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Abstract
About 60% of the city of Banda Aceh was hit by the tsunami at the end of 2004. Now,
after the 2004 tsunami disaster, most vulnerable people back to inhabit coastal areas in
the lowlands. The need for tsunami evacuation buildings are inevitable, such as the
evacuation place to mitigate the earthquake and tsunami in the future. There are 5
tsunami evacuation buildings was built after the disaster. With regard to the existence of
the tsunami evacuation buildings are necessary to do the research. This research suggests
problems with the tsunami evacuation building to find the value of its effectiveness in
mitigation of tsunami disaster efforts. In addition, it is to find out how far the tsunami
evacuation building function right on target. The goal is to uncover the effectiveness of
tsunami evacuation buildings in an effort to mitigate the tsunami in Banda Aceh, as well
as to maximize the functions of tsunami evacuation buildings, either during the tsunami
or during the common day. In this research, the quantitative method was used to find the
value of the effectiveness of existing tsunami evacuation building. Field data collection
effort as completely as possible by observation, interviews and questionnaires to divide
the population. The data was then analyzed and discussed with the measure criteria of
strength, capacity, accessibility, eligibility and visibility of tsunami evacuation buildings.
The results show that of the five tsunami evacuation buildings in Banda Aceh, the Aceh
Tsunami Museum is building with the highest level of effectiveness, followed by the
Community Building/Escape Building the Lambung Village, the Office of TDRMC–
Unsyiah, the Community Building/Escape Building in Alue of Deah Tengoh Village, and
the Community Building/Escape Building in Deah Glumpang Village. However, the five
tsunami evacuation buildings, especially in Meuraxa District, only able to accommodate
about 1/4 (± 4500) population of 21,000 inhabitants, excluding the population in other
districts. Therefore, it is necessary the number of tsunami evacuation buildings with the
concept of multi–functional building.
Keywords: tsunami evacuation building, mitigation of tsunami disaster, Banda Aceh.

Introduction
Nearly 60% of the city of Banda Aceh was hit by the tsunami on December 26th 2004. Because of
limited knowledge and awareness, the disaster has caused hundreds of thousands of victims. Now, after the
disaster of 2004, the population inhabiting the coastal areas is back to the lowlands. The city which is located
at the coastal areas is vulnerable of earthquake and tsunami. Therefore, we need the mitigation measures to
minimize the number of victims in the future. The needs for tsunami evacuation buildings as the evacuation
was inevitable as the tsunami disaster mitigation efforts in the future.
The 'Tsunami Evacuation Buildings' include vertical evacuation rescue directed to citizens with
disabilities as to save themselves when the tsunami happen (FEMA 646a, 2009). Types of Vertical
Evacuation, according to FEMA 646a, 2009, are: natural or artificial highland, parking buildings, public
facilities building, commercial buildings, schools, existing buildings. Tsunami rescue buildings (tsunami
evacuation building) is the perfect solution for tsunami mitigation.
There are five tsunami evacuation buildings built with a special post–disaster design, namely: The
Escape Building of Gampong Alue Deah Tengoh, The Escape Building of Gampong Deah Glumpang, The
Escape Building of Gampong Lambung, TDRMC–Unsyiah Office and Tsunami Museum. In relation to their
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existence, tsunami evacuation buildings is deemed to be investigated to measure the effectiveness of each of
these buildings.The questions of the research based on the existence of 'tsunami evacuation buildings' are
how effective the tsunami evacuation buildings within the tsunami hazard area in Banda Aceh as mitigation
plan are and how far the Tsunami Evacuation Buildings that exist today can be functioned at any time.
The 'Tsunami Evacuation Buildings' include vertical evacuation rescue directed to citizens with
disabilities as to save themselves when the tsunami happened (FEMA 646a, 2009). Types of Vertical
Evacuation, according to FEMA 646a, 2009, are: natural or artificial highland, parking buildings, public
facilities building, commercial buildings, schools, existing buildings. Tsunami rescue buildings (tsunami
evacuation building) is the perfect solution for tsunami mitigation.The aim of this study was conducted to
answer the research questions based on the issues that have been mentioned before, including;
• Uncover the effectiveness of Tsunami evacuation buildings as one of the mitigation efforts to the
tsunami disaster in Banda Aceh.
• Maximize the function of the Tsunami evacuation buildings which became an integral part in the midst
of society, both during the tsunami and the normal condition in Banda Aceh.
Methodology
The method in this study starts with a literature reviews with the initial preparations in the form of
preliminary observations and supporting data as secondary data. These data form the basis before doing
research into the field.
Field observations, interviews with authorities and experts, and also gather information from
population in tsunami vulnerable areas in the region 'Banda Aceh' is an important data which became the
primary data to be discussed and analyzed. Using the steps, the methods that is used will have the desired
phase. The assessment of tsunami evacuation buildings with focus on the effectiveness of its saving and
function to the surrounding environment and the presence of local residents.
This research is quantitative research which is to find the value of the effectiveness of existing rescue
buildings. The collection of the data is provided as informative as possible through observations, interviews
and questioners to population.
The location of this research is in the area of Banda Aceh. Based on data from the 2004 tsunami,
almost 2/3 of the mainland city of Banda Aceh was hit by the tsunami. The result is due to the topography of
the city of Banda Aceh which is the lowlands. Banda Aceh has 6 sub–districts in zones which are vulnerable
to tsunami threat. They are Meuraxa, Kuta Raja, Kuta Alam, Syiah Kuala, Jaya Baru, and Baiturrahman. Due
to time constraints and cost–owned study, the researchers chose to determine the location of the sample with
purposive sampling technique. The location is selected in the district that has a level of accuracy of the data
that can be represented as a whole. The location with a high degree of variation of the variables that affect the
study set is in Meuraxa. The selection is based on consideration of: being in a high–risk zone, the topography
is relatively the same as the other districts, high population density, variations in land use and the presence of
the rescue buildings. These considerations become important points to this study site selection. The accuracy
of site selection research in mitigation efforts in the region of Banda Aceh should be a model of reference for
other sub–districts.
The object of the study are five Tsunami evacuation building located in Meraxa sub–districts:
Gampong Alue Deah Tengoh Escape Building, Gampong Deah Glumpang Escape Building, Gampong
Lambung Escape Building, TDRMC Office – UNSYIAH and Aceh Tsunami Museum.
Research Materials
The materials for research are maps, demographic data, photos and images of buildings existing
savior, and questionnaire data as well as data from field observations.
Research Process and Data Collection
The data collection techniques used in this study are the observation, interviews and questionnaires.
The research was carried out in several stages as described in Figure 1. The field data collection was
conducted as a primary data. Data collection was done by observation, interviews both structured and
unstructured, and collection of data from the questionnaire prepared in this study. Observations were carried
out starting with finding an evacuation building representative in this study. The next step was to identify
facts in the buildings. Interviews were conducted by collecting information from the parties who are experts
in their field that were involved in the planning, building up and playing an active role for the existence of a
rescue building in the city of Banda Aceh.
The data from the observation, interview and questionnaire were conducted as field facts. The results
were obtained by measuring the discussion/simple assessment of the criteria of which consists of the power,
capacity, accessibility, visibility and eligibility of evacuation buildings.
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Figure 1. Diagram of the process of the research
Research Variables
Variables are grouped according to their needs. After statisticalized, the data were tabulated with other
variables in other districts. Variables that influence the function of the building are physical and structural
conditions, treatment and management, maintenanc
maintenancee and management, accessibility of achievement
(evacuation path), the distance of the building towards the direction of the tsunami, the distance to the
achievement of the building, accommodating capacity, the height of the building to the prediction of ts
tsunami,
residents familiar with the building evacuation routes and local rescuers and other evacuation building
supporting facilities.
Results and Discussion
Data were analyzed and discussed by measuring criteria for strength, capacity, accessibility, eligibility
and visibility of the Tsunami Evacuation Building. Analysis was performed by using the data finding in the
field and making a simple statistical count by utilizing software Ms. Excel.
Banda Aceh has 61.36 km2 area, which is directly adjacent to the waterway on the North side, Aceh
Besar in the South and East side, while on the west side is the Indian Ocean. Geographically located between
050 16 '15' '– 050 36' 16" North latitude and 950 16 '15" – 950 22' 35" East Longitude. The topography is
relatively
atively gentle with average height – 0.80 m above sea level. Banda Aceh has 9 districts with 90 village
(village). 9 sub–districts
districts are Meuraxa, Jaya Baru, Banda Raya, Baiturrahman, Lueng Bata, Kuta Alam, Kuta
Raja, Syiah Kuala and Ulee Kareng. The total po
population
pulation of the city of Banda Aceh is amounted to 238 784
inhabitants in mid–year
year 2012. The population of Meuraxa sex ratio amounted to 17 614 by 9530 souls male
and 8,084 female. Average population density is 1,101 inhabitants/village or 2,406 people per km2 (BPS,
2013).
In this study, the research area set out in Meuraxa, which consists of 16 village/rural sub
sub–district with
an area of 7.26 km2, or 11.83% of the total area of Banda Aceh. The villages in this district consists of
Surien, Asoe Nanggroe, Blang,
g, Lamjabat, Baro, Punge Jurong, Lampaseh Aceh, Punge Ujong, Cot
Lamkueueh, Gampong Pie, UleeLheue, Deah Glumpang, Lambung, Blang Oi, Alue Deah Tengoh and Deah
Baro.
Banda Aceh with its susceptibility to earthquake and tsunami is located adjacent to subduc
subduction zones,
which is about 200–250
250 kilometers with high seismic activity. Therefore, the area should have buildings with
vertical evacuation alternatives. The evacuation buildings are in great importance for the city of Banda Aceh,
especially in Meuraxa as the location of observation included in the category that desperately in needs of
evacuation building, principally due to several factors, including:
• Topographic which only has an average height of land about 80 cm from the surface of the sea.
• The population
ion density in tsunami hazard zone is very high. Either the local residents or visitors is at
high risk, especially in the area of Ulee Lheu which is a harbor transporting passenger from Banda
Aceh to Sabang.
Banda Aceh, especially in Meuraxa has 4 evacuat
evacuation
ion building which was built after the earthquake
and tsunami of 26th December 2004. The Evacuation Building as the object of the study also includes one
evacuation building at Tsunami Museum, which is in the Village of Suka Makmur Sub
Sub–district of
Baiturrahman
hman that still adjacent to Meuraxa. Buildings was built by JICA rescuers are located in alue Deah
Tengoh, Deah Glumpang and Lambung. The three building which was carried by the studies have included
another village around the building layout. There are th
three
ree villages which became the location of the building
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JICA evacuation building, but it also embodies the village around it such as Gampong Deah Baro, a fraction
of Gampong Pie and Blang Oi. The evacuation building at TDMRC includes Gampong Pie and Ulee Lh
Lheu.
Tsunami Museum became a place for the evacuation of residents of the surrounding area and the refugees
who have bottleneck tip at Sultan Iskandar Muda street.
Paths has been provided to achieve the evacuation building. During the small earthquake and ttsunami
at 12th April 2012, the evacuation of the region to the evacuation building was still panic. In the time of
evacuation, the bottlenecks paths are inevitable. The population growth after previous disasters made existing
escape road yet to find a solution
tion for such evacuation. Banda Aceh is relatively flat topography. Tsunami
horizontal evacuation to stay away from the beach shortly after the big quake occurred is difficult to apply as
a whole due to the density and limited evacuation path.
Simulations was held several times. One of them was held in order to lay the existence of vertical
evacuation of the tsunami evacuation building in Banda Aceh. Simulation is expected to be implemented on a
regular basis to ensure the readiness of the population to fac
facee the tsunami disaster in the future.

Figure 2. Satellite imagery distance
distancefive of tsunami evacuation buildings with directions coming tsunami in
Banda Aceh (Source: Google Earth with editing)
The findings were obtained from capacity of each evacuati
evacuation
on building located at five location
mentioned before. These results illustrate that of the nearly 21,000 residents Meuraxa district until 2014, only
1/4 (± 4500) population can be accommodated at the moment when the tsunami evacuation occurs in the
future.. The readiness of vertical evacuation in mitigation efforts in areas that are included in the dangerous
zone is still insufficient.
Analysis and Discussion Tsunami Evacuation Building
There are 4 units of Evacuation Building (EB) located in the area of ttsunami
sunami Meuraxa. There are 3
Evacuation Buildings named as Community Building (CB). Community building (CB) was a Japan people
aids which were typically constructed. Each Community Building (CB) are located in the Village Alue Deah
Tengoh, Gampong Deah Geulumpang
umpang and in Gampong Lambung. Another Evacuation Building was built by
Tsunami Disaster Research Management Center (TDMRC) Syiah Kuala University which is located in the
Gampong Pie. One of the Evacuation Building was built in the form of a tsunami museum located in the
Sub–district
district Baiturrahman which is immediately adjacent to Meuraxa. All evacuation buildings were built
after the earthquake and tsunami of 26 December 2004 in Banda Aceh. From the results of field observations,
interviews and opinion of thee population indicates that the function of the entire Tsunami Evacuation
Buildings have multi–functional
functional concept.
With multi–function
function concepts, the buildings were planned for the evacuation when Tsunami comes
again. For the pre–disaster
disaster state, each buildi
building
ng works as intended. Evacuation buildings has become an
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important requirement for the region with relatively flat topography and with such a high risk of tsunami
Banda Aceh.
The assessment were carried out on the tsunami evacuation building based on criteria of the power,
the capacity, the accessibility, the eligibility and the visibility. These measurements were carried out to find
the effectiveness of Evacuation Buildings against the tsunami disaster mitigation. Criteria for evacuation
building includes structural strength, shape and stability of the building. Capacity of evacuation building
became widespread assessment included the building itself and the capacity in the time of the disaster later.
Accessibility includes assessment of vertical circulation of evacuation building and its simple access by
reviewing the escape road. Eligibility (feasibility) into elements assessed further by reviewing the daily
functions of the building outside its special function as a tsunami vertical evacuation and also an assessment
of the feasibility of infrastructure in the building.
The results were obtained by giving a numerical weighting to determine the effectiveness of the
Evacuation building. Five Evacuation buildings effectiveness in Banda Aceh and their measurement shown
in Table 1. The results mentioned in table 1 has represented the presence of other buildings. Why do the
research only study five evacuation building? Because five Evacuation Building had been planned and
designed exclusively from the outset as a means of saving from the tsunami. Assessing the effectiveness of
the five buildings used qualitative data that has been converted into quantitative scoring. Scoring is divided
into 3 simple assessment. A value of 1 means less good, 2 means good value and a value of 3 means very
good. Through the assessment the effectiveness of Evacuation Building among the five buildings can be
found objectively.
The results of measurements of each criteria: strength, capacity, accessibility, visibility, eligibility of
Evacuation Building showed that the Aceh Tsunami Museum scored top marks with weight 14, followed by
Community Building/Escape Building Gampong hull weighs 13 value, TDRMC Office – Unsyiah positioned
on the third with a value of 11. Community building/Escape Building Gampong Alue Deah Tengoh scored
10 and the last Community building/Escape Building Gampong got the lowest score with a score of 8. Aceh
Tsunami Museum is Evacuation Building with the highest level of effectiveness among 4 other buildings.
Table 1. Results of assessment of the effectiveness of building evacuation (BP) in the tsunami disaster
mitigation in Banda Aceh
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Conclusion
The results showed that among the five Tsunami evacuation building in Banda Aceh, Aceh Tsunami
Museum has the highest level of effectiveness, followed by Community Building/Escape Building Gampong
Lambung, TDRMC Office – Unsyiah, Community Building/Escape Building Gampongalue Deah Tengoh,
Community Building/Escape Building Gampong Deah Glumpang. The measurement results of the criteria is
in strength, capacity, accessibility, visibility and eligibility tsunami evacuation building showed Aceh
Tsunami Museum has the highest level of effectiveness among 4 other buildings.
The presence of evacuation building in Banda Aceh is very important. Therefore, the effectiveness of
evacuation building should be able to answer the needs of rescue evacuation if a tsunami occurs again.
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