

● Clay 

● Rice, Hevea, Cocoa, Palm, Manioc, Corn, Sweet potatoes, Sugar cane, Soy, 

Coconut, Bananas, Mangoes, etc. 

● Deforestation; on Java Island, lands are burnt down to create space for agriculture 

creating erosions and floods problems 

 

Desalination149  

● Green house full of mangroves absorb salted water by their roots and then by 

perspiration, clear water can be collected afterwards 

● 1 hectare of mangrove gives 30 000L of clear water per day 

 

Erosion150 

● Fix the ground in place with roots to counter erosion 

● Mangroves are very effective against erosion 

● Creates mudslides, unstable ground 

● Created by deforestation 

 

Mangroves151 

● Mangroves create an ecosystem with molluscs, crustaceans, amphibians, reptiles, 

insects, etc. 

● They break the strength of the waves 

● Low oxygenation, high amount of salt, underwater roots, warm water 

 

Floating Gardens152 

● Can be constantly harvested, even in case of catastrophe 

● Planted on floating plants, bamboo or floating elements 

● Absorb water directly, so the quality of the water affects the quality of the produces. 

(therefore, not a good idea in flooded waters). 

                                                
147 WIKIPEDIA. Flora of Indonesia. URL: [https://en.wikipedia.org/wiki/Flora_of_Indonesia]. Consulted in 2017.  
148 INDONESIA INVESTMENTS. Agricultural Sector of Indonesia. URL: [https://www.indonesia-investments.com 

/culture/economy/general-economic-outline/agriculture/item378?]. Consulted in 2017.  
149 LE MONDE. Des palétuviers pour dessaler l’eau de mer. URL: [http://www.lemonde.fr/vous/article/2007/06/16/des- 

paletuviers-pour-dessaler-l-eau-de-mer_924252_3238.html]. Consulted in 2017.  
150 WIKIPEDIA. Erosion. URL: [https://en.wikipedia.org/wiki/Erosion]. Consulted in 2017 
151 WWF GLOBAL. Mangrove Importance. URL: [http://wwf.panda.org/about_our_earth/blue_planet/coasts/mangroves/ 

mangrove_importance/]. Consulted in 2017 
152 PRACTICAL ACTION. Floating Gardens. URL: [http://practicalaction.org/floating-gardens]. Consulted in 2017.  
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Figure: Floating gardens principle.153 

 

CULTURAL OVERVIEW 

 

 

History154 

 

Holland Colonization (1678-1945) 

● VOC: Dutch company like the East Indies 

● 2nd largest port city in Indonesia, after  

 

Historical Neighborhood 

● Divided into nationality 

● Fortified European Villages 

● Goedang Toedjoe Warehouse: historic building. 

Mark the commercial past and exporter of a city 

 

Languages 

● More than 580 dialects 

● Official language: Indonesian 

● Name of the city is from the Netherlands 
 

Figure : Ancient route of Semarang155 

 

                                                
153 Ibid.  
154 WIKIPEDIA. Semarang. URL: [https://fr.wikipedia.org/wiki/Semarang]. Consulted in 2016 
155 Ibid.  
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Religion156 

 

● No state religion 

● Freedom of religion in the constitution of 

the country 

 

Official recognized religions 

● Islam 

● Hinduism 

● Buddhism 

● Protestantism 

● Christianism 

● Confucianism 

Islam 

● 1547: Beginning of the spread of the 

Islamic religion in Indonesia 

● Countries with the largest Muslim 

population in the world 

● 5 places of worship in the Kampung 

(churches and mosques) 

 
Figure: Mosque in Indonisia157 

 

 

Crafts and artisanal influences158 

 

● Derived from a tribal art (religious or spiritual 

dimension) 

● From Java or Bali (mixture of Buddhist and Hindu 

art) 

● Influenced by Islam (but less important because it 

forbids human / animal representation) 

 

Forms of cross-created crafts 

● Textile work: Weaving of colored fabrics and 

manufacture of carpets 

● Pottery 

● Iron and bronze work 
 

Figure : Handmade scarves159 

 

                                                
156 WIKIPEDIA. Religion in Indonesia. URL: [ https://en.wikipedia.org/wiki/Religion_in_Indonesia]. Consulted in 2017. 
157 KIDCYBER. Indonesia: Clothing & Religion. URL: [http://www.kidcyber.com.au/indonesia-clothing/]. Consulted in 2017 
158 Op. Cit. Wikipedia (Semarang) 
159 AFRICAN-ART. Southern Asian-Art: Tau Tau Statue. URL: [http://www.african-art.net/Southeast-Asian-art/statue/tau-tau -

statue/wcuWqA%3D%3D]. Consulted in 2017 
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Arts160 

 

Cinema 

● Beginning of silent films in 1960 

● Propaganda tool during the 

● Japanese occupation 

● Start of importation of foreign films from 

1960 onwards 

● Independent film production since the 

2000s 

 

Music 

● The most emblematic form: the 

gamelan. Metal percussion instruments set 

● Over the years, mixing traditional music 

with international music 

 

Dance 

● Traditional dance (religious, ceremonial) 

● Modern dance (sometimes paired with 

puppet theater) 

 
 

 

Figure : Indonesian Shadow Puppets 161 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                
160 Op. cit. Wikipedia (Semarang) 
161 MACKOO: LE GUIDE DES VOYAGES. Le théâtre de marionnettes javanaises à Yodjakarta Java Indonésie. URL: 

[http://www.mackoo.com/indonesie/yodja2.htm]. Consulted in 2017.  
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DESIGN STRATEGIES 
 

GENERAL OVERVIEW 

 
Figure: Bandarharjo Plan: Our solution. Designed by UdeM DRIA 2017 Team B 

B14
 

 

This is the plan of the developed Bandarharjo after the interventions we propose. 

Interventions in each important sphere of this project, waste management, water 

management and community based interventions will be explained in the following sections.  

 

 
Figure: City Plan (Semarang). Designed by UdeM DRIA 2017 Team B 

B15
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An important part of these interventions is that they are repeatable and expansible. 

Our low key and low budget interventions have the advantage of being easily repeatable in 

any location. These actions will therefore be able to help the environment and communities 

of other Bandarharjo’s with the same principles and techniques as the ones used in the 

Kampung Kali Bahru. They can be reproduced all over town, in larger or smaller scales, 

depending on each Kampung’s needs.  

 

 
Figure: Expansion Plan, spreadable actions from Bandarharjo to Semarang. Designed by UdeM DRIA 2017 Team B 

B16 

 

 

 

 
Figure: Actions and phasing proposed in Bandarharjo and more. Designed by UdeM DRIA 2017 Team B 

B17
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WASTE  

 

WE PROPOSE 

PLASTIC WASTE MANAGEMENT 

We believe that cleaning the site from all the waste should be a priority for 

Semarang. All the waste helps in the propagation of diseases, including dengue fever. It is 

also a factor contributing in flood disasters162. However, because of the waste 

mismanagement in Semarang, Kali Bahru should do whatever they can do to dispose of 

their waste themselves. Therefore, floods or not, the population will be able to keep an 

environment as clean as possible, decreasing health problems at all time. 

At the center of the waste management: plastic. We propose to use Replast 

Blocks163, blocks made of recycled plastic by the company ByFusion, to build houses which 

by their design, will be able to adapt to the ground subsidence. Of course, the best option 

would be to completely stop to use groundwater to stop the ground subsidence, but even 

then, the ground would not stop sinking at once. Therefore, we designed a house able to 

adapt to the movement of the ground, which is the short time solution against ground 

subsidence. A new water source is our long term solution (see in the pages below). 

First, we need to educate the population and show them that plastic is actually worth 

something. The plastic needs to be initially collected from the environment, cleaning the land 

and rivers to ameliorate the environment and the quality of water as a result. To easily 

collect the plastic waste needed for the construction material and encourage the population 

to participate in this process, there will be one waste collect center built per RT. These will 

provide an easy waste dropping location, helping in collecting plastic, but also help with the 

general waste management in the neighborhood.  

 
Figure: Collect center. Designed by UdeM DRIA 2017 Team B 

B18
 

 

Since most of the streets are too narrow to circulate in with a car or truck, a different 

method will be used to transport the waste to a plastic brick factory. The waste collect center 

will be emptied on a regular basis. This routine will prevent mosquitoes from proliferating in 

the garbage, keep unwanted animals away and stopping the spread of bad smells and 

diseases. To empty these collect centers, we propose that they use bicycles with a trolley 

attached at the back. With time and awareness, the population will eventually recycle on a 

regular base, bringing plastic waste directly to collecting centers. 

 

                                                
162 Op. Cit. Dria 2017 
163 Op. Cit. By Fusion 
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Figure: Bicycle trolley to transport waste.164 

  

The plastic waste will be brought at a plastic bricks factory, at the north of the site 

where RePlast Blocks will be made.  

 

 

Figure: Community coop centers. Designed by UdeM DRIA 2017 Team B 
B19 

 

Once there are enough blocks, a house can be built. A house requires about 1420 

blocks, a quantity calculated by the average perimeter of a vacant lot and the height of a two 

story house (710 blocks for a single story house), and 7 000 blocks can be made per day 

with one machine165 . Since the machine’s size is relatively small (it’s assembled and 

delivered inside a standard shipping container), more than one machine could be bought 

depending on the needs. 

 

                                                
164 TREE HUGGER. Bicycle Cargo, Chapter 4 : Cargo Bike Business. URL: [https://www.treehugger.com/bikes/bicycle -cargo-

chapter-4-cargo-bike-business-a-l.html] Consulted in 2017. 
165 INDIEGOGO. Transforming plastic to save our planet. URL: [https://www.indiegogo.com/projects/transforming-plastic -to-

save-our-planet#/]. Consulted in 2017.  
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Figure: Plastic evolution with the plastic brick system. Designed by UdeM DRIA 2017 Team B 
B20

 

 

Following the culture of building their own home, classes will be offered to teach how 

to build with plastic blocks. Those classes would be taught in a coop center not far from the 

plastic block factory. 
  

 

One collecting center in each RW will become a construction helping center, where a 

plastic block “professional” will be posted to answer questions about the material and 

construction methods as some questions can arise as the construction happens. 

 

 
Figure: Plastic waste cycle to implant in the Kampung Kali Bahru. Designed by UdeM DRIA 2017 Team B 

B21
 

 

This way of managing waste would also create jobs in the neighborhood where, let’s 

recall, unemployment is close to 60%. Indeed, collecting the plastic waste from the collecting 

centers, teaching the methods, answering questions and building will create employment.  

 

Houses will be built on lands that are currently unused so no houses will have to be 

destroyed to build new ones, as well as increasing the population density. One of the new 

neighborhoods will be close to the primary public place and another one close to the public 

market.  
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HOUSE DESIGN 

 

Houses constructed with plastic blocks are realistic and possible. They can be used 

to create one or two stories houses, depending on the families’ need. Houses will be built on 

stones foundations, the actual method, or on existing foundations in the case of a 

renovation. The plastic brick walls will be mounted by an adjustable roof made of recycled 

materials (wood palette, bamboo or metal sheets). 

Walls are made of plastic bricks mounted on bamboo or steel structure. If wanted, 

the plastic can be covered in chicken wire and plastered to hide the masonry and create a 

more uniform look. This is the way current houses are made and it is possible to respect that 

tradition with the ecological plastic bricks. Plastic can also be sorted to have blocks of similar 

colors, allowing the owner to choose the color of block he or she wants. 

The design of this house has another interesting feature. Soil subsidence is a real 

problem and families have to raise the floor of their house every 5 to 10 years for it to be 

livable. This house is designed to be adaptable in time. When soil subsidence catches up 

with the house, the roof, which is only dropped off on the top of the house, can be lifted and 

ranks of bricks, since no mortar is used, can be added to raise the roof up.  

Figure: Counter subsidence system. Designed by UdeM DRIA 2017 Team B 
B22

 

 

 In order to respond to the increase of population, we propose to build a second floor 

to houses, although we realize that not everybody needs it or can afford it at once, it is still a 

possibility. In the existing neighborhood, there is a mixity of one and two story houses, the 

majority leaning towards one story houses. Our design allows to build a second floor in a 

second phase, or even right at the beginning depending on the owner’s needs. The second 

floor can also be made out of recycled material. Indeed, we noticed a lot of pallets, bamboo 

and other materials in the neighborhood. We would like to create, by the brick factory and 

the coop center, a recycling center where people can gather materials to build their roof or 

second floor. 

  

The floor would be installed on brackets so when the house has to be raised, the 

brackets can be uninstalled and reinstalled to the desired height.  



 

 

132 

 
Figure: Basic wall composition 1; new construction.  Design by Udem DRIA 2017 Team B 

B23
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Figure: Basic wall composition 2; renovation of an existing house.  Design by Udem DRIA 2017 Team B 

B24
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Figure: House building system. Design by UdeM DRIA 2017 Team B 
B25

 

 

 

ECODESIGN 

 

Houses are designed to easily collect rain water (see water management plan). We 

proposed three different roof shapes possible for the house, allowing the collection of water, 

but also providing a sense of individuality as every household will be able to choose their 

own roof shape. 
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Figure: Water collection design. Designed by UdeM DRIA 2017 Team B 

B26
 

 

The extension of the roof will also provide shadow on the porch. In this hot and 

humid country, shadow is essential to feel cool and well. We heard it was well anchored in 

the Semarang culture to work or hang in front of the house, and this will provide a nice 

environment to do these kinds of activities. 

 
Figure: Sun protection design. Designed by UdeM DRIA 2017 Team B 

B27
 

 

Finally, the space created by the bamboo roof structure will allow air flow throughout 

the house, providing comfort on the inside of the house. The space between the wall and the 

roof will also allow the heat accumulated in the house to escape to keep the house cooler. In 

high risk flood zones, we think it would be a good idea to build the houses on platforms. Not 

too high as it is not a part of the Semarang culture, but enough so that the floods are not as 

much of a problem (about 50 centimeters off the ground). 
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Figure: Ventilation design. Designed by UdeM DRIA 2017 Team B 

B28
 

 

 

 
Figure: Typical RT street (new houses, water tank, waste collect center). Designed by UdeM DRIA 2017 Team B 

B29
 

 

 
Figure: Half a typical RT with actual unused spaces. Designed by UdeM DRIA 2017 Team B 

B30
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Figure: Half a typical RT (new houses, water tank, waste collect center). Designed by UdeM DRIA 2017 Team B 

B31
 

 

 

 

 

 

 
 

 

 

 
Figure : Typical RT in both flooded and not flooded situations in the neighborhood. Designed by UdeM DRIA 2017 Team B 

B32-

33
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Figure : New RT’s positions in the neighborhood. Designed by UdeM DRIA 2017 Team B B34 

 

WATER 

 

● Source of water: water spring (11%); underground water (19%); surface water (70%) 

● Underground water pumping participates in increasing soil subsidence 

● Quality of water is threatened by contamination from salted water, chlorine and 

domestic and nondomestic waste.  

● It is expected that the need for clean water will increase up to 200% within the next 

15 years. 

● The overexploitation of underground water causes a subsidence from 8 to 20 cm 

every year. 

● Lack of communal waste management contributes to flood disasters. 

● Tidal floods, flash floods, poor drainage166 

 

NEEDS 

 

According to the World Health Organization, people need about 10 liters of water per 

day to eat, drink and cook.167 

 

 

 

                                                
166 Op. Cit. Dria 2017 
167 WORLD HEALTH ORGANIZATION. How Much Water in Needed in Emergencies?. URL: [http://www.who.int/ 

water_sanitation_health/publications/2011/tn9_how_much_water_en.pdf]. Consulted in 2017 
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Population in 2016: 20, 605 people168  

20, 605 people x 10 liters per day = 206, 050 liters per day 

 

Expected population in 2032: 24, 352 people 

24, 352 people x 10 liters per day = 243, 520 liters per day 

 

The DRIA 2017 brief document specifies that the need of drinkable water will go up by 200% 

in the next 15 years. (P.33) 

 

WE PROPOSE 

 

WATER RETENTION SYSTEM 

 

Green public spaces will be built in the neighborhood. At the entrance of the site and 

two others close to the north of the neighborhood.  

 

 
Figure : Green public spaces’ locations in the neighborhood. Designed by UdeM DRIA 2017 Team B

 B35 

 

These green spaces will be public spaces where people can meet, learn and where 

the community spirit can grow. These public spaces will be shaped as fennels to serve as a 

water retention system. Therefore, during flash floods and strong rains, water can 

accumulate in those fennels, thus decreasing the accumulation of water in the streets. Being 

located on the periphery of the site, the slight denivelation of the topography will help them 

fulfill their purpose.  

 

Plants inside the places, located at the lowest point on the public space, will help with 

the evapotranspiration of the heat of the town, creating a nice and fresh environment to hang 

out in. The vegetation will also help to infiltrate water in the ground in flooding situations, 

allowing the replenishment of the groundwater and preventing ground subsidence. 

                                                
168 Op. Cit. Dria 2017 
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We propose that these public spaces be built out of the same plastic blocks as the 

new houses. Thereby, the product is promoted, more frequent in people lives and making 

them more familiar with the material. It is a way for the population to see the advantages of 

this technology and facilitating the adoption of this new method of building. 

 

 
Figure: Water retention system at the entrance of the site, flood and not flooded periods. Designed by Udem DRIA 2017 Team 

B 
B36

 

 

 
Figure : Evapotranspiration and water infiltration. Designed by Udem DRIA 2017 Team B 

B37
 

 

 
Figure: Public place. Designed by Udem DRIA 2017 Team B 

B38
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Figure: Public place. Designed by Udem DRIA 2017 Team B 

B39
 

 
Figure: Public place in period of flood. Designed by Udem DRIA 2017 Team B 

B40
 

 

COLLECT RAIN WATER 

 

 Rain water will be collected in multiple ways. First of all, the new Sink and Rise 

houses will be built with a roof shaped to easily collect rainwater in individual water tanks. 

Second of all, the community COOP centers’ roofs will be angled so water can be collected 

in a tank for the use of the COOP. For the water community COOP, it could be used for 

education as an example and in the plastic community COOP, the water could be used in 

the factory. Third of all, communal water tanks that will be described later will also have a 

roof shaped to collect rainwater and also act as a public tank. Collecting rainwater before it 

touches the ground will help to prevent the runoff that creates the flooding in the streets.  

 

 

 
Figure: Community water COOP. Designed by Udem DRIA 2017 Team B 

B41
 

 

 
Figure: Community water COOP in period of flood. Designed by Udem DRIA 2017 Team B 

B2
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COMMUNAL WATER TANK 

 

Communal water tanks will be dispatched around the neighborhood on the count of 1 

per RW. Those places will act as public water tanks, emergency shelters and first aid 

centres. Each water tank has a capacity of 12 550L of water. They will also be a space 

where community spirit can improve. Indeed, made with plastic blocks, they could be colored 

or designed in a different manner in each RW. It would be a community building activity and 

it would reinforce the community’s belonging to their RW.  

 

 

 
Figure: Communal water tank. Designed by Udem DRIA 2017 Team B 

B43
 

 

WETLANDS 

 

The Kalibaru Kanal is, at this moment, not really used. In case of floods, it serves as 

a tank for the over flooding waters. Although, since it is lower than the sea level, the water 

does not have a way to evacuate. Right now, in case of floods, the over flooding water has 

to be pumped out to the Java Sea at the junction with Kali Semarang, causing floods around 

the Canal Kalibaru.  

 

The wetlands we propose will help water to slow down and to get purified through 

each of its steps. The water excess will then be used as drinking water, while some of it will 

be used to rehydrate the ground. The gates at the wetlands’ entrance will help to stop the 

waste trying to pass the barrier, and also serve as a waste collect point. Wetlands are also 

spaces where the flora and fauna can develop easily, creating a more peaceful and natural 

environment in the city where it is lacking. The temperature in those zones will also be more 

regulated since there will be evapotranspiration as a result. The following is an example of 

the best and easiest wetland system that can be implemented. 

 

 
Figure: Wetland in the canal scheme. Designed by Udem DRIA 2017 Team B 

B44
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Figure: Wetland in the canal. Designed by Udem DRIA 2017 Team B 

B45
 

 

 

Slowdown pond: To slow down current so that water can be treated properly 

Settling pond: For water decantation and sedimentation. To make sure only water goes into 

the treating plants. 

Vertical wetland: To oxygenate the water and treat some kind of pollutants. For example, 

some nitrogenous pollutants need to be aerated to achieve nitrification. 

Horizontal wetland: To treat different kind of pollutants. For example, to reach gaseous 

nitrogen, the final form in the process of denitrification, the water needs to go through a more 

anaerobic kind of system such as the horizontal wetland. 

 

 
Figure: Wetland principle. Designed by UdeM DRIA 2017 Team B 

B46
 

 

The cleaned water passes through a UV treatment, becoming 100% safe to drink. 

The drinkable water is then pumped in a tank that will be located inside the patrimonial 

building, ready to be distributed.  
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Figure: Wetland location. Designed by UdeM DRIA 2017 Team B 

B47 

 

REVITALIZATION OF THE RIVER BANKS 

In order to implement a generally improved environment, cleaning the existing 

environment is one of our main focuses. One of the problems discussed with the population 

of Semarang was the water pollution. Of course, the wetland will help with this issue, but it is 

only on a small portion of the river. To clean the water streams, the river banks will be 

treated and planted with water filtration plants. This intervention can and should be realized 

not only on our site, but throughout all of the city, thereby generally improving the water 

quality and environment at the same time. We believe that by revitalizing the river banks, 

water will be cleaned, and with time return to a natural ecosystem, allowing fish to populate 

the river. 

 
Figure: Section of revitalized river banks. Designed by UdeM DRIA 2017 Team B 

B48
 

 

 
Figure: Re-naturalized banks. Designed by UdeM DRIA 2017 Team B 

B49
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Figure: Revitalized river banks lenght. Designed by UdeM DRIA 2017 Team B 
B50

 

 

 

 

COMMUNITY AND ECONOMY 

 

NEW NEIGHBORHOODS 

 

Two new neighborhoods will be created. They will be both built in non-built areas. 

Those areas are mostly composed of waste and swamps and unwanted animals where 

mosquitoes and dengue fever, as well as other water and waste related diseases, can be 

found. Building on those sites will help to revitalise the areas and diminish the spread of 

diseases. Also, those lands are not used right now, so building on them will maximise and 

densify the environment of Bandarharjo.  
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Figure: New neighborhoods locations. Designed by UdeM DRIA 2017 Team B 

B51
 

 

 One of the neighborhoods will be built at the entry of Bandarharjo, right beside the 

new public space. This spot is particularly important since the houses will be located at the 

entry of the site and will be seen by all the people passing by, helping in defining the district 

as an upcoming neighborhood with new technologies. Built on platforms, even if they are 

implanted in a flooding prone area, the retention basin and the platforms will help to maintain 

a normal life in case of flooding.  

 

The other neighborhood will be located close to the market, another flood prone area. 

It will be directly linked to the market, as well as the smoke fish centers and the water 

community COOP. In case of flooding, those places will still be functional and their platforms 

will have ramps so that people from the non-flooded zones can reach it at all times. 

 

 
Figure: New neighborhoods layout. Designed by UdeM DRIA 2017 Team B 

B52
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PUBLIC MARKET 

 
Figure: Public market location. Designed by UdeM DRIA 2017 Team B 

B53
 

 

 

The reinforcement of the community spirit is also an important point of the project. To 

encourage this and listen to the population’s needs at the same time, this project includes a 

public market place. This place will be a location for locals to sell fish, fruits, vegetables or 

handmade arts and crafts. Since 57% of the neighborhood’s population works in arts and 

craft, we thought it would be appropriate to create a safe space from floods for the 

population to build their own stand and make money by making trades.  

 

This place will be built in heights and will be in the form of several platforms to 

encourage different walk routes and encounters. Beside the market, a new neighborhood 

would be built to respond to the increase of the population. The bridge will start outside of 

the flooding zone to insure that circulation is not halted in case of floods, and that the 

neighborhood and market are safe and functional even in case of floods. Around the 

platforms, bamboo will be grown to create a useful resource for construction and to also 

promote the benefits and the beauty of this material.  
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Figure: Public market in normal time versus in times of flood. Designed by UdeM DRIA 2017 Team B 

B54
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Figure: Public market cycle which promotes trades and community spirit. Designed by UdeM DRIA 2017 Team B 

B55
 

 

 

 

 

Figure: Public market atmosphere. Designed by UdeM DRIA 2017 Team B 
B56
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FISH-SMOKING CENTER 

 

The fish smoking industry is very important to this neighborhood. A big number of 

workers highly depend on the fish quantity. Indeed, 95% of the fish workers come from the 

Kampung.169 Hopelessly, this industry is sadly known as the cause of many respiratory 

problems. To promote this local industry, and to make it less dangerous for the people’s 

health, we want to move the actual fish-smoking center close to the market place. At this 

location, we think that the smoke will be less disturbing as the main winds are coming from 

the South-East. The wind will then push the smoke toward the coast, through the industrial 

zone (the port), a piece of land that is not always busy. The fish smoking industry will be 

rebuilt on a raised platform so they are accessible at all time, even in times of floods. 

 

 

Figure: Smoke fish and wind direction. Designed by UdeM DRIA 2017 Team B 
B57

 

 

To help with the respiratory issues, the ovens will be designed differently. At this 

moment, the oven is opened in each smoke fish tent, threatening workers’ health. We want 

to regroup all oven together in one big, closed oven. This will allow the smoke to stay in the 

oven, smoking the fish more efficiently and protect the workers. The smoke will evacuate 

from a single, high chimney, to help the smoke be carried as high and far as possible, as 

soon as possible, out of the way of the population. 

 

                                                
169

 JOURNAL OF COSTAL DEVELOPMENT. The Improvement of Building and Infrastructure Condition to Anticipate 

Degradation Process of Fish Smoking center in Bandarhajo, Semarang. URL: [https://www.omicsonline.com/open-access /the-
improvement-of-buildings-and-infrastructure-condition-to-anticipate-degradation-process-of-fishsmoking-centre-in-bandarharjo-
semarang-1410-5217-15-339.pdf]. Consulted in 2017 
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Figure: Smokers cycle. Design by UdeM DRIA 2017 Team B 

B58
 

 

 

 

 

 

 
Figure: Smokers installation position. Designed by UdeM DRIA 2017 Team B 

B59
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COOP 

 
Figure: Community coop centers. Designed by UdeM DRIA 2017 Team B 

B60
 

 

The Kampung will have two COOP centers built. These centers will serve as 

community safe havens in case of emergency or high floods. The small rooms designed in 

the outside but covered area will serve as learning classes for the locals to learn about the 

new water and waste treatment systems in the neighborhood. This is the place where they 

will learn how to maintain the wetland, build the new waste-built houses and raise 

awareness about environment. It will also serve as a place to learn old art techniques such 

as plants weaving. The plants can be taken from the wetlands right in front of the community 

water COOP. 

 

The architecture of the COOP’s roof is made of bamboo structure and weaving to 

create a protection from rain. The use of bamboo is to show the value of this recycled 

material and its architectural potential which is often misjudged. The special design of the 

roof will also collect rain water into reservoirs for drinkable water. Some holes will also direct 

the water to the plants underneath the platform. It will be a great example of how a roof can 

be used to to redirect water to the people in the COOP. 
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Figure: Water community COOP atmosphere. Designed by UdeM DRIA 2017 Team B 

B61
 

 

 

 

Figure: Public COOP center in normal time versus in times of flood. Designed by UdeM DRIA 2017 Team B 
B62
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FEASIBILITY STATEMENT 
 

This is Garbage is based on the principle that the best way to easily overcome the 

weaknesses of a neighborhood, one must use what they have at their disposition. In this 

case, this neighborhood has plenty of rain water, is surrounded by two water way, is known 

of its industrial belonging, is the second biggest producer of plastic waste in the world, and 

has the perfect temperature for bamboo and multiple other plants to grow.  

 

Our project is all about using these resources in order for the community to be more 

aware and in touch with their rich environment. Some small actions that can be repeated 

easily and with a low cost are the most effective way to be a flourishing community.  

 

First of all, the site is surrounded by water and experience flash floods. Water can be 

managed and gathered either from the ground, the river or canal, or from the rain.  

 

Plants such as bamboo grow easily in this part of the world. Therefore plants can be 

used readily and at a low cost for evapotranspiration, wetlands, to help water to penetrate 

the ground, etc. They can also be used as construction materials or arts and crafts. 

 

Waste is a main problem in Indonesia, but mostly around the Indian Ocean in 

Semarang. Therefore, collecting the waste such as the plastic is useful because it a 

resource that costs nothing. It is everywhere; in water, on the ground, in the market, etc. 

Therefore, whatever can be made from plastic is then produced at a low cost such as the 

plastic blocks, plastic roads, plastic nettings for retaining soil, etc.   

 

 

Plastic 

ByFusion machine cost $350,000 $350,000 

New houses construction, new RT 450 x $18,000 $8,100,000 

Waste collect points, new RT 62 x $1,800 $111,600 

TOTAL  $8,561,600 

 

 

Water tanks  

Communal water tank 7 x $3,000 $21,000 

Communal water tank construction 7 x $24,000 $168,000 

Personal water tank 450 x $500 $225,000 

TOTAL  $414,000 
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Wetland  

Canal deconstruction $13/square foot $600,000 

Wetland plantation $2,700/acre $10,000 

Commercial ultraviolet water system $1,400 $1,400 

TOTAL  $611,400 

 

 

Public infrastructures 

Water retention public places $800/square foot $14,000,000 

Public market construction $800/m2 $496,000 

Old smoke fish deconstruction $400/m2 $248,000 

Coops construction 2 x $800/m2 $128,000 

Replanting the Kampung $10,000 $10,000 

TOTAL  $14,882,000 

 

 

 

TOTAL ESTIMATED COST: $24,469,000 
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FINAL SITUATION 
 

WASTE MANAGEMENT INTERVENTIONS 

 

 

 
Figure: Waste management interventions. Designed by UdeM DRIA 2017 Team B 

B63
 

 

 The waste management interventions are mostly centered around the new houses 

built. They will be divided in two principal locations and scattered around the existing 

neighborhoods. 450 new houses will be built, each one made of 14.2 tons of plastic. One 

waste collect center per RT will help clean the Kampung and provide materials for the 

construction. Waste management will provide a better environment and help increase 

population density.  

 

It will also help with the employment. Indeed, in the waste industry, employees will be 

needed to pick up waste from the river, canal, and ocean and from the different RTs. Some 

will be needed to help with construction in the collect centers on the count of 1 per RW. 

Some people will be needed for construction, some will be working at the waste coop centre, 

and some will be working in the plastic block factory.  
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Figure: New houses built expectations. Designed by UdeM DRIA 2017 Team B 
B64

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure: Waste per houses built expectations. Designed by UdeM DRIA 2017 Team B 

B65
 

 

 

 

 

 

 

 
 

Figure:Collect centers expectations. Designed by UdeM DRIA 2017 Team B 
B66
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Figure: Population growth expectations. Designed by UdeM DRIA 2017 Team B 

B67
 

 

WATER MANAGEMENT INTERVENTIONS 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Water management interventions. Designed by UdeM DRIA 2017 Team B 
B68

 

 

Water management is a center point of this project. To gatter clean and drinkable 

water from the wetland and other rainwater collect installations is a great and easy way to 

improve the population’s general well being. On the plus side, drinkable water won’t need to 

be pumped from the water table anymore which will help with the soil subsidence situation. 

Finally the revitalized river banks will recreate a natural ecosystem in the rivers, promoting 

new floral diversity and the return of different fish species.   

 

It will also help the employment. Indeed, in the water industry, people will be needed 

to plant the multiple areas, to build the different water management systems, to work as a 

resource people at the water tank, to teach classes at the COOP, to help to maintain the 

wetland, etc. 
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Figure: Water pumping expectation. Designed by UdeM DRIA 2017 Team B 
B69

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure: Wetland clean water expectation. Designed by UdeM DRIA 2017 Team B 
B70

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure: Rainwater harvest expectations. Designed by UdeM DRIA 2017 Team B 
B71
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Figure: Revitalization expectations. Designed by UdeM DRIA 2017 Team B 
B72

 

 

 

 

 
 

Figure: Clean water in reducing diseases. Designed by UdeM DRIA 2017 Team B 
B73
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SOCIAL INTERVENTIONS 

 

 
 

 

Figure: Revitalization expectations. Designed by UdeM DRIA 2017 Team B 
B74

 

 

The social interventions will help build a strong community spirit. Showing pride in a 

development that is ecological and socially sensible will incite people to continue taking care 

of these installations. Six new public spaces, interior and exterior, will provide places for kids 

to play and places for everyone to learn about water and waste management. The walkable 

pathway on the side of the wetlands will link the neighborhood to the existing touristic route 

to the old town of Semarang, showing people from all over the world how low budget, 

resilient installations can help save the environment and create a better and healthier living 

for everyone. 

 

It will also help with employment. Indeed, in the social industry, people will be needed 

to be nurses at the different emergency locations, to work at the COOPs and making them 

run properly. The fish smoking industry will be bigger and better, allowing for more 

employees. Places will also be built for the different craftsmen, farmers and others to sell 

their products. 
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Figure: Public places expectations. Designed by UdeM DRIA 2017 Team B 
B75

 

 

 

 

 
 

Figure: Walkable pathway expectations. Designed by UdeM DRIA 2017 Team B 
B76
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