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 LIVING WITH THE WASTE

Xuan Liu 
Landscape Architecture MSc 2020

Delft University of Technology

Creating a better life image by constructing decentralized 
waste management in Kampung Kranggan, Semarang
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[ Introduction ]

By 2050,

global waste generation 
could increase 

70%
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[ Introduction ]

No such thing as waste!

WE ARE THE SAME!

WE ARE THE SAME!

Waste is,

unwanted or unusable 
materials.
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Social Structure

RT

RW

Kampung

[ Introduction ]



introduction analysis strategy
problem

field design

8/91

Gotong Royong

Mutual assistance
Collective work

Source: Gotong Royong:Cooperation; steemit.com

[ Introduction ]
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Landscape Structure

[ Introduction ]
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- 1719:
Dutch settlements dominate the urban fabric, and also attracts several 
ethnic groups to settle nearby.

- 1824:
To deal with flooding, the West and East waterways are built.The city grows 
rapidly because the establishment of the the Daendels Road.

- 1917: 
Semarang grows towards the hinterland. The Dutch government initiates 
drainage development due to the serious disease like cholera caused by 
flooding.

- 1946:
Few documentation of the city planning can be found because of the war. 
Semarang city keeps expanding towards the mountain area.

- 2019:
Semarang city expands horizontally. unorganized expansion causes many 
problems. 

1719 1824 1917

1946 2019

Urbanization

[ Introduction ]
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Current Green&Blue structure

[ Introduction ]
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Waste Infrastructure

[ Introduction ]

solid waste

liquid waste



introduction analysis strategy
problem

field design

13/91

Interviews

[ Introduction ]

Paper Shop Owner

- Pecinan resident
- Age: 73

Restaurant Owner

- Pecinan resident
- Age: 76

Drinking Water Refill Store Owner

- Bandarharjo resident

Casual Worker

- Bandarharjo resident

"Every two or three houses share a trash bin, 
we put the daily waste into it, then supposedly 
a waste collector should come and collect every 
two days. But the waste collector usually doesn’t 
show up on time,then the trash will pile up on the 
streets."

"The residents and visitors sometimes just throw 
garbage on the streets. Street vendors are 
even worse, they leave waste everywhere if the 
manager from RT doesn’t pay attention."

"every two days a guy comes to take up the 
trashes in front of our houses. But, that's it."

"I only know a guy will come and pick up the 
garbage on the streets."
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[ Introduction ]
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INSUFFICIENT WASTE MANAGEMENT

poor infrastructure

limited local participation

[ Problem Field ]
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INSUFFICIENT WASTE MANAGEMENT

[ Problem Field ]

unhygienic environment
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LACK OF GREEN SPACE

[ Problem Field ]

environment aspect

social aspect

no space for nature

unattractive landscapelack of public space

poor biodiversity
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[ Problem Statement ]

Insufficient waste management and lack of 
green space leads to

an unhygienic and unattractive environment, 
disconnect people and their living environment, further 

undermines the living quality.
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How can landscape architectural 
interventions create a healthy 

environment by reconstructing 
waste management?

- What is the existing waste management and environment 
it creates?

- What are the possibilities for future waste management? 

-  What are the principles and strategies to reconstruct 
a decentralized waste management to create a clean, 
inviting environment?

- How to translate these principles and strategies into a 
spatial design? 

[ Research Question ]
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[ Methodology ]
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Location

[ Site Introduction ]
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Location
[ Site Introduction ]



introduction analysis strategy
problem

field design

25/91

25.25 Ha TPS

N

1589 Households

Kampung Kranggan

RW boundary

TPS (waste collection point)

RW5

RW2
RW3 RW4

RW1

Location

[ Site Introduction ]
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Accessibility

[ Site Analysis ]
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main road

secondary road

tertiary road

Street Profile

[ Site Analysis ]
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Building Typology

[ Site Analysis ]

Commercial

Independent 
Bearing Wall

Residential

Shophouse
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Building Condition & Heritage Value

[ Site Analysis ]

Street Facade
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Temples

[ Site Analysis ]

1. Siu Hok Bio

3. Ling Hok Bio 4. Tong Pek Bio

5. Hoo Hok Bio 6. Kong Tik Soe

2. Tek Hay Bio
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Waterfront Typology

[ Site Analysis ]
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Waterfront Typology

[ Site Analysis ]
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Waterfront Typology

[ Site Analysis ]
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Waterfront Typology

[ Site Analysis ]
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Solid Waste

[ Site Analysis ]

waste sources

waste composition

land use

waste generation
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Solid Waste

[ Site Analysis ]
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Liquid Waste

[ Site Analysis ]

wastewater generation (L/p/day)
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Typology 1

Typology 2

Typology 3
Typology 4

Liquid Waste - Combined Sewer

[ Site Analysis ]
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Liquid Waste - Combined Sewer

[ Site Analysis ]

Typology 1 Typology 2

Typology 3 Typology 4
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1

Section 1

Section 2

Liquid Waste - Topography

[ Site Analysis ]
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Liquid Waste - Water level

[ Site Analysis ]

Semarang annual rainfall

Water Level Estimation
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Liquid Waste - PDAM Pipe Network

[ Site Analysis ]
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Existing Green Space & Trees

[ Site Analysis ]
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Empty Space & Abandoned/Broken Buildings

[ Site Analysis ]
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[ Summary ]

dense urban tissue
weak West to 

East connection
lack of high 

quality green space
insufficient waste

management
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MAKOKO Urban Design Toolbox
decentralized waste management with socio-
economic benefits

Weishanhu Wetland Park
constructed wetland water purification

UP+S Rain Garden
low-cost rainwater harvesting

[ Case Study ]
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[ Vision ]
Green&Blue structure
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[ Vision ]
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[ Proposed Waste Flow ]
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Provide space for 
waste management

PROVIDE

Connect people with waste 
infrastracture

CONNECT

Establish new waste flow and 
healthy environment

INTEGRATE

[ Design Strategy ]
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[ 0. Present ]
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[ 1. Provide ]
Placemaking
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[ 1. Provide ]
Relocate
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[ 1. Provide ]
Relocate



introduction analysis strategy
problem

field design

56/91

[ 2. Connect ]
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[ 3. Integrate ]



introduction analysis strategy
problem

field design

58/91

introduction

problem field strategy

analysis design



introduction analysis strategy
problem

field design

59/91

[ Masterplan ]
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[ Overall System ]
Solid Waste
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[ Overall System ]
Solid Waste Infrastructure Access
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[ Overall System ]
Liquid Waste - Household Wastewater
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[ Overall System ]
Liquid Waste - Rainwater
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[ Overall System ]
Street Typology - Main Road

Before 
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[ Overall System ]
Street Typology - Main Road
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Bioswale Section - 1:100

canna 
indica

saxifraga 
sarmentosa

arundo
 donax.

cynodon 
dactylon

[ Overall System ]
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[ Overall System ]
Street Typology - Secondary Road

Before 
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[ Overall System ]
Street Typology - Tertiary Road

Before 
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[ Overall System ]
Green Space



introduction analysis strategy
problem

field design

70/91

[ Detailed Design ]
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[ Detailed Design ]
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[ Detailed Design ]
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[ Detailed Design ]
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[ Detailed Design ]
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[ Plastic Waste Center ]
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[ Plastic Waste Center ]

plastic jigsawexisting treeWPC platform
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[ Plastic Waste Center ]
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[ Composting Garden ]

sunshine analysis
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existing treeFRP gratingweathering steel existing tree existing wall

[ Composting Garden ]
Rain Garden
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[ Composting Garden ]
Rain Garden
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[ Composting Garden ]
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imprinted brick made by locals plastic wall

[ Composting Garden ]
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[ Composting Garden ]
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[ Tek Hay Bio Temple - biodigester ]
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[ Water Terrace ]
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Planting Scheme

magnolia grandiflora lythrum salicaria L. sagittaria trifolia vetiveria zizanioides iris tectorum eichhornia crassipes

[ Water Terrace ]
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[ Water Terrace ]

constructed wetland permeable pavement soft riverbank
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[ Water Terrace ]
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[ Project Phasing ]
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[ Conclusion & Reflection ]
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Terima Kasih
Thanks For Listening


