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Abstract

    Since the mountain torrent flows mainly through the west canal and the 
east canal, Bandarharjo could hardly invaded by torrent. By contrast, the 
west canal and east canal are under the risk of flooding.Bandarharjo, at the 
same time, facing the problem of waterlogging caused by rising sea level 
and subsidence. In order to achieve resillience of the Semarang River and 
response to waterlogging, as well as solve the flooding problem in west canal, 
we  made 5 changes including setting water gate, open sluice, ship lock, 
pump station and excavating the river. After these changes, the only problem 
Bandarharjo faced is rainwaterlogging. The rain waterlogging in Bandarharjo 
is mainly caused by rising sea level and land subsidence.
    In which the subsidence as a natural process not avoidable, we brought 
up the proposal of inserting ponds into the site forming a water management 
system together with the existing ditch nets, swamps and green lands to 
increase the capability of retaining rain water and decrease the surface runoff 
to eliminate the necessity of raising roads and houses. The use of ponds could 
effectively reduce the situation of the rain flowing into residents' house. Thus, 
the most serious problem caused by land subsidence can be solved. Based on 
the design of the ponds, we use the buildings and constructions surrounding 
the ponds to create active community atmospheres, which is called PONDS + 
mode.
    In conclusion, the ponds can not only solve the rain waterlogging caused by 
land subsidence, but also activate the community and surrounding area.
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    The competition site itself is located on the south west part of Kelurahan 
Bandarharjo, adjacent to the downstream of the mother river of Semarang, Semarang 
River, which forms a V shape with the new canal at the south of the site. The site faces 
risks of flood, land subsidence, and waterbody pollutions, performs low on economies 
and is lack of infrastructures. Through our site visit and analysis, we find it should start 
from solving the environmental problems of the site to form the resilient strategy of this 
area.
    On the city scale, the site faces serial problems brought by the tidal flood issue 
and the consequences of the blockage of Semarang River and the new canal, which 
makes the water stagnant. To solve these series of problems, we looked through the 
history of Semarang's water and river projects, studied the urban development and 
water system of the city, and came up with five measures to eliminate the effect that 
tidal flood made on Bandarharjo and dredge Semarang River to recover her traffic 
ability. On social level, we want to make connection among the heritage warehouse, 
Malay town, the old Dutch town, and China town, creating a cultural belt which can 
revive Semarang River and the diverse trading culture of Semarang city, proving 
spaces for tourism, commercials, public activities and recreation.
    On the scale of Kampuang Kali Bahru, the competition site, we still start from 
solving waterlogging brought by land subsidence, and came up with the idea of 
pond, join it up with the existing ditch nets inside of the neighborhood, Semarang 
River, the new canal and ponds by the warehouse, forming a new system of drainage 
and retention in the site. When the system perform its environmental function, it 
also creates social resilience, providing more public social spaces. Combining with 
basic elements we prepared and the pavilion designed for the site, it creates more 
possibilities.
    The utilization of ponds is not limited in pond itself, after studying the fabirc of the 
site and the mappings we've done, we cautiously removed houses in the middle of 
the site, creates the green axis of Kali Bahru consists of 4 ponds, providing spaces 
for prayers, children playgrounds, commercials, activities and certain facilities, which 
serve the whole Kampung Kali Bahru.
    The east side of the site, the area along the new canal, is the first area going 
to be promoted when the reviving project starts. We came up with the proposal 
of transforming the warehouse into an Indonesian style market with small boats 
travelling through. Setting a demonstrative apartment area binding with the wetland 
project adjacent to the warehouse, building well designed apartments which meets 
psychological needs of local residents to settle the moved residents. Not just make the 
apartment a settlement for the moved residents, also an example of better apartment 
life. This whole area of warehouse-wetland-demonstrative department will be the 
window of Bandarharjo, also the window of Semarang. It displays the culture of this 
city, creates economic opportunities, provides spaces for the public.
    Through our design, we try to minimize the types of different measure we take, 
analyze situations and problems from the sides of different stakeholders. Try to 
minimize the conflict between people. Raising the efficiency and effect of every step 
we take in the proposal. Being aware of the positions and attitudes changing of 
different stakeholders during different phases of implementation. We try to make the 
best utilization of the current conditions including existing infrastructure of the site, 
people relationships, the sense of community. Try to convert bad situation into good 
with the help of the elements of our design.
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    As flooding has become one of the factors forming the 
problem set of Kampung Kali Bahru, study of the rain 
become important for us to understand the situation of this 
site and be one of the bases for us to design.
"Limitations in climate data present an obstacle to obtaining 
a comprehensive understanding of climate variability and 
changing conditions in Semarang. A vulnerability study that 
the Centre for Climate Risk and Opportunity Management 
(CCROM) conducted found, however, that climate change 
is occurring in Semarang and has resulted in a change in 
temperature and rainfall trends
(CCROM-IPB, 2010).
    The most tangible evidence of this is the increase in 
monthly average surface temperatures over the past 100 
years. In the CCROM study, temperature and rainfall trends 
in Semarang City were analysed based on data extracted 
from the Climate Research Unit (CRU) for the period 
between 1901 and 2002.
    As can be seen in Figures 4 and 5, the data show 
significant changes in climate trends in Semarang. Figure 
4 shows a significant increase in temperature over the past 
100 years; Figure 5 indicates a significant temporal shift in 
rainfall at the beginning and end of the season, as well as 
a changing frequency of extreme conditions. In general, 
rainfall has increased in its intensity during the rainy season, 
whereas the number of rainy days has decreased during the 
dry season, potentially leading to more frequent drought." 
(IIED,2013)
    We also collected informations about the IDF of 
Semarang, which tells the intensity of the rain in various 
durations under different return period. Which is essential 
for rainwater management. Source：Asian Pacific FRIEND Rainfall Intensity Duration Frequency Analysis for the Asia 

Pacific Region
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Before 1850, Semarang River functions as the mother river 
of Semarang. It was still a natural river and sometimes led 
flash floods from southern mountain areas into Semarang 
city.

Rivers and Canals
    It is very important to understand how the water conservancy related to the site functions and being transformed in 
Semarang History, which led to today's problem.

In 1850, the Western Flood Canal(BKB in Indonesian) was 
built starting from the middle of Semarang River to lead 
flood water into the Java Sea.

A pump station was also built at the south of the new canal 
where it meets Semarang River to block the water from 
Semarang River, and pumping water from the new canal 
into Semarang River.

In 1870, Simongan Weir was built where Semarang River 
and BKB meets. Since then, most of the river water runs 
into BKB, the lower reaches of Semarang River lost most 
of its source. Gradually the sedimentation blocked the river, 
it lost its capacity for shipping, also the fuction as the main 
element of this city.

As sea level rises and the costal area subsides, tidal 
flood invades costal areas daily thourgh the estuaris of 
Semarang, causing serious flooding problem along the 
river(including Kampung Kali Bahru, the competition site). 
Semarang municipality built a pump staion(Stasiun Pompa 
Drainase Kali Semarang) on the estuary of Semarang 
River in 2015, blocking sea water and pumping water from 
Semarang River to the sea.

In 1937, an intercepting dich was built at the south of the 
city, to intercept water from the montain area leading it to 
BKB and the East Flood Canal(built between 1894-1901). 
Forming protection to the central city area against flash 
floods.

Also in 201X(exact year not known), a dune was built on the 
new canal at the east of the site to block seawater.

    Before 1854, there was a river port close to the estuary 
of Semarang River, and Semarang River was where all the 
trading and shipping happened. Made Semarang the trade 
center of central Java.
    In 1854, the new canal was built to shorten the distance 
from city center to the sea, also a new port was developed 
on the new canal. This new canal started from Semarang 
River and went straight into the sea. Later, at the estuary of 
this canal, Tanjung Mas, the port developed till today. 
   The pump stations of Semarang River and the new 
canal and the dune on the new canal cut down the relation 
between the city and the sea on the river, made the new 
canal completely backwater.
    Now the water source of Semarang River is the rainwater 
and the urban wastewater, sometimes water from upper 
stream. The source of the new canal is completely rainwater 
and wastewater.
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    Semarang lays on very young alluvium soil with the depth 
of more than 80 meters. The causes of land subsidence in 
Semarang City are: natural consolidation (79%), massive 
groundwater extraction (6%) and other factors (rise in sea 
level or tectonically occurrences 5%).
    In the competition site, the speed of subsidence reaches 
5-8cm per year.

    Facing the double inpact from sea level rising and land 
subsidence. Indonesian government plans to build cross 
island dam project as both a wall against sea water and a 
highway across the island.

Water Resources and 
Supply
    Water supply in Semarang mainly in two ways, the government 
supply(Perusahan Daerah Air Minum/City Water Company) and 
private company. The government supply can hardly meet the demand 
of the residential use, so it's mainly private company extracting 
groudwater(illegally) to residents. Because of the high cost of laying 
pipelines and equipments for government water supply and the low 
efficiency, PDAM hasn't fully served all neighborhood. Some families 
and small workshops also drill wells to get groundwater.The aquifer in 
Semarang is very close to the land surface. Groundwater can be get from
only 4-5 meters below the ground. But also suffering the sea water 
infiltration.Municipality has planned an arterial water supply line at the 
north of the competition site along the main road.
    People get drinking water mainly from small water stations in the 
neighborhood selling drinkable water.

Tide
    We collected tide record of Java Sea on 
Semarang Coast from 2013-2017.

Land Subsidence
    Land subsidence is causing serious problem in the costal area, threatening the livelihood of residents and the security of 
costal industries.

March-April Rising Tide
+0.7m Compare to sea level
Seawater at the same level to the 
road of the site.

December-January Rising Tide
+1m Compare to sea level
Seawater higher than the road of 
the site.

December-January Ebb Tide
-1m Compare to sea level
Seawater lower than the road of 
the site.

2017 March 18th 2pm

The Dune

Source:Communities’ Contributions to Urban Resilience Process: a Case Study of 
Semarang City (Indonesia) Toward Coastal Hydrological Risk

    Because of the lack of the site information, we 
infered the elevation relations of the sea and the 
site using the picture taken during the site visit and 
the tide record of the exact same time of the day.
We found that during a year there are some days 
that sea surface is lower than the road of the 
site around 0-50cm.Considering the fact of sea 
level rising and land subsidence, this site will be 
constantly below the sea level in future.
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    The foundation of urban morphology of Semarang began 
in the 15th century. Initially, the growth of urban morphology 
started around the Semarang River in the coastal area. 
It was influenced by the emergence of the first port in 
Semarang. This port was located around the Semarang 
River and became a trade area between the indigenous 
inhabitants and traders from the surroundings of Java and 
other regions. It played an important role, as it was the first 
port in Semarang City before the apparition of Tanjung Mas 
Port in 1924 (see Figure 15).
    Admiral Zheng He (Cheng Ho) arrived in Semarang 
River Port between 1406 and 1433 during his expedition 
undertaken in the course of trade relations between China 
and Afro-Asian countries (India, the Middle East and East 
Africa) in the Indian Ocean, and the increased circulation 
of foreign goods in the Chinese market (see Figure 16). At 
that moment, many traditional sailboats came to this port. 
After the arrival of Chinese merchants, in the beginning of 
the 16th century, Portuguese and Dutch merchants started 
to arrive. Then Malay, Indian, Arab and Persian merchants 
came at the beginning of 17th century. It became one 
of the most famous and important ports in Central Java 
besides Losari and Tegal. The indigenous inhabitants traded 
agricultural products, especially rice from the inland regions 
of Central Java.
    At the beginning of the 17th century, the region of 
Semarang was controlled by the Sultanate of Mataram. The 
settlement kept on growing during this period. Based on 
the map of Semarang in 1650, three types of settlements 
may be identified, the Javanese settlement, the Chinese 
settlement and the Dutch settlement. The Javanese 
settlement was along the Semarang River and Terboyo 
River, the Dutch (European) settlement was situated in the 
estuary of Semarang River, while the Chinese settlement 
was located in the Southwest of the Javanese settlement 
and the Dutch Settlement. The growth of these settlements 
was related to the growth of trade activities in the river port 
and some migrants lived around the Semarang River. In 
1678, Sultanate of Mataram gave VOC authority over the 
Semarang region. This was due to the large debt and the 
military aid provided by VOC to face the rebellions that 
occurred at that time. During the VOC government era, the 
river port of Semarang quickly developed because VOC 

History - A City of 
Multi-Culture

moved the principal port from Juang Para (Jepara) to Semarang. It then became the biggest port city in Central Java until 
the end of the Dutch government era. This resulted in the growth of international trade in Semarang, which became a trade 
city.
    From the moment Semarang was controlled by VOC, it became the second center of the Dutch military in Java after 
Batavia (Jakarta). The VOC built the fortress of De Vilf Hoek to protect the Dutch settlement from rebellion actions, thus 
isolating Dutch settlement spaces from other areas. At that time, the VOC was extending the Dutch (European) settlement 
area, and controlled the growth of the Chinese settlement, the Javanese settlement and the Malay and Arabian settlements 
around the Dutch settlement (Figure 17). The Dutch settlement became a walled town, and, recently, it is described as 
the old town of Semarang City. The VOC implemented the model of Dutch architectural buildings to develop the Dutch 
settlement and also built the company buildings to support the VOC activities. Between the middle of the 18th century and 
the beginning of the 19th century, Semarang developed rapidly. The offices, the commercial buildings and urban facilities 
were built around the fortress. Furthermore, several villas were built outside of the fortress. They were located along 
Bodjong Street and the Randusari area in 1758. Nevertheless, during the VOC era (18th century), the budget was limited 
to develop Semarang City. The VOC had to support high war costs because of the rebellions. The development area only 
concerned the Dutch settlement (walled town), meanwhile the surrounding areas were still rice fields and swamp areas. The 
growth of the other settlements was very limited and it was strictly controlled by the VOC.
    Nevertheless, there is a lack of record of Semarang City during the 18th century, the Dutch settlement being just 
described as a small town or a village protected by a small fortress with five simple bastions, which were materialized 
by palisades and boards. At the end of the 18th century, the VOC went bankrupt due to the high cost of wars and the 
corrupt officials of the VOC, the Dutch government subsequently took over the authority held by the VOC. At that moment, 
Semarang started to be directly controlled by the Dutch government. This was a great impetus for the modernization 
process of Semarang City. In the beginning of the 19th century, the region of Semarang was divided into two parts, the 
walled town and the outskirts of the town. The former was populated by the Dutch inhabitants (3350 peoples) while the 
latter were kampung that were partitioned between various ethnic groups (17776 people) such as Bugis, Moors, Javanase, 
Chinese, Malay, and Portuguese groups.
   Today, Semarang is a city of multi-culture consists of Islamic culture(being believed brought by Zheng He), Chinese 
culture, Javanese culture, Malay Culture, Dutch colonial culture and many others. In indonesia, around 88% of its population 
is muslim, 5%  Christian, 3% Catholic, 2% Sikh, 1% Buddhist, and in our site, around 99% of its population is muslim.

Passage mainly from:Communities’ Contributions to Urban Resilience Process: a Case 
Study of Semarang City (Indonesia) Toward Coastal Hydrological Risk
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    For generations, Indonesians have bought their food 
at traditional markets, pasar. The term pasar can refer to 
a gathering of tukang sayur (vendors who sell off carts 
which go through residential areas), to a rough, temporary 
structure where sellers gather in the morning, to the large, 
multistory buildings.
    The items sold in pasar are basically the same - fruit, 
vegetables, meat and fish, spices, dry goods and household 
items. Selection may vary slightly to better serve the needs 
of the ethnic groups which live in the area. For example, 
if the pasar is located near an area where there are many 
ethnic Indians, they may have more Indian spices or, if there 
are a lot of Minangkabau people living nearby, more Padang 
spices will be available.
    Going to the pasar is a daily activity for Indonesian 
women or their household help. Since refrigerators are too 
expensive for the poor and Indonesians like their vegetables 
and meat fresh, this necessitates a trip to the pasar 
each day to buy ingredients for that day's meals. While 
shopping in supermarkets is popular amongst the middle 
and upper classes, supermarket prices are generally too 
expensive for the poor.
    Shopping is not all that's done at the pasar. It's also a 
chance to get out of the house and catch up on all the latest 
news and gossip with neighbors and friends.
    There are some pasar we found on google map and 
during site visit. Pasar do provide energy to the city life, but 
sometimes bring sanitation problems to the place.
    In Semarang, there are also night market in the city 
selling food, providing spaces for leisure.

Pasar - Traditional 
Market

    Semarang city is the capital of Central Java Province and 
the fifth largest city in Indonesia. Semarang and 5 other 
neighboring regions form what is called the Kedungsepur 
Urban National Strategic Area, placing Semarang in a 
strategic position.
    Semarang city has international hubs located at Tanjung 
Mas Port and Ahmad Yani Airport, which also function as the 
main economic gate in Central Java.
    Semarang city is adjacent to 3 districts, i.e. Kendal 
District, Semarang District and Demak District. Semarang  
city has 16 subdistricts and 177 kelurahan. Total area 
373.70km², population increase around 0.83%/year.
    As a port city, Semarang economy mainly relies on 
trading, transportation, financial and corporate services and 
industries. The government has been devoted to develop 
Tanjung Mas Port, attract foreign investments, develop 
economy, make Central Java the second largest industrial 
development center.
    From 2008-2012, Central Java Province kept the 
economic growth rate between 5.5%-6%. Even in the year 
of 2009, facing financial crisis, it still kept the growth rate at 
5.2%(China  was 8.7%).

Semarang 
Economy in Central 
Java

Source: Traditional Markets in Indonesia http://travelixhome.blogspot.co.id/2015/01/

The annual economic growth rate of Middle Java

Comparison of the annual economic growth rate 
between Middle Java and Indonesia

The annual economic growth rate of Indonesia
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    Tanjung Mas is the biggest port of Central Java Province, 
it finished its first phase reconstruction in 1977 and finished 
second phase in 1999. 
    The future development of Tanjung Mas is important 
to Semarang, it mainly develops transportations of long 
distance and large amount cargo, together with international 
and domestic goods, and passenger transportation.

Tanjung Mas - The 
Port

    In the city plan. The competition site will be between two 
Strategic Economy Developing Districts, one is the Tanjung 
Mas area, another is the urban area which covers both 
the city center and the old town from Dutch ages(the pink 
triangle in the planning map above).
    For Kampung Kali Bahru, besides the east part including 
the warehouse is planned for industrial use, most land will 
be mix-use area for residential, trading and service use, 
including the north part of Kali Bahru where now locates the 
only fish smoking houses in Semarang and other newly built 
warehouse and factories that producing led lights and glass 
products.

Planning

    Tanjung Mas is still overloaded now, it exports wood 
products, furnitures, clothes, textiles, imports cotton goods, 
plastic products, machinery and components.
    The ownership of Tanjung Mas belongs to The Semarang 
Port Office of Indonesia Port Corporation III (IPC III), a 
national corporation.
    Besides cargoes and goods, Tanjung Mas does receive 
passengers, a new VIP lounge was built in the port and 
cruise ships berths here bringing travellers.

    While enjoying the prosperity brought by tradings and 
transportations, Tanjung Mas also faces the problem 
brought by land subsidence and sealevel rising. Land in 
Tanjung Mas area subsides more than 8 cm each year.
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P o r t

C i t y
C e n t e r

E c o n o m i c
D e v e l o p m e n t
A r e a

A i r p o r t Tr a i n  S t a t i o n

    Kampung Kali Bahru in in the north of Semarang city, its 
south boundary adjacent to Tanjung Mas Port, being defined by 
the arterial road of the city which is connected to the national 
network and also connected with Ahmad Yani International 
Airport within only 10mins drive. Having great advantage on 
connectivity and development.
    Its south point is connected to the old Dutch town followed by 
Malay town, Kanjengan & Masjid Besar and China town, and is 
very close to the train station of Semarang(within 12mins walk), 
which are all in the range of the future Strategic Economy 
Developing District. Giving Kali Bahru opportunities developing 
its value on culture reviving and excavating new economy 
growth point, which also benifits Semarang city on forming a 
complete display about its diverse culture and history.
    Making good use of the special position of Kampung Kali 
Bahru can promote both Kali Bahru and Semarang on a larger 
scale.

Site Location in the 
City

Road and Transportation

    In Indonesia, cars drive on the left side, this makes the 
east side road in Kali Bahru along the new canal an access 
for trucks from the city to get to the north arterial road and 
Tanjung Mas port.

Main city roads around the site.(Orange and yellow)

Roads connecting the site with main roads in the city.(Green)

The railway(line in red).

Kali Barhu roads in the city road net.
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    By using google earth image, mappings done and informations collected during our site visit, we drew the fabric of 
Kampung Kali Bahru to study the characteristics of Kali Bahru neighborhood.

Neighborhood Fabric

In the middle are residential houses. We find three columns 
from north to south.

North side of Kali Bahru is occupied with warehouses, 
factory and smoke houses, east side is where the historical 
warehouse is, blank spaces along the new canal are water 
ponds where used to be other warehouses. 

There's a row split the site into two parts. The north of the 
row is scattered while the south is in better orders. 

Between the three columns, there are groups of houses in 
very good order. Make these areas look well planned.

    The column in deep blue in the middle present a bad 
condition of living. And during our site visit, houses in this 
column(also the other two) showed worse conditions in 
general compare with those in yellow and green.

RT+RT+RT…..+RT=RW

8-10

RT
RT

RT

RT

RW head

head
    In Japanese colonial era, Japan implemented its 
Tonarigumi (neighborhood helping society) in indonesia, 
forming RT/RW system in indonesia till today, including Kali 
Bahru.
    RT is neighborhood organization, RW is community 
organization, 8-10 RTs forming an RW, and each RT 
consists around 20-30 families.
    Bandarharjo has 12 RWs and 103 RTs.

N e i g h b o r h o o d 
Organization

RT1

Around 20-30 families

Type1 RT1 RT2

RT1 RT2

Type2

R
IV

ER

Type3

There are usually three ways to divide families into RTs in 
the site.
One is devide by street, families on the same street can 
be in one RT(Type 1). RTs can also be divided by blocks, 
families in the same block can be in one RT(Type 2).
When there are streets join with a long road, families on 
the long road are divided and joined into the street together 

RT+RT+RT…..+RT=RW

8-10

RT
RT

RT

RT

RW head

head

Factories and warehouses

Smoke houses

New canal

The Warehouse

Ponds

Semarang River

City Road
Tanjung MasGas station

forming an RT(Type 3).

About the head of RT:
    The head of RT is elected by the residents in RT, manage 
usual affairs in RT, record the population and financial 
conditions of residents for the government to make better 
managements. The head of RT is volunteered, has no 
salary. Rather than the legal power, they have more social 
power.

RT meetings:
 There are series of events taking place in RT to maintain 
good relationship among residents. The most important one 
is the monthly RT meetings. It lasts aroud 1-1.5 hours each 
time, and happens on one day of the first week in a month, 
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The head of   
Bandarharjo

RW 长

RT 长

Government assign

People ElectionBe responsible to

Be responsible to

Accommodations
    There are basically two types of accommodations existing 
in the site, houses and apartments. 

    Most people live in houses. Houses here are usually short 
on width( 3-5 meters) and long on the depth(7-10meters, 
even more). They are lack of sunshine and the ventilation is 
usually in bad condition. 
    House residents don't have PDAM service, so they 
have to buy water from private companies with the price of 
2,500Rp/m³(about 0.19USD/m³). The electricity is provided 
by the government and is quite stable, but the price is 
high so people don't use it during the day. People have 
smartphones to get onto the Internet. Houses are facing the 
problem of subsidence and flooding. 
    Every time it rains, the rainwater flows into houses. 
People have to bail the water out of their houses. "I don't 
resist having two floors in my house, but I really don't like 
the lifestyle of apartments. We also worry about kids falling 
when they play in the apartment." Said by a local.

    There are three apartment buildings in the site. They are 
built by the government as a measure to raise the capacity 
and against land subsidence and flood. The first floor is 
opened and apartments start from the second floor. 
    Residents are those who don't have houses or their 
houses are not livable because of the subsidence. Although 
they prefer to live in houses, they chose to live in the 
apartment because the rental of apartments is cheaper. 
750,000Rp(around 56USD)/month for the second floor, 
650,000Rp(around 48USD)/month for the third floor and 
550,00Rp(around 41USD)/month for the fourth floor. The 
rental of houses are around 1,000,000Rp(around 75USD)/
month. The water in the apartments is supplied by PDAM.
    We collected reasons of why people dislike apartments. 
People think the life in apartment is boring, not as free as 
the street. It's dark inside. They can't plant flowers and 
other plants they like. The floor is dangerous to kids, too 
easy to fall off, and there's no enough spaces for people to 
communicate or for kids to play.

    Maybe we can provide residents good forms of 
apartments with our architecture skills that may solve these 
problems also make good use of the land in the site, that 
people may think life in apartment isn't bad.

Head of RW

Head of RT

usually takes place at night.
    It's usually dining and talking. Men and women are 
separated. Every month, each family gives certain amount of 
money to the host, and the host is responsible for preparing 
the meeting. The host changes monthly within residents. 
RTs with better financial conditions would hold their meeting 
at restaurant or cafe, others may chose to hold the meeting 
at home or put carpets on the street to have meeting.

About the street decoration of RT:
    The RT entrance is usually decorated with signs and 
different colors. The number on the left 17 08 45 indicates 
the independence day of Indonesia, August 17th 1945. 
Number on the right side indicates the date that residents 
redecorate the entrance. Each year there is a entrance 
decoration contest among RTs, people will repaint their 
entrances and renew the date.
    Some RTs with good financial conditions will also paint 
the road and the cover of the ditch to create their own 
senses of belonging.

About the head of RW:
    The head of RW is elected by all residents in the RW, the 
term of office is three years and can be re-elected after the 
term.

Daily affairs of the head of RW:
    Attending every RT meeting, collecting affairs and 
problems each RT has.
    In Bandarharjo, heads of RWs meet on every 27th of a 
month, meeting place rotates every month among RWs. The 
head of Bandarharjo attends this meeting to collect reports 
from each RW.

The power of the head of RW:
    Heads of RWs can step into RT affairs, such as raising 
the road in RT. The fund for infrastructure construction is 
raised among residents first, the rest is subsidized by the 
government. But because the government is also short of 
money, only 2 RTs can get money from the government 
every year in this area.

    Both the head of RT and the head of RW are elected 
by residents, the head of Bandarharjo is assigned by the 
government.

RT meeting RT meeting place

RT activity room
owned by an RT
in the site

RT decorations

Kids on the Street Kids in Apartments

The Apartment

Houses
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1 .

2 .

3 .

4 .

5 .
6 .

1 2
3 4

5 6

     Streets are owned by the government, but is the most important outdoor activity space for residents.
    Thourgh our interviews, most residents have mentioned that the street is the extend of their home and their life. Adults 
set up stalls on the street, kids play on the street, the elderlies sit on the streets and chat. Streets are the place to pass by, 
to work and shop in normal days, they also became the event place during festivals and RT meetings. The life here is close 
related to the street.
     Through the site visit, we found the street can be defined into 4 levels: 7m, 5m, 3m, 1.5m, different street level relates to 
different activities and atmospheres.

Streets

7m Streets
Cars
Stores、Functions Varies

Usually has large varieties on retail format, but activities of 
residents are restricted by the busy traffic.

The scale is a little small for markets and retails, but large 
for interactions between houses.

4 .

.1

.2

.3

3 4
1 2

3m Streets
Can hardly drive
Some stores

5m Streets
Single Lane
Desolate

A nice scale for neighborhood activity, most houses have 
grey spaces at the entrance, combining with street, they 
provide good environment for communications among 
neighbors.
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1 . .2

1

2

.4

.3

.5

1.5m Streets
Little stores
Mainly passing by

    Usual ly  narrow end 
roads,  the fami l ies are 
u s u a l l y  p o o r e r  t h a n 
others. Most houses don't 
have grey spaces by the 
entrance, the neighborhood 
atmosphere's weak.

    Some are inner roads 
o f  ne ighborhoods,  and 
have grey spaces by the 
house entrance, forming 
crowded communication 
environment.

    We also did mapping for the whole site during our site visit to help us understand the site better.

Mapping

Deserted Lands
    The north of the site has higher rate of 
deserted lands, there are also deserted lands 
among the crowded residential area.

Guesses：
    The north side is occupied by warehouses, 
factories and smoke houses, not a good 
environment for living. Lacking of infrastructures.
    Because of the subsidence, houses sinks with 
ground, but the road is raised. So the house gets 
relatively lower and lower, eventually not livable 
anymore. Some residents don't have money 
to build new houses, but don't want to sell the 
land or nobody wants to buy. Some land even 
became ponds, making it difficult to reconstruct 
on it.

Houses built with bamboos and woods
    We don't have too many houses built with 
bamboos and wood, they usually in the north 
side of the site and are usually in disrepair.
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Two-Three Floor Houses
    There are rarely three floor houses, most 
are one-two floor houses. And with no obvious 
features in distribution

"Beautiful" Houses
    Usually scattered in the site. Some area 
shows trend of gathering.

Junior High School
Elementary School

Elementary School

Elementary School

Elementary School

Elementary School

Kindergarten/Elementary School

Educationcal Facilities
    According to the official information, there 
are 7 nurseries, 8 kindergartens, 8 elementary 
schoo l s  and  one  j un io r  h igh  schoo l  i n 
Bandarharjo.
    Some schools function as two departments. 
Private schools exist.

Religious Facilities

    According to the official information, there are 
8 Mesjids, 30 Musholas and one Christian church 
in Bandarharjo.
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    Mesjids and Musholas distribute evenly in the 
site. Drawing a service circle around 100meters 
for Mesjids, we find the six Mesjids in the site 
almost covered the whole residential area evenly.

Deserted Lands + Houses built with bamboos 
and woods

    Putting two layers together, we find the 
deserted lands and houses built with bamboos 
and woods are usually close to each other.

Two-Three Floor Houses + "Beautiful" Houses

    We find these two are not completely related, 
there are lots of one floor beautiful houses. We 
thought rich people here may prefer two floor 
houses because of floods, but some just simply 
built the first floor above the ground.
    Some families do not use the second floor for 
living, just as a measure to face the subsidence, 
when the first flood is out of function, then they 
use the second floor.

Small Family Stores

    Residents open small 
family stores in their house, 
selling daily necessities and 
snacks.
    These stores usually evenly 
settle around 3m streets with 
high density. The handling 
cost is low, residents can 
easily set up these store at 
home.
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Other Commercials
    Including small family 
restaurants, motorcycle / 
bicycle repair shop, laundry, 
the tailor's, baber's shop, 
c lo th ing  shop,  recyc l ing 
s t a t i o n ,  f u r n i t u r e  s h o p , 
storehouse, building material 
store, internet bar, drugstore...
    Mainly open on the sides of   
5-7 meters streets, some are 
on the crossroads of 3 meters 
street. 
    These commercials are 
close to l i fe, have higher 
handl ing costs but  lower 
frequency for residents to go.

Family Restaurants
    Opened by residents. There are around 21 family 
restaurants in the site. Basically on the sides 5-7 meters 
streets, some are on the crossroads of 3 meters street and 
the side of the road close to the main street. 
    Usually just a small stall in front of resident's house, sell 
food at the meal time.

Water Station
    There are around 5 water stations in the site. All on the 
sides of 5-7 meters street. Their handling costs are higher 
and serve large areas, so they are opened on the street with 
better traffic and more people.

Recycling Station
    The poor elderlies collect the recyclables at their house to 
make money.
    Mainly on the main street and strees close to the main 
street.

Public Toilets:
    On the river side road close to main streets.

Drainage of the site
    There are ditches on both sides of the roads. Both rain water and sewage go through the ditch. Some have covers, 
others don't. Ditches inside of the neighborhood are narrow and shallow, and become wide and deep by the river side and 
the water go directly into rivers by pipes and pumps.
    Inner ditches in the neighborhood are often slited up with garbages and muds, making the water hard to flow.
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Other Facts about Residents Mobility

Shopping

Recreations of Residents

    Normal family usually has 2-4 kids. The first and second elementary school students go to school from 7:00am to 
10:00am. The 3rd to 6th grade students have school between 7:00am to 1:00pm.
    
    Most people's education background is Junior High School. "Locals in Semarang usually work after the Senior High" Said 
Professor Tjahjono Rahardjo. "People in Bandarharjo mostly finish their education after Junior High, when they complete 

K inde rga rte n（T a m a n K a na k K a na k） 62

E le m e nta ry S cho o l（S e ko la h D a sa r） 3,791

Junio r H igh S cho o l（S M P ） 4 ,052

S e nio r H igh S cho o l（S M A /S M U ） 6,305

A ca de m y（A ka de m iD 1 -D 3） 8 01

B a che lo r（S a rja na） 290

M a ste r（P a sca sarja na） 5

the nine-year compulsory education." Said Ditto and Dicky.

    Three generations usually live together. This happens 
when the children can afford to build a new house. For 
those who can, they prefer to live in new houses. Although, 
they can't move too far from their parents.

    There's no so called "homeless people":" I used to do 
projects about the homeless, it was very hard, because we 
can't clearly define a homeless people. Some people do 
don't have permanent living place, but they may be living 
by the coast, on their fishing boats. Some look homeless, 
but people here have very good relationships with relatives 
and neighbors, they can live in their houses. These kind of 
people are not considered as homeless here." Said Professor Tjahjono Rahardjo

    People have a different sense of privacy here, they don't mind others going in and out of their own home, neighbors 
have very good relationships. " Of course they have their own privacy, but people don't consider the act of others walking 
into their house doors as offending their privacy. On the contrary, it's very common to go to each other's home." Said 
Professor Tjahjono Rahardjo

    88% of populations in Semarang are Muslims, and in our site, it reaches 99%. "Of course in the whole range of 
Semarang it still exists little conflicts between religions, but on this site, the 1% can get on well with the others." Said 
Professor Widya Wijayanti.
    People do prayer five times a day. People go to Mushola to do the prayer, worker who are far from it would put carpets 
on the floor then do prayer. Once a week, people gather in Masjid for the special prayer. 
    Besides this, Muslims in Semarang are quite secularized.

Professor Widya  
Wijayanti

Professor Tjahjono 
Rahardjo

Ditto ErnandoDicky Adviyandi

    Kids like playing on the ground.
    "Streets here maybe narrow, but enough for locals doing 
lots of activities. Adults can chat across the road, children 
can play on the ground." Said Professor Tjahjono Rahardjo.
    Both the rich and the poor love keeping birds, and are 
proud of it. Prices of birds varies, some are as expensive as 
a car.
    "There's no special reason, they just love keeping birds." 
Said Professor Widya Wijayanti.
    People also like bird racing. They usually race with 
pigeons. It's a relatively cheaper activity.

    People in the site usually ride bicycles and motorbikes. 
Some family have cars but not too much. We found two 
interesting boats on Semarang River connecting the market 
on the otherside of the river to the site. People drive the 
boat by pulling the rope that the boat goes from one side to 
the other.
    We also found small electricity cars looking like "school 
buses" in the site.

     People here have different ways of shopping.
     Going to markets.
     Buying things from small stores.
    Waiting for vendors coming with goods on their tricycles 
and stalls. These vandors is a unique scene of Semarang. 
People don't have to go out the door, they can wait for what 
they want in the morning or afternoon.
    On the open floor and the corridor of the apartment, there 
are also vandors set up stalls selling goods.
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Population Density

    The area of Bandarharjo is about 3.43km². Its population 
is 20211, 10028 males and 10183 females. There are 4428 
families in Bandarharjo. About 4.56 people per family. The 
population density is 5892 people/km².
    Government wants too keep the population density 
between 5624-12043people/km².

    Kampung Kal i  Bahru is considered as a slum. 
Construction workers here earn 80,000-100,000Rp (6-
7USD)/day, fish smoking workers earn 35,000-75,000Rp 
(2.62-5.62USD)/day. People who can earn more than 
2,500,000Rp (187.65USD)/month usually build houses 
outside of Bandarharjo and move out.

    There are garbages on streets and deserted lands, every 
house has its own trash bin by the door. There are chickens, 
cats and rats running on the street

    There's stagnant water in roadside diches, subsided 
houses and lands, becoming breeding grounds for 
mosquitoes and bugs.

    Smoke house areas have bad sanitation conditions. 
The production produces smokes, the wet and eutrophic 
environment attracts lots of rats, bugs and other animals.
    People on the other side of the river have been 
complaining for the smoke for a long time.

     There are 2 general hospitals and 12 health stations in Bandarharjo.
    Semarang government have provided health care insurances for smoke house workers, but in the locals' conception, 
health and disease haven't been important problems, plus they don't want to spend more money, making them quit buying 
insurance. Government dispense medicine to people here monthly.
    There hasn't been any outbreak of gravely diseases in the site. People don't consider illness an important issue. When 
they have usual problems like stomachache, they would go Bandarharjo medical center.
     Some residents are entitled to the free medical insurance providing by the government. Most infants are given birth at 
the medical center, some may also be given birth at home.

Population, Poverty, Sanitation and 
Health
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    Semarang doesn't concentrated centers of construction 
materials, locals buy material from small shops.
    Common materials people use:
   Br icks,  500Rp(0.037USD) each, s iz ing 210mm 
x85mmx65mm. Semarang doesn't have brick factories.
    Wood, building with expensive woods cost about 
the same with concrete and brick houses. Woods are 
transported into Semarang by ships.
    Bamboos, 20,000Rp(1.5USD) each, around 8-12cm in 
diameter. There are lots of woods on the mountains around 
Semarang. Bamboo grows very fast and grows a lot. 
Villagers on the mountains own bamboo fields, bamboos 
they sell are enough to supply whole Semarang district.
    Cement, usually from Gresik cement factory and Padang 
cement factory. Cement tile plate, 20,000-30,000Rp 
each(1.5-2.25USD), used as roofs and walls in the site.
     PC board, usually used on roof as cuttle.

    Construction costs of a single floor brick-concrete house 
is around 100,000,000-200,000,000Rp(7,500-15,000USD). 
Materials such as bricks and tiles from the old house are 
reused in the construction of the new house.

    People prefer building with bricks and concrete, and 
consider woods and bamboos are materials for the poor.

L o c a l  M e a s u r e s  Ta k e n  A g a i n s t 
Subsidence

The Property Right

Materials and Constructions
    The government raises road to secure transportations in 
floods and built apartments to settle residents.
    People living in houses build the roof of first flood higher 
than usual that it still have rooms after years of subsiding. 
They also raise the first floor above the ground when 
building new houses. For old houses who have already 
subsided a lot, people take off the roof and build on the old 
structure to raise the roof.

     Indonesia government admits private ownership of lands.
    Houses owners usually own the land. Apartments in the site are usually rent to residents, they are available for selling, 
but people don't want to buy an apartment.
    Smoke houses belong to 22 owners who formed an association. The owners don't own the land, they rented it from 
residents.
    The Mushola is where local Muslims do prayers and read the Koran. The fund of building a Mushola  mainly from 
residents' donations and government funds.
    Most schools in the site belong to the government.
    Street and roads belong to the government.

Apartments

High First Floor Roof

Houses

Raised First Floor
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1990s 5years
ago1911

Being Built Almost abandonedTransform

2016

Other transportations  
were developed

The only warehouse in 
use was repainted.

Dune on the new 
canal were built

Development 
of the new port

Historical Ownership transfer to the port 
company， used for rubber storage

The Fire

The Warehouse

    The warehouse has a history of more than 100 years, 
it represents the architecture style of past 100 years. It 
displays the facade of modern architectures along the 
canal during the Dutch colonial age, and shows the style of 
industrial architecture of the Dutch colonial age.
    It's a national symbol architecture, one of the few 
industrial architecture left from the colonial age. It reminds 
people of the golden era, tells people the importance of 
agriculture in the development of country.
    It not only stands for the history of the goldern age. It also 
stands for the history of the Sugar Baron. Its also a very 
good case of the city industry planning of the colonial age.
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1 Economy and Culture Management

Bandarharjo is located between the 
Tanjung Emas port and city centre.We 
found that there are may cruise ship 
stop by the port and tourist can have a 
short trip at Semarang. The Semarang 
river, at the same time, flows through the 
tourist attractions like China Town, Old 
Town, Malay Town, and then through the 
Bandarhajo to the port. Thus, we suggest 
that there can be a culture belt along the 
semarang river, tourists can travel through 
the ships along semarang river and citizen 
from the city centre can also walk through 
the green lane to Bandarharjo. Thus, 
Bandarharjo could develop culture and 
economy.
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Since the mountain torrent flows mainly 
through the weat canal and the east canal, 
Bandarharjo could hardly invaded by 
torrent. By contrast, the west canal and 
east canal are under the risk of flooding.

Bandarharjo, at the same time, facing the 
problem of waterlogging caused by rising 
sea level and subsidence.

In order to achieve resillience of the 
Semarang River and response to 
waterlogging, as well as solve the flooding 
problem in west canal, we  made 5 
changes including setting water gate, 
open sluice, ship lock, pump station and 
excavating the river.

After these changes, the only problem 
Bandarharjo faced is rainwaterlogging.

2 Flood And Rising Sea Level Management
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2 Flood And Rising Sea Level Management

The rain waterlogging in Bandarharjo is 
mainly caused by rising sea level and land 
subsidence.

The site faces risks from both sea level 
rising and land subsiding.

Due to those risks, the residents in the 
site suffer from sever flooding during 
the rain.

The municipaliy raises the road to 
secure the traffic which also resulted 
floods inside houses

In which the subsidence as a natural process not avoidable, we brought up the proposal 
of inserting ponds into the site forming a water management system together with the 
existing ditch nets, swamps and green lands to increase the capability of retaining rain 
water and decrease the surface runoff to eliminate the necessity of raising roads and 
houses.

The use of ponds could effectively reduce the situation of the rain flowing into residents' 
house. Thus, the most serious problem caused by land subsidence can be solved.

Based on the design of the ponds, we use 
the buildings and constructions surrounding 
the ponds to create active community 
atmospheres, which is called PONDS + 
mode.

In conclusion, the ponds can not only 
solve the rain waterlogging caused by 
land subsidence, but also activate the 
community and surrounding area.

Before (dry season)

After (rain season)

Before (rain season)

ditch
pond

ditch ditch
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3 Choose The PONDS Location

According to the number of water 
catchment through the drains, we finally 
select 15 ponds.

A low-lying land is designed to be a 
wetland (large pond) which can restore 
the ecology, purify the water as well as 
Provide a good place for leisure and 
entertainment.

from low-lying land to wetland

choose the location

divide the catchment 
area(based on the 
accessibility of the 
drains)

graded and widen the 
drains
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4 Design The Ponds  (Rain, Flood And Sewage Management)

water flowing 
from drains to 
ponds

water flowing 
from widened 
drains to wetland 
and river

set the gate pump 
in the outlet
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4 Design The Ponds (Ecological)

Slope / stepped soft (grass slope) + hard 
surface (step, hard ground)

Plant 
configuration

before 
400*400

after 
800*1000

widen the 
drains

water flowing from water 
pipe to the drain

when the road seperate the drain 
and the pond , water flowing 
through the culvert

water flowing through the 
drains to next pond 

water flowing along the grass 
slope to the pond

deep drains ponds grass ditch wetland
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5 Design The Ponds (Sociality)

When the ponds are put in the community, 
we found that these ponds can not only 
undertake ecological effect, but also coule 
help enhance social flexibility.

We design ponds in 3 sizes:

Based on the ponds, we create three kinds of 
public places: wetland + warehouse, ponds in 
green axis and ponds + community

independent ponds

ponds collection

wetland
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5 Design The Ponds (wetland+warehouse)

The wetland is part of the water system 
in Bandarharjo as well as part of the 
culture belt touring system in Semarang, 
so we let the wetland and the warehouse 
to be public place which could enable 
full communiction among residents in 
Bandarharjo and outsiders, provide 
rest entertainment space for tourist and 
gathering space for residents in daily life. 

wetland transition place warehouse

WETLAND PARK BASED 
ON LARGE SIZE POND

SUPER MARKET + PASAR 
= SUPASAR

GREEN BELT AS
TRANSITION
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5 Design The Ponds (warehouse)

We analyze the functions the supasar should have (such as restuarant, workshop, 
groceries, souvenir) and order them according to service objects from Bandarharjo 
residents to Semmarang citizens to tourist from other places, then finally decide the 
functional division.

Since the roads have been raised because of the land subsidence, the facade of the 
warehouse is under the ground. The wall of the warehouse is heritage so we dig the 
ground and let the whole facade outside.

A waterway is designed in order 
to enhance the atmosphere of the 
warehouse. What's more, a gate pump 
is set between the warehouse waterway 
and the wetland to control the water.

functional division.
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5 Design The Ponds (wetland and apartment)

In order to build the ponds, we need 
to demolish over 200 houses. Thus, 
Compensatory settlements should be 
designed for those households.

We finally settle the compensatory houses 
in rain garden and wetland area. The 
houses are built not only for resettle 
households but also serve as a model, 
providing a possibility of future ways of 
living, as well as provide incremental for 
wetland park.

In order to provide more playing 
space for wetland park as well as
increase residential density, we finally 
choose a sort of apartment with overhead
layer.
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5 Design The Ponds (wetland and apartment)

We also suggest a possible way to 
introduce this kind of lifestyle inside the 
town.
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5 Design The Ponds (green axis and community)

Only those small ponds are not enough to activate the atmosphere of the whole town. 
What's more, when we analyze the figure-ground relationship in Bandarharjo,we found 
that there is a block cut off the connection between the west part and east part of the 
town. The block itself, at the same time, facing problems such as derelict, overload, lack 
of public place. Thus, we dicided to tear down the houses there and let the households 
move to the compensatory apartment. Then we design the area to be a green axis as 
a public space for residents in bandarharjo and provide large field for some big events 
like Eid Adha.
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5 Design The Ponds (green axis and community)

activity centre & mobile market

pond pond
pond

mosque & square
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Between the green axis and 
culture belt, we also design three 
green belt (based on the position 
of the ponds) as transition.

Along the green belt, the green 
land extend through the town 
to  the Semarang river, which 
create a  continuous public 
space.

5 Design The Ponds (green axis and community)

green belt
green belt

green belt
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5 Design The Ponds (green axis and community)

The large or continuous ponds can activate 
the atmosphere around the city and the 
town, the independent ponds can  also 
create active poblic space in a smaller unit  
which called Rt-Rw community system in 
Indonesia.

We choose a 4Rt surrounded by four 
ponds as a unit to design an active 
community.
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5 Design The Ponds (ponds + grassland)

We design the ponds on more details 
then.The pond itself should allow various 
activities. We collect the activities and put 
them into the ponds, creating different 
PONDS + PUBLIC modes

The elements in the ponds including 
greenland, houses, and Pavilion. The 
reason we decide to use pavilion is that 
when we did site reseach, we found that 
residents there need many small space for 
activities. 

So we design a 
pavilion which 
can be stitched 
for different 
activities.
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5 Design The Ponds (ponds + pavilion)

We put the pavilion to the site and found 
that it could provide various atmosphere.

When the Eid Adha 
comes, the pavilion can 
combine together and 
provide stent for the shed 
for activities.
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In all, we hope that the culture belt, the water system management, the 
ponds and ditch water system we suggest can solve and mitigate the 
flood problem, rising sea level problem, land subsidence problem 
and rain waterlogging problem, as well as develop the culture and 
economy of Bandarharjo. What's more, we wish that the PONDS + 
PUBLIC mode could provide several ways of communication among 
tourists, citizens and Bandarharjo residents themselves, thus develop 
a prosperous and harmonious Bandarharjo.



PONDS+
Kali Bahur Developing Proposal

South China University of Technology    Team B


