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SubductionSubduction slab geometry beneath slab geometry beneath 
Sumatra and JavaSumatra and Java

© Jan Sopaheluwakan, 2005
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Risk Factors
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•Geological
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•Technological
•Environmental 

Awareness Raising for 
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Knowledge Development
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•Research
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analysis
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monitoring

Risk Identification 
& Impact 

Assessment
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Emergency 
Management

Recovery

Political Commitment
• International, regional, 

national, local levels 
institutional framework 
(governance)

•Policy development
•Legislation and codes
•Organizational 
development

• Community actions

Application of Risk Reduction measures
• Environmental management
• Social and economic development 

practices (including poverty alleviation, 
livelihoods, financial mechanisms, health, 
agriculture, etc.)

• Physical and technical measures
•Land use/urban planning
•Protection of critical facilities

• Networking and partnerships

Disaster Disaster 
ImpactImpact

SUSTAINABLE DEVELOPMENT CONTEXTSUSTAINABLE DEVELOPMENT CONTEXT

The locus of disaster risk reduction The locus of disaster risk reduction 



7June 14th, 2007 Workshop C-7th SCA

© Jan Sopaheluwakan, 2007

Security dimensionSecurity dimension

Level of interactionLevel of interaction

MilitaryMilitary PoliticalPolitical EconomicEconomic EnvironmentalEnvironmental SocialSocial

Human Human 
Energy, food, health, livelihood threats, Energy, food, health, livelihood threats, 
challenges and risks may pose a challenges and risks may pose a survival survival 
dilemmadilemma in areas with high vulnerabilityin areas with high vulnerability

Societal/ Societal/ 
CommunityCommunity

NationalNational ““Security dilemma of competing Security dilemma of competing 
statesstates”” (National Security (National Security 
Concept)Concept)

““Securing energy, food, health, livelihood etc.Securing energy, food, health, livelihood etc.””
(Human Security Concept) that combines all (Human Security Concept) that combines all 
levels of analysis and interactionlevels of analysis and interaction

Vertical and horizontal Vertical and horizontal 
dimensions of securitydimensions of security

((BrauchBrauch, 2005), 2005)
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Environmental threats to human Environmental threats to human 
security: security: Indonesian perspectiveIndonesian perspective

Rapid onset hazards of natural originRapid onset hazards of natural origin
–– Earthquakes, tsunamis, floods, droughts, landslides, volcanic Earthquakes, tsunamis, floods, droughts, landslides, volcanic 

eruptions, wildfireseruptions, wildfires
–– Destructiveness level depends usually more on the number of Destructiveness level depends usually more on the number of 

vulnerable people impacted than on the magnitude of the vulnerable people impacted than on the magnitude of the 
event event per seper se..

Creeping changes in the environmentCreeping changes in the environment
–– Natural and human induced processes occurring at slower and Natural and human induced processes occurring at slower and 

unnoticed rate, interact with and are aggravated by continuing unnoticed rate, interact with and are aggravated by continuing 
and unsustainable human activitiesand unsustainable human activities

–– Coastal changes, deforestation, land degradation, erosion, soil Coastal changes, deforestation, land degradation, erosion, soil 
salinity, estuarine water acidification, sedimentation, climate salinity, estuarine water acidification, sedimentation, climate 
changes, water availabilitychanges, water availability

The threat from within: creeping changes in socio The threat from within: creeping changes in socio 
economic systemseconomic systems
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construction of secure and safe society construction of secure and safe society 

Continuous fundamental research on the mechanisms and Continuous fundamental research on the mechanisms and 
impacts of natural disastersimpacts of natural disasters
–– Risk assessment of the past, recent and future disastersRisk assessment of the past, recent and future disasters

Development of the nation wide endDevelopment of the nation wide end--toto--end INA TWS as end INA TWS as 
part of the global TWSpart of the global TWS
–– Upstream componentsUpstream components

Public education and community preparednessPublic education and community preparedness
–– Vulnerability assessmentVulnerability assessment
–– Public educationPublic education
–– Community preparednessCommunity preparedness

•• Development of the Development of the ““last mile SOPslast mile SOPs””
Current focus on earthquakeCurrent focus on earthquake-- and tsunamiand tsunami--related disastersrelated disasters
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2004

2004

1994

1992

1996

1998

2000

Tsunami prone coasts in Indonesia and destructive Tsunami prone coasts in Indonesia and destructive 
earthquake and tsunami during the last decadeearthquake and tsunami during the last decade

2006

••Distance to the closest shore: 10 Distance to the closest shore: 10 –– 200 km200 km
••Tsunami lead time: 5 Tsunami lead time: 5 –– 40 minutes40 minutes
••Seismic wave propagation: 3 Seismic wave propagation: 3 –– 30 seconds30 seconds
••Early warning system in 5 minutes ?!Early warning system in 5 minutes ?!
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Tsunami animation 
(Tsunami Research Group

Marine Research Center, Bandung 
Institute of Technol.)

The 2004 Aceh Tsunami and
vertical displacement of seafloor

Hirata et al. [2005] from 
satellite altimetry data.
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Haloban in
Banyak Island
Sinked about 30 cm
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Desa HALOBAN, P. Tuanku, Kep. Banyak
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Rising island creating new land in Simelue
during Aceh-Andaman earthquake

Old beachNew 
coast line
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1833
1816

1808
1797
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Earthquake epicenters of Sumatra (Earthquake epicenters of Sumatra (NatawidjajaNatawidjaja, 2002), 2002)

Earthquake +Tsunami:1381 (coral reef), 1608 (coral reef)Earthquake +Tsunami:1381 (coral reef), 1608 (coral reef)
1833 (coral reef &book), 1833 (coral reef &book), 20042004
Interval 200Interval 200--220 years (220 years (NatawidjajaNatawidjaja, 2000, LIPI , 2000, LIPI –– Caltech)Caltech)

2004
2004

20042004

18331833

19351935

18831883

Bathymetry around Sumatera

5,2 cm/year

Cyclic recurrent of 
Mentawai earthquakes 

around 200 years 6 cm/year

18611861

© Jan Sopaheluwakan, 2005
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Geophysics Research Group

Including post-seismic slip 
+ aseismic slip under Batu Islands

••Locked since last eventsLocked since last events
••All uplift from 1797 and most All uplift from 1797 and most 

from 1833 recoveredfrom 1833 recoveredIncreased number Increased number 
of moderate eventsof moderate events
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Singapore

Jakarta

Kuala Lumpur

18331797

Most of the megathrust failed 
between 1797 and 1907

1861
1907

1935

Simelue
Nias

Pagai
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Singapore

Jakarta

Kuala Lumpur

2000

2002

2004

2005

Next!!

This is  WHAT  likely to happen in the futureThis is  WHAT  likely to happen in the future

The question is  WHEN?

and WHAT  CAN  WE  DO ABOUT IT  ! ! !and WHAT  CAN  WE  DO ABOUT IT  ! ! !
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Public campaign Public campaign 
and educationand education
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MainMain
Components  Components  

20052005
(short term)(short term)

2006 2006 –– 20082008
(mid term) (mid term) 

Aceh, Aceh, NiasNias, Padang, , Padang, 
Bengkulu, Bengkulu, NabireNabire, , 

AlorAlor
(as pilot sites)(as pilot sites)

2009 2009 –– 20122012
(long term)(long term)
NationwideNationwide

Public Awareness Public Awareness 
CampaignCampaign

Public EducationPublic Education

Early Warning Early Warning 
DisseminationDissemination

Community Based Community Based 
Livelihood Livelihood 
ActivitiesActivities

Capacity BuildingCapacity Building

Monitoring and Monitoring and 
EvaluationEvaluation

Warehouse & Warehouse & 
LogisticsLogistics

Indonesian National Public Indonesian National Public 
Preparedness Grand StrategyPreparedness Grand Strategy
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Awareness on the Importance of Early Awareness on the Importance of Early 
Warning SystemWarning System

January 5January 5thth, 2005, 2005
August 28August 28thth, 2005, 2005
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