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Preface

This thesis report serves as detail report of my thesis 
project named “Reshaping Banda Aceh; Planning a better 
city in coping with future hazard of tsunami” which is con-
ducted under Urban Climate Studio of my graduation track 
at department of Urbanism of TU Delft.

The case study took place in the city of Banda Aceh where 
after tsunami 2004, the city is experiencing rapid change of 
urban development. While the city located in the tsunami 
hazard area, proper steps toward the prevention of future 
threat of tsunami should be strongly considered in the 
city planning while at the same time, city has to grow and 
provide better living quality for its inhabitants. 

In this report you will be able to find most of my result of 
the city analysis as well as hypotheses and scenarios that 
lead to the strategies, guidelines and also the design in 
various scales of my spatial intervention. 
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Background

In 26 December 2006, a magnitude 8.9R earthquake occurred in the Hindian Ocean at South of Sumatra island of In-
donesia. The intense earthquake lasted for several minutes, triggering a tsunami that swept most of the coastline of 
the Aceh province in Indonesia, as well as other countries such as India, Sri Lanka and Thailand. It’s believed to be one 
of the most devastating natural disasters in mankind history ever recorded within this century. According to Ghobarah 
(2006), more than a quarter million people died and nearly 1.5 million people were pushed away from home and liveli-
hood. No other natural disaster has been more devastating than tsunami 2004. It stunned world communities and an 
immediate response was launched to assist the affected region.
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At the aftermath of the tsunami 2004, Aceh province suf-
fered the worst hit of the disaster and civil war that af-
flicted the province aggravated the impact. Banda Aceh as 
the capital city lost nearly two thirds of it built area due 
to heavy inundation. JICA (2005) reported that more than 
70.000 people died in this city alone while thousands of 
others were displaced from their homes. 

The Local government with the help of international aid 
organization reacted quickly to response the disaster. The 
city soon recovered from the disaster and many of the 
inhabitants returned to their homes to start their livelihood 
activity. The city has grown once again and this time it 
gained a lot of support from international donors. A large 
amount of capital has been granted to rebuild the city 
with the expectation that the city will be much better than 
before. Such opportunity creates a rapid growth of the city 
and more people are coming to the city for a better life. 
Central Statistic Bureau (BPS, 2008) reported that from the 
population of 177.881 in 2005, the number of inhabitants 
has grown to 219.659 in 2007. 
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However, for such a huge disaster like the tsunami 2004, 
the city might well again hit by future tsunami as it lies on 
high seabed’s earthquake prone area, while the current 
state of the city showed that a proper step towards tsu-
nami prevention effort has not been fully implemented in 
sectors of city development. This fact leads to the increase 
of city’s vulnerability rate against tsunami. With the rapid 
growth of the city, the impact of future tsunami can be 
highly devastated. 

Such threat to the city required serious attention from 
the local government. Although tsunami countermeasures 
effort can be very expensive, especially for small city of 
Banda Aceh, the city still has to take tsunami precaution 
as one of the baseline of the future development. Smart 
combination between tsunami countermeasures efforts and 
urban regeneration projects might lead to more affordable 
approach while at the same time also improve the living 
quality of the city inhabitants. Therefore it’s very challeng-
ing for the urbanist to plan a better city that has strong 
resiliencies toward tsunami and at the same time upgrade 
the living quality of the city in the affordable manner. 
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2City Analysis

2.1.	 Geographical Location

Banda Aceh is the capital city of Aceh province of Indone-
sia. It is located in the most western part of the Sumatra 
Island, one of the five biggest islands in the country. The 
city is relatively small with the area of 61.36 Km2 and 
quarter of it is covered by water (river, lagoon, swamp and 
fishpond). The city divided into 9 sub-districts with the total 
of 89 villages. 

Like many other cities in Indonesia, Banda Aceh lies close 
to the fault line of active tectonic plate that is constantly 
moving. Banda Aceh also located close to the volcanic 
island of Pulau Weh. This means that the city is located it 
high earthquake and tsunami prone area. A silence treats 
that wait to be awaken.

It is a coastal city with coastal line span to more than 15 
Km long and two main rivers are dividing the city into 
parts. The city lies on the relatively flat area with the aver-
age altitude of 0.8m above sea level, this make the city 
highly exposed to the tsunami hazard. Rise of the sea level 
can also bring threat to the city as some coastal villages 
are regularly experiencing tidal flooding.
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2.2.	 History

Banda Aceh is one of the oldest cities in Indonesia. Founded in 1205 as the capital of Kingdom of Aceh Darussalam, 
it gained prosperous advantage from the falling of Malacca to Portuguese in 1511 as most of the trading activities in 
Southeast Asia moved to Aceh. Pepper is one of the main trading commodities produced in Aceh. Under the rules of King 
Sultan Iskandar Muda (1607-1636) Kingdom of Aceh reach it glorious era, and important relationship was made with the 
Chinese, India, Turkish and European East India Company. 

During the colonial time in Indonesia, the Dutch East India Company launched two major expeditions to Aceh. First expe-
dition was held in 1873 under Major General Johan Harmen Rudolf Kohler. It was not a successful expedition because the 
expedition team faced strong battle from the Acehnese people and general died during the battle. Second expedition held 
a year later in 1874 led by General Jan van Sweiten. General Jan van Sweiten managed to capture the inner city of Banda 
Aceh and later on changed the name of the city to Kutaraja (City of King). 

After the independent of Indonesia, the name of city restored to Banda Aceh in 1963 during the presidency of Ir. Su-
karno. However, despite the independency of Indonesia, Aceh was still struggling with long time conflict. The civil war 
reign the province for nearly three decades as a result from disappointment of Aceh people to the central government of 
Indonesia. 
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Aceh believes to be one of the richest provinces in the 
country yet the development in Aceh shows the other way 
around. It appears to be the third poorest province of the 
country. It makes Acehnese people react strongly to the 
policy of the central government and further led to the 
foundation of Free Aceh Movement (GAM) in 1976 and 
started the rebellion in Aceh. 

The tsunami of 2004 created a massive chaos in the 
province. While the region was still in a long gone conflict, 
many aid organizations failed to reach the survivors and 
made the emergency response team found serious difficul-
ties in the field. This situation pushed both conflict parties, 
GAM and Government of Indonesia to new history of peace 
agreement that settled the three decades of civil war in 
Aceh. It becomes a major stepping-stone for the future 
development of Aceh.

2.3.	 Users

Social Structure
Banda Aceh is the densest city in Aceh province. It has 
2,440 inhabitants per km2. Some of the densest popula-
tion is found in the city center. This is because of the shop 
houses where people use the building for working as well 
as living is largely occupying the city center. After the tsu-
nami 2004, the city lost more than 70.000 of the inhabit-
ants. This is more than a quarter of total population of the 
city. The tsunami reconstruction work brought many new 
comers to the city. People with various skill and knowledge 
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come to Banda Aceh in search for job. This has increase the population rate of the city and at some point contributes to 
the social behaviour changes of the urban life.

Since early 2008, many aid organizations left the city as the work for the reconstruction is decreasing. This led to the 
increase of un-employment rate because many people lost their job. While in the other hand fresh graduate students with 
very low working experience also find it difficult to get a job. This increases the social problem in the city. 

BPS (2007) recorded that there 5% of the city inhabitants live in poor condition. Furthermore, overall in Aceh province, 
number of poor people nearly reaches number of 50%. Some of the poor people live as unemployed person or farmer 
with no monthly fix income. Low education level could be one of the causes for this high unemployment rate. BPS (2007) 
recorded that nearly 2% of school age inhabitants do not go to school while 10% of the inhabitants do not graduated 
from the elementary school. 
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As poor people work in different daily routine with the rich, 
social segregation appears in the city. And with low inter-
vention from local government, the city developments do 
not lead to improve the living quality of the inhabitants, es-
pecially the poor. Instead the rich people gain most benefit 
of urban development. This make rich become richer and 
poor become poorer. 

Social Behaviors
Poverty issue and lack of education could be causes of the 
poor social behaviours of the city inhabitants. People have 
lack of discipline in almost all aspect. Traffic use is one of 
good examples to show how people behave poorly. People 
with fast vehicle have no respect to the slower ones. This 
makes street life become very inconvenient and it is no 
surprise to find that Banda Aceh has high number of street 
accidents. 

People also do not show good behaviour in term of clean 
environment. In fact they have very poor awareness in it. 
Is it almost impossible to find comfortable place with clean 
surrounding. People throw trash as they like. Some of the 
trashes sweep by rain water to the drainage which in the 
end can cause flooding or source of disease.

Finding the cause of these poor social behaviours can be 
very tricky. Poverty issue and low education level can be 
some of the causes from the people side, but lack of law 
enforcement can be one of the reasons from the govern-
ment side.
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Productivity
Banda Aceh is a relatively small city with the area of only 
61.36 Km2 and nearly quarter of it covered by water. 
Therefore, in term of agriculture product, the city relies 
very much to it surrounding regions and also from the 
province of North Sumatra. However, the city also produces 
items from the small to household industries. The items 
vary from handicraft to textiles product.

2.4.	 City Metabolism

Energy
Aceh is one of the main producers of natural gas and oil in 
Indonesia. Therefore, Banda Aceh receives good supply of 
fuel from North Aceh as the source. However, lack of man-
agement in fuel distribution often lead to fuel shortage in 
the city. For electricity supply, Banda Aceh like other parts 
of Aceh relies very much on the power plant from North 
Sumatra.

Food
Foods and other agricultural product are being supplied 
from the surrounding regions. With the transports are 
mostly done by cargo truck, it may cause inefficiency of 
transport cost as well as fuel consumption.  
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Water
Most of people in Banda Aceh use ground water for the 
daily consumption. This is mostly because the inhabit-
ants receive poor water supply, both in term of quality and 
quantity from the government’s water network. Intense 
consumption of the ground water can cause land subsid-
ence that in the future can increase the city vulnerability 
toward tsunami and climate change.

As it’s located in a tropical country, Aceh region has two 
seasons of wet and dry. High rainfall intensity of 200mm is 
likely to occur during the wet season in October-December 
while highest temperature of 38 C is mostly felt during the 
dry season in July-August. The highest humidity can reach 
to nearly 100% in every month and during the changing 
period of dry to wet season in September, wind velocity can 
blow at its highest rate of 40km/hr. 

However, although in August and September the rainfall 
rate is quite low, heavy downpour might still occur. And 
with the high wind velocity during September, heavy rain 
combined with strong wind can hit the city and produce 
serious flooding problem in the city.

Waste
Lack of awareness in clean environment and hygiene life 
often make people care less about the quality of their sur-
roundings. People use to throw waste everywhere such as 
empty land, river, swamp etc which in the end can pollute 
the water and become source of disease. The local govern-
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ment service in waste management also still insufficient 
due to lack of equipments and manpower. 

People also have poor awareness in waste segregation, this 
habit give extra work for workers to segregate the organic 
and recyclables at the landfill.

Air
As small city, Banda Aceh still has fairly good air quality 
compare to Jakarta or other big cities in Indonesia. How-
ever, the increase number of private vehicle brings more 
pollution to the city. Uncontrolled number of private vehi-
cles can significantly increase air pollution in the future. No 
regulation on minimum rate of carbon emission.

2.5.	 Occupation

Working
For the typology, city is mostly occupied by residential area 
of 2-3 storage buildings. Along the main street, building of 
2-3 storages called “ruko” or shop house filled most of the 
area. Residential area can be found in the back of the ruko 
and in most of the city periphery. 

Most of the office buildings are low and mid rise structure 
up to 4-5 floor high. Office buildings usually have a sealed 
window and use air conditioners as a cooler. This type of 
design can increase the energy consumption as well as 
generate more carbon to the air. 
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Living
Residential buildings mostly are 1-2 storages building. 
Housing area are scattering around the city center, this 
type of neighbourhoods were originally a small village that 
merges with the development of Banda Aceh. New residen-
tial neighbourhoods can be found at the city periphery. 

For security issues, people use to have dark glass window 
with small opening for their house. This can reduce amount 
of sunlight entering the building which in the end forced 
the owner to turn on the light. For the same reason, people 
also hardly ever open the window. As a result, people use 
air conditioner or fan for room cooling. Again, this habit 
increases both energy usage and carbon emission.

Facilities
City has most of the facilities required for its inhabitants, 
however, most of these facilities are lacking in both quality 
and quantity. Facilities such as fire station, hospital, land-
fill, etc have minimum number that makes them unable to 
serve the community instantly. Public facilities, such as li-
brary, museum, etc are also very lacking in service as most 
of its hardly accessible by public. Some of these buildings 
only open during special occasions.

Culture
Aceh is very famous for its delicious coffee, enjoying nice 
cup of coffee has become daily culture for the people. 
Therefore it is almost impossible to see one street without 
any coffee shop at it. This habit brought both good and 
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bad influence to the people. Sitting at the coffee shop might be good for social interaction, but spending too much time in 
the shop may lead to the fact that people become very unproductive. The design of the shop doesn’t allow the visitor to 
do other thing else except having a coffee. With many of old and teenagers spent hours in the coffee shop, this creates 
an unproductive habit that can cause to low productivity and creativity.

As most of the culture-related public facilities are hardly accessible, people especially creative classes unable to express 
their creativity to public. They sometimes have work hard to find space for their creativeness.

2.6.	 Infrastructure

Mobility
Public transport service is still far from good. Government-owned buses has lack in number and only serve very small part 
of the city, while private owned minibuses called “labi-labi” are ways from comfort and also lack in service coverage. This 
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poor service of public transport has lead to the increase 
of private vehicles. Motorbike seems to suit most for the 
low-medium income people of Banda Aceh. Therefore it 
is almost everywhere we can see that the motorbike has 
taken most of the space in the street. And with very poor 
discipline of the bikers and lack of law-enforcement from 
the government make motorbike become nightmare for the 
street users especially for pedestrian and cyclists.

Network 
Five main streets connect important part of the city to the 
city center. Some of these streets also lead to Medan, the 
capital city of the North Sumatra province as well as to the 
other cities in the western part of Aceh. These main streets 
become the backbone for the cross province economic 
activities. 

In the city, the main street network is still developing as 
some new routes are still under constructions and the local 
government also planning to construct the ring road at the 
city periphery. However, the construction of the ring road 
does not followed by the regulation on traffic in the city 
center. The ring road only means to complete the circle of 
the street network while to go to the other end of the city, 
cars can still take old route through the city center. This 
intervention will not solve the traffic problem in the city, in 
fact it will force people to buy more car which in the end 
lead to more traffic congestion.

As a coastal city, we can find many fishermen settlements 
16
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along the coastal area in the city. This settlement depend their live on the fisheries activities of both marine and cultivat-
ed fishing. In case of tsunami, the coastal settlements are the front lines to be hit by the wave. Therefore, with the city is 
lacking in proper infrastructure to prevent the wave, these settlements become highly exposed to the hazard. 

2.7.	 Public Space

Living Environment
For the public space, the city has fair amount of public space. After tsunami the number of this public space increased as 
the local government tried to convert the some of the tsunami affected area into the memorial park or museum. 

Certain number of public spaces can be found around the city center. However, most of them are hardly accessible as it’s 
located in the ‘island’ inside the busy traffic. In the end, the spaces become ‘dead’ space with very low accessibility to 
users. The quality of space and public realm is decreasing as traffic take over most of the area and pedestrian has to fight 
with motorbike and car for the space.
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As a tropical country, being outside means you have to fight with the heat of the sun. Some of the public spaces are not 
properly design to give tropical comfort for the users. This makes people reluctant to be outside or they only spent very 
little time to stay outside.

Culture
As the public spaces are hardly occupied by people, it is almost impossible to see any cultural interaction in the public 
space. Sometimes, local government or other parties held cultural event in the public space, but in the daily bases, the 
pubic space are usually empty.

Nature
Some of the public spaces serve as the city park. Nowadays these types of spaces are decreasing due to force of urban 
growth. The government plan to increase number of city’s park in the tsunami inundation area. 
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2.8.	 Underground

Network
Most of the drainage system has been damaged by tsu-
nami 2004. Some of its have been repaired but still poor 
in quality (cracked concrete, etc). The city also don’t have 
good drainage network. Some of the networks do not lead 
to main extraction point but ended in the empty land that 
in the end can cause flooding in some locations.

The habit of people in throwing waste not in the proper 
place can also lead to the drainage being block by garbage. 
This can cause serious flooding problem in the city, espe-
cially during the heavy downpour in wet season. 

For the coastal area, strong tidal wave can also block the 
drainage flow. It even sometime can push the drainage 
flow back to the city. Therefore it is often to see that the 
city experiences occasional flooding from both heavy down-
pour and tidal wave.

Soil Conditions
Most of the areas in the city are covered by swamp. This 
means every construction in this location will need good 
soil improvement such as earth fill-in. Aceh Besar, the 
neighbour district of Banda Aceh loses hectares of it hillside 
due to land mining to fulfil the need of earth fill-in for 
Banda Aceh reconstruction. If continues, the hill side area 
in the Aceh Besar might have problem in losing it natural 
green spaces. 
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2.9.	 Tsunami

Indonesia is a meeting point of three large earth plates. 
The fault line located at the seabed and stretch from west 
of Sumatra to Maluku islands. Along the fault lines lies 
series of volcanic activities both inland and underwater. It 
has 155 active volcanoes spread within the country (BBC, 
2006). This makes Indonesia as one of the most hostile re-
gions on earth in term of earthquake and volcanic eruption. 

Earthquake and volcanic eruption on the seabed are the 
main cause of tsunami. With 290 cities located at the 
coastal line, Indonesia face serious fear of tsunami. His-
tory recorded that most of the earthquake occurred in the 
pacific region, some of it triggered tsunami. 

However, latest state shows that big earthquake is likely to 
occur in Indian Ocean. Three major seabed earthquakes 
stroke the island of Sumatra in Indonesia within the period 
of less than five years, an 8.9R earthquake in Aceh (2004), 
8.1R earthquake in Nias Island (2005) and the latest 7.6R 
earthquake in Western Sumatra (2009).  

All of these earthquakes have high probability of tsunami, 
however, only earthquake of 2004 that produced massive 
wave that hit the coastal settlement not just in Aceh but 
also in some part of the city far away from it source. It 
believes to be one of the most devastated disasters ever 
recorded in mankind history within this century. 
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Banda Aceh suffered great lost of the aftermath impact. Nearly two third of the city were heavily destroyed with more 
than 70.000 people died and damaged more than 12.000 houses (JICA report, 2005). The tsunami inundation stroke the 
city to nearly 4 Km inland and at the same time reshape the coastal line of the city as it sank some of the low land in the 
coastal area. The tsunami run-up itself reaches up to more than 9m high.

Tsunami 2004 brought massive impact to the city Banda Aceh. With no previous experience of tsunami, many of the 
inhabitants were un-aware about the signs of the upcoming wave. Earthquake that lasted for more than 15 minutes fol-
lowed by the descending of sea water level did not put people in high alert about the upcoming danger of tsunami. Lack 
of local awareness is one of the aspects of why there are so many people died in tsunami 2004. Furthermore, the city 
was not fully equipped with the tsunami prevention countermeasures as there has been no tsunami ever recorded in the 
city before.
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Tsunami has destroyed nearly two third of the city area 
and killed more than quarter of its inhabitants. However, 
current state of the city did not show that proper effort has 
been made to prevent future disaster, while lesson learnt 
from the previous disaster did not fully included into con-
sideration of the city plan.

Street structure
From many of the cause of high mortality rate of tsunami, 
complicated street structure become one of my interesting 
subject to look at. Like most of other cities in Indonesia, 
Banda Aceh growth by merging with its surrounding vil-
lages. The organic street pattern of the village, become a 
base structure of the area surrounding the city center. With 
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the complicated street structure, people can hardly found 
good orientation on fleeing the tsunami. Especially during 
the panic in running from tsunami, people can easily get 
trap in their own neighbourhood if no proper escape route 
is available.  

The complicated street network in most of the part in the 
city has high contribution in increasing the mortality rate 
on escaping the tsunami. The reconstruction work done by 
the government doesn’t take this issue as their considera-
tion. Many villages in the tsunami’s affected area still have 
previous street structure that can again cause high death 
rate in future tsunami.

Further analysis from previous experience of tsunami 
shows several important points that are strongly useful to 
develop good strategy for city in facing with future threat 
of tsunami:

1.  The current space syntax map of Banda Aceh show 
     that the neighborhood area around the city center has 
     less integrated street.

2.  In combination with map of tsunami mortality rate by 
     JICA 2005, the area with low integrated street experi-
     enced more death than other.

3.  Tsunami survivors in Banda Aceh city shared that while 
     running on tsunami people tend to behave as follows:
      • People flew to the opposite direction of tsunami
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      • During the panic of tsunami, people escape by fol-
         lowing the flock of the running people
      • People just follow the street without clear orientation 
         toward safety area.

4.  Therefore in the neighborhood with less integrated 
     street, people have difficulties to escape from the tsu-
     nami, and as the result:
      • People trap in their own neighborhood
      • Ineffective flee time

To conclude from the analysis: 
• During panic of tsunami, people don’t recognize their 
   own city as their used to. They are almost like strangers 
   in their own neighborhood. This is because panic can 
   reduce people’s capability to memorize the surrounding.

• The author could not find any research of how 
   people behave during the panic, especially when 
   escaping the disaster such as tsunami. However, 
   from the story of the survivors, it seems to show 
   that eye orientation (high buildings, sign, hill, 
   etc) is more acceptable than the mental map of 
   the neighborhood. People seems to react faster 
   to what they saw (run away from water, go to 
   high building, follow the flock of people) than to   
   what they can memorize about the neighborhood.

•  City with clear street structure and good escape orienta-
   tion can help people to effectively flee from the disaster.
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3Project Framework

3.1.	 Problem Statement

The tsunami disaster has bring peace to the province of 
Aceh, and with the help of international organization, 
Banda Aceh has grown fast to recover from disaster.

However, the growth of the city did not equipped with good 
hazard prevention effort in coping with future threat of 
tsunami and lesson learnt from the previous disaster is not 
fully applied to the city development.

3.2.	 Research Question

How the good city structure can minimize the mortality rate 
in term of tsunami and earthquake disaster and contribute 
to improvement of the living quality?   

Sub-Research Question

• Toward what scale that different disaster prevention 
   strategy can be applied?
• What type of prevention effort is suitable in the develop-
   ing city like Banda Aceh?
• How the local culture can contribute to the community 
   resiliencies of tsunami?
• How the disaster prevention project can be used as a 
   backbone of community’s daily activities?
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• How can the top-down and bottom-up approaches 
   contribute each other and give value to the success of 
   the disaster prevention efforts?

3.3.	 Project Aim

With the help of International Organizations, Banda Aceh 
city is experiencing a rapid growth post to the tsunami dis-
aster. This thesis project is aimed to study about what stra-
tegic program can be implemented in the city in order to 
create resiliencies toward future hazard caused by tsunami. 
At the same time the program should accommodate the 
daily needs of the inhabitants, create better living condition 
and improve living quality.

Hopefully in the future, this graduation project can be 
introduced to the Planning Department and the Mayor of 
the city, expecting that some of the suggestions from this 
thesis will be considered into long-term vision of the city 
development.
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4Guiding Principles

4.1.	 Theoretical Framework 

Human activities always contribute to the change of the 
environment. Some of the changes bring benefits while 
more also produce negative impacts to the environment. 
When the Earth is at it over capacity damaging natural 
disasters may occurs in the future. Natural disaster can 
have both good and bad impact for the environment itself 
and humans will always react to the disaster by carrying 
out response effort. This response effort aims to recover 
the human environment in dealing with the disaster. The 
diagram shows how this relationship is looks like (Etkin et 
al, 2005).

United Stated National Tsunami Hazards Mitigation Pro-
gram introduced seven principles for coastal city in Plan-
ning and Designing for Tsunami Hazards.  The principles 
are as follows:
1.  Know your community’s tsunami risk, hazard, vulner-
     ability, and exposure
2.  Avoid new development in tsunami run-up areas to 
     minimize future tsunami losses
3.  Locate and configure new development that occurs in 
     tsunami run-up areas to minimize future tsunami losses
4.  Design and construct new building to minimize tsunami 
     damage
5.  Protect existing development from tsunami losses 
     through redevelopment, retrofit, and land reuse plans 
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     and projects
6.  Take special precautions in locating and designing infra
     structure and critical facilities to minimize tsunami dam
     age
7.  Plan for evacuation

However, the above principles are mostly only related to 
the tsunami mitigation issue only. Cities which came from 
poor and less develop countries, planning the tsunami miti-
gation program can be very expensive. Therefore, in order 
to have more affordable program, the programs should 
be correlated with other natural disaster mitigation which 
has more frequent reoccurrence (i.e. flood, storm surge, 
etc) and at the same time it should also be combined with 
the urban regeneration programs. Previous tsunami that 
destroyed most of the coastal area also should be taken as 
a chance to restructure and rebuild better city.

4.2.	 Case Study

Tsunamis are a rare event for a natural disaster. However, 
the impact of a tsunami can be very catastrophic. Coun-
tries in the Pacific Rim are subject to tsunami threats and 
therefore certain efforts toward tsunami resiliencies must 
be taken in order to protect the city or reduce the impact 
of tsunami.

Pacific ring of fire believed to be one of the highest earth-
quake and tsunami prone on Earth. Therefore countries like 
Japan and United States are experiencing serious threat of 
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tsunami, especially for its growing coastal city. Blackford (1999) believes that “Japan and the United States are perhaps 
the leaders among nations in the area of tsunami mitigation”. Both countries have developed advanced countermeas-
ure strategies to protect the coastal cities from future threat of a tsunami. Japan suffers frequent threats of a tsunami. 
Therefore, large infrastructure such as sea walls, wave breakers, water gates and other hardware countermeasures have 
been implemented in most of the coastal cities while at the same time, the country has developed advanced software 
countermeasures through land use planning,  promotion of escape building, tsunami education for coastal communities, 
and early warning systems to increase the community resiliencies. 

The United States on the other hand experienced lesser tsunamis compared to Japan, and according to Blackford (1999) 
“the tsunami threat the United States has been mainly from the distant tsunami”. As a response, United States estab-
lished advanced technology in early warning systems that allow coastal communities to take early necessary steps in 
evacuating the disaster. To increase the community’s resiliencies, coastal cities promote tsunami escape routes together 
with safety zones and escape building, while at the same time public awareness also become a priority.
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Tsunami countermeasure efforts in Okushiri Island, Japan

Before Tsunami After Tsunami Government’s Land Use Plan



“Although nearly 60% of tsunami occurs in the Pacific, they 
can also threaten coastlines of countries in other regions” 
(IOC, 2008). The 2004 tsunami hit 19 countries in the Indi-
an Ocean region stretching from Southeast Asia to Western 
Africa. According to Ghobarah et al (2006), “damage from 
the event is staggering and loss of life exceeded 300,000 
with an estimated 1.5 million made homeless” (figure.4). 
This region is home to the most third world countries on 
the planet: Bangladesh, India, Sri Lanka, Indonesia, Paki-
stan, Somalia and Kenya are some of the examples.

Karim (2007) argues that “most the technologies and 
knowledge’s in coping with tsunami disaster are originally 
come from wealthy countries.” Cities in the third world 
countries have to adapt this strategy to its socio and eco-
nomic condition in order to have successful achievement. 
Many of the tsunami counter measurements are financially 
expensive to be implemented, especially for installation of 
hardware countermeasures. Additionally, the frequency of 
a tsunami is rare and unpredictable for both time and place 
which also contributes to the lack of hazard awareness in 
third world countries. Cities tend to focus on mitigation of 
more periodical disaster events, such as flooding or storm 
surges, and only have little effort for tsunami mitigation.

Social and culture conditions also contribute to how people 
react to the disaster. The perception of disaster as “acts of 
God” in which human has no power to stop it has reduced 
the community resiliencies toward disaster.
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5Design Guidelines

5.1.	 Tsunami 

By studying the tsunami behaviours, it is possible to see 
how the urban intervention can be planned to adapt with 
the destructive behaviours of tsunami. Some of the find-
ings are:

Tsunami force in long and straight street that perpendicular 
to the beach
Tsunami also has similar behaviour with wind. From Storm 
Surge and Tsunami Simulator in Oceans and Coastal Areas 
(STOC) shows that tsunami has relatively high speed in the 
open and straight line channel, especially in the line which 
has same direction with the water force. This argument 
is strengthened by the amateur video recorded in Banda 
Aceh when tsunami 2004 strikes. The video shows that the 
street that has same direction with the water flow suffered 
bigger damage and the water flow faster than the streets 
that are perpendicular to it. This means that the area with 
street directly perpendicular to the beach line (tsunami 
source) and has building in parallel at both sides can create 
a channel-like area that make tsunami wave move faster 
and reach more area inland.

This finding is in contrast with the purpose of effective 
escape on tsunami. Street that located perpendicular to the 
beach line actually very good for the people to escape the 
tsunami. They can directly run away from the beach to the 
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safer ground. However, when tsunami arrives, this type of street can be deadly to people, the wave will be very fast and 
with no obstacles along it path, the wave can damage more area inland.

In contrary, buildings that are scattered and placed in a way that not create a channel can somehow reduce the power of 
tsunami. But, this type of structure means that the street will be shorter and people have to make more turns to escape 
from the wave. It can slow down the speed of water, yet at the same time it can also slow down the escaping people.

Therefore, in planning for better city structure in tsunami prone area, it is important to look carefully on the topography 
of the area and see from which direction the tsunami can strike the city. This information can be valuable in planning the 
structure of the city. The suggestion is that the street structure (direction), especially in the beach area should be not 
directly perpendicular to the beach line (tsunami source). The more of this kind of street means the city could suffer the 
heavier damage, because the tsunami will flow faster in this type of street and penetrates deeper into the city.

Buildings to reduce the tsunami force
Good building structure can reduce the force of tsunami or even block the wave. Although the building at the frontline 
will be hardly damage by the tsunami, the building behind it will receive smaller force of the wave and with the run-up 
being blocked by the structure. Tsunami wave will reach shorter to the inland and cause less damage.
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Straight streets which are perpendicular to the wave direction are very good for escap-
ing people but also deadly when tsunami strikes

Less straight streets are good to reduce tsunami force but with too many turns, it can 
be deadly for escaping people



Usually, engineers design the building that can withstand 
the earthquake and tsunami. As a planner, it is also 
Important to see how buildings should be located in the 
neighbourhood level to produce good urban structure that 
has better resiliencies toward tsunami.

Street obstacles to reduce the tsunami force
It can’t be avoid that escape route should be planned as 
straight as possible to the escape zone. According to the 
previous finding, this means that the escape route it self 
could be in serious danger because the straight line means 
the water can slowly generate it force and produce faster 
tsunami. Therefore, smarter solution is required in design-
ing the efficient escape route yet safer from tsunami force.

Street obstacles can be very important elements in reduc-
ing tsunami force in the escape route. But we have to be 
very careful on locating the obstacle to avoid difficulties for 
people in running the wave. It is also important to look on 
type of materials for the street obstacles it self.  Previous 
tsunami showed the wave pulled down most of the trees in 
the street which at the end increase the destructive power 
of the wave. This means that trees can’t be used as wave 
breaker in the escape route. Strong reinforced concrete pil-
lars work better than trees. Previous experience on tsunami 
showed that most of the two storages building survive the 
wave. This means, structure for two storages building is 
strong enough to withstand tsunami force. Therefore in my 
escape route design, concrete pillars will be placed along 
the street. In the street scale, these pillars can also work 
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easily and building can also reduce tsunami force



Spatial Intervention in Tsunami Related Problems

Combination of escape route with other urban socio and economic activities

as structure for street facilities such as bus stop, light post 
or other outdoor facilities. To increase its’ resistance, pillars 
will also be tied up together and work as solid structure 
along the street.

5.2.	 Project Combination

From the city analysis, it is possible to derive problems oc-
curring in the city. By indentified it background and source 
of problem, certain solutions can be introduced. Both 
socio and economic conditions can be improved with good 
strategic urban interventions. However, since the city also 
facing other threat of tsunami, those urban interventions 
should be combined with the adaptation effort of tsunami 
disaster. 

Combinations of the urban interventions and tsunami 
adaptation measures can be strategically planned in some 
of urban spatial interventions for example in planning the 
escape route and escape zone. Escape route and escape 
zone are a critical aspect in escaping the tsunami. People 
should have good orientation toward the escape zone while 
running in the escape route. It should have good paving 
quality with minimum obstacles. People should also easily 
recognize the area. This means that the escape route and 
escape zone should be part of their daily activities. 
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Tsunami wise Energy efficient wise

Social comfort

Tropical comfort

Restructure the street network

Escape area elevated

Escape area clear from obstacles

Street not perpendicular to coast line

Regulate number of coffee shop in one street

Clear glass window for street view

Clear glass window for sun light

Pedestrian street and public transport to replace private 
vehicles

Tree and cross ventilation replace AC Outdoor shading for sun comfort
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From these criteria, it is clearly shows that the area should 
be part that most of people use it every day. It should ac-
commodate both social and economic activity of the inhab-
itants. Therefore in the urban regeneration point of view, 
these areas could be also introduced as one of the strate-
gic shopping street and public spaces with active street life.



6Plan and Project
 
The thesis project starts by identifying the soft and hard 
countermeasures possible to be implemented in the city of 
Banda Aceh. It is also good to look at the current plan of 
local government and see how this plan can be improved 
and insert some of the tsunami countermeasures aspect to 
it.

6.1.	 City Scale

The project will be divided into several scales that allow 
me to tackle different portion of problems. The largest one 
will be the city scale, at this scale I will try to see how the 
city work toward the tsunami resiliencies and implementa-
tion of several hard and soft countermeasures projects at 
the larger scale. This includes the elaboration of land use 
plan in the inundation zone, planning the infrastructure for 
tsunami and identifies the escape zone area and the critical 
escape route.

At the city scale, it is important to see some of the settle-
ments that are located in the coastal line. Most of these 
settlements are occupied by fishermen whom their work 
directly related to the sea. If the tsunamis strike again in 
the future, these settlements will be the first area to be hit 
by the wave. Therefore it is important to relocate them to 
more inland to avoid heavy tsunami destruction. As the city 
has two main rivers, it is possible to make these rivers as 
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Fishermen settlement relocate to more inland and use rivers as main access to the 
sea



The plan for ring road at the Northern part of the city 
also can be combined with the construction of sea wall to 
prevent tsunami damage. As soon as the fishermen settle-
ments are relocated, the abandoned area can be preserved 
for the green conservation such as mangrove forest or for 
cultivated fisheries such as fish pond, etc.

Project at the city scale also will identify the location of 
tsunami escape areas and well as the escape routes. The 
guideline from FEMA (2009) explained that for portion of 
people with limited mobility due to age, health, or dis-
ability the escaping speed are approximately 3km/h. If we 
assume the tsunami alert will be announced half an hour 
before the wave arrive, people will be able to flee at the 
distance of 1.5 km. Therefore, considering the flee distance 
and the amount of turn made while running as well as time 
taken for people to react from the alert, it is best to put 
escape area at the radius of every 1km. 

main access to the sea when the settlements are relocated. 
At the same time, city can also introduce navigateble river 
for both transport and recreation and improve the river-
front area.

38
Scheme of location of escape areas and escape routes

8  3 Km/h  8  0.5hours run  8  distance travel: 1.5Km  8  turning  8  r: 1km
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Scheme of how the wall can integrated 
to the surrounding
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Global integration map

Original Street Network Proposed Street Network

Axial map Axial map

Global integration map



In the combination with the urban regeneration project, 
escape routes will be one of the critical streets that also 
become strategic street for socio and economic activity. 
Therefore it’s also possible to design escape route as pubic 
transport corridor. Furthermore, in planning the transport 
corridors, the line should connect most of the strategic 
areas in the city to give significant impact to the city. The 
location of University area, the city centre and the Ulee 
Lheue Port should be some of the strategic areas to be 
connected.

Water storage
As the city also suffer flooding during the wet season, it is 
also important to plan the structure that also has strong 
resiliency toward flooding, since flooding has more frequent 
reoccurrence compared to tsunami. Therefore, the design 
will also look closely to the development of the riverbanks 
and improve the quality of it. The smaller rivers that are 
usually over loaded during wet season should have wider 
embankment as extra water storage. This embankment can 
be creatively design as park during the dry season and let 
it flooded during heavy intake in wet season. 

Larger water storage can also be placed in some part of 
the city to store rain water and work as an integrated 
system with the flooding issue. At some point, fishponds 
area in the city can also be converted as emergency water 
storage if the city suffers heavy flooding and need more 
space to store water. 
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Section of the proposed design for the coastal area of the city

Overview of the strategy at the city scale



Strategy of inner city and the surrounding area affected by 
tsunami 2004
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City structure with existing urban features



Section of proposed riverbank development

Krueng Daroy, one of the river that cross the project area
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6.2.	 Local Scale

This scale is identified by the analysis of the mortality rate 
in comparison to the street integration from the syntax 
map. The combination of these two maps shows an inter-
esting result. The area around the city center where the 
street network is less integrated, the mortality rate from 
previous tsunami is much higher than the area with more 
clear street structure. Therefore, this area will be selected 
for the design in local scale level.

The output from this local scale strategy will be the propos-
al of land use plan in more detail, the street restructuring 
plan, identification of the exact location of the escape route 
and escape zone and strategy to combine the tsunami ad-
aptation effort with the urban regeneration projects.

The new proposed street structure will be tested again by 
the syntax analysis to see how the streets change in term 
of integration. 

Original street network
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Proposed street network with escape area
46



Water storage
There are many different ways to protect escape zone from 
the tsunami strike. One of the solutions is to change the 
course of the wave. Previous tsunami 2004 in Banda Aceh 
showed that some part of the city suffered less damage 
from tsunami because the neighbourhood was surrounded 
by the river. Deep channel of the river has reduced the 
force of tsunami and also slightly change the direction of it. 

From this experience, we can also plan safer evacuation 
zone by protecting it with the channel or strategically 
locating the water storage close to it to reduce the tsunami 
force or slightly change course of the wave.

On the other hand, water storage can still work as flooding 
system and also as park in the city. Large water pond can 
also reduce the temperature in the city and produce cooler 
space for people to be around.

Escape area protected by elevating ground level

Escape area protected by building wall

Escape area protected by changing the course of water
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6.3.	 Neighborhood Scale

The locations of the neighbourhood scale are identified 
from the area in the local scale that need more detail at-
tention. At this scale, more detail design will be introduced 
and see how the tsunami countermeasures effort and 
urban regeneration project can implemented in the scale of 
urban development project. 

The neighbourhood scale will also introduce some of the 
design approach to tackle various aspects of problem. How 
the building should be design (building code) in order to 
have better resiliencies toward tsunami as well as operate 
in more energy efficient manner while at the same time 
give comfort for the users.

One of the locations selected for the neighbourhood scale 
is the open space of Blang Padang. This area is located at 
the edge of the city centre. According to the scheme of 
locations of the escape areas, public space of Blang Padang 
is suitable to be design as one of the escape zone area. 

At the moment, Blang Padang is a quite active public space 
surrounded by open drainage. Some of the design proposal 
for this area will be to close the drainage to minimize the 
surrounding obstacles and elevate the ground level and use 
the area below it as parking space. When the city centre is 
being pedestrianized this location is suitable for parking as 
it located on the edge of the city centre.

Section of water storage area

Water storage for flood protection as well as city park
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Original site plan of Blang Padang
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Open drainage surrounding the open public space

Flat pedestrian route with closed drainage 
to give bigger access for pedestrian



Propose site plan of Blang Padang as escape zone
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Cross section of Blang Padang as escape zone

Blang Padang public space area as well as tsunami safety ground
51



Other location selected for the neighbourhood scale will be 
one of the main escape routes in the local scale area. This 
street is currently use as one of the shopping area in the 
city. The design suggest some of the street features as well 
as building typology in related to the tsunami adaptation 
measures as well as energy efficient manner.

Reinforced concreted pillar will be used as outdoor street 
furniture such as tram stop, light post, etc which at the 
same time also work as a tsunami’s breaker. Shopping 
buildings also design to have maximum height by using 

Site plan of one of the escape route that also serve as shopping street

Cross section of the escape route
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Cross section of escape routes as shopping street
View of the concrete pillars at the escape route which also work as structure for 
outdorr furniture

one-slope roofing. This to allow people in the neighbour-
hood area to easily identified the escape route and give 
good orientation toward the escape area. The buildings 
also will be equipped with the rain water storage, and 
one-slope roofing is a good design to minimize the need of 
piping for this purpose. 
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Hot and humid day experienced almost everyday in the tropical city of Banda Aceh 54



Tropical comfort
Banda Aceh is located in the tropical area where the tem-
perature can be very hot during the day and sunlight can 
be very harsh. Hot and humid weather reduce the outdoor 
comfort for many pedestrians. Therefore it is very hard 
to find attractive street life in the city. People prefer to be 
inside the building with nice air conditioner or travel by car 
even to a very short distant. 

During the visit to the city, writer observed one of the 
pedestrian paths in the city. From the observation, the 
writer found that people prefer to walk in the shading area 
instead of in the sunlight. Behaviour in the outdoor public 
space also showed the similarity where people prefer to sit 
in the shadow rather than in the open sunlight. This means 
that in the tropical city like Banda Aceh, shading area be-
come a very comfort space for outdoor activity. 

People prefer to walk in the shadow rather than in the harsh sunlight
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From all of outdoor elements, trees can be one of the ef-
fective features for the outdoor comfort. Not only because 
trees can produce shading, but trees can also reduce tem-
perature to 2-3 degrees in its’ shading area.

People will try to find shadow when sitting outside
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6.4.	 Integration with Existing Urban Feature

At the current stage, city has many urban features that 
give good influence to both economic and social condition 
of the inhabitants. Some of these urban features are part 
of important heritage of the city such as Grand Mosque 
Baiturrahman, Gunongan (Princess’ bath) from Kingdom 
of Aceh, Kherkoff (Dutch graveyard from war of Aceh) 
etc, also some other new urban feature that is available 
to commemorate the impact of tsunami in Aceh such as 
tsunami museum, Power Plant Ship Park, Tsunami Mass 
Graveyard Park etc. All of this feature are now become 
important element of the city and give new identity of the 
city it self. 

The new plan project will try to integrate and strengthen 
the position of each of this feature and improve the quality 
of it surrounding area, i.e. new plan to make inner city as 
a pedestrian area will make Grand Mosque become more 
expose to the visitor as slow mobility in the city center will 
give chance for pedestrian to enjoy the beautiful architec-
ture of the mosque in more detail. The pedestrian area of 
the escape hill will also integrate with the new Aceh Tsu-
nami Museum located next to it. By re-routing the vehicle 
area to the backside area of the museum, people can now 
easily access the museum by foot and museum front yard 
can become part of the escape zone area.

Baiturrahman Mosque one of the important existing urban feature in the city
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Public space activities in the Blang Padang escape zone integrated with the existing 
Tsunami Museum

58



6.5.	 Materials

Choosing the right material for the project is very impor-
tant to give comfort for the user as well as to improve dis-
aster resistant of the planned area. Therefore, two aspects 
should be considered in choosing material for this project:

1.  Disaster aspect
By considering the disaster aspect, the selected mate-
rial should have good resistant toward the force of 
disaster. This means that after being hit by disaster, 
the area should be easily cleared and quickly restored 
without significant effort required.

2.  Outdoor comfort aspect
For the tropical city like Banda Aceh, being comfort in 
the outdoor is highly necessary to attract more people 
to be outside. At the moment, people prefer to be in 
the house and hardly force them self to be outside in 
the public. 

Being outside is important to improve the social condi-
tion in the city and can be economically benefit for the 
inhabitant. By being outside, people can also have good 
cognitive map about their neighborhood, which in the 
end can improve their ability in escaping the disaster.

Outdoor comfort in the tropical city related to the heat 
comfort from the harsh sunlight. The material should 
not reflex heat from sunlight and should be still cool 
enough to walk/sit on even in the hottest day.
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With two different characteristics of the both aspects, con-
flict occurs in choosing the right materials for the planned 
project, i.e. according to previous tsunami on 2004, 
materials like concrete and asphalt can withstand force of 
tsunami, however, in term of tropical comfort, asphalt and 
concrete can reflex heat that can be very inconvenient for 
the pedestrian. On the other hand, natural material like 
grass can be very comfortable to walk/sit on in the hot day, 
but this material is not strong enough to withstand the 
tsunami force. 

Brick paving and concrete grass block can be good choice 
for the both solutions. Furthermore, creative combination 
in selecting the material in for different function of the area 
is required to provide comfort for the user. 
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Blang Padang escape zone with the escape route and existing urban feature.
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7Evaluation
 
Question arisen about how this change of structure will ef-
fect on the daily life of the inhabitants. How the new street 
structure influence on the social life and what type of new 
social interaction will be provided

To answer this question, it is good to see how is the cur-
rent situation in the city at the neighborhood level. 

Weather constrain
As the temperature is very hot and the humidity is high, 
being out door is not a favorite choice of people. Most of 
people prefer to be at home and only go outside if there 
is necessary. Therefore, even in the neighborhood level, it 
is almost impossible to see a very busy street with vibrant 
street life, especially during the midday. 

The new proposed design of the city will change the pat-
tern of the street and at the same time improve the quality 
of the street condition in order to give more comfort for 
the inhabitants. Street with more trees and shading area 
with pocket of shaded gathering area (intimate square) will 
be very inviting for the people to sit outside and play with 
others. 
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scene of empty street life can be found in most of street in the neighborhood level



Street quality
It is often to see that the street is not comfortably de-
signed for the pedestrian. In all junctions where the pe-
destrian path meet with the asphalt street, the pedestrian 
path will be cut off and give priority to the car. Discontin-
ued path give less comfort for the pedestrians, and if we 
combine this with the unpleasant weather, more people will 
choose to mobilize by vehicles or just be at home.

Giving priority to the pedestrian while at the same time 
provide comfort for them to walk outside can be good trig-
gering point to improve quality of both street life and social 
interaction. 

Neighborhood with continous pedestrian and pocket of gathering place Pedestrian path should be priority 
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Street at neighborhood level will be design at much lower 
level than the pedestrian area. This is aimed to give no 
chance for the vehicle to interfere the pedestrian (driving 
or parking on the side walk).

Open space
The city is very lacking in providing open space for the 
community at the neighborhood level. Almost all neighbor-
hoods in the city don’t have space for people to interact. As 
a result, people only interacting by visiting other house or 
chat in the coffee shop. While for children, most of children 
play at home, at school or at main streets, which can be 
quite dangerous for them.

Improving policy in the building density with strict regulat-
ing of Floor Area Ratio especially in the tsunami-affected 
area, required neighborhood to have some open space, 
which can be use for social interaction and play for children 
to play.

Lack of open space at neighborhood level forces children to play on the street street will be much lower than the pedestrian.
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Sample of new neighborhood which integrated to the new street structure
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Bird eye view of new neighborhood with escape route lead to the escape zone
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Other question is about how this plan can possibly be 
done. Many aspects related to this question such as how 
the implementation should start, issue related to land prop-
erty issue also acceptability of the inhabitants, which their 
house will be relocated.

To answer this question, it is good to look at the structural 
level of the local government. In Indonesia, the lowest 
structure of local government is a village. Every village 
has their own head of village and coordinators. Above the 
village is Kecamatan (Sub-district), which consist several 
villages. 

This plan is possible to be implemented by starting at both 
village and Kecamatan level. Current project related to vil-
lage street restructure (tsunami escape route) is done by 
UN-Habitat in several villages in Kecamatan Meuraxa Banda 
Aceh. “The project started by one village then expanded to 
the neighboring village,” said Bruno Dercon (Head of UN-
Habitat Aceh). 

Working at the village level is important because each vil-
lage will have their own portion to focus on, however, this 
step require strong coordination between each village, es-
pecially the neighboring village to avoid disconnected street 
structure at the neighborhood level. Therefore to avoid 
this problem, government should also start with the bigger 
structure at the Kecamatan and inter-Kecamatan’s level.
Structure at the Kecamatan level will be the main net-
work of tsunami escape routes together with primary and New village’s administrative border based on the main street network
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secondary street. For this bigger structure, the government 
can then continue with re-organizing the administration 
border of each village according to the new structure. This 
is to make the work at the village level easier and avoid the 
disconnected street between each neighboring villages.

Property Right
The local inhabitants own most of land in the project area. 
During post-tsunami reconstruction process, government 
with the help of International agencies has restored the 
property right issue related land ownership at the tsunami-
affected area. This means that each land has been identi-
fied and owner is legalized with the certificate of owner-
ship. 

With the new plan of village structure, it is un-avoidable 
that some of the houses will be demolished or some of the 
landowner will have the smaller plot, etc. Government can 
solve this issue by providing the compensation for owners 
who has their land affected to this plan. For families, which 
the house need to be relocated, Government can offer 
them to move to housing area in more inland or provide 
them with compensation money and let them find the 
house by them self. Some villages also have village land 
(communal land), which mean that the land belongs to the 
village. If this land is affected with the plan, government 
can work together with the village to find best solution to 
the village. Either that government will have to pay com-
pensation to the village or new plan should provide other 
plot to replace this land. If there is no structure in that 
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land, communal land is usually being used as empty park 
or place for religion activities.

All of these steps should be well coordinated with all par-
ties in all level especially with landowners.  Government 
can work together with local NGO’s or social organizations 
to socialize the plan and encourage public and private 
partnership to get involve, especially to provide valuable 
funding with share benefit of the project.Bird eye view of the project area (picture taken in 2006)
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8Goals
 
The thesis project starts by identifying the soft and hard 
countermeasures possible to be implemented in the city of 
Banda Aceh. It is also good to look at the current plan of 
local government and see how this plan can be improved 
and insert some of the tsunami countermeasures aspect to 
it.

8.1.	 Long Term Goals

Long term goals related to tsunami will be as follows:
•   Integrate city infrastructure with natural hazards 
    mitigation
•   Restructuring street network especially in the tsunami 
    inundation area
•   Banda Aceh as role model city in integrating tsunami 
    mitigations with sound urban regeneration

Long term goals related to urban regeneration will be as 
follows:
•   Develop escape routes as urban development corridors
•   Improve the quality of the inner city to be attractive 
    public realm
•   Promote Banda Aceh as favorite touristic destinations
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8.2.	 Short Term Goals

Short term goals related to tsunami will be as follows: 
•   Develop a northern street plan as tsunami.
•   Develop mangrove conservation area which also works 
    as tsunami wave breaker.
•   Design for escape routes and escape areas.
•   Develop effective land use plan to minimize impact of 
    natural hazards.
•   Relocate coastal communities to more inland.

Short term goals related to urban regeneration will be as 
follows:
•   Inner city should be free from car traffic.
•   Inner city as a place to express creativity, provide strong 
    socio-economic value and gives opportunity for people 
    to improve the economic condition.
•   Introduce new model of public transport that give better 
    service and comfort and also operate in more energy 
    efficient manner.
•   Extend the inner city to the escape route and escape 
    zone area.
•   Reduce/optimize energy consumption in the city.
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9Conclusion

In planning city with potential threat of disaster, planners 
have to look carefully in every aspect of planning. Every 
hazard has to be mapped to prevent greater loss in the 
future. In order to have good preparation toward disaster 
resiliencies, several principles related to this issue can be 
applied and creatively adopted with the local condition of 
the city.

Know the risk is one of the important principles when plan-
ning the city in disaster prone area. Risk has to be care-
fully mapped to give good overview about the threat that 
might strike the city. From the risk map, planner can start 
to evaluate potential threat of the area and plan for the 
countermeasure effort. 

However, although man’s advance technology is capable 
in minimizing the impact of the disaster, it is always wise 
enough if we can plan the city by avoiding the area which 
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has threat of disaster, especially major disaster like tsu-
nami, land slide, etc.

Banda Aceh is a small coastal city where most of it area are 
in the great threat of tsunami. Avoiding tsunami disaster 
in this city means that the city has to develop to further 
to the East or Southeast to cross border area with Great 
Aceh District. However, as the city is historically developed 
through naval trading, the city center is located close to 
the sea, which makes it expose to the tsunami threat. Last 
tsunami on 2004 destroyed more than half area of the city 
center.

While city center is the area with both socially and eco-
nomically attracted in the city, it is very difficult to avoid 
the new development around it. Therefore, good planning 
in minimizing impact of tsunami threat is required in the 
city of Banda Aceh especially in the area where previously 
suffered greater loss by tsunami 2004.
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9.1.	 Street Structure

In escaping the disaster, special route need to be well 
planned to give greater chance for the inhabitant to flee 
from disaster.  According to my research, several aspects 
need to be carefully addressed in planning the escape 
route:

1.   Know the source of the disaster, direction of hit and 
nature of disaster. 
Tsunami come from the sea with the direction of flow 
is usually perpendicular with the coastline except for 
the bay area. 

2.   Plan for safer destination. 
Fleeing from disaster means people try to search for 
safer ground. Therefore, escape route always has to 
lead to the safety ground. Psychologically, people will 
always run to the opposite direction of disaster. 
Safety zone has to be strategically located in the city to 
give greater chance for people to reach the area.

3.   Eye orientation along the escape route and at the 
safety zone
Eye orientation in an important element in escaping 
the disaster, although some of the inhabitants have 
live in their neighborhood for many years, but during 
the panic, their cognition ability toward the surround-
ing is slightly reducing. This means people can also get 
lost in their own neighborhood. In this case, people 
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will always try to rely on their eyes to lead them to the 
safer ground. Good eye orientation can lead people to 
the safer ground.

4.   Try to avoid too many turn
Good escape route is the one that directly lead to the 
safety zone, therefore we should try to avoid design-
ing escape route with too many turn. However, in the 
neighborhood scale, it is also important to look at how 
the escape route it self connect to the surrounding 
neighborhoods.
Similar to the above aspect, making a turn is also 
related to the cognition ability of the surrounding. Too 
many turns can slowly reduce the ability to remember 
the surrounding which in the end lead to the inefficient 
move.

5.   Try to avoid street obstacles
Street obstacles such as open drainage, different floor 
level, etc can slow down the speed of running people, 
especially for people with limited mobility, this obstacle 
can even completely stop their run. Safer escape route 
should have clear and comfortable path.

6.   Design escape route with good disaster’s resistance 
material.
Planning for disaster-proof material is related to the re-
covering ability after the disaster strike. In postdisaster 
period, escape route should be easily cleared and be-
come the main entrance point for the evacuation team Shopping building as escape orientation
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to reach the affected area and also as an artery for the 
humanitarian assistant activities. Therefore, material of 
the escape route should be well designed to withstand 
the force of disaster.

9.2.	 Combination with The Urban Regenera-
tion

Planning the countermeasure project for the disaster can 
be very tricky, especially for tsunami where the probabil-
ity of the reoccurrence is unknown. And with the disaster 
countermeasure project require large budget, cities in 
the third world countries often ignore the need of this 
countermeasure project. Therefore, creative approach in 
combining the disaster countermeasure effort and urban 
regeneration is required to give optimal result of the city 
development.

Banda Aceh has serious threat of tsunami and also sea-
sonal flooding during the heavy rain. Therefore the pro-
posed plan will try to combine both tsunami flood counter-
measure. And one of the approaches is through the street 
restructure. 

Since inner city is also located in high tsunami’s prone area, 
it is also possible to combine the tsunami countermeasure 
with the inner city regeneration. Design of the escape route 
and street restructuring together with the improvement of 
the safety zone can be combined with the improvement of 
street life quality in the city center and improve mobility in 
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the city center area.

Good quality escape route with high accessibility is also 
become economically attractive. This means, escape route 
located close to the city center can be used as corridor of 
new city center development (expansion).

9.3.	 Repetition of the Project

The proposed project for Banda Aceh is based on the as-
pect of planning city with threat of tsunami disaster, which 
then adopted with the current stage of the city. Social and 
economic aspects also included, increasing the feasibility of 
the project.

Repeating the project to other city is always possible, espe-
cially for cities, which also has threat of natural disaster. To 
implement the plan in the different city, planner can start 
by identifying the risk in the city and plan for the counter-
measure effort.

Other cities can also adopt the escape structure of the 
proposed plan and depend on the current stage (social, 
economy, etc) of the city the escape structure can be 
creatively combined with the urban regeneration project to 
improve the street life quality as well as mobility issue in 
the city.
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