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SEISMOTECTONIC OF INDONESIA

❖ Located in the junction 

of four active tectonic 

plates, Indonesia is 

inevitably prone to 

earthquake  tsunami

❖ 6 subduction zones with 

13 megathrust segments

❖ There are about 295 

seismic faults had been 

identified, still many 

more had not been 

identified

❖ Indonesia is seismically 

active, in one year:

▪ Earthquake with a 

various magnitude : 

5.000-6.000 times

▪ Earthquake M>5,0: 

250-350 times

▪ Destructive 

earthquake 8-10 times

Eurasia
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IndoAustralia
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Pacific

Plate

Philippines

Plate



3

SEISMOTEKTONIK INDONESIA
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INATEWS OPERATIONAL BUILDING
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EARTHQUAKE & TSUNAMI PROCESSING

❑ SeisComP

❑ TOAST

❑ Dissemination
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INATEWS BACKUP SYSTEM - BALI
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PRESIDENTIAL DECREE NO. 93 – 2019 ; STRENGTHENING AND DEVELOPMENT OF 
EARTHQUAKE INFORMATION AND TSUNAMI WARNING
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< 1990
Analog Data, Manual 

Earthquake 
Processing

2008 - 2018
InaTEWS : automatic 

SeisComP, DSS, TOAST

370 - 521 
Sensors

2019 – 2023
Strengthening 

InaTEWS

1991 - 2007
Digital Data, Manual 

Earthquake Processing
(ONYX, JISNET, Jopen)

1- 2 Days 3 Hours 5 Minutes 3 - 5 Minutes

Automatic Earthquake Processing with Digital DataAnalog Data, Manual 

Earthquake Processing
Digital Data, Manual 

Earthquake Processing

176 Sensors21 Sensors< 21 Sensors

2023 - Next
Strengthening InaTEWS:

“SisPro Merah Putih”, Automation 
in Earthquake Processing and 

Dissemination

521 - 600 
Sensors

1 - 3 Minutes

MILESTONE OF MONITORING AND PROCESSING INATEWS
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CURRENT STATUS OF SEISMIC STATIONS 
AND SEA LEVEL MONITORING

521 Seismic Sites for Earthquake Detection

Shelter

236 + 82 (RT) Tide Gauge (BIG)

36 Automatic Water Level (BMKG)

13 IDSL Water Level (KKP – BRIN)

7 Tsunami BUOY (BRIN)

Tide Gauge 

Buoy Water LevelSensors
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INDONESIAN SEISMIC NETWORKS FOR INATEWS

Legend:

        Existing Seismic Stations (521) 

        Planned 2023 and 2024 (11 +20)

       Shared Seismic Stations (21)
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21 SEISMIC STATIONS FOR INTERNATIONAL SHARED REALTIME DATA

Legend:

      Shared Seismic Stations (21)
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SEISMIC STATION EQUIPMENTS

The list of items in the shelter location include :

A. Sensor System 

     - Seismometer

     - Accelerometer

B. DAU (Data aquisition unit) System

     - Digitizer

C. Remote Site Communication System

    - Modem VSAT

    - Antenna VSAT

    - BUC (Block Up Converter)

    - LNB (Low Noise Block)

D. Power Supply System

    - Solar Panel

    - MPPT Solar Controller

    - Grounding System

    - Baterai Lithium

    - Solar Combiner Box

    - Cable set for power supply
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TOPOLOGY OF THE SEISMIC SYSTEM AT BMKG

Overseas Seimic Data Sources

InaTEWS Jakarta

InaTEWS Backup Bali

Seismic data access
For UPT Geofisika/Balai

Seismik data acquisition system

Seismik data 
archieving system
(Pusat Database) 

since 2008
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SEA LEVEL MONITORING FOR SUPPORTING INATEWS

Legend:

        Existing Sea Level Monitoring (266)

        Planned 2023 and 2024 (100)
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SEA LEVEL MONITORING SENSORS

BIG

BPPT/BRINPUSMAR - BMKG KKP

TIDE GAUGE

AWS – WATER LEVEL IDSL – WATER LEVEL TSUNAMI BUOY

BPPT/BRIN

Cable Based Tsunameter (CBT)

PGT - BMKG

TSUNAMI GAUGE

NO NETWORK TOTAL OWNER SAMPLING RATE TRANSMIT RATE

1 AWS Water Level 35 BMKG 1 minute 1 minute

2 Tsunami Gauge 5 BMKG 1 minute 5 minutes

3 Tide Gauge 1 157 BIG 1 minute 5 minutes

4 Tide Gauge 2 (RT) 54 BIG 5 seconds 5 seconds

5 IDSL 7 KKP 11 seconds 11 seconds

6 Buoy 7 BPPT
15 minutes (normal 
mode) / 15 seconds 
(tsunami mode)

1 hour (normal model) 
/ 1 minutes (tsunami 
mode)

7 CBT 1 BPPT 15 seconds 15 seconds

Number of Integrated Sea Level Monitoring Sensors : 266 Sensors
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INEXPENSIVE DEVICE SEA LEVEL MEASUREMENT (IDSL) & TSUNAMI GAUGE SENSORS 
ARE EQUIPPED BY COASTAL CAM/CCTV TO VISUALLY CONFIRM TSUNAMI WAVE
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INATNT (INDONESIA TSUNAMI NON TECTONIC) APPLICATION

InaTNT is an integrated system that functions to detect sea level change anomalies that indicate a tsunami 

is recorded by sea level observation sensors owned by BMKG, BIG, BPPT and KKP. The presence of 

InaTNT will improve the performance of the InaTEWS System in detecting tsunamis caused by tectonic and non-

tectonic sources.

Buoy & CBT
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INATNT (INDONESIA TSUNAMI NON TECTONIC) APPLICATION

STREAMVIEW MAPVIEW MONVIEW

DATA STATUS SUMVIEWCREATE EVENT
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METEOTSUNAMI / RISSAGA PHENOMENON FROM 15 JANUARY 2022 HUNGA TONGA 
VOLCANIC ERUPTION BLAST THAT WAS DETECTED



21

METEOTSUNAMI / RISSAGA PHENOMENON FROM 15 JANUARY 2022 HUNGA TONGA 
VOLCANIC ERUPTION BLAST THAT WAS DETECTED
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TSUNAMI PROCESSING (INATEWS)
TOAST (TSUNAMI OBSERVATION AND SIMULATION TERMINAL)

2021 > 18.000 scenario

2022 :: 20.000 scenario

2023 :: 22.000 scenario
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TOAST PRESPECTIVE VIEW  
AREA MODELING

(TSUNAWI – EASY WAVE)

TSUNAWI

EASYWAVE

❑ GEBCO_08 Bathymetric 
❑ Tcarta 90 m resolution 
❑ Ship cruises 
❑ Local bathymetric charts 
❑ SRTM 90 m on land

❑ GEBCO_08 Bathymetric 
          2 arc minutes 
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TOAST TSUNAMI BULLETINS

NTWC

AEIC

TSP
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PALU-DONGGALA, 28 SEPTEMBER 2018

SeimComP3

TOAST
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TSUNAMI WARNING TIMELINE

Earthquake 

Occurrence

Realtime 

Earthquake 

Information

Ma

BULLETIN - 1 BULLETIN - 2

BULLETIN - 3 BULLETIN – 3.n BULLETIN - 4

Major

Warning

Warning Advisory Major

Warning

Warning Advisory

Earthquake Parameter

& Tsunami Potential, 

when status of warning 

available

Earthquake Parameter 

Updating & Estimate 

Tsunami Arrival 

and Status of Warning, 

Sea Level Observation 

(Tide Gauge etc)

and Updating Status of 

Tsunami 

Tide Gauge Observation 

Updating (if available)

Final

Tsunami Bulletin 

based on Top Level directive 
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BMKG DISSEMINATION MODES DEVELOPMENT

< 2006
• Telephone
• Faximile

2006
• Telephone
• Faximile
• Ranet
• SMS

. 

2008
• Telephone
• Faximile
• SMS
• WRS-DVB
• GTS
• Email
• Web

2009
• Telephone
• Faximile
• SMS
• WRS-DVB
• GTS
• Email
• Web
• WRS2WAY
• WRS Media

2013
• Telephone
• Faximile
• SMS
• WRS-DVB
• GTS
• Email
• Web
• WRS2WAY
• WRS Media
• Social Media
 (FB, Twitter)

2018
• Telephone
• Faximile
• SMS
• WRS-DVB
• GTS
• Email
• Web
• WRS2WAY
• WRS Media
• Social Media
 (FB, Twitter)
• WRS Mobile

5 IN 1

2020
• Telephone
• Faximile
• SMS
• WRS-DVB
• GTS
• Email
• Web
• WRS2WAY
• WRS Media
• Social Media
 (FB, Twitter)
• WRS Mobile
• WRS New Gen
• Telegram Channel
• Radio Broadcaster
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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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Sekolah Lapang Gempabumi Tsunami Ready 

Tahun 2021

Sejak tahun 2015 BMKG telah melakukan kegiatan peningkatan 

kapasitas Pemerintah Daerah dan Masyarakat di Wilayah Rawan 

Gempa dan Tsunami melalui program Sekolah Lapang Gempabumi.

SEKOLAH LAPANG GEMPABUMI-TSUNAMI READY (SLG-TR)

(UNTUK MEMAHAMI RESPON INFO. GEMPA DAN WARNING 

TSUNAMI UNTUK PEMDA/MASY)

MITIGATION FOR EARTHQUAKE AND TSUNAMI 
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INSPECTION FOR TSUNAMI EVACUATION ROUTE

For enhancing Earthquake and Tsunami Mitigation, Head of BMKG

had conducted Inspection for Tsunami Evacuation Route in Maumere 
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MAPPING FOR TSUNAMI HAZARD
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BMKG GOES TO SCHOOL
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PILOTING THE INTERNATIONAL RECOGNITION OF INDONESIAN 
TSUNAMI READY

Indonesia Piloting UNESCO IOC Tsunami Ready Recognition of 7 (seven) communities. 

BMKG starts to advocate the implementation the 12 indicators of Tsunami Ready indicators

Advocacy of the compliance 

of the 12 indicators

Discussion on the 

development of community 

emergency response team
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THANK YOU

www.bmkg.go.id

@infoBMKG

Jl. Angkasa 1 No.2 Kemayoran Jakarta Pusat, Indonesia
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