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EARTHQUAKE AND TSUNAMI THREAT
IN INDONESIA

Indonesia Region is a Part of 
“Ring of Fire”

 Indonesia is one of a very 
seismic active region in the 
world

Seismicity of Indonesia
(1900 – 2021)
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EARTHQUAKE AND TSUNAMI THREAT
IN INDONESIA

 295 active faults and 5 active 
subduction zone:
1.Sunda Subduction, 
2.Banda subduction, 
3.North Sulawesi Subduction, 
4.Molucca Sea Subduction and
5.North Papua Subduction

 46% of Indonesia coastal length 
is prone to tsunami
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ESTABLISHMENT OF INATEWS 
INDONESIA TSUNAMI EARLY WARNING SYSTEM

-The main product of InaTEWS is 
Earthquake Info and Tsunami Warning
- Required to disseminate Earthquake 
Information and Tsunami Warning within 
5 minutes after the earthquake  occurred

Indonesia Tsunami Early Warning System Goal’s:
Timely detection of earthquake event 
and provide tsunami warning to the 
responsible-institutions and people.

Proper response of 
communities to reduce and minimize 
the impacts of disaster.

Inaugurated on November 11, 2008
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SEISMIC NETWORK
SYSTEM (411)

TG 
BIG

BUOY
BPPT

need additional 
ministry or 
institution as 
interface

INATEWS COMPONENT
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INATEWS SEISMIC MONITORING NETWORK (CODE IA)
411 SEISMIC STATIONS UNTIL SEP 2021
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InaTEWS Seismic Monitoring 
Network

INDONESIAN : 411 STATIONS
SITES FROM OTHER COUNTRIES : 200 STATIONS
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PETA USULAN JARINGAN MONITORING 
TSUNAMI

International Support / cooperation of deployment 
seismic network

Germany (GFZ)
• 21 seismic stations
• Technical capacity building

Japan
• 20 seismic stations
• Technical capacity building

China (GEA)
• 14 seismic stations
• Technical capacity building

USA
• Technical capacity building

Australia
• Technical capacity building

CTBTO
• 6 seismic stations
• Technical capacity building
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SEA LEVEL MONITORING NETWORK USED BY INATEWS

To strengthen the operational of InaTEWS, BIG (the Geospatial 
Information Agency) added the network of tide gauges into 159 stations, and  31 
GNSS-Control Tide Gauges.
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PROCESSING SYSTEM

1. Seismic Processing
 Seiscomp3 server
 Seiscomp3 client 

2. Tsunami Processing  
Toast application
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PROCESSING SYSTEM

Seicomp 3 – Eq Analysis

TOAST (Tsunami Observation And Simulation Terminal )
Using real time simulation and pre-calculated tsunami DTB

Earthquake 
Information

 Origin Time
 Magnitude 
 Depth  
 Location

Tsunami Warning

6
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SEISMIC PROCESSING

AUTOMATIC AND MANUAL REVIEW BY OPERATOR ON DUTY
IN OPERATIONAL ROOM
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SEISCOMP3
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TSUNAMI PROCESSING

Pre-calculated Tsunami Database (Tsunawi)
• Until 2021, InaTEWS has 20.000 Tsunami Scenarios to complete the 

previous scenario, which only consists of 4580 scenario tsunami.
• Achievement of tsunami database is to improve the capability in issued 

the tsunami warning in all area of Indonesia.

On fly or real time simulation 
• Applicable for all area in the world
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TSUNAMI PROCESSING

TOAST (EASY WAVE)
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TSUNAMI PROCESSING

TOAST (TSUNAWI)



22

BMKG
PROCESSING SYSTEM

1. InaTEWS Main system in Jakarta
2. Backup system in Regional office Bali
3. Training system 
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InTEWS Operational Building



24

BMKG

INATEWS MAIN SYSTEM - JAKARTA



25

BMKG

INATEWS BACKUP SYSTEM – BALI ISLAND
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DISSEMINATION FLOWCHART
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Warning Chain InaTEWS

SMS

BMKG

WRS

STAKEHOLDER:
• Local Gov.
• BPBD
• BNPB
• Media
• Police
• Army
• Ports
• Harbours
• Air ports
• NTWCs
• etc

C
O
M
M
U
N
I
T
Y

Email, Fax

Web site

Social 
Media

Mobile 
apps
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 52

SOCIAL NETWORKs

Television 
Radio  and 
media on 
line, Loc
DMO

WARNING RECEIVER SYSTEM

SIRENs

GSM SMS  

SMS
FACSIMILE

MULTIMODE DISSEMINATION
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MOBILE APLICATION
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EXAMPLE MOBILE APPS MESSAGE CONTENT
MOBILE BASED WARNING RECEIVER SYSTEM

Development of 
dissemination system, 
WRS 4.0, where the 
tsunami early warning will 
be received by the 
smartphone user with 
maps and more informative 
texts, fast and massive.

This application can be 
downloaded from Google 
Play and App Store
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WARNING RECEIVER SYSTEM NEW GENERATION 
(WRS NEWGEN)

Realtime earthquake 
information

Earthquake 
information 
based on the 
SOP (M≥5.0), 
and felt 
earthquake

Feature of the WRS NewGen:
 Sound of alarm when earthquake occurred
 Realtime earthquake information
 Earthquake information and tsunami warning based on the SOP
 SMS forwarding
 Earthquake information and tsunami warning on screen
 Historical data in the last of 20 days

Smart Display 
WRS NewGen
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WARNING RECEIVER SYSTEM NEW GENERATION (WRS NEWGEN) 

In 2020, WRS 
NewGen had been 
installed at 315 
locations

100 WRS NewGen are 
installed in 2021
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INDONESIA RESPONSIBILITY IN GLOBAL AREA

a) Indonesia as Tsunami Service Provider (Indian Ocean) 

b) Indonesia as ASEAN Earthquake Information Center 

c) Indonesia as NTWC of IO area

d) Indonesia as NTWC of Pacific area

e) Indonesia as NTWC of SCS area
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CAPACITY BUILDING

• Formal degree and training for Staff
• Outreach Activities (INDONESIAN TSUNAMI READY)
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GRADUATE PROGRAM AND TRAINING FOR NTWC 
OPERATORS 

MASTER DOCTORAL

Indonesia Study abroad Indonesia Study abroad
2 (IISEE Japan) 6 1 (China)

Training Program for Operators
1. Online training of Advance Hazard Earthquake and Tsunami Course
2. Online training on Seismic Network Data Quality

Experts from USGS were invited to give the lectures session for The NTWC 
Operators
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THE INDONESIAN TSUNAMI READY

Group Discussion in developing 
Tsunami Evacuation Map

Developing Tsunami 
Hazard Map

•Indonesia Tsunami Ready (InaTR) is an
outreach program of community capacity
building by examining and implementing
12 indicators of Unesco-IOC Tsunami
Ready Community. The InaTR is conducted
in the following ways:
1. Field Survey and advocation to fulfill

the 12 indicators;
2. Two days intensive Workshop of

Indonesian Tsunami Ready to evaluate
and finalize all the indicators;

3. Tsunami Drill for school through
BMKG Goes to School;

•The InaTR has been included in our
national priority program by the Ministry
of National Development Planning Agency
(BAPPENAS)

•30 Communities are planed to be
participated in 2021
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30 LOCATIONS OF INDONESIAN TSUNAMI READY 
COMMUNITIES IN 2021
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Https:inatews.bmkg.go.id,  https://www.bmkg.go.id

THANK YOU
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