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Abstract

The 2004 Sumatra—Andaman earthquake is one of the largest earthquakes instrumentally recorded. It owes the death of over
250,000 people and affected many countries in southeast Asia and Africa. Shifts in the sea floor displaced more than 30 km’® of seawater,
generated tsunami traveled to the Antarctic, the east and west coast of Americas and the Artic Ocean Two year after, this earthquake has
been studied in great detail over broad time-scales, using modern seismic data, Global Positioning System (GPS) data, modern
bathymetric survey and ocean bottom seismic network. We summarize the finding obtained mainly from campaign GPS observation
and discuss the unique feature of this earthquake.

Keyword: GPS observation, coseismic displacement and slip discontinuities

1. Introduction

The 2004 earthquake ruptured the boundary between the Indo-Australian plate, and the southeastern portion of the Eurasian
plate. The occurrence of magnitude 9 (mega-thrust) earthquake at this particular location was very surprising to many seismologists.
In general, certain tectonic characteristics such as the age of subducting plate and trench-normal converging rate control the
occurrence of great earthquake (Uyeda and Kanamori, 1979). The great earthquakes like the 1960 Chilean and the 1964 Alaskan
earthquakes occurred at the age of subducting plate is 20 million years and 40 million years. Young subducting plate is more
buoyant and it is leading to strong coupling between the subducting plate and the continental plate. In case of the
Sumatra-Andaman earthquake, the age of the subducting plate in the southernmost portion of the rupture zone is about 55 million
years which is relatively young, but in the northemnmost portion, it is almost 90 million years, much older than that of the
subduction zones where great earthquakes have occurred (Kanamori, 2006).

Along the west coast of Sumatra the oblique convergence is partitioned into subduction at trench, which is nearly
perpendicular to the arc and arc-parallel motion of forarc along the Sumatran Fault (McCaffrey, 1987). The result of campaign-style
GPS measurements ( Prawirodirdjo et al., 2000) show the area of 1833 rupture moved in the direction relative to plate motion,
which indicate subduction interface is fully locked.

The trench-normal convergence rate is about 3 cmy/year in the south and slower to the north. Oblique, but predominantly thrust
motion occurs in the Andaman trench with a converge 15.3 mm/yr obtained from recent GPS observation between Bangalore and
Port Blair (Paul et al., 2001). The trench-normal convergence rate  Sumatra-Andaman earthquake is much slower compare with
Chile 11 cm/yr and Alaska 6 cm/yr.

A complex subduction system in Sumatra-Andaman area where interactions between different segments could cause
triggering of rupture over an extended area. It is possible that the rupture in the southernmost segment triggered the ruptures in the
north. In order to infer the rupture pattern along southernmost portion of Sumatra-Andaman earthquake, we have conducted
campaign GPS observation in and around Aceh province since February 2005.



Figure 1. Tectonic setting of Indonesian, plate velocities (black arrows) of Australian computed from model
(Sella, 2002). Age of the sea floor (Muler et al., 1997) increases southeastwards from about 50
Ma in the epicentral area to 120Ma east Java Islands.

2. GPS observation in Aceh

The GPS network in Sumatra was initiated in 1989 (Bock et al., 1990) under 5 year GPS project in Sumatra, GPS
Geodynamics Project in Sumatra (GPS-GPS). The total number of observed GPS points was 117 but unfortunately only about
10% of that located in Aceh province. During our GPS campaign we re-observed some of GPS-GPS points and also additional
point constructed by Indonesian Land Agency (BPN) on January 1997.

The Indonesian Land Agency (BPN) collected GPS data before the earthquake during second order control points from
December 1996 to January 1997. The observation used Leica SR261 single frequency receiver. The total number of observed GPS
point in Banda Aceh city and west coast are about 60 (figure 2) spreading for about 100km-300km from the mainshock. In the
middle of July 1997, members of the Agency for Assessment and Application of Technology, made high precision surveys at 3
GPS station in Banda Aceh city, and 1 in Weh island (north of Banca Aceh). They used dual-frequency Trimble 4000SSE receivers.
One GPS point in Banda Aceh city was also used BPN as reference point for their observation. We reprocess the BPN network by
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Figure 2. Coseismic Slip distribution, observed and predicted GPS displacements for the preferred coseismic model



Two Years GPS Observation in Aceh (Irwan et al.)

using Bemnese 4.2 software introducing SP3 precise orbit from IGS and ionosphere model from CODE Bern University. We used
Search Algorithm (Hugentobler, 2001) for ambiguity resolution. Base on our experience, using only 30 minutes of observation data
is enough the ambiguities and achieve an accuracy of about a centimeter. The disadvantage of Search strategy is the fact that either
all ambiguities or none are resolved. Fail in ambiguity estimation can clearly be seen from standard deviation of position, which is
usually larger than ten centimeters.

We have conducted Campaign GPS observation in and around Aceh area on 1-7 March 2005, 9-16 May 2005, 22 November
2005 — 2 December 2005, 22-29 November 2006. The observation time is varying from 4hrs to 24 hours. For each point,
dual-frequency carrier phase and pseudorange data was observed every 30 seconds time interval.

3. Coseismic displacement and slip distribution

The distribution of horizontal displacement gives a first order indication of heterogeneities in slip distribution. The point
closest to the epicenter, about 100 km away, only displaced about 1.9 m, while point in Banda Aceh displaced more than 2 m in
average. The maximum horizontal displacement was detected loknga, suggesting large slipped region, in the west coast of Aceh.

GPS measurements can be related to the earthquake source process through Volterra’sformula for displacement at the Earth’s
surface due to slip on a surface of displacement discontinuity in an elastic medium. We used dislocation theory in a semi-infinite
homogeneous perfect elastic body to calculate displacement at each GPS station from slip on the rupture plane. A Genetic
Algorithm was used to explore the parameter space and to find the best fitting source geometry (Irwan et al., 2003). The uniqueness
of GA compare with other optimization approach are: A GA works with a coding of the parameter set not the parameter them
selves, GA searches from a population of points, not a single points, GA uses random walks but unlike a pure Monte Carlo method,
it uses a probability rule to guide the search.

We detected 2 regions of large slip, (figure 2). The first region is about 100 km from the hypocenter, the slip is more than 20 m.
This amount is consistent with reported uplift of Northem Simeulue Island. A second region of large slip, approaching 25 m, is
located west of Aceh province. This large slip should be responsible for the large tsunami run-up heights of more than 30m
measured along the west coast of Aceh province. Slip decreased North of Aceh. Due to the distribution and geometry of our GPS

network we cannot resolve the slip around Nicobar.

1
o
(9

!

1

N

u
!

-3.5

Latitude
4 4.5 5 5.5 6

Figure 3. Latitudinal variations of surface displacement in meter. The error bars were estimated by
propagating the uncertainties on the each geodetic measurements within.



4. Displacement discontinuities

Figure 3 shows latitudinal variation of coseismic displacement with uncertainties derived by propagating the
rescaled uncertainties on GPS observation result. The latitudinal variation of geodetic displacement shows two distinct
regions, region 1 around 4°- 4.5° and region 2 around 4.5° — 5.5°. Average displacement at region 1 is 1.7m while at
region 2 is 2.6m. Sudden discontinuities was detected at 4.5°. Surface displacement discontinuities constrains width and
distribution of the rupture area. Such physical discontinuities or interruptions to the fault surface may halt or interrupt
rupture propagation, and the resulting stress increase at the fault ends may trigger rupture on the adjacent segment. In a
way, we speculate that Sumatra-Andaman earthquakes consists of multiple smaller earthquakes where several segments

have been triggered sequentially.

5. Conclusion

We have conducted two years collaborated research for investigating the coseismic displacement associated with the 2004
Sumatra earthquake from GPS observation. Site displacements obtained from near-field GPS observation gives very important
information for constraining the slip distribution for the December 26, 2004 Sumatra-Andaman earthquake. The existence of
pre-event GPS data, collected as control points for land administration, provided a relatively dense coverage close to the rupture
area. The maximum horizontal displacement observed was 3m at GPS point located 300km NE of the mainshock. Our result
shows that Sumatra-Andaman earthquakes consists of multiple smaller earthquakes where several segments have been

triggered sequentially.
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The Role of Ocean Modelling for Disaster Reduction

Syamsul Rizal
Center for Marine and Fisheries Studies, University of Syiah Kuala Banda Aceh, Indonesia

Introduction

We live nearly with the sea. It also belongs to our other environment just like the mountains and the forest. It gives a space for
living and for economic activity, just for recreation and for harvesting food. The negative effect that can be threaten by the sea
environment are clouded by worries and fears. Human as a subject who live in the upper Earth surface will always live in
competition with a sea that can be threatens their settlements and even their lives. Superimposed on the natural hazards, to which
humans have adapted in the course of thousands of years of learning, are the manifold effects of human activity. The greenhouse
effect, storm surge, marine pollution, sea level rise even over-fishing profoundly affect the natural system and endanger the
environment as we know it.

Scientists and policymakers are called upon to address these problems. For this, they need public understanding and support.
Nevertheless, in order to preserve the sea environment for future generations, it is necessary to apply the precautionary principle

and to act decisively in areas of concern.

‘What are the current problems in the sea?

Throughout time, our marine environment is subject to continuous changes. The character of the environment was partly
determined by natural forces and partly by the specific behavior of humans. These occur without or with human influence. In the
first case, the effects are designated as natural, in the second case as anthropogenic. The changes in the marine environment
generally mean changes in our living conditions, and these can also endanger our health to even our lives.

A number of problems in terms of environmental change that we need to seek the answer to solve are related to climate
change, contaminant discharges and conflicting uses of the sea. Global warming, sea level rise and an apparent increase in storms
are among the factors threatening the environment. There is also ample evidence that human activity is largely responsible for this
development. Part is due to natural change, and intrinsic characteristic of our Earth planet. This includes geological processes such
as tectonics or volcanism that have constantly changed the face of the earth and will continue to do so. Here, humans can well
regard themselves as part of nature and try to mitigate the consequences using technical means.

A challenge to science

A sea research — like all natural science — is based on observations and theory. The first include measurements in the air and
sea from research vessels or moored instruments or by means of remote sensing, e.g. with satellites, as well as in laboratory
experiments. These observations provide and irreplaceable data base for the description and analysis of the state of the sea.

The theoretical approach generally leads to simulation models. These are calculations schemes with which the properties and
the behaviour of the sea can be represented in a simplified manner. For example, instead of an on-site tide gauge measurement, a
model result can be depicted as a computer graphic. Model have the advantage the they are comparatively low-cost and that they
provide information very rapidly and with a high density. They can also be used to predict future situations. In order to formulate
appropriate models and to test their quality, observational data are needed. In modem marine science natural observations and

model calculations complement one another.
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Natural Catastrophe issues related to climate change;
1. Sea level is rising and rising
All over million people in the world live in the highly developed coastal regions around the sea. Rising sea level is a threat to

the present coastline.

2. Storm surges

Storm surges are the greatest natural threat to human existence on the sea coasts. Current trends in climate change are
increasing this catastrophe. Storm surges are transient, extreme sea level increases at the coasts caused by storms. In mid-high
latitudes, they frequently occur in conjunction with moving winter low pressure. During a storm surges, sea level increases by
several metres, in extreme cases overflowing and destroying dikes.

Storm surges are the sort of natural catastrophe humans that have had to adapt to in the course of civilization. They have
learned to build their houses on mounds and behind dikes. Climate change also changes the statistics of storm surges. Storms are
becoming more frequent. Model simulations show that this trend will continue because of human emissions of greenhouse gases.
With this, the probability of extreme floods is also increasing. Increased sea surface wave action during storm surges is an
additional threat for banks and dikes. There are indications that the mean wave height in the sea has increased.

Ocean Model; a research tools for the sea

Ocean model is a simplified representation of natural processes adhering to physical laws such as the conservation of mass
and energy. Sea level, tides, currents, waves and other physical factors are relatively well known for the sea. Based on
measurements and simulation models it is possible to predict water levels to an accuracy of ten centimeters, and forecasts for
surface waves and currents have become routine. Accurate storm surge predictions are more problematic, since the weather
forecasts are not yet precise enough. Much less is known about the chemical and biological processes in the sea. This knowledge is
necessary in order to assess the reaction of the sea ecosystem to changes.

Most models use mathematical methods to solve system of equation which can be derived through an analytical or numerical
approach methods, and they eventually run through a computer. The results obtained are in the form of numerical values. For
example, in additional to observe and investigate a complex model of current system, we also need an initial data such as
meteorological and climatological factors that will be supply for model input and physically involved as a sea interaction to drive
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the water movement in the sea. The following pictures below show the wind pattern over the sea and thermal-salt conservation in
the sea.

In the recent time, complex mathematical models which simulate the natural system are an important means for the
environmental changes. Decade-long data series are needed to monitor the state of the sea and to test the models against reality.

The role of ocean model
1. Related to climate changes

In other to predict climate change, the interactions between the ocean and the atmosphere must be known. This information
then goes into so-called coupled models, In which the sea and the air are considered together. Global climate change, such as the
average rise in the temperature worldwide, can already be depicted for the past and predicted for the future with these models.
Meanwhile, existing models are not, however, adequate for predicting regional changes., for example, in the specified sea.

The degree to which the climate has already changed can only be determined with the help of long-term measurements. For
long-term forecasts about the development of the climate in a specified sea region, existing models must be developed further.
They must include the biological and chemical processes that influence climate. Climate change also has economic and social
consequences, for example those resulting from influences on fisheries. These change also need to be further investigated through

an ocean model.

2. Related to coastal transformation

In this context, we need to know more about the interplay of forces at the coasts and the effects of coastal constructions and
climate change. As we might know together that the coastline and the offshore area are in a state of continuous change ranging
form the moving sediments of a single tide or storm even to morphological transformation over geological time scales. The
transformation around the coastal zone can be affected by currents and wave nearshore act and other physical processes such as
sedimentation of material at the estuary and sea bottom and some other biological processes. The physical and biological effects
lead a difficult to predict the development of the coast. These was a recent problem in many different countries, including Aceh.
The Tsunami disaster alter the coastal area along 4 kilometres from tidal zone (Fig. 2), and at the recent times the coastline, without
reconstruction, is continuously changing.

There are still advances to be made in research on design and stability of coastal defence constructions. These must, however,
conform to new concepts of flexible coastal defence, in which long-term hydrodynamic developments are taken into consideration.

The research challenges that can be conducted related to coastal defence are as follows;

—Sea level, wave heights, currents and changes in the coastline should be permanently monitored.
—Mathematical models are needed which the effects of climate change can be predicted.

Calculated shift in position of an island in the Wadden Sea affected by rising sea level. The original island (solid line) moves
toward the mainland (dashed line).

3. Related to detection and impact of contaminants

The effect of oil pollution could be also investigated at the present time, and relatively little long-term damage by oil spills
was found. Drifting oil can be simulated by models. The newer oil model account for the most important physical and chemical
processes during the first days after the spill. Less in known about the behaviour of the oil that sinks to the bottom and how it is
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degraded there, and the effects of all the contaminants together in the sea. In some cases it has been possible to show the certain
negative effects were caused by specific contaminants.

4. Related to reduce the disaster

In addition to measurements, model simulations are being used increasingly in corresponding to evaluate the effects of
disaster. Modelling would be the only method with which it is possible to forecast future situation. Through models, which are
validated with the results of routine measurements in the environment, can calculate the effects of possibly disaster that could be
occurred. With the help of different scenario results, recommendations can be given with regard to input reductions. The models
can help to trace sources of eutrophication and warm about future threats.

In order to predict the environment in future decades, the models must reflect the complex biological, chemical and physical
structures of the marine system. This requires advances in model theory as well as comprehensive data sets, for example on
currents, solar radiation and discharges of suspended material by the rivers.

Marine erosion impact around the coastal zone hit by the Tsunami around the province of Aceh. In spite of all efforts by
Tsunami, the land currently has lost much of its substance through regular wind and wave action over the sea and land. This
process is still on going (Picture taken from the quickbird satellite image, imagenery and mapping by Earthline, 2005).
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Determination of Shallow Shear-Wave Seismic Velocity and Subsurface
Structure Conditions in the Krueng Aceh River Delta Using the Reflection
Seismic Method Focused to Future Earthquake Disaster Mitigation and
Building Rehabilitation
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! Dinas Pertambangan dan Energi, Banda Aceh, idawatid@yahoo.com,
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Abstract

During the period Nov.-Dec. 2005, high resolution shallow reflection seismic investigations were applied at 14 site locations in
Banda Aceh and Aceh Besar with the primary aim of a first insight into the shallow subsurface structure and the stiffhess of the mostly
young fluvial soils of the Krueng Aceh river delta. Since lithologic descriptions of soils alone are only poor indications of the dynamic
soil behaviour during earthquake induced ground shakings due to the wide ranges of physical variations within a geologic unit (eg. sand
and clay mixtures), local site seismic wave amplification analysis has been founded worldwide as state-of-the-art by a combination of
physical and geotechnical parameters.

The studies were conducted as part of the Indonesian-German cooperation project “Management of Georisk” (MANEONAD,
funded by the Federal Ministry of Economic Cooperation and Development and the Republic of Indonesia) carried out by BGR mutu-
ally supported by engineering geologic and hydrogeologic studies. A further, more social then scientific aspect of MANGEONAD is
aimed to support understanding, conveying and acceptance of the geologic complexity and the site specific physical properties of the
geologic units within the investigation area by local people. The aim of this activities are the on site support of sustainable develop-
ments and managements of save building constructions, lifelines, infrastructure and also natural resources in future. In order to do this,
an intensive cooperation of local scientists and young students of the local Syiah Kuala university at Banda Aceh as well as planers and
other engaged people took place. In the project’s progression introducing a basics orientated education line became an important aspect.

Focussing on the engineering seismic activities, shallow soil classification activities are playing the main role during the investiga-
tions. Solid body shear wave velocities are accepted as the main important parameter to classify earthquake shaking amplifications due
to local site effects within the international earthquake building code IBC 2003 and other national site effect classification codes. Inves-
tigations of the shallow shear wave velocities down to 30 m in depth therefore became an important part in earthquake hazard site effect
studies worldwide since nearly the last 15 years. Due to the investigation requirements in high population of the Banda Aceh region
combined with a lack of infrastructure, a small and lightweight engineering seismic equipment setup of high mobility and high subsur-
face resolution capabilities was chosen. Parts of this equipment setup are not yet available on the market being still interim results of
forthcoming research and development activities of the BGR partner Institute of Applied Geoscientific Research (GGA), Hanover.

The results of the first campaign show complex diversities within the soil body ranging from nearly normal sedimentation se-
quences to partial fluviatile erosion up to obviously tectonic stress influenced areas. The seismic derived dynamic stiffness parameters
are correlating widely to BGR engineering geology modelling results data based on statistically evaluated boring samples and penetro-
meter testings. This first combination of these independent interim results shows the necessity of further site specific investigations in
fine tunings for a more precise classification of the Banda Aceh population area in terms of sustainable developments. This will be
content of following campaigns and successive extensions of the engineering geological database which is successively taken over by
local staff members attached mainly to government service institutions. The scientific aspects eg. in terms of understanding the geody-
namic and sedimentary geologic development of the Krueng Aceh basin in geologic ages are potential inputs of local site orientated

academic investigations.
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Introduction

A method of non invasive shallow shear wave reflection seismic investigations principally based on the common
Vibroseis method of the hydrocarbone exploration industry has been developed at GGA-Institute, Hanover, during the
last years also in order to determine reliable shallow shear-wave velocities for earthquake microzonation studies mainly
in dense populated urban regions in Europe. The main reason to do this was initialized by the clear definitions of the
International Building Code (IBC 2003), European Building Code (EC 8) and other national building codes (eg.
Swisscode, German Code DIN EN 4149 and others) to classify local site effect earthquake shaking amplifications. These
code definitions were initialized since 1990 and earlier based on the upcoming scientific cognition that geologic
descriptions of a subsurface alone are insufficient to predict local site effect induced shaking amplifications during an
earthquake hazard. Therefore, the mean shear wave velocity down to 30 m in depth (VSav30) has been introduced within
the Building Codes alternatively to the common geotechnical based Standard Penetrometer Test (SPT) to get a more
physical description of the dynamic subsurface soil behaviour. During the last 15 years investigations of the shallow
shear wave velocities down to 30 m in depth therefore became an important part in earthquake hazard site effect studies
worl@indéar development activities using active seismic sources exist also eg. at Japan (Inazaki, 1999) and the US
(Purgin et al. 2002). There are also other physically based methods available for this purposes which can be grouped
principally into passive and active seismic source investigation methods. Passive source method commonly use the am-
bient subsurface vibrations environment noise generated by heavy machinery, trucks and other traffic generating seismic
surface waves. Widely used is the so called Nakamura Method (Nakamura 1989), where the relationship of the horizon-
tal to vertical particle movements is used to detect horizontally polarized resonance frequencies of the subsurface by a
single 3-component seismic sensor equipment. These resonance frequencies enable depth of bedrock estimation by a
lambda/4 relation if the mean shear wave velocity down to the bedrock is known or well estimated. The Nakamura
method itself is not able to determine the shallow shear wave velocity, but is a cost effective and easy-to-apply method to
get a first raw insight of the subsurface behaviour of an investigation location. Currently, there are more sophisticated
modifications of this method in development like the Seismological Array Method of the Swiss Seismological Service
(SED) allowing determination of shear wave velocity also. This multi 3-component seismic sensor method is also pri-
mary based on the 1D inversion of the Rayleigh surface wave dispersion behaviour and results in a 1D velocity-depth
approximation of the investigated subsurface site. Beyond this, there are further variations of passive source methods
available or currently under development, respectively.

Other widely used active source methods are the so called Spectral Analysis of Surface Waves (SASW) and its for
2D applications modified form of Multichannel Analysis of Surface Waves (MASW), where an active seismic source eg.
an accelerated weight drop generates strong Rayleigh surface waves for an subsequent Rayleigh wave inversion proce-
dure resulting in a 1D or 2D shear wave velocity-depth function. The main disadvantages of all Rayleigh wave based
methods are the lack to detect the vertical and lateral layer structure in detail and the lateral variation of the shear wave
velocity. The advantages are the relatively high productivity and the applicability by standard P-wave seismic equipment.
More specialized shear wave seismic investigation methods like shear wave Vertical Seismic Profiling (VSP), shear
wave refraction and reflection profiling methods are not widely used also mostly due to the lack of specialized shear
wave seismic equipment. Successful shear wave VSP operation depends on a existing borehole of open hole type or
enlarged by a specialized plastic tube casing. While VSP shear wave profiling is usually of the most reliable form of
shear wave velocity-depth investigation due to the one way ray path, it is often also the most expensive method due to the

boring costs. Applications based on seismic refraction analysis often lead to insufficient results due to the fact of not con-
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tinuously increasing velocity-depth function for S-waves, which is a required condition for the successful application of
the seismic refraction method generally. While the well known and widely used P-wave refraction method is often more
applicable supported by the P-wave velocity uprising ground water level, S-wave velocities are commonly not affected
by pore fluids. Therefore the required condition of a continuously increasing velocity-depth function is more often vio-
lated for S-Waves then for P-waves, resulting in high velocity channel wave catching in practise often misinterpreted as
half space velocity of the bedrock. In contrast to that, the shear wave reflection method is able to detect velocity inver-

sions also.

Description of the method

Shallow shear wave reflection investigation is not a common tool in engineering geophysical applications because it
needs a very specialized equipment setup partly not available on the market. While shear wave geophones are widely
available also due to specialized applications of the hydrocarbone exploration industry, the shear wave seismic sources
for engineering purposes are not common generally and are often only available as prototype version. S-wave impulsive
sources are often affected by problems of shear wave signal repeatability, trigger accuracy and efficient source to ground
coupling. Therefore S-wave vibratory sources are state-of-the-art in the hydrocarbone industry, where the main advan-
tages of the shear wave reflection method are higher resolution compared to P-waves due to lower velocities resulting in
smaller wavelengths, higher fold and crack sensitivity and the facilities of direct fluid and gas detection combined with
additional P-wave investigations.

Within the MANGEONAD project, high resolution shallow shear wave reflection investigations were applied in

closed combination to engineering geology investigations and hydrogeologic studies, where shallow soil classifications
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Fig. 1: Work area of the Information System Engineering Geology (ISEG) developed by BGR and database de-
rived geotechnical units. Dots show borehole locations, thin lines represent 2D geological cross sections.
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and the subsurface layer structuring play important parts to under-
stand the complex subsurface behaviour in the Krueng Aceh river
region with respect to save building construction, sustainable life-
lines and infrastructure. The investigations were not restricted to the
terms of the Building Codes alone, should used moreover for an
interdisciplinary complementing and statistically improvement of
the methods. Therefore the seismic results were also integrated in a o Fi;:gggtup
sophisticated database oriented Information System Engineering
Geology (ISEG) developed by BGR including all available bore-

hole information, geotechnical Cone Penetrometer Testing (CPT)

results and sample laboratory results. ISEG allows a detailed 3D

analysis of the geotechnical subsurface units in the investigation  Fig. 2: High-resolution shallow shear-wave
area (Fig. 1). seismic equipment at hospital loca-

. . L. . tion in Banda Aceh.
The engineering seismic equipment used con-

sists of a lightweight, high transportable and flight
transportation adapted unit consisting of a modular
expandable 48 channel Geometrics GEODE re-
cording system, sets of single S- and P-wave geo-
phones and a small electrodynamic driven shaker
source system for shear wave vibration generation in
terms of the Vibroseis method (Fig. 2). The whole
shaker system including the required battery power
has been attached to a wheel barrow unit for easy
transport ation of the source unit in the field. The
equipment was completed by P- and S-wave ham-
mer blowing units in spare and a DGPS positioning
system. The performance of the S-wave system en-
ables reflection seismic investigation of the shallow
subsurface down to 50-150 m in depth generating
shaking frequencies ranging from 10 Hz to 330 Hz
given high resolution images of the subsurface stiff-

ness and layer structure.

Results and conclusions

The primary aim of the shallow seismic inves- '

T
TEO00N TES0D TH0000

Te3000 10000
.. . . . . 0 12502500  S000 7500 10000 g
tigations was a local site specific classification of the S— _EEE G'G_th

subsurface stiffness in terms of the Building Codes  Fig. 3: Satellite based map of seismic investigation locations in
the Krueng Aceh river delta. GSF indicates position of
the Great Sumatra Fault. A-C shows exemplary shal-
low reflection seismic locations of Fig. 4-6.

for the reconstruction process and further settlement
activities in the basin area. Beyond this, the seismic

structure results can help to understand the principal
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Determination of Shallow Shear-Wave Seismic Velocity and Subsurface Structure Conditions (Arsyad et al.)

basin history also due to the investigation depths of 100 m and more. Depth converted time stacked and time migrated

sections of the shallow reflection seismic investigations show very differing layer structures in the basin area. Whereas

profiles in the basin centre and in the eastern basin part show almost flat layer sequences (Fig. 4), profiles near to the

south west basin boarder indicate heavy folded (Fig. 5) or steep dipping layers (Fig. 6). Assuming a continuously fluvi-

atile basin sedimentation process mostly dominated by the Krueng Aceh river sediment input probably combined with

some marine transgressions in the delta plane, the one sided folding and dipping of the basin sediment layers may indi-

cate a tectonic influence at the south west boarder of the basin. Exactly there, the well known Great Sumatra Fault (GSF)

plane tracks along the basin boarder from the south east to the north west, described as a strong strike slip fault move-

ment in literature, one of the biggest worldwide. In the Aceh region, the GSF seems to be quite since the last some hun-

dred years ago, in contrast to the very similar St. Andreas Fault in the US. Whereas a strike slip fault movement of the
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GSF alone would lead to a tendency of layer sequence
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— s i 55 T seismic profiling show the influence of a sediment layer
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i layers at the Lampasi Enking profile location in Fig. 6
Eﬁ may indicate sequential compressive stress initialized

movements to the basin layers from the south west di-

rection also. If so, the basin layer faulting at the south
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Fig. 4: Exemplary seismic depth section from basin cen-
tre (Ain Fig 3) showing flat layer sequences.
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Fig. 5: Folted layer sequence from the south west basin

boarder (B in Fig. 3).

Fig. 6: Steep dipping layer sequence at the south west
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west boarder can be seen as a kind of tectonic archive of the GSF movements. A future dip-over-age analysis of the lay-
ers near to the GSF plane would probably lead to a better understanding of the GSF movements in foregoing geological
ages. Especially with respect to the heavy changes of the subsurface stress field due to the 2004 Sumatra-Andaman
earthquake, this can probably help to recognize future georisk for the whole region.
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Giant tsunami and Geo-environment in the Plain of Banda Aceh, Indonesia

Masatomo Umitsu

Department of Geography, Graduate School of Environmental Studies, Nagoya University, Japan

1. Introduction
The catastrophic tsunami accompanying the giant earthquake off Sumatra on December 26, 2004, inundated and
caused severe disaster in the coastal lowlands of northern Sumatra, Indonesia. In this paper, I will mention how coastal

plain landforms affected tsunami flow on the coastal plains of Banda Aceh in Sumatra. (Fig.1).

Apdaman-
' Sea

Nam Khem

Banda Aceh &

'%alaysia

Epicenter of Earthquake: o b
Singapor | -

December 26, 2004 %
Lo

Indian Ocean . e ..
)

QIO' 'I(?O' 1 ]IO"

Fig. 1. Map showing the Location of the
Banda Aceh

2. Regional setting
The Band Aceh coastal plain is locatd along the lower
reaches of the Aceh River. It is situated in a graben formed by
movement of the Sumatra Fault (Fig. 2). The coastal plain is
characterized by deltaic and tidal lowland in the central and
western parts, and by distinct rows of beach ridges in the east-
ern part. Elevation of the plain is 1-3 meters high above sea
level in the central and western parts, except the higher parts of Fig.3 Destroyed builngs abou 200 m inland
natural levees along the present and abandoned channels. The from the coast
eastern coastal area is also low-lying, but there is a small sand
dune along the coast and rows of beach ridges, 1-2 m above the swales, exist in the inner area. Shrimp and fish ponds are
formed in tidal lowlands of the central and western parts of the plain. Deltaic lowland and beach ridges are occupied by
houses, and the Banda Aceh urban area is located on the deltaic plain in the central part of the coastal plain (Fig.3). Cal-

culated high and low tide levels of the Oleelheue near Banda Aceh on Dec. 26, 2004 are 172 cm and 42 cm, respectively,
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and the tidal range of the region is less than 1.5 m (based on the data by Tsuji et al, 2005).

Generally speaking, destruction of buildings in the Banda Aceh plain is related to the distance from the coast.

Distinct regional difference of the destruction of buildings was also seen among the eastern and the central and western

parts of the Banda Aceh coastal plain (Figs. 4-6).

Fig.4 Destroyed buildings in the central part of the Fig.6 Destroyed building in the eastern part of the

plain about 1.5 km inland from the coast

3. Methods

Landforms were classified through interpretation of

satellite images of the plains, and field surveys in the regions.

The 1:50,000 scale topo-sheets of Band Aceh, the SPOT 2
image of the Banda Aceh plain taken just after the tsunami
on December 26, and the IKONOS satellite images taken on
December 29 were used for the interpretation. SRTM-dem
data were also used for the interpretation and classification
of landforms.

During the field surveys, heights and directions were
measured of flow indicators related to tsunami flow on the
plains. The orientation of fallen columns of destroyed build-
ings and the scratches on the floors of buildings are also
good markers of run-up flow directions in the Banda Acch

coastal plain (Fig. 7, 8).

F@] 7. Scratches on "ﬂo near the coast
of the Banda Aceh coastal plain
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Fig.5 Destroyed buildings in the western part of the
plain about 2 km inland from the coast

Fig. ’-8. Fallen columns indicating run-up
tsunami direction



Giant tsunami and Geo-environment in the Plain of Banda Aceh, Indonesia (Umitsu)

Fig. 9. Inundation heights were measured
from the water mark of the tsunami

4. Tsunami flow and landform change in the
Banda Aceh Plain

Flow indicators on the Banda Aceh coastal
plain generally show inundation from the
northwest. However, some areas show different
directions of the flow (Fig. 11). On the north-
eastern coast, flows spread out in a radial pat-
tern from a gap in the sand dune along the coast.
In the southwestern part of the plain, north-
eastward tsunami flow from the west coast
penetrated the plain and the flow met in a gap
of hills with the southward run-up tsunami flow
of the Banda Aceh coastal plain. We also
mapped indicators in the western part of the
coastal plain that show southward flows de-
flected due to the existence of hills.

Tsunami flow extended inland in the cen-
tral and western parts of the plain for about 4
km, and for about 3 km in the eastern part. Re-

Fig. 12. SPOT-2 image of the Banda Aceh
coastal plain about 3.5 hours after the
tsunami inundation. The image was
taken at 11:23:40 (local time) on De-
cember 26, 2004. (Includes material from
CNES2005, Distribution Spot Image
S.A,, France, all rights reserved).

Fig. 11. Directions and heights of the tsunami flow in
the Banda Aceh coastal plain
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markable invasion of the run-up tsunami flow along the
Aceh, the Aceh drainage and the Jreu rivers was recorded on
the SPOT 2 image (Fig. 12). The distances of the invasion of
the flow from the coast into the rivers were 8 km, 8.5 km,
and 6 km, respectively.

Inundation heights at similar distances from the coast

cm

were variable, with greater heights in the central and western 500

part of the plain. The tsunami reached a height about 9 m on 0

the ground near the port of the Banda Aceh and about 6-8 m 0

in the western part of the plain about 2 km inland. In the
eastern part of the plain about 2 km from the coast, however,
tsunami heights were mostly lower than 3 m (Fig. 11, 13).
Severe coastal erosion occurred in the parts of the tidal
plain used for shrimp or fish ponds. The small narrow banks
separating the ponds were easily eroded by the tsunami re-
turning these areas to former tidal flat conditions (Fig. 14).
The conversion of these areas to tidal flats was due to ero-

sion by the tsunami rather than tectonic subsidence. Inter-

A
200 800 800 400
2 4 km
B

views with local people confirmed that tidal areas are now  Fig. 13 Schematic cross section of the tsunami flow in

exposed at low tide to the same extent as they were before
the tsunami, and tide levels marked on several bridge are
almost similar to levels before the tsunami. It was difficult to
reconstruct the flows of the tsunami backwash flow in the Banda
Ache plain because there are few indicators of backwash flow on

the ground.

5. Effect of landforms on tsunami flow in the plains

Regional differences in tsunami flow patterns and tsunami
height can be seen on the Banda Aceh coastal plain. The differ-
ences are related to the characteristics of the landforms of the
plains. In the case of the Banda Aceh Plain, erosion of channels
was not violent and the linear erosion is not observed on the plain.
In some areas of the plain, however, coastal landforms were
greatly modified. Shrimp and fish ponds on the tidal plain were
extremely damaged and some of them disappeared after the tsu-
nami. This indicates that the backwash flow was not concentrated
linearly in the Banda Aceh plain, and sheet erosion of backwash
flow dominated in the plain. This condition is shown on the
SPOT image taken four hours after the tsunami intrusion (Fig.
12).
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Fig. 14 Tidal flat of the central part of
the coastal lowland

Fig. 15. Coastal sand dune in the eastern
part of the plain
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The primary reason for the dominance of sheet erosion is that the ground level is related to the geo-environment of
the Banda Aceh coastal plain. There is a broad tidal plain in the central and western coastal area of the Banda Aceh plain,
and the ground surface is low and flat. This environment did not produce the concentration of backwash and linear-flow
erosion was not remarkable.

The tsunami heights in the central and western parts of the Banda Aceh coastal plain at similar distances from the
coast were higher than in the eastern parts. It is suggested that the existence of low-lying tidal and deltaic plains in the
western and central parts of the plain facilitated intrusion of tsunami flow inland. The tsunami inundation height also did
not decrease in the regions of the plain. In the eastern coastal region, relatively higher landforms such as dunes and beach

ridges prevented the tsunami flow from penetrating inland.

6. Conclusions

Tsunami flow and inundation in the Banda Aceh plain, Indonesia are related to its landforms. The landforms of the
Banda Aceh coastal plain are characterized as deltaic lowlands with tidal plain in the west and central parts and the strand
plain and beach ridges in the eastern part of the plain. Coastal erosion of the plains was caused by direct attack of tsunami
wave in both the Banda Aceh plain, and the broad tidal flat of the Banda Aceh coastal plain was severely damaged by the
tsunami flow. Sheet erosion dominated in the Band Aceh tidal plain. Micro-landforms such as beach ridges and natural
levees prevented the flow of the tsunami from penetrating further inland in the area near the margin of tsunami inunda-

tion.
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R3 WERR, HEROBFEECRLRI =R

Economic Economic Economic Economic
Personal aid from aid from aid from aid from
savings family/ the the local NGOs/
relative government community volunteer
Highly damaged area 5 (8.9) 4 (7.1) 1 (1.8) 6(10.7) 40(71.4)
Less damaged area 8(14.0) 17(29.8) 7(12.3) 5( 8.8) 20(35.1)
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International Aid and Livelihood Reconstruction
after the Sumatra Earthquake

Shigeyoshi Tanaka

Department of Sociology, Graduate School of Environmental Studies, Nagoya University

1. Introduction
2. Livelihood Reconstruction as seen through the Survey
3. The Process of Livelihood Reconstruction and the Role of Community

4. Reconstruction Strategy and Disaster Aid from Overseas

1. Introduction
This report clarifies the livelihood reconstruction process in the wake of the Sumatra Earthquake, focusing on the
role of various agents, the role of community and the way in which future overseas aid for disaster relief can be carried

out.

2. Livelihood Reconstruction as seen through the Survey

A survey of the BANDA ACEH area (127 survey respondents), an area which sustained tsunami destruction in the
Sumatra Earthquake, was undertaken in order to assess the process of livelihood reconstruction and the influence of so-
cial relations, groups and associations in that livelihood reconstruction as viewed from the viewpoint of residents.

The survey inquired regarding the degree of helpfulness for relatives, friends, the community, domestic NGOs, in-
ternational NGOs, the local government and the central government. Responses indicating “very helpful’ and ‘moder-
ately helpful’ can be regarded as positive evaluation (see Table 1). As shown, the highest agent afforded a ‘very helpful’
response was international NGOs (19.7%), followed by relatives (7.1%). For ‘very helpful’ and ‘moderately helpful’
combined, international NGOs and domestic NGOs were afforded a positive assessment. Within this response, however,
the central government and local government functions were afforded low responses. Also notable was the relatively low

response afforded what is usually viewed as a strong community.

Table 1 Degree of Helpfulness (%)
. . . Domestic International Local Central
Relatives Friends Community NGO NGO gov't gov't
Very helpful 7.1 39 39 4.7 19.7 4.7 1.6
Moderately helpful 25.2 15.0 94 20.5 323 94 2.4
Total 323 18.9 13.3 252 52.0 14.1 4.0

For the agencies such as relations and organizations, responses regarding the degree of helpfulness as ‘more helpful’
indicate that international NGOs and relatives were afforded the same level of usefulness (see Table 2). In other words,
international NGOs and relatives can be seen as having the most influence on livelihood reconstruction up to this time.

The third response, affording local government a helpful role, was also notable.
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Table 2 Most Helpful Agents (%)

. . . Domestic International Local Central
Relatives Friends Community NGO NGO gov't gov't
36.2 3.1 5.5 2.4 40.2 94 3.1

Survey questions regarding the content and nature of assistance inquired about the economic element, the livelihood
consultation element, and the mental support element. Survey questions asked about financial support, inquiring if per-
sonal savings were sufficient, and if finances through family relatives, friends, government, community, NGO were suf-
ficient. Regarding economic resources for reconstruction, just ten percent indicated that personal savings were sufficient,

with ninety percent indicating that economic assistance was necessary (see Table 3).

Table 3 Financial Assistance (%)

Self Family/relatives Friends Government Community NGO
sufficient 10.2 18.1 24 6.3 3.1 189
insufficient 26.0 15.0 5.5 11.0 7.9 18.1
fully not sufficient 4.3. 40.2 74.8 52.0 543 18.1

Regarding the self response, the response is for individual savings

The next consideration is whether this economic aid was forthcoming. Responses for ‘sufficient’ were concentrated
on family relatives and NGOs at about the same level (18%). From these findings, it is clear that nine in ten lacked suffi-
cient personal savings for livelihood reconstruction and saw family relatives and NGOs as important finance agents.

In order to evaluate the importance of social support, the survey asked regarding the helpfulness of individual
sources, family relatives, friends, government, community and NGOs in the area of finance. The results show a notable
difference between NGOs and family relatives, with nearly half of respondents indicating the helpfulness of NGOs and
approximately twenty percent indicating family relatives. Furthermore, one in ten indicated personal savings as a means
of livelihood reconstruction, indicating that for the remaining seventy percent, such informal approaches were not possi-

ble and formal association support was therefore necessary. Clearly the most important agent in this regard is NGOs.

Table 4 Sources of Financial Assistance : Most Helpful Agent (%)

Self Family/relatives Friends Government | Community NGOs

11.0 19.7 0.8 94 94 49.6

Turning from the economic aspect of livelihood reconstruction to the aspect of mental health and consultation, vari-
ous difficulties arose for the ACEH people after the disaster. As shown in Table 5, in response to a question about the
availability of ‘a person to listen about your difficulties,” the important agents were identified as based on informal
mechanisms such as relatives and friends. On the other hand, community leaders were indicated to a degree less than
expected. Similarly, responses regarding religious leaders was low. AECH is, in accordance with Indonesian law, a Mus-

lim area, and compared to advanced nation-states, the regional community has strong associations. However, the com-
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munity and religious influence on human relations was afforded an unexpectedly low response, with ‘lack of a counselor’
cited by just ten percent of respondents, a notably low response. However, it should be noted that with the tsunami dam-
age universal throughout the area and the death-rate in some areas over fifty percent, it is possible to conjecture that the

lack of available counseling may be due to the earthquake itself rather than to anything else.

Table 5 Counselors (%)

Relatives Friends Community leaders Volunteer orgs/NGO Religious leaders No available
counselors
59.1 26.0 1.6 24 1.6 94

The survey inquired regarding ‘mental health support,” finding a similar trend as in the livelihood counselor re-
sponses. Informal relations such as relatives accounted for nearly sixty percent of mental health support-related responses,

with friends accounting for thirty (see Table 6).

Table 6 Mental Health Support (%)

Relatives Friends Community Volunteer Staffin gov- Religious No available mental
leaders orgs/NGO ernment leaders health support
59.8 29.1 0.8 1.6 0.8 0.8 7.1

With the above findings in mind, consideration of formal systems of aid take on importance. Family relatives were
shown to have an important role in the livelihood reconstruction of this disaster. In terms of finance, and in terms of the
role of counselors in life problems and mental health, in every realm, an important role was indicated for family relatives,
with helpfulness indicated positively.

Turning next to the role of friends in livelihood reconstruction overall, the helpfulness of friends in the finance realm
was not identified. However, in counseling and mental health realms, an important role for friends was indicated as fol-
lowing relatives. As for community, indications of a role in the process of livelihood reconstruction was minimal. As
pointed out above, in Indonesian society, the role of community is thought to be strong, meaning that this result is
surprising. However, in the case of this tsunami disaster, it can be assumed that the entire community suffered loss and
damage, thereby limiting the response capability of the community. As for finance resources, no such resources remained
in the social realm of community. Second, community influence in the realm of the consultation function and the mental
health support function were afforded low responses. Given the nature and scale of the disaster this level should be seen
as too low. The community can be conjectured as not fulfilling its role, seen as having secondary meaning for people
after family and friends regardless of a disaster or not.

Religious leadership, despite the powerful level of belief in the AECH area as evidenced in daily prayers and so on,
can be seen as relatively unfulfilled, evident primarily in maintaining the formal practices of religion while not taking
leadership in disaster response. There are many mosques in the AECH area social community. These mosques had been
constructed and supported with contributions from local residents. In this way, the mosque can be seen as a small-scale

community which in fact equals in reality the community itself. Further, Islam, unlike Christianity and Buddhism, does
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not rely on trained specialists as leaders, with the members of the community choosing religious leadership from among
community residents.

A disaster is clearly an event with implications in mental health. This can be seen in individual responses such as
‘why did this happen to me?’ ‘why did my family and relatives have to die?” and ‘why didn’t anyone come to help my
family?’ that accompany disasters. Adding to this are questions and thoughts of redemption and atonement such as ‘why
am I left living? ‘if T would have done this, I could have helped them’ and ‘why didn’t I die instead of my family mem-
bers?’ Naturally, profound sadness and spiritual suffering are common for long period after a disaster and mental health
counselors are needed.

With this in mind, the response of religious leaders through their prayers and counsel to such needs is an important
element. As interpreted by religious leaders, earthquakes and tsunamis are regarded as punishment from Allah (God),
with deaths in such disasters resulting in the dead joining God in heaven. Those who survive are seen as having received
God’s blessing. This interpretation ends by asserting that those who are left behind must not lose faith and question such
matters, even in the face of such devastating loss.

Evaluation of the central and local government response in terms of mental health counseling was low. Notable,
however, was the fact that even though the government did not provide mental health support, people who were experi-
encing difficulty did not expect the government to offer such aid. Further, financial assistance was also not part of a gov-
ernment response. In light of this, the helpfulness of government in livelihood reconstruction in this case can not be
evaluated.

On the other hand, the evaluation of NGOs was positive. NGOs played an important role in financial aid and the
helpfulness of NGOs was highly evaluated, leaving a clear conclusion that international NGOs play an important role in
livelihood reconstruction. Related to such an assessment is the scale of the international aid effort in response to the Su-
matra Earthquake, which will set the historical benchmark for future comparisons. In addition to this international aid is
the significance of the non-governmental aid. The private (non-governmental) aid value originating in American was
larger that that of the American government, with such examples not limited to the case for America.

Further, the significance of non-governmental efforts is important not only in the area of financial support, but also
in the presence of international groups in the disaster area itself. Such activities were not limited to the AECH area, as the
Indonesian government indicated that 380 non-governmental groups were working throughout the disaster area, with
estimates of 535 groups registered as of April 20" according to OCHA, an official office organized by the BANDA
ACEH city government and private aid groups.

3. The Process of Livelihood Reconstruction and the Role of Community

From the survey results, it is clear that the community was not regarded as helpful in either financial or mental
health aspects of livelihood reconstruction. This is true for both formal and informal community-based groups. The
community can be viewed as similar to individuals in being a victim of the disaster. Neither economic resources nor so-
cial resources remained in the community after the disaster. For this reason, the community can not be seen as a source of
financial aid. Further, as outlined above, informal groups can not be viewed as sources of counseling or mental health
assistance, as they lack the intimacy of family and friends, indicative of a secondary level influence for information
groups. With this in mind, what is the role of the community in such a case?

As present, there are multiple actors involved in the disaster reconstruction carried out in ACEH (see Figure 1). In

this scenario, the community can be seen as an intermediary between victims and government functions, as well as be-
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Figure 1 Interorganizational Relationship on Disaster Revival Circulation in BANDA ACEH

tween victims and the domestic and international NGOs. This intermediary function between victims and the govern-
ment functions and NGOs should not be viewed solely in structural terms, but also in functional terms. It is apparent that
not all economic and social resources within the community have been lost. Further, in a disaster such as this, the logis-
tics and timely distribution of effort and material by international groups presented a major problem.

In order for aid materials and money to be distributed effectively, the actual conditions of an area must be assessed
and specific needs identified. In the case of Japan, such conditions and needs are assessed by the local governing bodies.
However, in the Indonesian earthquake case, such governmental organizations were weakened and local leadership was
non-existent (the local governor was in legal trouble and the mayor was killed in the tsunami). Moreover, the local gov-
ernments do not have access to independent apparatus such as military personnel to fulfill such functions. Being unable
to accurately assess the conditions, needs were neither effectively nor accurately identified.

It is the NGO sector that can make up for this deficiency. In interviews undertaken in February of 2005 with a stu-
dent-led university campus evacuee aid leader and in December with an English NGO Group (Oxfam) livelihood aid
worker, it was clear that NGOs interacted with communities to assess victim conditions and victim needs, which led to
the community being able to distribute support materials. In particular, efforts undertaken one to two months after the
disaster regarding the need for evacuee tents were transmitted through NGOs. In the Oxfam case, the NGO entered the
area directly after the disaster, quickly assessing conditions and identifying needs.

It is in this manner that conditions can be assessed and victim needs are transmitted between communities and
NGOs. As revealed in innumerable cases and in numerous interviews, the NGO enters an area of its own accord and
negotiates with the community. In a few cases, the community leaders themselves, realizing insufficiencies or noting
needed materials, will contact an NGO.

One year after the disaster, a December investigation revealed that special committees of community leaders were
organized to map the disaster areas and confirm boundaries and ownerships (while also confirming deaths and missing

family members). These committees were comprised of community leaders at the center, with mosque leaders then con-
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firming the results of these efforts by applying signatures to necessary documents. This process was a premise for the
NGOs to engage in construction of temporary and reconstruction of housing. Further, the community leaders served the
role of intermediaries between the local organizations and the NGOs as this rebuilding process was carried out. The local
governments did not play a large role in this process. However, from April 2005 (with activity beginning from May
2005), the central government organized a reconstruction bureau (GRR: Rehabilitation and Reconstruction Agency),
which facilitated direct meetings between NGOs and government organizations.

The process of livelihood reconstruction is one in which the community plays an important role in leading the for-
eign resources into the their own region. As ordinary citizens did not see this function and as this intermediary function is
between autonomous bodies, the helpfulness of this element was not included in the survey. As shown in Figure 1, the
NGOs, the communities and the regional governmental organizations make a triangular mechanism for livelihood recon-

struction, an important frame for future reconstruction efforts.

4. Reconstruction Strategy and Disaster Aid from Overseas

As outlined above, the important role of NGOs in AECH livelihood reconstruction in the post-disaster period is
clear. It is also clear that for developing countries, international aid for disaster victims is a lifeline, making a fixed and
vital role.

The question thus is, what reconstruction strategy that should be taken in emergency aid support situations. In the
present Sumatra Earthquake case, the largest aid program in history rapidly emerged. Multiple countries joined together
to contribute approximately two-billion US dollars. Private aid eventually surpassed governmental aid, as various private
aid functions contributed four-billion US dollars.

A relevant question is thus why the reconstruction aid falters even in the face of such levels of aid. As shown in Fig-
ure 1, channels that funnel money from international agents through the disaster countries government and then on to
local government are very inefficient. Compared with advanced countries, the government functions of developing coun-
tries, particularly in peripheral locations, are vastly underdeveloped. In addition, while the ‘welfare state’ status of gov-
ernment services is well-established in some advanced countries, in developing countries, the stability of social systems,
even those promoted by central governments and in areas such as welfare and hospital care services, is still underdevel-
oped. In such cases, the development model of ‘government to local government to citizens’ is unrealized.

In addition to this structural explanation, BANDA ACEH has specific characteristics that add to the situation. The
AECH area has been independent from the Indonesian central government and therefore development has been slowed.
Even with regard to local governmental associations, anti-government sentiment and associated activities has led to local
residents not enthusiastically seeking government support as compared with other regions.

Based on this premise, what then is the preferred form of NGO aid in disaster reconstruction? First, a concrete ex-
ample. Taking the survey conducted in February, one and a half months after the earthquake, and comparing the condi-
tions with those of a year later in December, it is clear that the central sales district had recovered and was enjoying fa-
vorable business conditions. Photo 1 shows how US-AID had aided in the construction of temporary buildings. Photo 2
shows the scene behind these temporary sales sites. However, looking closely at Photo 2 and comparing it with what has
transpired over the one year, it is clear that no further improvements have taken place. Indeed, there remains areas of
dirty water, trash and environmental degradation.

However, as above, the business side of the street has been returned to normal. The key point is that the business op-

erators reconstruct quickly in order to bring a return to business. As money circulates and savings are made,
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Temporary shop in both side (photo 2)

Destroyed Shopping Mall (photo1)

Temporary shop in both side

Figure 2 Temporary Businesses in the Central Mosque Area (December 2005)

Photo 1 Photo 2

improvements follow and the business area is revived. It is clearly necessary to bring the same process of revival to the
fisheries and agricultural-based areas.

This illustrates the mechanism of disaster aid in developing countries. Rather than committing reconstruction aid to
important business areas, the victims in these areas can rebuild primarily through commerce activities. Businesses that
were destroyed can be rebuilt on the basis of commerce activities, as individual production and business activities gener-
ate capital which can be manipulated to levels sufficient for returning the area to its previous level of business activity.
Aid must instead be redirected in a manner that helps victims return to their previous activities. Regardless of how much
aid is put into roads, harbors and infrastructural rebuilding, if the efforts do not connect with the essentials of local liveli-
hood, which is to say, aid that will result in independence for local business, then the local reconstruction will not result
in a meaningful outcome.

At present in AECH, one year after the disaster, those who have not rebuilt their jobs and are living on overseas aid
are many. The continuation of such aid-based existence can, in the end, extinguish the will to become independent. The
important point is aid which provides for earthquake victim empowerment, which is to say, aid which connects with
community empowerment and which creates connections between facilities and regional governmental associations. The
necessity is clear for victim empowerment as the power for a victim to return to his or her own livelihood and community

empowerment as the blueprint for community-based projects in disaster recovery.
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Jaya), 7F =37 > I (Aceh Barat) £1 FFIIZBETENTTURIOEEERKE
EWVoTe INE S Z T T L TERR Houses built Houses occupied
s Kabupat
OFLESHT AT AR (Meuraboh) & D] abupaten Tazget :fogressty Ta;get :rogressy
\INET DT NT T, ZHiEH  [Total 87,110 | 42,060 | 483 29,550 10,659 36.1
S G I A S EED Kab. Aceh Besar 18,764 | 11,083 | 591 5334]  1,045] 365
AR E < A REE O Kab. Aceh Jaya 12,423 | 3,737 | 30.1 7194]  1,917| 266
SN BN 78T IR ER D, Kota Banda Aceh 11,508 8,777 | 76.3 5,012 1,478| 295
. - _ . |kab. Aceh Barat 10,938 | 4559 | 41.7| 5646] 2,517| 446
HEIRPUCBIL T, ZRHEDH T [Gp. pidie 5806 | 3,105| 535 967 683| 706
RN . s2  [Kab. Nias 5570 | 1,705| 30.6 691 320 46.3
AT Fx XY — L OEDNE J J
FT T =T F=ry fiE % 5 Kab. Aceh Utara 4557 | 1,891 | 415 1,681 675 40.2
< WA T T~ DTEDENNE  [Kab. Bireven 3,068 | 2,826 | 712 625 625| 100.0
Kab. Simeulue 2,404 898 | 37.4 1,053 94 8.9
o ety ; ,
mEnsd, LUES~OANERIUC  [Kab. Nias Selatan 1,735 609 | 35.1 175 56| 32.0
— 1% Y- 7 S LT )~ Kab. Nagan Raya 1,477 1,071 725 528 219 415
E %ﬁﬁ Lé }: N {I%@'ﬂpiﬁ& H: LT Kota Lhokseumawe 730 648 88.8 155 0 0.0
MNEHEI BRI TR 72857 [Kab. Aceh Singkil 671 53| 7.9 - - -
R o Kota Sabang 367 89| 243 301 34| 113
YIRS L. LN F T F =L [Kap. Aceh Barat Daya 329 227 69.0 155 54| 348
S N > N Kab. Aceh Selatan 130 130 | 100.0 - - -
T A= LB L EERE
F=ry (ZFNT I AR ERS Kab. Aceh Timur 82 52| 634 42 42[ 100.0
£ (131FL) NERTX S, All Provinces / TBD 3,337 600 | 18.0 B - -

Source: BRR - RAN Database (18 Dec 2006)
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Mapping Keys Actors in Community Housing and Infrastructure Development
after Earthquake and Tsunami in Banda Ache December 2004 — December 2006

Suhirman
School of Architecture, Planning and Policy Development, Institute of Technology Bandung, Indonesia

Introduction

Earthquake and Tsunami occurred on December 2004 had destroyed most of the community houses and infrastructures in
Banda Ache. More than 153.769 peoples miss their houses (Department of Public Works Ache Province, Sumatra: January 25,
2005) due to 30.128 building- including community housing and social building- damage by earthquake and Tsunami (GIS Data
provide by JICA: January 27, 2005). That is why the main problem after rescue and evacuation the people, is how to build new
community houses and infrastructure in Ache.

During December 2004 — December 2006 there are three steps for community housing and infrastructure development in
Banda Ache such as:

1. Providing the tent at the evacuation camp.
2. Building the Barrack (Non-Permanent Housing).
3. Building new community housing and infrastructure.

Living at the Evacuation Camps

At the camp, the earthquake and tsunami victims lived in some tents. The locations of tents are on the high ground field, on
the public building like government office or mosque, or on private high ground field. The population number of tents is difference
from one place to the others. On some place the population is just 100 people, but on the others place the people lived — as on the
Indonesian Television Channel Office field- could be 13,000 people. The people could live in the tents 3 month until 2 year. At the
camp, communities reached some food, clothes, and daily living cost from the volunteers who managed the camp. They also sup-
ported to recover their injured both in the tent or in the hospital.

They are three actors during this steps such are:

1. International volunteers — both individual and groups, International Agency (i.e. UN agency, international red
cross, army), and national agency (both government and voluntary groups). The main role of international
volunteers and international agency were support the fund, equipment, accommodation, food, and people to help injured
victims. They also evacuated victims from dangers place and brought them to the camps.

2. Local volunteers group who manage the camps. They were groups of people or volunteers organization (i.e. student
organizations, youth organization, local foundation, and community organization) that had care about the earthquake and
tsunami victims. They distributed the aid from international volunteers, international agency and national agency to earth-
quake and tsunami victims at the camps. They also organized the victims and classified them base on their initial commu-
nity.

3. Earthquake and Tsunami Victims. When they run to avoid tsunami wave or wash away, almost all of them separated
from their family and their community. They also just escaped spontaneously to higher ground or to the mosque. When
they met with the group of people, they joined and stayed with them. Four day after earthquake and tsunami, some people
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and organizations give them the tents. They also organized them. In the camps, the victims ware facilitated to look for
their family. To make their relations with local volunteers more effective, they elected their leaders.

The relation between three actors could be figure out as follow:

Intl. Volunteers,

Local Volunteers

Algitscl;lzg?in;la > Group who man-
- .30 . ed th C
tional Agency Providing the aid aged the Camps
\ Distribute and managed
Rescue the camps

Earthquake and

Tsunami
Victims

Figure 1: The Relation between Tree Actors at the Camps

Main problem for communities lived at the camp is the sanitation. They need clean water for drinking, taking a bath, and
washing. Other problems were they need money to support the children to go to school and travel to some place. They also had the
problems with the tents temperature. At the day, the temperature in the tents was very hot otherwise at the night the temperature
was very cold. Therefore, they could not stay in the tents for long time. Usually they stay in the building outside the tents such as
mosque and public office. The tents were used to put their household goods.

Building the Barracks

Three month after earthquake and tsunami, the government declared that the rescue step had passed and the government
would focus to the recovery step. In recovery step, government proclaimed that the interational NGOs, international development
agencies and government agencies should focus to the livelihood issues such as provide the temporary houses (barrack) build
some basic infrastructure and support community economic activity through microfinance scheme. The government also launched
the blue print for Ache reconstruction and rehabilitation.

Base on government blue print, the international NGOs, international development agencies and government agencies built
the barrack. Almost all development agencies used the participatory approaches to run their activities. It is mean that they discussed
and made joint decision with the communities about where the barrack should be build, what kind of public facilities they need,
and what kind of economic activities should be supported.

Doe to the community economic activities were embedded with communities’ life or the location of economic activities near
with the community, almost all the community preferred to build the barrack near with their initial communities. Therefore, the
barracks usually was built on the field near their initial communities. They also built the public facilities such as elementary school,
health care center (Puskesmas), and public sanitation (public toilet), and drinking water supply facilitations. All of the barracks are
temporary buildings and almost all of public facilities are also temporary buildings that made by wood.

Key actors in building barrack are:
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1. Donor Agency both state or charity from individual. Their main role were mobilize fund to be transferred to some im-
plementing agency.

2. Implementing Agency. Implementing Agency such are world development agency, interational NGOs, Indonesian
government, and national NGOs. They implemented recovery plan established by donors and government especially for
community housing reconstruction, community economic activities, and infrastructure reconstruction.

3. Volunteers group. Volunteers group came from outside Banda Ache both within Indonesia and abroad. They organized
themselves to build the barrack without payment.

4. Contactors. Some barrack build by contractors. They worked with payment from implementing agencies.

5. Material vendors. Building barracks need material especially wood. Therefore, demand for barracks material increased
excessively. Building barrack could not run without material supply. In this case, material vendors were very important to
support development.

6. Communities. Different with at the camps, in barrack building the communities participated to determine where the place
of barrack is, how the designed of barrack, and what infrastructure they needed.

The supply of wood is the main problems in this step. One month after tsunami, barracks could be occupied by 11.71% the victims
(26,250 people from 153,769 people who lived in the camps) (Department of Public Works Ache Province, Sumatra: January 25,
2005). Two month after tsunami, the abilities to build the barrack decrease doe to the material scarcity.

The relation between the actors in barrack building could be drawn as follow:

Donor Agency
(state)/charity
from individual

Volunteers
Group & Con-
tractors

Implementing
Agency

Mobilization

" A

Planning

Implementing

'd

Figure 2: The Relation between the Actors in Barrack Building

Building new Housing and Infrastructure

Before built the house and infrastructure in the initial community the government had to determine landowner. In this step,
the local leaders (geuchik) and religion court (pengadilan agama) had important role. They identified and solved the landowner
conflict. Until December 2006, they had settled more than 20,000 land case and they did not face with serious problems.
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Although there were debate about the dangerous of community location in the future, almost community wanted to come
back to initial community. Therefore, the government and development agency built the community housing and infrastructure on

initial community place. In this step the key actors are:

1. Donor Agency both state or charity from individual. Their main role were mobilize fund to be transferred to some im-
plementing agency.

2. Implementing Agency. Implementing Agency such are world development agency, international NGOs, Indonesian
government, and national NGOs. They implemented recovery plan established by donors and government especially for
community housing reconstruction, community economic activities, and infrastructure reconstruction. They also moni-
tored the reconstruction process conducted by contractors.

3. Contactors. Almost all implementing agencies made the contact with housing and infrastructure contractor to build
community housing and infrastructure. Some contractors were from Ache and the others were from outside. They worked
with certain standard determine by implementing agencies.

4. Material vendors. It was needed a lot of material to built many housing and community infrastructure. Therefore, mate-
rial vendors were very important in this step.

5. Communities. In community housing and infrastructure building, almost all international agency engaged the community

initiatives. In some case, the community leader became the monitoring agent for reconstruction process.
The relation between the actors in community housing and infrastructure development could be drawn as follow:
The main problems in this step were lack of materials supply and conflict between implementing agencies with contractors.

First problems had made stuck in development process and the second problems made the community could not live in the new
house although the houses had finished.

Materials
Vendors

Local/
Regional
Contractor

Implement-
ing Agency

Implementing

Figure 3: The Relation between Actor during Initial Community Housing and Infrastructure Building
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Case: Lampulo Village

In our survey on December 2006, we investigate the role of external actors in community development. As a case we inves-
tigate Lampulo Village. In this village, we interviewed the community leader and the secretary of village head to know the external
actors who had activities in the village. To answer our question, they make a list of actors who had ever activities in the village as
follow (Table 1).

Referring to the table above, show that respondents know well about external actors had activities in their village. The table
also show that Ache Local Government and National Government Agency just had little role in community development.

The respondent also said that the community development more and more complex, therefore they did not know the process
in the detail. In building new house and infrastructure, for example, they just meet with the construction labors. When the devel-
opment process stuck, the construction labor just said that there were no material supplies. They also said that sometime there were
the dispute between implementing agency with the contractor. Lack of material supply and conflict between the contractors with

implementing agencies were the reason why providing the new house and infrastructure delay.

Table 1: Extemal Actors that have Activities in the Lampulo Village

No. Organization Or;glrl)ie;tfion Activities
1. Care Canada Intl. NGO Housing
2. Kata Hati (France) Intl. NGO Housing
3. Bandar Lampung Local Government Local Government Masque
4. Aceh Relief Intl. NGO Housing (100 Unit)
5. World Vision Intl. NGO Food
6. IOM - UNDP UNGP-Special Agency | Housing
7. PMI & France Red Cross Int. NGO Barrack & Micro Finance
8. Astra Corporation Corporation Community Health Care Center Reconstruction
9. Reconstruction and Rehabilitation Board | Central Government Housing (Type 36 m2)
10. ? (respondent forget) NGO from USA Fish Market
11. ? (respondent forget) NGO from Japan Machine Service Workshop & Micro Finance
12. ? (respondent forget) NGO from Japan Drilling well for Drinking Water Supply
13. Save the Children Intl. NGO Sport Activities
14. Oxfam Intl. NGO Drinking Water Supply
15. Ache Local Government Local Government Dike and Road
Conclusion

Mapping the keys actor in community and infrastructure development showed that:

1. The relation between actors more and more complex, formal, and structured. It is mean that the relation between the actors
on formal agreement. Spontaneous activities and relation were missing.

2. Market mechanism showed more and more dominant to drive the development activities. Some activities drive from de-
mand — supply mechanism. More demand also derived the price of services. Unit price for housing and infrastructure de-
velopment in Ache was also higher compared with outside the Ache.
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Abstract

In the aftermath of the earthquake and tsunami on December 26, 2004, a number of UN agencies and NGOs have been working in several
districts and municipalities in the areas of Banda Aceh, Aceh Besar, Acech Barat Daya, Aceh Jaya, Pidie, Aceh Jeumpa (Bireuen) Aceh Utara in
Nanggroe Aceh Darussalam and Nias (North Sumatra Province). Some NGOs and government institutions want to help the survivors through
livelihoods programme. The Syiah Kuala University is one of the key government institutions also encouraged to be involved in research activities
by collecting valid information and providing good quality reports of its findings.

The objective of this project is to assess the effectiveness of livelihood programs and the impact of beneficiaries from some NGOs (Islamic
Relief, MLD, PCI, IRD, Austcare, and Pertiba-R). This research was conducted with a survey method. Also, Focus Group Discussion (FGD) and
deeper interviews were included to extract a variety of data and information needed for the research. The survey was done with the primary use of
prepared open questions and, secondarily, some closed questions. The total number of respondents was 451 people, with thirteen focus group dis-
cussions (FGD). We analyzed the data using quantitative methods of SPSS and the qualitative approach.

The result shows 87.8% (396 respondents) of the beneficiaries are from large donors, with 12% (53 respondents) from loan and 0.4% (2 re-
spondents) from elsewhere. Besides that, 96% beneficiaries feel the effect of donors, 1.3% feel not clear about the effect of these donors, and 2.4%
still do not feel the effect of the donations made (they are almost all from agriculture and veterinary areas). The biggest (63%) respondents who
have received donations come from small business enterprise and the rest are from other business. Based on the interview, it shows 93% beneficiar-
ies have benefited from donors and others for developing their businesses. The effect of the changes sustaining their lives varies as 58% said it helps
sustain their business development while another 19.95% stated it has increased their income. Other research shows 71% of respondents said the
donation budget is still not enough, 28% said it is enough, and the remaining 1% said the donation is not standard, or they have not received dona-
tion, or gave no answer. Commonly the only beneficiaries who begin to continue their businesses can be a success, beginners new to their business
still showed good results.

Introduction

In the early part of the year 2005, some NGO’s introduced livelihood programs for the endeavor of tsumani victims building
back up their economy more rapidly. The purpose of livelihood programs is to give back to the community their own lives after
tsunami disaster. For the implementation of the livelihood program, we combined some NGO’s (UNDP partners) such as Islamic
Relief, MLD, IRD, PCI, Austcare, and Pertiba-R. After the livelihood program finished, we assessed the effectiveness of it. Re-
search cooperation between UNDP (as a financial partner) and Syiah Kuala University was built to achieve this goal.

The objective of doing this program is the effectiveness of livelihood programs undertaken by the UNDP partners (Islamic
Relief, MLD, IRD, PCI, Austcare, and Pertiba-R) and their effect to the beneficiaries. The scope of this research was to verify and

determine the following:

1. Who received donations

2. How the funds were distributed in structure and system

3. The amount of donation and in what form it was received

4. Who is responsible for family finances and decision making
5. How small scale industry can develop from this donation
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6. The effect on family income.

Research Metodology

For this research survey metholdogy was used, along with interviews and focus group discussion (FGD). This research was
performed in two places: Banda Aceh City and Great Aceh district during July — October 2006. This research uses the data, which
sourced from the primary and secondary data. The secondary data was from the literature and the primary was from questionaires,
interviews, and FGD. This sample was taken using propotional sampling techniques. These techniques were selected because the
differences of the population between the two areas is quite large. Some of the total amount is 60 beneficiaries and others more
than 600 beneficiaries.

Besides this, in order the total sample taken can be representative from their population and propotional. Various data, issues
and information can be taken as notes and further discussed after the team comes back from the site. Then the quantitative data can
be solved using SPSS software. The qualitative data use for exploitating the various site phenomena in order is more able to im-
plement this donation to the community. After the data is collected it is able to be accumulated and analyzed. Then the data can be
presented to the team and from this discussion we were able to brainstorm and crosscheck from the entire participant of this team

to validate the data in order to finalize all conclusions properly.

Results and Discussion

The form of donation shows 94% obtained cash money and 6% acquired donations in the form of goods. 8% of respondents
received grants, and another 12% loan. The total amount of donation, distribution donation system and beneficiaries is shown in
Table 1.

Financial management from the donation in family scope shows that 40% of the time the money is managed by a husband
and wife together, 30% is managed by a single unmarried person, 21% of the time it is husband managed, and 8% of all respon-
dents said the wife managed family finances herself.

In general, the benefit from donation to beneficiaries has shown almost the biggest amount for business development. The
general areas beneficiaries used their money towards were business/trade (283 respondence), services (86 respondents), production
(49 respondents), and agriculture/vertinary (33 respondents). From this condition, we found the not suitable beneficiaries target
with the kind of business/trade and shown in Figure 1.

Percentage Budget Donation for Capital Respondence base on Kind of
Business (n=451)

$100.00 300
3900 ® 250
5 80.0 2
270.0 3 200
Q <
© 60.0 s |
§50.0 @ 150
v} o
€ 40.0 = 1
g 30.0 g 100
] - |
Y &

) O

0.00 Business/ Trade, Service Production Agriculture/
0% 50% - 75%  75% < Else Fertinary
Percentage Budget Used Kind of Business

Figure 1. Percentage of budget used and kind of business development

-74 -



Assessment to Undertake Livelihoods Program Post-tsunami (Agussabti & Dirhamsyah)

Table 1. Donation and Beneficiries Livelihoods Program

Total
No UNDP Local Part- Form of Dona- Kind of Amountand time | Distribution amount Beneficiries
Partner ner tion Donation for payment System Donation
(rupiah)
LPPM Cash Loan 44.000month | oy 12bilion | Mix
50 week
Gema Cash Loan 44,000imonth | py g 12bilion | Gender
Nusa 6 months
o YAGASU | Cash Grant ; Hold by 267.300. | Genger
1 sla_mlc Yagasu 000
Relief Tiahma- | Equipment | oy ; Indvidual 1, 5 pilion | Gender
dani materials manage
Walsamah | Cash Loan 46,000Aweek Indvidual | 5 5hiion | Mix
manage
Dompet | o gh Loan 44,000/week Indvidual | 5 5 hilion | Gender and Mix
dhuafa 1thn manage
2 | MD Disperindag | C009sand Grantand | 47 goomontn | Individual 2-5bilion | Genderand Mix
cash loan manage
3 PCI - Cash Grant - Phase 3-5 billion Mix
4 |RD - Cash Grant ; Phase 15bilon
& variation
- - S
5 Austcare Diskop Eqmpment/ Circulated 15% fqrm the As needed as needs Pabric owner
materials loan total brick made
PERTIBA- Circulated UNDP
6 - becak 12,000/day through 15 billion Pertiba-R member
R loan Pertiba-R

Donation Effect on Income (n=451) Responden Responce for Sufficeient

100.00
8 90.00 280 1
8 80.00) e
& 70.00 =
2 J 660
@ 60.00 20
€ 50.00 g%
g 40.00 840— 6
€ 30.00 830 |
8 20.00 Eog
o ) o
@ 10.00 210
0.00 e 0
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Effected Not Effected but
Sufficient Category
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Figure 2. Donation Effect on Income

The influence of donation to the family income as Figure 2 shows is 96.23% have benefited from donors, 1.33% have bene-
fited but not clearly, and 2.44% do not feel the benefit from donors. Of 434 respondents (96.23%), 58.54% said they still have not
had an effect on their family income. 21.51% are still just developing their business and 19.95% have already increased their in-
come.

70% of the respondents said that the donation is not enough, while the other 28% say that the donation is enough for their
them to live on. Based on these results, almost the biggest ones still hope sustainable donations for empowering the economic

community. Therefore they are able to develop their own business in the future.
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Sexual Category Received Woman Status (n=164)
Donation (n=451)

80.04
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0.00

Woman
164, 36%

Man
287, 64%

1159

Percentage Respondence

Not married Widow Married
Status

Figure 3. Sexual Category Received Donation

Influence of Donation for Women
Figure 3 shows the total women who received donations as 36%, and men at 64%. For this case, the almost receive the dona-
tion is woman because sometimes women, as wives, suggested the budget of donation based on her husband.

Married status for the woman who received the donation commonly married. This shown in Figure 3, where 74% of
respondents are women, still have their husband. 12% are not married, and 14% are widows. Almost all (74%) their efforts for
helping their husband to find income and also additional income. They are also use budget of donation as their husbands capital to
buy equipment for him to work. From 164 women who received donations, 24 work in the service field, 109 for business and

sales, 23 are in production, and only 8 work in agriculture and the fishing industry.

Comparison of Income Before and After Disaster

Income from before the disaster is not significantly different from what it is today. That can be seen from Table 2, in which
common beneficiaries whose income is between Rp. 500,000 — 1,500,000 feel little effect from the donation in increasing their
income. From the tests the differences of income before and after disaster, shown in Table 3. Based on the pair t-tests with values
of p is 0.05, shows that average not happening at a siginificant rate before and after tsunami. Because of this livelihoods program,
commonly in initial phases as cash-for-work (temporary), from orientation the economic productivity (income generating). With

other means, social considerations are more apparent from economic considerations to economic community empowerment.

Advantages and Disadvantages of Livelihood Programs

The advantages of livelihood programs: (1) invite more partners who are not directly government (Industrial and Commerce)
and local NGO’s; (2) most of the bigger donations are distributed as cash money and grants; (3) most of the partners are training
before distribution of budgeted donations; (4) most of the bigger donations which are distributed are positive to their families in-
come and help convinced people to start their business; (5) most beneficiaries again can develop their business then can decrease
their dependence on other parties and can be independent again.

The disadvantages of livelihood programs: (1) donations which are given still are not enough and not based on their effort or
business needs and still not usable as optimal way to start their business development; (2) donations which are given still not veri-

fied because the donations in practice eventually take hold of felt-needs instead of real needs. Conditions which required donations
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Assessment to Undertake Livelihoods Program Post-tsunami (Agussabti & Dirhamsyah)

Table 2. Condition before and after Tsunami based on their income categories (Rp)

Category Income Condition Before Tsunami Condition After Tsunami

(Rp) > (%) > (%)
A 0-500,000 38 8.3 41 9.09
B 500,000-1,000,000 114 252 126 2794
C 1,000,000-1,500,000 82 18.1 92 204
D 1,500,000-2,000,000 58 129 36 7.98
E 2,000,000-2,500,000 15 34 6 1.33
F 2,500,000-3,000,000 1 0.2 36 798
G 3,000,000-3,500,000 41 9.1 5 1.1
H 3,500,0004,000,000 2 04 13 2.88
| 4,000,0004,500,000 7 15 0 0.00
J 4,500,000-5,000,000 3 0.6 19 4.21
K 5,000,000-5,500,000 6 1.3 0 0.00
L 5,500,000-6,000,000 7 16 10 2.22
M 6,000,000-6,500,000 5 1.1 0 0.00
N 6,500,000-7,000,000 8 18 0 0.00
(6] 7,000,000-7,500,000 2 04 6 1.33
P 7,500,000-8,000,000 1 0.2 2 044
Q 8,000,000-8,500,000 6 13 3 0.66
R 8,500,000-9,000,000 1 0.2 0 0.00
S 9,000,000-9,500,000 7 16 9 1.99
T 9,500,000-10,000,000 14 3.1 7 1.55
U >10,000,000 28 6 # 754
\ Not fixed 5 1.1 6 1.33

Notes: > = total respondence; (%)= percentage

Table 3. T-test for theirincome before and aftar Tsunami (p-value =0.05)

Paired Differences
95% Confidence Interval t o Sig. (2-
Mean Std. Std. Error of the Difference tailed)
Deviation Mean
Lower Upper
Incomebefore | 574691249 | 11705053 | 5585214 | 522076 | 1672369 | 1029 | 445 | 0304
-income after

still not achieving the desired results and objectives; (3) performance of groups still not based on local community basis; (4) There
is still a lack of coordination between NGOs or other donation bureaus; (5) there are still minimum preparations for the social and
training which are business oriented. Meanwhile, this phenomenon commonly happens in the field and most of the donations are

given by various NGOs which can make beneficiaries dependent on them.

Recommendations
Based on these discussions and conclusions, we can make some recommendations to program.

1. Conditions: Afer the tsunami occurred, all the properties were broken and the people were left jobless. The tsunami victims
commonly needed cash money but the donations were usually used for beneficiaries for consumer needs not productivity ori-
ented. At the same time, the good form usually not fully a standard for specification of their efforts and needs. Problem: how
does the system give donation in form of cash money can give the optimal effect to beneficiaries in order to increase the income

and developing a sustainable business. Recommendation: need the donation given to the beneficiaries as cash money under

-77 -



one system through the following steps: social preparation, facilitated “participatory planning process”, training skills, and capi-
tal gifts (subsidized credit / rotating grants), then facilitated the growing partner relationships in market economic system depen-
dently.

2. Condition: in general the tsunami victims in the first step were able to quickly get back on their feet and start their business
again and needed capital donations from other parties. These results show that 71% of the respondents said the amount of dona-
tion given to them was not enough, the number of beneficiaries was too many, the selection process for beneficiaries was not
optimized, and donations were given without seeing the quantity of budget needs based on the kind of business being operated.
Problem: how to make the budget able to empower the economic beneficiaries? Recommendation: (1) need to consider fur-
ther livelihood programs, the quantity of budget donation still not enough to start their own business, and (2) need field verifica-
tion, focus, and better methods to select new beneficiaries based on the social economic group and kind of business.

3. Condition: the donation system commonly done as every step, and a part of NGOs give donations as loans and paid back
by the beneficiaries weekly. Problem: the donation system still not based on the real conditions then donations can be a barrier
to them for developing their business. Recommendation: need to repair the distribution system and the steps taken to consider
the business needs. Then in giving the donation as a loan need to consider the total amount of and the suitable time for the busi-
ness needs.

4. Condition: most victims, when the tsunami occurred, were women, children and elderly. But the economic empowerment
after the tsunami was not granted in their direction, and their lives have received the least amount of help. Because of of culture
men are more dominant than women. Problem: many family groups (FG) who are solely women now (widows) after tsunami
have the same responsibilities as FG with men, but have access to less economic resources (reseach results also show more
male beneficiaries then women). Recommendation: need to give more access to women in further economic empowerment
through giving appropriate business facility donations to the women (sewing, cake-making, or other skills) and this can make
them also responsible to their family duty and able to contribute in helping the family’s economy.

5. Condition: there are some NGOs giving donations to livelihood programs in circulating loans. But the scheduled ending of the
circulation loans is not clear. And also the loans are not direct always, but sometimes through secondary parties, making the
beneficiary a third party figure (instead of the direct target). Problem: after the livelihood program finishes, the community is
still not able to manage their business capital in a sustainable manner. Recommendation: need to consider to perform and to
manage financial group at the village level. Then they will be able to manage their capital budget for their members until the re-
quired level of development is met and they can be independent.

6. Condition: some NGOs are doing their livelihood program at the same location, and some beneficiaries are receiving multiple
donations. Preblem: overlapping program occurs and some beneficiaries only focus on receiving as large a quantity of dona-
tion as possible without being able to have benefit to develop their own business. Besides this, the condition is unfair for other
beneficiaries at the same or other locations. Recommendation: need to have coordination between NGOs improve in giving

donations to locations so that money can be used effectively and more optimally.
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Fault Afterslip Following the 2004 Aceh-Andaman Earthquake
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(Appendix) —

International Joint Workshop on Comprehensive Understandings of the 2004
Sumatra Earthquake/Tsunami and its Affections
Mitigation and Rehabilitation of Tsunami Disaster in the Banda Aceh Region, Indonesia

Supported by Hosted by Co-hosted by
Asia and Africa Science Platform Program, Syiah Kuala University, Indonesia  Nagoya University, Japan
Japan Society for the Promotion of Science

DATE AND VENUE
Date  Tuesday, 28" November 2006 (9:00 — 16:15)
Venue 3™ floor, AAC Dayan Dawood Building, Syiah Kuala University, Banda Aceh, Indoensia

ORGANIZING COMMITTEE
Local Organizer Didik Sugiyanto, Syiah Kuala University, Indonesia
Co-organizer Masatomo Umitsu and Fumiaki Kimata, Nagoya University, Japan

OUTLINING THE WORKSHOP

We had the International Joint Workshop on Comprehensive Understandings of the 2004 Sumatra Earth-
quake/Tsunami and its Affections, which is hosted by Syiah Kuala University, Indonesia and co-organized by Nagoya
University, Japan, with being supported by the Asia and Africa Science Platform Program, Japan Society for the Promo-
tion of Science (JSPS). On the 2™ Day (November 29), we had a fee-for-all-styled unstructured Discussion-in-Field for
some participants at Banda Aceh and Aceh Bessar.

Huge tsunami caused by the giant earthquake occurred off Sumatra, Indonesia, on 26" December 2004, severely
damaging Banda Aceh and Nanggroe Aceh Darussalam. In order to share the information about the earthquake/tsunami,
we met together at Banda Aceh, and have overwhelming discussion for the comprehensive understandings from in-
ter-disciplinary perspectives, by doing so, leading to expected future of the mitigation and rehabilitation of tsunami dis-
aster in the Banda Aceh Region.

The papers brought together were widely ranging from geophysical situations to socio-economic reconstruction
processes and disaster mitigation for the future. As Professor Kimata stressed, for the concluding discussion, we have to
take the tragedy in Aceh seriously, focusing upon how to build and keep an academic platform for the international part-
nerships. We could had many participants both from within and without Banda Aceh, in particular policy-makers, plan-
ners and local inhabitants in addition to academic scholars and students, interested in these topics, achieving some kinds
of grass roots exchange of knowledge.

LANGUAGE AT THE WORKSHOP
Basically, all the papers and posters were presented and discussed in English.

WORKSHOP PROGRAM
Registration (8:30 — 9:00)
Opening Ceremony (9:00 — 9:30)
Welcome Speech by Darusman (Vice Rector of Syiah Kuala University)
Morning Session on Physical Aspects (9:45 —11:30)
Chaired by Fumiaki Kimata (Nagoya University)
Masataka Ando (Research Center for Seismology, Volcanology and Disaster Mitigation, Graduate School of Envi-
ronmental Studies, Nagoya University): Faults and Tsunamis of Recent Three Earthquakes in Indonesia —
2004 Sumatra-Andaman, 2006 Jogjakarta and West Java Earthquakes
Syamsul Rizal (Center for Marine and Fisheries Studies, Syiah Kuala University): The Role of Ocean Modeling for
Disaster Reduction
Arsyad, I. (Dinas Pertambangan dan Energi, Banda Aceh), Polom, U. (Federal Institute for Geosciences and Natural
Resources (BGR), Hanover), Sugiyanto, D. (Department of Geophysics, Faculty of Mathematics and Natural
Sciences, Syiah Kuala Unversity), and Rehmann, T. (Federal Institute for Geosciences and Natural Resources
(BGR), Hanover): Determination of Shallow Shear-wave Seismic Velocity and Subsurface Structure Condi-
tions in the Krueng Aceh River Delta using the Reflection Seismic Method Focused to Future Earthquake
Disaster Mitigation and Building Rehabilitation
Irwan Meilabo, Yusaku Ohta, Takeo Ito (Research Center for Seismology, Volcanology and Disaster Mitigation,
Graduate School of Environmental Studies, Nagoya University): Seismological Aspects of the 2004 Sumatra
Earthquake: Rupture Characteristic and Afterslip Distribution
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Yusaku Ohta, Irwan Meilabo, Takeo Ito and Fumiaki Kimata (Research Center for Seismology, Volcanology and
Disaster Mitigation, Graduate School of Environmental Studies, Nagoya University): Afterslip Distribution for
the 2004 Sumatra-Andaman Earthquake in the Northern Sumatra Segment

Takeo Ito (Research Center for Seismology, Volcanology and Disaster Mitigation, Graduate School of Environ-
mental Studies, Nagoya University): 2006 South-off Jawa Island
Earthquake: What Do We Learn from this Earthquake?

Poster Session with Break / List of Poster Presentations (11:30 — 12:15)

Aceh Partnership Foundation, Banda Aceh: School Based Disaster Preparetness in Nanggroe Aceh Darussalam

Bundesanstalt fiir Geowissenschaften und Rohstoffe: Management of Georisks NAD

Social Science Research Team, Nagoya University: Research Activities of Nagoya University in Banda Aceh: So-
cial and Geo-environmental Aspects

Lunch Time Discussing / Reception (12:15 — 13:45)
Afternoon Session on Social and Geo-environmental Aspects (13:45 — 15:45)
Chaired by Makoto Takahashi (Nagoya University)

Masatomo Umitsu (Department of Geography, Graduate School of Environmental Studies, Nagoya University):
Tsunami Flow and Geo-environment in the Banda Aceh Coastal Plain

Rokuro Tabuchi (Department of Sociology, Graduate School of Environmental Studies, Nagoya University): Family
and Demographic Correlates of Earthquake and Tsunami Disasters

Shigeyoshi Tanaka (Department of Sociology, Graduate School of Environmental Studies, Nagoya University): Key
Agencies for the Recovery in Banda Aceh

Agussabti (Social Economic, Agriculture Faculty and Mmember of Tsunami and Disaster Mitigation Research
Center, Syiah Kuala University) and Muhammad Dirhamsyah (Engineering Faculty, Head of Tsunami and
Disaster Mitigation Research Center, Syiah Kuala University): Assessment to Undertake Livelihoods Program
Post-tsunami

Yoshinari Hayashi (Research Center for Seismology, Volcanology and Disaster Mitigation, Graduate School of En-
vironmental Studies, Nagoya University) and Tetsuya Fujita (Independent Artist): Pictorial Description about
the Earthquake/Tsunami

Tatsuaki Kuroda (Department of Economic Environment, Graduate School of Environmental Studies, Nagoya Uni-
versity): Academic Exchange Agreement and International Partnership

Concluding Discussion and/or Closing Speech (15:45 — 16:15)

Fumiaki Kimata (Research Center for Seismology, Volcanology and Disaster Mitigation, Graduate School of Envi-

ronmental Studies, Nagoya University): Closing Speech: Two Requiems from Aceh

NUMBER OF PARTICIPANTS
From Japan: 16
Including From Nagoya University: 14
From Indonesia: 72
Including From Syiah Kuala University: 39 (including Students: 12)
From Governmental Organization: 25
From Other Universities: 8
From Germany: 3

MORE INFOMRATION
The more detailed information about the Workshop can be obtained from the website of “JSPS Asia and Africa Science

Platform Program — Geomophological Comparative Research on Natural Disaster Mitigation in the Coastal Rregions of
Tropical Asia”: http://www.geog.lit.nagoya-u.ac.jp/aaplat/index.html
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