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INDONESIA’S EARTHQUAKE AND TSUNAMI THREAT

1. Coastal Sea-
Level Stations 

 (Shallow Water)

2. Bottom Pressure 
Sensors (DARTs)  

 (Deep Water)

3. Cabled sensors 
 (Intermediate 
Depths –Deep Water)
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INDONESIA’S EARTHQUAKE AND TSUNAMI THREAT

Consequence of 
Indonesia is being 
located on 4 tectonic 
plates: 13 megathrust 
and 295 active faults

Indonesia is 
located on the 
border of 4 
tectonic plates
1. Indo-Australia
2. Eurasia
3. Pacific
4. Philippines.

46% of Indonesia’s coastline 
are prone to tsunami

Seismicity of Indonesia

The impact not only to Indonesia but also to ASEAN 
and many countries in Indian Ocean coastal area



INAUGURATION OF 
INDONESIA TSUNAMI EARLY WARNING SYSTEM

InaTEWS’ main 
products: earthquake 
information and 
tsunami early warning

Dissemination within 3 
minutes after 
earthquake (2023 – 
now)

Indonesia’s target of Tsunami Early Warning System:
Quickly detecting earthquake and 
inform tsunami early warning to 
stakeholders

Exact response from the community 
to reduce and minimize disaster 
impact

Inaugurated on November 11, 2008
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< 1990 
Processing 
Manual data 

analog

2008 - 2018
InaTEWS : 
automatic 

SeisComP, DSS, 
TOAST

370 - 493 
Sensor

2019 – 2023
Pengembangan 

InaTEWS

1991 - 2007 
Processing manual
 data digital (ONYX, 

JISNET, Jopen)
1- 2 hari 3 jam 5 menit 3 - 5 menit

Processing otomatis dan data digitalProcessing manual data 
konvesional

Proceesing manual 
data digital

176 Sensor21 Sensor< 21 Sensor

2023 - dst
Pengembangan InaTEWS:

SisPro Merah Putih, 
Otomatisasi prosesing dan 

diseminasi

493 - 600 
Sensor

1 - 3 menit

MILESTONE OF MONITORING AND PROCESSING INATEWS
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INDONESIA SEISMIC SENSORS NETWORK

Until 2024: 533 seismometers
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SEA LEVEL MONITORING NETWORK OF INATEWS

Sea level sensors network : 266 sensors
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SEA LEVEL MONITORING NETWORK OF INATEWS
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Seiscomp  – earthquake analysis
TOAST (Tsunami Observation And Simulation Terminal )

Using real time and pre-calculated tsunami database simulation

Earthquake
Information

 Origin Time
 Magnitude
 Depth  
 Location

Tsunami
Warning

6

PROCESSING SYSTEM
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TSUNAMI PROCESSING SYSTEM
TOAST (TSUNAMI OBSERVATION AND SIMULATION TERMINAL)

1. easyWave (Dr. Andrey Babeyko (GFZ-Germany)
2. TsunAWI (Alfred Wagener Institute-Germany)
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TSUNAMI PROCESSING SYSTEM
TOAST (TSUNAMI OBSERVATION AND SIMULATION TERMINAL)

1. easyWave (Dr. Andrey Babeyko (GFZ-Germany)
2. TsunAWI (Alfred Wagener Institute-Germany)
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TSUNAMI PROCESSING SYSTEM
TOAST (TSUNAMI OBSERVATION AND SIMULATION TERMINAL)

1. easyWave (Dr. Andrey Babeyko (GFZ-Germany)
2. TsunAWI (Alfred Wagener Institute-Germany)
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EQ TSUNAMI KAMCHATKA M8.7

Date : Wednesday, 30 July 2025
Time : 06:24:50 WIB 
Location : East Coast Kamchatka, Rusia 

Magnitudo :  M8,7 
Epicenter : 52,51° N; 160,26° E  
Depth : : 18 Km
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IOC TIDE GAUGE RECORDS
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AWS MARITIM, TIDE GAUGE & TSUNAMI GAUGE RECORDS
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TSUNAMI MODELING DATABASE
TOAST (TSUNAMI OBSERVATION AND SIMULATION TERMINAL)

2021 :: 18.000 scenarios
 2023 :: 22.000 scenarios
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DISSEMINATION MODES

Warning Receiver 
System

Warning Receiver 
System New Generation

Email WebFaxSMS

Dissemination Flow

Smartphone Apps

Earthquake 
Information 

and Tsunami 
Early Warning

Local 
Govt

Media

Private and 
Industry Sector
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3.X

Local Government

BULLETIN 3.2 – 3.n
Tide Gauge Data 
Obs.

Earthquake 
Information

TSUNAMI EARLY WARNING TIMELINE
BMKG

Earthquake parameters 
and tsunami potential, 
estimation of tsunami 
arrival, estimation of 
tsunami height

BMKG Tsunami Early Warning Timeline

Earthquake 
occured

Receiving warning, decision
making for evacuation, and giving
instruction to community at risk

Community : Reacted to the
warning from BMKG & instructions
from Local Government

Earthquake parameter
update and estimation of
tsunami arrival and threat
level

Tide gauge observation 
information, and 

tsunami threat level 
update

Tide Gauge data 
observation

Termination of 
tsunami early 

warning

30-60 minutes ≤ 120 minutes

≤ 3 minutes ≤ 10 minutes

WARNING ADVISORY WATCH WARNING ADVISORY WATCH
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Status Description

WARNING
> 3 M

The Regional Government in “Warning" status is expected to 
pay attention and immediately direct the public to conduct a 
complete evacuation. This status indicates a high level of 
danger, with the potential for waves exceeding 3 meters.

ADVISORY
0,5 -3  M

The Regional Government in “ADVISORY" status is expected to 
pay attention and immediately direct the public to evacuate. 
This status indicates a significant level of danger, with the 
potential for waves between 0.5 and 3 meters.

WATCH
0,25 – 0,5 M

The Regional Government in “WATCH" status is expected to 
pay attention and immediately direct the public to stay away 
from beaches and riverbanks. This status indicates a 
heightened level of caution, with the potential for waves less 
than 0.5 meters.

TSUNAMI THREAT LEVEL STATUS 
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EXAMPLE OF INFORMATION ON MOBILE APP
WARNING RECEIVER SYSTEM

Tsunami early warning 
can be received through 
phone with informative 
map display and text 
information, quick and 
massive. 

Application available on 
Google Play and App 
Store
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We need to detect seismic events in real 
time and provide early warning, allowing 
for timely evacuation and safety measures.

INDONESIA EARTHQUAKE EARLY WARNING SYSTEM
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TOTAL

SENSOR

301
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EVALUATIONPERFORMANCE EEW ON CIANJUR M5.6 EQ 21 
NOVEMBER 2022

● Warning 6 seconds after OT with significant error
● The error decreased gradually and stable after 7.5 seconds (epicenter 

and depth), and 12 seconds (magnitude)
● Final error: 15km (epicenter), 2km (depth), 0.8 (magnitude)
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InaEEWS MONITORING WEBSITE
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• April 27, 2024 at 23:29:47 WIB 
(UTC +7) a tectonic earthquake with 
a magnitude of M6.2 occurred in the 
Indian Ocean, South of West Java

• The epicenter of the earthquake was 
located at 8.39° S and 107.11° E, 
precisely located at sea at a 
distance of 156 km southwest of 
Garut Regency, West Java

• THE APPS STILL UNDER INTERNAL 
TESTING

DOCUMENTATION OF DISSEMINATION USING 
INAEEWS MOBILE (ANDROID APPS)
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PLANNED DISSEMINATION 
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CONCLUSION

Shared Threat, Shared Solutions
Indonesia (from the Sunda Arc) and Cascadia face similar, time-critical megathrust 
tsunami threats. Our presentation even utilized TOAST simulation models for an M 
9.0 Cascadia event, demonstrating the global nature of this threat and the need for 
shared solutions.

Offshore Observations are Non-Negotiable
Our experience shows that seismic data alone, while critical for the initial 
warning (now <3 minutes), is not enough. Our network of offshore 
observations (Buoys, Tide Gauges, CBTs) is crucial for:
•Confirmation: Providing the "ground truth" that a tsunami has been 
generated.
•Modeling Accuracy: Updating wave height and arrival time estimations.
•Building Trust: Reducing false alarms and enabling timely warning 
terminations (PD 4)
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CONCLUSION

Key Lesson: EEWS Integration is a Game-Changer
As Cascadia plans its offshore network, we offer a critical lesson from our 
own development: integration with an Earthquake Early Warning System 
(EEWS).

•Our InaEEWS can issue alerts in seconds (e.g., 6 seconds after the Cianjur 
EQ).

•This creates a robust, layered system:
1.Seconds-Warning (EEWS): A shaking alert for self-evacuation before 
the wave's arrival.
2.Minutes-Warning (TEWS-Seismic): The initial tsunami potential 
warning based on seismic parameters.
3.Confirmed Warning (TEWS-Sea Level): An updated, validated 
warning confirmed by offshore observation data.
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