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Landscape 2004…….  

 Tsunami risk considered low 

 Very limited seismic observations to detect  

 Very limited real-time sea level observations to verify 

 No tsunami warning system to forecast  

 No national tsunami warning contact points to inform  

 Community unaware and not prepared  

Interim Advisory Service: 
US/NOAA Pacific 
Tsunami Warning Centre 
Japan Meteorological 
Agency  

EARLY WARNING SYSTEM 
BACKGROUND – WHY DO EARLY WARNING SYSTEM NEEDED  



BMKG 
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 00:59 UTC, 26 December 2004  
  9.1 magnitude undersea 

earthquake off the coast of 
Northern Sumatra, Indonesia 
near the city of Banda Aceh  

Megathrust, 1300 km rupture, 
over 12 minutes  

 Surface energy = 1500 x 
Hiroshima atomic bomb  

 Loss of over 230,000 lives  
 The displacement of over 1.6 

million people around the Indian 
Ocean,  

 Environmental Damage 
 Psychological trauma 
 estimated economic losses of 

$14 billion. 

 

The  World changes…..  





BMKG 

INDONESIA METEOROLOGICAL EARLY WARNING SYSTEM  
(INA-MEWS) 

-  Started the operation on 2011 
-  the forecast information is focused on: 
1. Heavy Rainfall 1-hour up to 7 days ahead 
2. Flood 
3. Significant wave 
4. Fine Fuel Moisture Code (FFMC) 
5. Volcanic dust trajectory 
6. Hot spot and smoke, etc. 
 



BMKG 

INDONESIA CLIMATE EARLY WARNING SYSTEM  
(INA-CEWS) 

-  Started the operation on 2013 
-  the forecast information is focused on: 

1.  Starting date of the season 
2. Atmosphere Dynamics 

 ENSO (El Nino and La Nina) 
 IOD (Indian Ocean Dipole) 

3. Drought 
 Precipitation Index 
 Successive days without rainfall 

4.  Climate change trend  
5. Air quality 



Definition of :   
EARLY WARING SYSTEM  

 
An early warning system (EWS) is technology 

and associated policies and procedures 

designed to predict and mitigate the harm of 

natural and human-initiated disasters and 

other undesirable events. 



The 12 Principles in the Hazard Early Warning 
System Guidance: 

  

all important aspects of 
hazards early warning as 
well as clarification 
regarding roles and 
responsibilities of 
institutions and key 
actors in receiving, 
interpreting, and 
reacting to tsunami 
warnings from the 
NMHSs 
 



Principles 1 to 6 elaborates on the roles and 
responsibilities of national level insitution in the 
early warning  system  
Principles 7 to 10 describe the roles and 
responsibilities of local government in the early 
warning system 
Principle 11 describes the roles and responsibilities 
of communities at risk in the early warning system  
Principle 12 provides recommendations to improve 
awareness and preparedness for hazard at the local 
level 



Principle 1: Risk Assessment 
 

“Indonesia is prone to local tsunamis due to the 
fact that its coastline is generally very close to 
tsunami sources. Local tsunamis can reach the 
shore in less than 30 minutes after an 
earthquake occurs.” 
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Indonesia  maritime continent ~ 

DISASTER supermarket : 
1. Hidro-meteorologis; 

2. Geologis. 



EARTHQUAKE AND TSUNAMI 

EARTHQUAKE 

Earthquake   : 33 x  
Tsunami        : 16 x 

>  1 / year 
 1 every 2 years 

Liwa 1994 
(3) 

Banggai 2000 (7) 

Mataram 2004 (11) 

Simeulue 2002 (9) 

Kerinci 1995 (4) 

Majalengka 2001 (8) 

Alor 1991 (1) 

Ransiki, 2003 
(10) 

Mentawai 2005 (12) 
Yogyakarta 2006 (13) P. Buru 

2006(13) 

Alor, 2004 (11) 

Flores 1992 (2) 

Biak, 1996 
(5) 

Maluku 1998 (6) 

Banyuwangi 1994 
(3) 

Pangandaran 2006 (13) 

Nias 2005 (12) 

Madina 2006 (13) 

Padang 2007 (14) 

Situbondo 2007 (14) 

Bengkulu 2000 (7) 

Manokwari, 2009 
(15) 

Nabire 2004 (11) 

Aceh 2004 
(11) 

Nabire 2004 (11) 

Aceh 2012(15) 
Aceh 2012(15) 

Aceh 2012 (15) 
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NO YEAR LOCATION 

1 1991 Alor 

2 1992 Flores 

3 1994 Banyuwangi, Liwa 

4 1995 Kerinci 

5 1996 Biak 

6 1998 Maluku 

7 2000 Bengkulu,  Banggai 

8 2001 Majalengka 

NO YEAR LOCATION 

9 2002 Simelue 

10 2003 Ransiki 

11 2004 Alor, Aceh, Nabire ke-1, Nabire Ke-2, Mataram. 

12 2005 Nias, Mentawai 

13 2006 Jogyakarta, Pangandaran 

14 2007 Padang, Situbondo 

15 2012 Aceh ke-1, Aceh Ke-2, 



Disaster  Statistical  in Indonesia 



Principle 2: Hazards Early Warning System and 
Community Empowerment  

 
 Early warning is a combination of technology and 

community capacity that responds to information 
provided by the technology.  

 As a component of disaster risk reduction, early 
warning requires not only the production of timely, 
technically accurate warnings but also an 
understanding of risk, a reliable link between providers 
and users of warnings and the capacity, on the part of 
communities and authorities, to respond appropriately 
to warnings.  

 A failure in any one of these elements can mean failure 
of the whole warning system.” 



4 (four) Components needed  
for the Effective Early Warning System 

1. Detection, monitoring and forecasting the 

hazards (observation) 

2. Analyses of risks involved (processing hazard 

data into warning) 

3. Dissemination of timely warnings - which 

should carry the authority of government 

 

4. Activation of emergency plans to prepare and 

respond (preparedness, public literacy)  

upstream 
downstream 



Hazards Early Warning System and Community 
Empowerment 

i. a People - Centred Early Warning System 

ii. Active involvement of the community and 
authorities in the area at risk: from risk assessment 
to preparedness 

iii. Institutional requirements for an effective early 
warning system 

iv. Multi-sector, multi-discipline involvement 

v. The four main elements of an early warning system  
are: risk knowledge, risk monitoring and warning 
service, dissemination and communication, and 
response capability (UNISDR, 2006).  

 

 

 



 Identification and awareness of the risk  
 Timely detection and forecasts of the 

potential impacts of any hazards  threat  
 Awareness and preparedness of communities 

at risk  

Appropriate response of communities in "the 
last mile"  

   Early Warning System Goal… 
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Principle 3: Roles and Responsibilities of 
Institutions and Communities in the Hazards 

Early Warning Communication Chain 
 

The BMKG provides earthquake information 
and tsunami warnings to BNPB, local 
governments and the media.  

Local governments are responsible for 
guiding their communities’ reaction to this 
information and for deciding whether or not 
to call for evacuation 



The agencies that play a role in the hazards early 
warning communication chain 

• The Meteorological, Climatological and Geophysical Agency (Badan 
Meteorologi, Klimatologi dan Geofisika – BMKG), with its head 
office in Jakarta, which hosts the National Tsunami Warning Centre 

• Local governments at provincial, district and municipal levels 
• National and local television and radio stations (public and 

commercial) 
• The National Disaster Management Agency (Badan Nasional 

Penanggulangan Bencana – BNPB) 
• The Indonesian Military 
• The National Indonesian Police 
• Communities at risk 
• Cellular service providers 
• Managers of hotels/tourist sites 





Early Warning System Communication Chain 

i. The National Tsunami Warning Centre (NTWC) at the NMHS Office 
The NTWC is the provider of tsunami early warnings in Indonesia. The 
BMKG provides information on earthquakes, tsunami early warnings 
and advice on reaction in areas exposed to tsunami risk and to other 
actors in the tsunami early warning communication chain. 
 
ii The NDMO 
The NDMO (BNPB) is required to follow up on earthquake 
information and tsunami early warnings and advice received from 
the BMKG. The BNPB supports the dissemination of tsunami early 
warnings and advice to local disaster management institutions. The 
BNPB is also responsible for the preparation of an appropriate 
emergency response (search and rescue and assistance on land) as 
soon as the tsunami threat has passed.  



iii. Local governments 

Local governments are required to act on earthquake 
information and tsunami early warnings and advice issued by 
the BMKG. Local government is the only actor in the tsunami 
early warning communication chain that has the authority and 
responsibility to make the decision on, and to officially 
announce, an evacuation status based on information from the 
BMKG. Pursuant to Articles 46 and 47 of Law 24/2007, Article 19 
of Government Regulation 21/2008, and Chapter 2 of the 
Decree by the Head of the BNPB 3/2008, local governments are 
responsible for issuing immediate public announcements 
containing clear directions and instructions to help the 
inhabitants of, and visitors to, an area react quickly and 
appropriately to a tsunami threat. 

Early Warning System Communication Chain (Ctnd.) 



iv. The Military 
The Indonesian Military is required to follow up on 
earthquake information and tsunami early warnings 
and advice received from the BMKG. The military 
has a role in disseminating earthquake information 
and tsunami early warnings at the local level. If an 
evacuation is announced, the military can help to 
evacuate people. The military is required to make 
preparations for an emergency response (search 
and rescue and assistance on land) as soon as the 
tsunami threat has passed. 
 

Early Warning System Communication Chain 
(Ctnd.) 



v. The national Indonesian Police 

The Indonesian Police are required to follow up on 
earthquake information and tsunami early  warnings 
and advice received from BMKG. The police have a role 
in disseminating earthquake information and tsunami 
early warnings at the local level. If an evacuation is 
announced, the police can help to evacuate people. 
The police are required to make preparations for an 
emergency response (search and rescue and assistance 
on land) as soon as the tsunami threat has passed. 

Early Warning System Communication Chain 
(Ctnd.) 



vi. Television and radio stations 

National and local television and radio stations (commercial and 
public) are required to broadcast earthquake information and 
tsunami early warnings from the NTWC and guidance from local 
government, pursuant to Article 34 of Law 31/2009 and Articles 
1 to 6 of the Decree by the Minister of Communications and 
Information 20/2006. Television and radio stations form the 
actor in the tsunami early warning communication chain that has 
direct, rapid and nationwide access to the public. Television and 
radio stations are required to immediately interrupt programs 
to broadcast tsunami early warnings and advice from the NTWC 
to viewers and listeners. 

 

Early Warning System Communication Chain 
(Ctnd.) 



vii. Communities at risk 

Communities at risk are entitled to accurate information about 
the tsunami risk and instructive guidance to allow them to 
respond appropriately and quickly. Communities are 
responsible for making the necessary preparations to save 
themselves from earthquake and tsunami risks. Individuals and 
community organisations are responsible for passing on accurate 
information and guidance to others. Community organisations, 
such as the Indonesian Amateur Radio Organisation (Organisasi 
Amatir Radio Indonesia – ORARI), Indonesian Citizens’ Band 
Radio (Radio Antar Penduduk Indonesia – RAPI) and Search and 
Rescue (SAR), play a role in disseminating earthquake 
information and tsunami early warnings and guidance.  

Early Warning System Communication Chain 
(Ctnd.) 



viii. Cellular service providers 

Cellular service providers comprise one part of the earthquake 
information and tsunami early warning dissemination chain 
using the mode of short message service (SMS). Cellular service 
providers are obliged to forward information on earthquakes 
and tsunami early warnings from the BMKG to the selected and 
previously registered handphone users. These cellular service 
providers give higher priority to the delivery of SMS from the 
BMKG as opposed to general SMS, such as individual/personal 
SMS. In a situation where the traffic of SMS message is high, 
SMS-es from the BMKG are given precedence in the queue for 
sending to registered users. In addition, cellular service providers 
must keep their service operating in good condition. All these 
services are provided free of charge. 

Early Warning System Communication Chain 
(Ctnd.) 





BMKG Office 
Related Officer 

EARTHQUAKE  AND TSUNAMI  
MESSAGES DISSEMINATION TO RELATED OFFICER 

SMS 

FAX 

WRS Client (TV) WRS Client (Institusi Interface & Radio) 
29 



Public Community 

BMKG Office 

Television 

People have to get the 
information from the web 

actively 

Website 

Siren 

BPBD 
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Principle 4: Instruments for the Data 
Observation 

There are three kinds of observation 
instruments, seismograph for earthquake 
observation, GPS for earth plate deformation 
observation, and tide gauges, buoy, CCTV and 
tsunami radar for tsunami observation.  

Through communication networks, data from 
these instruments are sent to the BMKG to be 
processed and used as the basis for 
developing tsunami threat scenarios.” 



 Seismograph, 164 BB  
  Accelerograph, 238    
        Station   

  
INATEWS INFRASTRUCTURE  
OBSERVATION SYSTEM 

Radar Tsunami 



Tide Gauges= 137  BIG (109), IOC (21), BMKG (7) 

           DART-Buoy, 0 buoys   
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  Weather Radar Network  (40) Loc 



 Upper Air observation   
(22 Radiosonde dan 2 Wind 

Profiler) 



Lightning detection network (61 Lokasi) 



AWOS (Automated Weather 
Observing System) 

39 Airport 



Automatic Weather Station 
Network 

Total : 361 sites  
-178  BMKG station 
-183  colaboration 
network  



 ARG, AWS, and  AAWS 
Network 



Principle 5: Sequence and Contents of 
Hazards Warnings 

The BMKG publishes earthquake information or 
tsunami warnings five minutes after an 
earthquake, which are followed by several 
updates and/or an all-clear message.  

The warning messages contain the tsunami 
threat level by district: ‘Major Warning’ (Awas), 
‘Warning’ (Siaga) and ‘Advisory’ (Waspada).” 



Processing System 

SEICOMP 3 – EQ ANALYSIS DECISION  SUPPORT SYSTEM 

AWAS 

SIAGA 

WASPADA 

TDK  ADA TSUNAMI 

TOAST 
(Tsunami Observation And   

Simulation Terminal )      

  TSUNAMI 
   WARNING  
     

   EARTHQUAKE  
   INFORMATION 

  ORIGIN  TIME 
  MAGNITUDE 
  DEPTH 
  COORDINAT 
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BMKG TOAST 
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TOAST 
(Tsunami Observation And   

Simulation Terminal ) 
Is software for tsunami 
simulation (real-time tsunami 
calculations) and verifications 
giving a quick hazard assess-

ment.   

– TOAST is developed by GFZ Potsdam (developer of the real-
time earthquake processing and analysis system SeisComP3 ); 

– The result can be verified by oceanographic sensors such as 
tide gages or buoys.  



Major Warning 

AWAS 

Warning 

SIAGA 

Advisory 

WASPADA 

Cancel or  

All Clear 

43 (43) 

STATUS WARNING 

TSUNAMI WARNING 
     SEGMENTATION 



Sequence and Contents of Hazard Warnings 



Earthquake Information,  

5 minutes after earthquake consists of earthquake parameters 

(location, origin time, magnitude and depth) 

Tsunami Warning Messages 

 5 minutes after earthquake if there is any potential  tsunami 

generated. 

   Consists of earthquake parameters, Tsunami threat area, 

Level of threat (Major Warning, Warning, Advisory), 

Estimated tsunami time arrival. 
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Principle 6: Dissemination of 
Information and Early Warning by the 

NMHSs 

“The BMKG sends earthquake information and 
tsunami warnings to the public via local 
governments, interface institutions, and the 
media, using various communication channels.” 



• BMKG is also Tsunami Service Provider (TSP) for the 
Indian Ocean region, together with India and Australia 

• 26 Indian Ocean rim countries can receive Tsunami warning messages 
from these three TSPs 

• Since October 2011 TSP is fully operational and has taken over the service 
from JMA (Japan) and PTWC (USA) 

• Regular international communication tests are conducted twice a year 

Tsunami Service Provider 

for the Indian Ocean 



InaTEWS 

Ina 
RTSP 

Communication mode selected 

• SMS   

•GTS 

•password protected web 

• Email  

•fax  

NTWCs 

Ina NTWC 

BNPB 

BNPB 
BPBD 

MEDIA 

Nat DMO 

Loc. DMO 

Communication mode : 
• Sms 
• email  

National Regional 





DISSEMINATION SYSTEM   



• The Warning should be received by end user 

• No excuse to fail due to communications 

• Use more than one communications system 

• Use more than one “path” communications 

• Regular test of the communications system 

• Facilities should be designed  for multi 
purposes  

51 
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Internet (email, 
website, social 
network  Twitter 
2.500.000 follower, 
facebook  480.000 
followers) 

 

 

 

SOCIAL NETWORKs 

Television 
Radio  and 
media on 
line, Loc 
DMO 

      WARNING RECEIVER SYSTEM 
                      261 

SIRENs 

GSM  SMS  ~ 5000   

 LBS ( on going ) 

SMS 
FACSIMILE 

Multimode Dissemination 
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Principle 7: Local Government – the Key Actor 
in the Provision of Hazards Early Warning 

Services to People at Risk 
 

“Local governments are obliged to guide 
people’s reaction to groundshaking from a 
nearby earthquake based on the information 
received from the BMKG.” 



Principle 8: Reception of Hazards 
Warnings by Local Governments 

“Local governments have to ensure that they are 
able to receive earthquake information or 
tsunami warnings and advice from the BMKG 
accurately and at all times (24/7) through 
various communication devices.” 



BMKG Office 
Related Officer 

EARTHQUAKE  AND TSUNAMI  
MESSAGES DISSEMINATION TO RELATED OFFICER 

SMS 

FAX 

WRS Client (TV) WRS Client (Institusi Interface & Radio) 
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Satellite 
provider 

GEO Web Server 

Automatic 

PALAPA 

Automatic 

4 MINUTES  

56 
Dissemination 

Server 

InaTEWS 



A WRS service is used to distribute earthquake information 
and warning messages to registered WRS clients (the media, 
local government, the BNPB, police, army, emergency 
operation centres, other national institutions, private 
companies, etc.).  

All local Crisis Centers are expected to have a WRS installed in 
their warning centres. The WRS is software specially designed 
by the BMKG for tsunami early warnings. A client must have 
a personal computer with a continuous Internet link or a 
satellite connection system (DVB) to the BMKG WRS server. 
Additionally, the WRS can be used as a local dissemination 
server to send warnings and advice to local stakeholders in a 
direct and systematic way. 

 

A set of computer  based information  system to 
received information and Warning    (Earthquake , 
Warning) 

ABOUT  WRS………….. 



 Can cover large geographically diverse area, 
suitable with the Indonesia territory as maritime 
continent. 

 Can transmit complete warning including map 

 Available provider for satellite transponder which 
covers the whole Indonesia region 

 Need receiving system at each remote areas which 
require electricity 

 Challenge  to maintain and operate remote system 

 Provide with 5 in 1 facility. 
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Assessment and Establishment Timor Leste  
In Multi Hazard Early Warning System (MHEWS) 

 

As one of implementation  
Cooperation between  
Indonesia (BMKG) and Timor 
Leste in establishment 
Multihazard Early Warning 
System through installation, 
training, establishment 
earthquake monitoring and 
assesment in siren system.  



Providing Earthquake monitoring system InaSeis and 
WRS (Warning Receiver System) as main system in 
operational of Timor Leste Multihazard Early Warning 
System  

Integration of Earthquake monitoring (InaSeis)  
and Dissemination System (WRS) 

 



Principle 9: Decision Making by Local 
Governments 

“Local governments are expected to have the 
capacity to make a decision about the action to 
be taken in their region (i.e. whether or not to 
call for evacuation) in a timely manner, based on 
earthquake information, tsunami warnings and 
advice from the BMKG, as well as local standard 
operating procedures (SOPs).” 



Warning Level and Advice to Local Governments 



Principle 10: Dissemination of Tsunami 
Warnings and Guidance by Local Governments 

“Local governments are required to make use of 
various communication devices that enable 
them to widely disseminate earthquake 
information or warnings, and guidance for 
evacuation, to the public. Sirens are one of 
several effective tools to call for evacuation. A 
steady three-minute sound from a tsunami siren 
means immediate evacuation.” 



Warning Distribution System 



Principle 11: Standard Strategy for Community 
Reaction to Natural Tsunami Warning Signs, 

Earthquake Information, Tsunami Warnings from the 
BMKG and Guidance from Local Governments 

 
 If people feel a strong earthquake, they should 

immediately evacuate to a safe location while 
seeking guidance from the local government.  

 Earthquake information and warnings from the 
BMKG that contain the estimated threat level and 
advice for response are the basis for official guidance 
to the public that either reinforces the need for 
evacuation or cancels an evacuation if there is no 
tsunami threat.” 



Principle 12: Recommendations for 
Local Hazards Preparedness 

Tsunami preparedness depends on the 
preparedness both of local institutions and 
communities at risk.  

Local governments, together with other 
stakeholders, are obliged to analyse the tsunami 
risk, prepare tsunami contingency and evacuation 
plans, develop institutional capacity and 
infrastructure for early warning, issue local 
regulations for disaster management and raise 
people’s awareness of the tsunami risk and 
appropriate ways to respond it.” 



Local Hazard Preparadness Scheme 



 
 



Warning formats 



LEGAL BASIS FOR DISASTER MANAGEMENT 
i. Laws 

- Law 24/2007 on Disaster Management 

- Law 31/ 2009 on Meteorology, Climatology and Geophysics 

- Law 32/2004 on Local Governments 

ii.  Government regulations 

Government Regulation 21/2008 on the Implementation of Disaster Response 

iii.  Ministerial regulations 

- Regulation by the Minister for Communications and Information 20/2006 on Tsunami and  

- other Disaster Early Warning through Broadcast Agencies across Indonenesia Regulation by 

the Minister for Home Affairs 27/2007 on Disaster Management Facilities and Infrastructure 

- Regulation by the Minister for Home Affairs 46/2008 on Guidelines for the Organisation and 

Work Procedures of a BPBD 

iv.  Regulations by the Head of the BNPB 

- Regulation by the Head of the BNPB 4/2008 on Guidelines for the Formation of a BPBD 

(local NDMO) 

- Regulation by the Head of the BNPB 4/2008 on Guidelines for Preparing Disaster 

Management Plans 

v.  Decrees 

Decree by the Coordinating Minister for Social Welfare as the Chair of the Disaster Management 

National Coordination Agency (BAKORNAS PB) 21/2006 on the Designation of Government 

Agencies as Focal Points and the Formation of an Indonesian Tsunami Early Warning System 

(InaTEWS) Development Team 

 

 



Legal and institutional requirements for local 
early warning services 

• early warning services must operate 24/7 
• early warning services need to use SOPs 
• early warning requires official delegation of 

authority 
• Synchronisation of SOPs at the provincial, district 

and municipal levels (to avoid the inconsistencies 
in the decision making) 

• Cooperation between provinces, districts and 
municipalities in delivery of tsunami early 
warning services and guidance 
 



The minimum requirements for delivering local 
early warning services 

 
• A 24/7 operations control centre. 
• The office space located outside the risk zone. 
• Communication equipment and channels to receive warnings from the 

NMHS and to disseminate warnings and guidance to the public and the 
relevant authorities. 

• Backup power should there be a power cut when there is a strong 
earthquake. 

• A supervisor and at least two personnel working in shifts to provide 24/7 
warning services (two or three personnel working in shifts are 
recommended). 

• All personnel trained in the SOPs for decision making and information 
dissemination. 

• Personnel trained in the use of communication equipment on each shift. 
• All procedures and information relevant to early warning services in the 

24/7 unit are documented in Early Warning Operational Guidelines. 



Public Awareness Activities 
Important points that should be made to people during 
awareness activities include: 

• basic information of the principles of disaster management, 
general information about hazards,  

• people’s knowledge and understanding of their area,  

• information about Early Warning System,  

• where warnings come from and how people can receive them 
(warning chain),  

• the set-up of the local warning- and guidance-dissemination 
system and procedures,  

• the reaction scheme regarding siren sounds and their 
meanings,  

• the content of guidance messages,   

• the local evacuation plan, etc. 



IMPORTANT 
Building public awareness and capacity is 

key to the success of an early warning 
system because, however good the early 
warning system, if the community at risk 

does not understand or accept it, the 
system will not be effective. 



THANK YOU 


