INaTNT — Indonesian Tsunami Non
Tectonic

unesco

Intergovernmental
Oceanographic
Commission

Iman Fatchurochman

ICG Indian Ocean Tsunami Warning & Mitigation System SOP Workshops July 2023:
Standard Operating Procedures (SOPs) for
National Tsunami Warning Centres (NTWCs) and
Disaster Management Organisations (DMOs)




>

unesc

Intergovernmental
Oceanographic
Commission

Outline

Background

INaTNT Development

Sea Level Observation Network

INnaTNT GUI

Observed Case

ICG Indian Ocean Tsunami Warning & Mitigation System SOP Workshops July 2023



Background

@ 05:02:UTC'

commn N sl croma . 0
R so iy

05:06UTC =« % PR
@r—— -~ %

Model tsunami -+ =~

(Aranguiz et al. 2020)

@S:ONTQ

Origin Time

S TS CoTT Y S Ty B — BERPOTENSI
TSUNAMI

P
&/

unesc

Intergovernmental
Oceanographic
Commission

Chronology of TSUNAMI PALU SEPTEMBER 28, 2018

Tsunami recorded on the CCTV of a
private house in Palu

Tsunami recorded on the
Pantoloan TG(05:06 UTC)

The tsunami hit the
city of Palu (~3.5’)

d
3
2
>
=}
i

VN

| e
https://www.youtube.com/watch?v=Cxg9gP17KOw&t=506s
= BIVIKG issued Tsunami Early
N - 3 a =R ]

aaaaaaaaa

ami vwarning & Mitigation System SOP Workshops July 2023



Background UNnesc
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22 Dec (LOCC” Tlme) gf:nrmgsirgghic

07:00 AM BMKG issues early warning of : Record
@ *  high sea waves sunami Recor
14:30 UTC /09:30 PM (+27’) 14:40 UTC /09:40 PM (+37’)
08:56 PM PVMBG announced Mount Anak % — Marina Jambu 299 Keeta AT
@/ *®  Krakatau Eruption W“J“WAM/M”’W
£ 0.00 0.00 ""“““““’—’JMMMMMM M‘\M/\r
0930 PM BMKG received repOI’tS Of § 2.032:9:4413:12 14:24 15:36_:;\:;;(13:8:% 2.0;12:60 13:12  14:24  15:36 _1;::nsjang18:ee
. . (%) :43 UTC /09:43 PM (+40’ : : +47’
@ Py abnormal h|gh tldes 6B urc/ ( ) 100 14:50UTC /09:50 PM (+47’)
0.00 A"\N\j\ll\\/‘V\}\f’\/“/\//“/\/\M 0.00 _—_——————*/V\M/'V\[\/\JJ\A/\/\/W\/\/-
09:30 — 10:00 PM BMKG Checked T|de Gauge data -1'%12:00 13:12  14:24  15:36  16:48 1;;:2-;:%):% 13:12  14:24  15:36  16:48  18:00
-@

@

10:30 PM BMKG issued a press release
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InaTNT Development

INnaTNT is an integrated system that detects sea level change anomalies that indicate a
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tsunami wave which recorded by sea level observation data. Several sea level observation
networks from internal (BMKG, BIG, BRIN (formerly BPPT), KKP) and external resources have
been integrated into INnaTNT system. The presence of InaTNT will improve the performance of
the InaTEWS System in detecting tsunamis caused by tectonic and non-tectonic sources.

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

l 1 display

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

+ To provide supporting system and SOP for
Non Tectonic Tsunami Warning System.
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https://nctr.pmel.noaa.gov/tda_document IDSL Alert Mechanism (Annunziato, 2015)
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PGT - BMKG PUSMAR - BMKG BPPT/BRIN BPPT/BRIN BPPT/BRIN Oceanographic

Sea Level Observation Network

Commission

TSUNAMI GAUGE AWS - WATER LEVEL IDSL — WATER LEVEL TSUNAMI BUOY Cable Based Tsunameter (CBT)

BIG SAMPLING

NETWORK TOTAL OWNER 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
e |1hour (roma

6 Buoy 7 BPPT/BRIN 15 seconds model) / 1 minutes Total: 298

: (tsunami mode) )
(tsunami mode) Sensors
CBT BPPT/BRIN 15 seconds 15 seconds
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Sea Level Observation Network unesco

Intergovernmental

STATUS MAP Oceanographic

Commission
Data Latency Water Level Station Distribution Map
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The map shows the water level station data latency level which represents the last data time recorded
shape of the icon for each type of water level station. Animated blue circle marker represents a new e

Provider server status checking is carried out by using the ping method directly from the client to the remote server
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CCTV & Barometer Sensors
unesc
Intergovernmental

‘ Oceanographic
Commission
INEXPENSIVE DEVICE SEA LEVEL MEASUREMENT (IDSL) & TSUNAMI GAUGE SENSORS
ARE EQUIPPED BY COASTAL CAM/CCTV TO VISUALLY CONFIRM TSUNAMI WAVE
. AIR PRESSURE/BAROMETER OBSERVATION SENSOR (AWS-WL) INTEGRATED TO

INATNT TO DETECT AIR WAVE PHENOMENON FROM VOLCANIC BLAST
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Graphical User Interface-GUI
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Indonesia Tsunami Non-Tectonic (InaTNT) for Indian Ocean

TSUNAMI TRAVEL TIME AND ARRIVAL TIME
PREDICTION FROM ALL EARTHQUAKE POSSIBIL

Detail Information
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GUI FOR MONITORING Commission
AUTOMATIC SEA LEVEL ANOMALY DETECTION

AUTOMATIC SEA LEVEL ANOMALY

Water Level Anomaly Alert Monitoring ALERT MESSAGE VIA WHATSAPP

831 @ o ikl @

User. user [supernvisor]

Detection Alert

G Logout .

Ahadi, Hasan, Internet, Li

Last Sea Level Anomaly Alerts (Auto Update) INFO GEMPA: Telah terjadi
mammesen | A oums  saven I Y B T N gempabumi mag4 5, okasi

darat 43 km BaratDaya Ransiki,

— — — — 1688302502046 T1.SANARAD1 2023-07-02 12:26.00 2023-07-02 12:32:00 -0.073 2023-07-02 12:50:00 8.850 0.728 None INT  View
o Ny waktu:02-Jul-23 18:40:28 WIB,
1688301212530 TS.PACJIL.RAD 20230702 12:24:30 2023-07-02 12:32.40 11.117 20230702 12:33:10 7.801 za 0.806 None INT | View R
kedlmn:43 Km, gempa ini
1688298629726 TS PACJIRAD 2023-07-02 11:49.00 2023-07-02 11:40:10 11.235 2023-07-02 11:5010 7.719 zd 2037 None INT  View . = o
O Sound Alert dirasakan(MMI):lll Ransiki, Il
Latest Sea LeVe| Anomaly 1688298271339 T8 PACJIRAD 2023-07-02 11:42.40 2023-07-02 11:39.50 11.236 2023-07-02 11:4410 7.604 zd 1.467 None INT | View Oransbari:BMKG [UJl COBA
1688298198108 TS PACJIRAD 20230702 11:39:20  2023-07-02 11:39:50 11.236 2023-07-02 11:43.00 7.706 zd 1431 None INT  View WHATSAPP AUTO BROADCAST]
TLSANARADL 1688297655435 WL AWSSTAZ225 RAD 2023-07-02 11:14:00 20230702 11:23:00 0148 2023-07-02 11:34:00 6652 sl 093 None INT | View 19:07
T T T - 1688297415485 TS PACJIRAD 20230702 11:29°20 20230702 11:29:30 5431 20230702 11:30:00 32 082 sl 0.085 None INT  View . . "
— s 0.073 m = . Terdeteksi anomali muka laut di
0501 - int.trig 1688297256524 OPAGOPWL 20230702 11:09:00 20230702 11:16:00 0084 20230702 11:21:00 8.083 sl 1.498 None INT | View stasiun Tsunami Gauge Pacitan
s | (LOW -rlde) 1686297004432  T1SRBYRAD1  202307-02 10:40:00 2023-07-02 10:40:00 0078 2023-07-02 11:2000 8.207 sl 0232 None INT  View (TS.PACJI ) pada:
/ \‘ 1688291502900 2UYPRRADT  2023-07-0209°5110 2023-07-02 095120 -1452 2023-07-02095135 9.954 sl 0251 None INT | View - Sensor RAD dengan tinggi 11.117
z 0.40 f \ T1.SANA.RAD1 1688290401261 T1.PRGLPRS1 2023.07-0209:24:01 2023-07-02 09:25:14 -0.083 2023-07-0209:26:112 7.665 0 1587 None INT  View m, pukul 2023-07-02 12:24:30 UTC
; 0.35 / 1688289841878 T1.PRGIPRS1 2023-07-02 09:13:04 2023-07-02 091614 0300 2023-07-0209:2106 8319 sl 0.361 None INT  View dan “dak ada event gempabuml yang
E . ' ( e =L ) 1688289841855 T1.PRGLPRS2 2023-07-0209:13.04 2023-07-02 09:15:01 0253 2023-07-0209:21.06 8.061 sl 0.316 None INT  View terasosiasi:
¥ 00| \ = i e : [SNR: 0.806, Level: 7.8, Method:
; — — 1688289610532 T1.PRGIL.PRS2 2023-07-0209:05.03 2023-07-0209:11:.07 0.198 2023-07-0209:15.01 8.358 sl 0.618 None INT | View Zd, src: |NT, LaStDT: 2023_07_02
025 |_+7| of N 1688289546958 T1PRGLPRS2 2023-07-0209:04:04 2023-07-02 09:13:04 0198 2023-07-0209:1501 9923 £l “1.059 None INT  View 12:33:10].
| B— P ‘ Harap periksa melalui link berikut
0.20 Ml .,f. -"'\'l__ \ L ini:
a1s -0 https://inatnt.bmkg.go.id/tntmon
I ] : Amibon /stasiunstatus.php?net=TS&sta=
02107 04:00 0207 07:00 02/07 10:00 02/07 13:00 Kandad
Time (UTC) Leaflet PACJI
InaTNT-BMKG 19:33
Ts(AIC) 2023-07-02 12:26:00UTC z
AutomaticEQ Mag:3.5, 02-Jul-23
Ts 2023-07-02 12:32:00UTC :03:57 WI k: 2.9 * 1.
Alert Level. 5850 Method: sl 20:03:57 WIB, Lok: 2.92 LS = 141.37
Last Samp. Time 2023-07-02 12:50:00UTC BI.( Hear Nofth Coast of Papta
SNR: 0.728 Source: Internal (InaTNT) ) ) New Guinea ), Kdimn:11 Km::BMKG
D 1668302502046 [UJI COBA WHATSAPP AUTO
BROADCAST] 20:07
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DETECTED TSUNAMI TRIGGERED BY EARTHQUAKE Commission
MAGNITUDE 7.7 QUAKE OFF NEW CALEDONIA IN INATNT ON
29 MAY 2023

DETECTED METEOTSUNAMI / RISSAGA PHENOMENON FROM
e 232“;.“:5’.33".;5;’{’327'3‘?2“’0 15 JANUARY 2022 HUNGA TONGA VOLCANIC ERUPTION

Epicenter: 170.72°E 23.15°S -

BLAST IN INATNT SYSTEM
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S 10 P07 The small tsunami was detected caused by the

atmospheric disturbance in IDSL Sensor in Prigi,
East Java
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Mareogram Playback/Simulation : Example how Internal TDA InaTNT

detects Tsunami Palu 28 September 2018 Wave in Pantoloan TG
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Figure 1
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Indonesia Tsunami Non-Tectonic (InaTNT) for Indian Ocean

How to access?

URL address:
https://inatnt.bmkg.go.id

The user name and password are equal
with the user name and password for
accessing TSP Indonesia password
protected web

Recommended web browser apps:

@ ¢

Firefox chrome

INATNT SYSTEM MONITORING
DASHBOARD
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https://inatnt.bmkg.go.id/
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