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BACKGROUND

• The recent escalation in volcanic activity/eruption
of Anak Krakatau is becoming increasingly
concerning.
• The potential threat of a tsunami disaster due to

the volcanic activity of Anak Krakatau.
• The absence of a system capable of directly

detecting early tsunami warnings in the waters of
Anak Krakatau.
• The installation of Inexpensive Device for Sea Level

(IDSL) to strengthen early tsunami warnings in the
waters of Anak Krakatau.



OBJECTIVES

• Installation of the IDSL tsunami detection device capable of identifying sea level anomalies,
automatically triggering the system to alert local authorities about potential tsunamis generated
by volcanic activity. This enables swift disaster response actions to be taken.

• Availability of tsunami detection, allowing the InaTEWS BMKG tsunami early warning system to
detect waves much earlier, mere minutes after the event initiation. Through this device, warnings
can be issued before tsunami waves reach residential and community infrastructure in the Sunda
Strait and surrounding areas.

• Strengthening the capacity of InaTEWS BMKG to provide rapid and accurate early tsunami
warnings, especially in the Sunda Strait region.



ACTIVITY SCOPE

1. Installation of IDSL detection devices
2. Installation of AWS-WL Devices as a complement 

and sensor backup
3. Installation of VSAT Station supporting 

communication devices

Krakatau 
islands

Sebesi

LOCATION

Sea Navigation Tower Platform on
Rakata Island, Water of Mount Anak
Krakatau





• Well-sheltered location.
• Coastal characteristics highly suitable, an 

existing navigation tower platform is 
available.
• wide beach.
• Early tsunami detection can be achieved in 

less than 5 minutes.
• Existing structure is highly suitable for 

equipment placement, facilitating 
installation and maintenance.

CONSIDERATIONS FOR 
PLACEMENT OF TSUNAMI 
DETECTION EQUIPMENT ON 
RAKATA ISLAND



NO 
ITEM PERANGKAT / PERLENGKAPAN QTY KETERANGAN

1 Sensor Water Level Ultrasonik 1 Unit Pengukur Tinggi Muka Laut/Air (akurasi 1 - 5 
mm dengan range 5 - 10 m)

2 Solar panel 100W 1 unit Power Supply tenaga Surya

3 Baterai (7.2 Ah & 36 Ah) 3 unit Baterai/Aki yangt terdiri 1 unit di box utama 
(7.2 Ah) dan tambahan 3 unit di box ke-2 (36 
Ah).

4 Regulator Tegangan 1 unit Pengatur daya
5 Mini Computer (Raspberry Pi B+) 1 unit Sistem Akusisi dan logging data serta

transmisi
6 Modem Teltonika 1 Unit GSM Transmitter dan Wireless Access
7 Webcam/CCTV 1 Unit Kamera Webcam/CCTV untuk visual 

monitoring

8 Dudukan Tiang IDSL 1 set Mounting Perangkat IDSL

EQUIPMENT LIST OF
INEXPENSIVE DEVICE FOR SEA LEVEL (IDSL)



NO 
ITEM PERANGKAT / 
PERLENGKAPAN

QTY KETERANGAN

1 Dudukan Tiang AWL 1 Set Mounting Perangkat AWS
2 Sensor Water Level 1 unit Pengukur Tinggi Muka Laut/Air
3 Sensor Water Temperature 1 unit Pengukur Suhu Air
4 Sensor Hujan/Rain Gauge 1 unit Pengukur Intensitas Hujan
5 Sensor Suhu dan Kelembaban 1 unit Pengukur Suhu dan Kelembaban Udara
6 Solar Panel 1 Set Power Supply tenaga Surya
7 Data Logger Box (Data Logger, 

Baterai 17Ah, Regulator dan 
Modem)

1 Set Sistem Akuisisi dan Power Supply 
Module

EQUIPMENT LIST OF AUTOMATIC WEATHER STATION (AWS) 
WATER LEVEL



EQUIPMENT LIST OF VSAT STATION BAKTI –
KOMINFO



    

 

IDSL dan VSAT Installation Layout on Navigation Platfrom HUBLA

DESIGN OF TSUNAMI DETECTION 
EQUIMENT INSTALLATION ON RAKATA 

ISLAND



INSTALLATION TEAM



INSTALLATION PROCESS



INSTALLATION RESULT



I N D O N ES I A  T S U N A M I  N O N  T E K TO N I K

InaTNT
BIGBMKG

INDONESIAN TSUNAMI NON-TECTONIC MONITORING SYSTEM

CURRENT DEVELOPMENT STATUS 2023
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Chronology of TSUNAMI PALU 28 SEPTEMBER 2018

17:02:43WIB Origin Time

17:07WIB

BMKG issued Tsunami Early 
Warning System (+5’)

Model tsunami 
(Aranguiz et al. 2020)

17:06WIB
The tsunami hit the city 

of Palu (~3.5’)
Tsunami recorded on the 

Pantoloan TG(17:06)

Tsunami recorded on the CCTV of a 
private house in Palu

https://www.youtube.com/watch?v=Cxg9gP17KOw&t=506s

17:06 WIB

BACKGROUND
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14:30 UTC /21:30 WIB 
(+27’)

14:43 UTC /21:43 WIB 
(+40’)

14:40 UTC /21:40 WIB 
(+37’)

14:50 UTC /21:50 WIB 
(+47’)

Tsunami Record
BMKG issues early warning of 
high sea waves

07:00 WIB
21 Dec

20:56 WIB PVMBG announced Mount 
Anak Krakatau Eruption

21:30 WIB BMKG received reports of 
abnormal high tides

21:30 – 22:00 WIB BMKG checked Tide Gauge data

22:30 WIB BMKG issued a press release 
for an atypical Sunda Strait 
tsunami

BACKGROUNDChronology of TSUNAMI KRAKATAU 22 DECEMBER 2018
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OBJECTIVES OF INATNT DEVELOPMENT

1

• Integrate sea level observation data from 
internal and external resources/stakeholders 
internal into a single integrated system and 
display

2

• To provide sea level anomaly automatic 
detection facility through mareogram data as 
heads up for the operator

3
• To provide supporting system and SOP for 

Non Tectonic Tsunami Warning System.

19



DEFINITION

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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INTEGRATED SEA SURFACE MONITORING SENSORS FROM INATEWS INSTITUTIONS

BIG

BPPT/BRINPUSMAR - BMKG

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 1 237 BIG 1 minute 5 minutes
4 Tide Gauge 2 (RT) 26 BIG 5 seconds 5 seconds

5 IDSL 11 KKP/BRIN 11 seconds 11 seconds

6 Buoy 7 BPPT/BRIN

15 minutes 
(normal mode) / 
15 seconds 
(tsunami mode)

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

7 CBT 2 BPPT/BRIN 15 seconds 15 seconds

Number of Integrated Sea Level Monitoring Sensors : 298 Sensors

BPPT/BRIN
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SEA LEVEL MONITORING SENSOR FOR TSUNAMI DETECTION
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TELE-TSUNAMI OBSERVATION (INDIAN OCEAN)

NO NETWORK TOTA
L OWNER

1 Dart Buoy NOAA 33 NOAA

2 Tide Gauge IOC 165 IOC

3 Tide Gauge INCOIS (India) 7 INCOIS
TOTAL 205
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https://nctr.pmel.noaa.gov/tda_document
ation.html

TSUNAMI DETECTION ALGORITHM
APPLIED IN INATNT

IDSL Alert Mechanism (Annunziato, 2015)

TDA - BUOY TDA - IDSL TDA - INATNT



2516th APRU MULTIHAZARD SYMPOSIUM, 021

STREAMVIEW MAPVIEW MONVIEW

DATA STATUS SUMVIEWCREATE EVENT

INATNT GRAPHICAL USER INTERFACE (GUI) MODULES



26

MONITORING GUI 
AUTOMATIC SEA LEVEL ANOMALY DETECTION

AUTOMATIC SEA LEVEL ANOMALY 
ALERT MESSAGE VIA WHATSAPP

AUTOMATIC SEA LEVEL ANOMALY MONITORING

Alert notifications will be activated on this GUI when any detected sea level anomaly occurs, displaying the tsunami height, 
arrival time, potential earthquake event associated with the anomaly, and the detection method used. Each anomaly alert 
meeting specific criteria will be forwarded via WhatsApp message to the InaTNTInfo group for internal consumption



27

TSUNAMI TRAVEL AND ARRIVAL TIME PREDICTION 
FROM ALL EARTHQUAKE POSSIBILITIES

TSUNAMI TRAVEL AND ARRIVAL TIME PREDICTION

InaTNT displays the predicted time travel and arrival time of the tsunami at each water level station for all 
possible earthquake events
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AIR PRESSURE/BAROMETER OBSERVATION SENSOR (AWS-WL) INTEGRATED TO 
INATNT TO DETECT AIR WAVE PHENOMENON FROM VOLCANIC BLAST
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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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DETECTED METEOTSUNAMI / RISSAGA PHENOMENON FROM 
15 JANUARY 2022 HUNGA TONGA VOLCANIC ERUPTION 

BLAST IN INATNT SYSTEM

The small tsunami was detected caused by the 
atmospheric disturbance in IDSL Sensor in Prigi, 

East Java

DETECTED TSUNAMI TRIGGERED BY EARTHQUAKE 
MAGNITUDE 7.7 QUAKE OFF NEW CALEDONIA IN INATNT ON 

29 MAY 2023 

DETECTED EVENTS



THANK YOU
CENTER FOR EARTHQUAKE AND TSUNAMI BMKG


