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Indian Ocean

Indian Ocean

Zones of historical big Zones of historical big 
earthquakes during the earthquakes during the 

past 400 yearspast 400 years
((NatawidjajaNatawidjaja, 2000), 2000)

Cyclic recurrent of Mentawai
earthquakes around 200 years

6 cm/year

5,2 cm/year
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EXISTING SEISMOGRAPH NETWORKEXISTING SEISMOGRAPH NETWORK
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EXISTING NATIONAL PERMANENT TIDE GAUGE and EXISTING NATIONAL PERMANENT TIDE GAUGE and 
ENVIRONMENTAL BOUY NETWORKSENVIRONMENTAL BOUY NETWORKS

Environmental buoys

•• 54 permanent stations (24 digital54 permanent stations (24 digital--online and 30 analogue) online and 30 analogue) 
operated by BAKOSURTANALoperated by BAKOSURTANAL

•• 16 16 permanent stations operated by permanent stations operated by Port AuthorityPort Authority
•• 10 environmental 10 environmental bouysbouys operated by BPPToperated by BPPT
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Some lessonsSome lessons
Stronger preference in response than preparedness in Stronger preference in response than preparedness in 
disaster management practices.disaster management practices.
Lack of public education and community preparedness on Lack of public education and community preparedness on 
tsunami and earthquake hazards.tsunami and earthquake hazards.
No Tsunami Warning System emplaced.No Tsunami Warning System emplaced.
Inability of quick emergency response, partly due to the Inability of quick emergency response, partly due to the 
dismantlement of the former relatively better structured dismantlement of the former relatively better structured 
emergency response practiced and the huge scale of the emergency response practiced and the huge scale of the 
catastrophycatastrophy
Inadequate capacity in resource Inadequate capacity in resource mobilisationmobilisation
Negligence of disaster aspects in development policy and Negligence of disaster aspects in development policy and 
practices, e.g. negligence of disaster in land use planning, practices, e.g. negligence of disaster in land use planning, 
ignorance of (geo and water related) hazards (earthquake, ignorance of (geo and water related) hazards (earthquake, 
tsunami, floods, droughts), obliteration of green belts.tsunami, floods, droughts), obliteration of green belts.
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b. Short Term and Long Term Plan 

Presently Presently 
AvailableAvailable

End of 2005End of 2005
Short TermShort Term

Start 2006Start 2006
Long Term Long Term 

I. Observation Sensors I. Observation Sensors 

Seismograph (MGA)Seismograph (MGA) 5757 7777 77 77 (Existing) + (Existing) + 8383 (new)= (new)= 160160

Real Time/ TelemetryReal Time/ Telemetry 2727 27(existing) + 20(new) = 4727(existing) + 20(new) = 47

IndividualIndividual 3030 30(existing)30(existing)

AccelerographAccelerograph (MGA)(MGA) 99 9(existing) + 20(new) = 299(existing) + 20(new) = 29 2929(Existing) + (Existing) + 471471(new)= (new)= 500500

GPS (LIPIGPS (LIPI--BakosurtanalBakosurtanal)) 3131 31(existing) + 0(new) = 931(existing) + 0(new) = 9 3131(Existing) + (Existing) + 2323(new) = (new) = 4242

Tide Gauge (Tide Gauge (BakosurtanalBakosurtanal)) 6060 60(existing) + 20(new) = 80 60(existing) + 20(new) = 80 8080(Existing) + (Existing) + 4040(new) = (new) = 120120

Buoy (BPPT)Buoy (BPPT) 00 00 1515

II. RegionalizationII. Regionalization

Regional Regional 5 Region5 Region 5 Region5 Region 1010 RegionRegion

National National 1 Center 1 Center 1 Center1 Center 11 CenterCenter

III. Processing SystemIII. Processing System Semi Semi 
Manual               Manual               
(Onyx)(Onyx)

Semi Automatic                                                  Semi Automatic                                                  
(5 (5 RegReg’’ll Center +                    Center +                    
1 Nat1 Nat’’l Center)l Center)

Automatic                     Automatic                     
5 5 RegReg’’ll Center (Existing) +         Center (Existing) +         
1 Nat1 Nat’’l Center  (Existing) +        l Center  (Existing) +         

5 5 RegReg’’ll Center (new)Center (new)

IV. Time (in Minutes) Required IV. Time (in Minutes) Required 
for Processing Warning for Processing Warning 
InformationInformation

30 30 
MinutesMinutes

15 Minutes15 Minutes 5 Minutes5 Minutes

11
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“End to End, People-centered”

Predefined
Models and
geohazards

Data transmission
and Communication:

Sea bottom 
Surface 

Fusion Center

Information
transmission:

Magnitude
Location
Depth
Time
Tsunami potential

Data Analysis 
and processing

center

Sensing system:
Seismometer
Accelerometer
Seismometer 
Pressure gage
GPS

Information
receptor

Bakornas
Satkorlak
Satlak
Media 

People at risks



Action 1(a)Action 1(a)
Strengthening the detection, processing Strengthening the detection, processing 
and decision support system, and and decision support system, and 
shortening the warning timeshortening the warning time
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Seismographic & Accelerometer

EquipmentEquipment Pre 261204 TsunamiPre 261204 Tsunami DemandDemand 2005 2005 –– 2006 progress2006 progress To be To be 
completedcompleted

SeismometerSeismometer 58 unit 58 unit 
Earthquake Earthquake 
information in 30 information in 30 
minutesminutes

160 Unit  Real Time160 Unit  Real Time
Able to release Able to release 
information in 5 information in 5 
minutesminutes

85 Real Time85 Real Time
Earthquake Earthquake 
information in 8 information in 8 
minutesminutes

75 Unit75 Unit
(including from (including from 
Germany 21 Germany 21 
unit)unit)

AccelerometerAccelerometer 9 Unit9 Unit 500  Unit500  Unit 83 Unit83 Unit 408 Unit408 Unit
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Tsunami Buoy
EquipmentEquipment Pre 261204 TsunamiPre 261204 Tsunami DemandDemand 2005 2005 –– 2006 2006 

progressprogress
To be completedTo be completed

Tsunami BuoyTsunami Buoy 00 22 Unit22 Unit 2 Units2 Units 20 Unit20 Unit
Germany: +8 unitGermany: +8 unit
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Tide Gauges

EquipmentEquipment Pre 261204 TsunamiPre 261204 Tsunami DemandDemand 2005 2005 –– 2006 2006 
progressprogress

To be To be 
completedcompleted

Tide GaugeTide Gauge 60 Unit (35 analog 60 Unit (35 analog dandan
25 digital)25 digital)

120 Unit (includes 120 Unit (includes 
60 Unit Real Time)60 Unit Real Time)

7 Unit Installed 7 Unit Installed 
National budget National budget 
2005/2006 : 11 Unit2005/2006 : 11 Unit
USA : 10 UnitUSA : 10 Unit
Germany  : 10 UnitGermany  : 10 Unit

29 Unit29 Unit

BaliSibolga

Padang Banten
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Multi mode of Information Dissemination Multi mode of Information Dissemination 
of Earthquake and Tsunamiof Earthquake and Tsunami

MinstMinst. of Info. of Info--ComCom

Media Media 
TV/RadioTV/Radio

Radio Comm.Radio Comm.
ORARI, RAPIORARI, RAPI

TelkomTelkom and and 
Cellular MediaCellular Media

People at Risk along the Coastal RegionsPeople at Risk along the Coastal Regions

Local Local 
AuthoritiesAuthorities

23032303
+62811911854+62811911854Media serverMedia server

POLICEPOLICE

Other National 
Warning Centers
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Survey mode 
GPS coseismic
displacements –
December 26 
earthquake and 
March 28, 2005
earthquake

csubarya@bakosurtanal.go.id
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CrustalCrustal Deformation MonitoringDeformation Monitoring
Plan to install Continuous GPS ( 27 GPS near tide gauges and 10 GPS near Buoys)
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Action 1 (b)Action 1 (b)
Risk and Vulnerability AssessmentRisk and Vulnerability Assessment
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NORWEGIAN
Σ Map = 387 sheets
Σ Area = 6.000 Km2

Topographic Mapping Coverage
Scale 1:10.000 & 1:5.000 

Norwegian dan Australian (Grant)
NAD & Northern Sumatra Provinces

AUSTRALIAN
Σ Map = 896 sheets
Σ Area = 13.537 Km2

NORWEGIAN 
Aerial Photograhy by Digital 
Camera

AUSTRALIAN
Interferometric Synthetic 
Apperture Radar (IFSAR) 
Technology

Simeulue Is.

Nias Is.

We Is.

NAD Prov.

N. Sumatra Prov.

Meulaboh

Lhokseumawe

Banda
Aceh

Bireun

Bakosurtanal
GPS control pointBanyak Is.
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DTM of DTM of PadangPadang
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Existing tsunami models

16 of 109 tsunami events have been modeled 
1. Sumatra Barat, 1797
2. Bali, 1818
3. Bima, 1820
4. Bengkulu, 1833
5. Krakatau, 1883
6. Sumatera Utara, 1935
7. Mandar, 1969
8. Flores, 1992
9. Jawa Timur, 1994
10. Toli-toli, 1996
11. Biak, 1996
12. PNG, 1998
13. Banggai, 2000
14. Aceh, 2004
15. Nias, 2005
16. Pangandaran, 2006
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Java Tsunami 17/7/06Java Tsunami 17/7/06



Action 2Action 2
Public education and community Public education and community 
preparednesspreparedness
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The Early Days of Public Education and Awareness on The Early Days of Public Education and Awareness on 
the Importance of Early Warning Systemthe Importance of Early Warning System

January 4January 4thth, 2005, 2005December 26December 26thth, 2005, 2005

August 29August 29thth, 2005, 2005



Evacuation Map ofEvacuation Map of
the City of the City of PadangPadang,,

West SumatraWest Sumatra

Published in KOMPAS Published in KOMPAS 
Newspaper, April 30, 2005Newspaper, April 30, 2005
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Educational materials and activity Educational materials and activity 
TOT Sosialisasi Pendidikan Kelautan dan

Siaga Bencana Berbasis SEkolah

TOT Sosialisasi Pendidikan Kelautan dan
Siaga Bencana Berbasis Masyarakat

Courtesy calls & 
networking



TsunamiEduTainmentTsunamiEduTainment ……??

Why Not ?!Why Not ?!
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Emergency responseEmergency response
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SECTOR VISECTOR VI
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Sign boards, billboards, evacuation mapSign boards, billboards, evacuation map

Pelibatan & partisipasi masyarakat

Dalam pembuatan peta evakuasi
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National Public Preparedness Grand StrategyNational Public Preparedness Grand Strategy

Main
Components  

2005
(short term)

2006 – 2008
(mid term) 

Aceh, Nias, Padang, 
Bengkulu, Nabire, 

Alor
(as pilot sites)

2009 – 2012
(long term)
Nationwide

Public Awareness 
Campaign
Public Education

Early Warning 
Dissemination
Community Based 

Livelihood 
Activities

Capacity Building

Monitoring and 
Evaluation

Warehouse & 
Logistics
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Additional and future work in the Additional and future work in the 
last mile aspectlast mile aspect

Public education and campaign on earthquake Public education and campaign on earthquake 
and tsunami hazards in Bali, and tsunami hazards in Bali, LampungLampung, , BantenBanten, , 
BengkuluBengkulu and and SibolgaSibolga in cooperation with the in cooperation with the 
National TeacherNational Teacher’’s Association.s Association.
The plan in the future will include the public drill The plan in the future will include the public drill 
in in DenpasarDenpasar, Bali and some exercises in other , Bali and some exercises in other 
cities and towns in Java and Sumatra. Expressed cities and towns in Java and Sumatra. Expressed 
of interest to joint cooperation have been of interest to joint cooperation have been 
discussed.discussed.
The master plan for national public education and The master plan for national public education and 
community preparedness in Indonesia is being community preparedness in Indonesia is being 
finalized. With the possible support from the finalized. With the possible support from the 
government, the already achieved progress and government, the already achieved progress and 
experiences of this component may get some experiences of this component may get some 
acceleration in order to empower the local acceleration in order to empower the local 
people, sectors, professionals and government.people, sectors, professionals and government.
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Action 3Action 3

Repositioning the National Disaster Repositioning the National Disaster 
Management Office and improve Management Office and improve 
the coordination mechanismthe coordination mechanism

–– The existing Presidential DecreeThe existing Presidential Decree
–– The New Bill on Disaster ManagementThe New Bill on Disaster Management



Action 4Action 4
Mainstreaming the tsunami and Mainstreaming the tsunami and 
earthquake hazards into development earthquake hazards into development 
plan, policy and practicesplan, policy and practices
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Action 4Action 4

Mainstreaming the disaster, conflict Mainstreaming the disaster, conflict 
and crisis into development plan, and crisis into development plan, 
policy and practicespolicy and practices
–– Indications in Banda Indications in Banda AcehAceh, , PadangPadang
–– Raising awareness and intention to Raising awareness and intention to 

incorporate into the local regulation and incorporate into the local regulation and 
practices in Jakartapractices in Jakarta

–– Public discourse on the Public discourse on the compelingcompeling
allocation from the national budgetallocation from the national budget
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(Re) Land use Banda (Re) Land use Banda AcehAceh

Coastal zone
Fishery zone

Green belt

Limited settlement

Landmark

Town settlement

CBD (new)

Sub down town

Education zone

New settlement
Agriculture zone
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23 km seawall – elevated road
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Supports sought and welcomed cooperationSupports sought and welcomed cooperation
1.1. Strengthening the 24/7 operational capabilities Strengthening the 24/7 operational capabilities 

of the Indonesian Tsunami Warning Center.of the Indonesian Tsunami Warning Center.
2.2. Accelerating the master plan and scaling up of Accelerating the master plan and scaling up of 

the public drill, community preparedness, risk the public drill, community preparedness, risk 
assessment and development of SOPs assessment and development of SOPs 
throughout the country (including the sharing throughout the country (including the sharing 
of experiences and knowledge with other of experiences and knowledge with other 
member countries)member countries)

3.3. Strengthening the future Disaster Management Strengthening the future Disaster Management 
Office and the national coordination mechanism Office and the national coordination mechanism 
on disaster management.on disaster management.

4.4. Mainstreaming the disaster, conflict and crisis Mainstreaming the disaster, conflict and crisis 
management into the development plan, policy management into the development plan, policy 
and practices.and practices.



Thank youThank you
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