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Tectonic setting of Indonesia (Modified from Irsyam et al., 2017)



-
P —

)

=

MK

®

Seismicity of Indonesia

* Indonesia is one of the most
seismically active areas.

* On average, about 7,524
earthquakes occur annually.
* The number of earthquakes

drastically increased in 2018 due

to the earthquake sequences in
Palu, Mamuju, and Lombok.
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Some notable destructive earthquakes and

tsunamis are :
1. 2004 Aceh-Andaman (>200,000 casualties)

2. 2018 Palu (>2,000 casualties)
3. 2018 Sunda Strait (>400 casualties)

== 7004 Aceh
(DW, 2021)

2018 Sunda Strait
(Reuters, 2023)
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* Indonesia Tsunami Early Warning
System (InaTEWS) was inaugurated
on 11 November 2008.

« InaTEWS was developed with the
support of some countries, such as
Germany, Japan, China, etc.

* InaTEWS provides earthquake and
tsunami information not only for
national areas but also for
Southeast Asia and Indian Ocean
countries.

; OVERVIEW OF INDONESIA'S TSUNAMI WARNING SYSTEM
MK
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InaTEWS Command Center (2025)
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BMKG’s Processing System
Flowchart

PROCESSING SYSTEM :
1
1
EARTHQUAKE EARTHQUAKE TSUNAMI 1 SEA LEVEL
MONITORING PROCESSING PROCESSING !/ MONITORING
SYSTEM SYSTEM SYSTEM 1 SYSTEM
1

TSUNAMI EARLY
WARNING

Earthquake monitoring system includes:
1. Seismometers
2. Accelerometers

Y

EARTHQUAKE
INFORMATION

Sea level monitoring system includes:
1. Tide gauges (radar, pressure, and
encoder sensors)

MULTMIMODE
DISSEMINATION

STRUCTURE
S J
fCTCCCCCCCCCCICICCoSCICIICICIICIIIZCICC 2 2. Buoys
| CULTURE |
| v I
' Stakeholders: National and Local Disaster |
: Management Authority, Local Government, :
| Mass Media, Military, Police, Search and |
: Rescue Agency, etc. :
| l |
| I
I Coastal / at-risk |
: communities :
o S S S S J



-
e

)

—
BMKG

OVERVIEW OF INDONESIA'S TSUNAMI WARNING SYSTEM

Volcanic Tsunami Monitoring (Presidential Decree No. 93 Year
2019)

Geological
Agency
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Seismic Data

InaTEWS
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Tsunami Information
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Multimode Dissemination

Offshore Bottom
Pressure Gauge
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Tide Gauge

After the 2018 Sunda Strait volcanic tsunami event, the InaTEWS started to monitor
the tsunami from the volcanic activities.




Observation System

549 seismic stations have
been deployed in Indonesia.

BMKG also operated 697
accelerometer for strong
motion monitoring
Additionally, BMKG collects
real-time seismic data from
other international networks
for earthquake monitoring.

B

LATENCIES

SEISMIC
STATION

L Jun 13,2023 09:25:46 L/ NNY/ .
‘ Lalanglinggah Selemadeg Barat Tabanan RTBI ( Ba I I )

Regency Bali




OVERVIEW OF INDONESIA'S TSUNAMI WARNING SYSTEM

Sea Level Observations Distribution in Indonesia
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Observation System
416 sea level observations are
operated to support the InaTEWS.

» Type of sea level observation:

o | 1 ; Z & 4 L
o O o, v < €490 ”

1) Coastal tide gauge,
2) Offshore bottom pressure gauge iy
3) High Frequency Radar. o |55 el Observatior
" | wamor
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TIDE GAUGE
¢ TSUNAMI GAUGE
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; OVERVIEW OF INDONESIA'S TSUNAMI WARNING SYSTEM
BMK
TOAST (Tsunami Observation And Simulation Terminal ) -

PROCESSING SYSTEM . ' \ ; ,
real-time simulation and pre-calculated tsunami database (+ 22,000 scenarios)

2021-06-01 03:00:28

SeisComP - Earthquake Analysis

Tsunami
Warning
Estimated Wave Height (EWH)

Origin Time
Magnitude 3@5 % o Estimated Time Arrival (ETA)

Depth
Epicenter

¥

e

(Original slide from BMKG)
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Warnina Level Advice from BMKG to Local
: g =eve Government

Province/District/City government that
are at “Advisory” level are expected
ADVISORY to pay attention to this warning and
immediately guide their communities
(WASPADA) to move away from the beach and

river banks.

B ———




-
e

—
-

)

OVERVIEW OF INDONESIA'S TSUNAMI WARNING SYSTEM
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BMKG
Dissemination system

SMS

4/ MEDIA
SOSIAL

Warning Receiver
System

InfoBMKG Info BMKG WRS - BMKG
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MITIGATION STRATEGIES
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BMKG
BMKG conducts several community capacity-building activities to increase the awareness

of the community :
1. Earthquake Field Course (Sekolah Lapang Gempabumi, SLG)
2. BMKG Goes to School

3. Tsunami Ready Community
The other institutions (i.e., Disaster Management Agency, Universities, Research and
Innovation Agency, and Non-Governmental Organizations) are also involved in the

capacity building activities.

Tsunami Ready Community in

Earthquake Field Course in North BMKG Goes to School in
Tanjung Benoa, Bali (2025)

Sumatra, Sumatra (2021) Manado, Sulawesi (2021)
]




MITIGATION STRATEGIES

IMPLEMENTATION OF EARTHQUAKE FIELD SCHOOL

Period 2015 - 2024
Total: 9.481 Participants from 178 Locations

Participants/ Years

2015 ) 330
2016 > 779 2020 ) 1.782
2017 ) 60 2021 ) 1.301 LOCATIONS

2018 > 50 2022 )> 1.383 o
2019 ) 1344 2023 ) 1.326 2024 ) 1.126 Participants
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e 92 2 Tsunami Ready Communities in Indonesia (UNESCO - 10C)

—r— 1. Tanjung Benoae - Badung 6. Tambakrejo - Malang 11. Pangastulan Village - Buleleng 17. Galala Village - Ambon
BMKG 2. Glagah - Kulonprogo @ 7. Kuta Mandalika - Lombok 12, Parangtritis Village - Bantul 18. Sidaurip Village - Cilacap
Deah 3. Kemadang - Gunung Kidul 8. Purus - Padang 13. Tirtohargo Village - Bantul 19. Deah Glumpang - Aceh
Glumpang 4. Pangandaran - Pangandaran 9. Lolong Belanti - Padang 14. Gadingsari Village - Bantul 20. Gampong Jawa - Aceh
Mon 13 Gampong 5. Panggarangan - Lebak 10. Tapakih - Padang 15. Poncosari Village - Bantul 21. Lam Kruet - Aceh

i 16. Hative Kecil - Ambon 22. Mon Ikeun - Aceh

~ .
’
Kemadang 1'
J Olagah Ta.mbakn]o ’
99 (ZaS « Pangastulan

((KQ) 9 @@l&&ﬂ_l’\dauka

Tanjun
Poncosari Tirtohargo BeLoa’ ‘

Gadingsari P
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MITIGATION STRATEGIES

TSUNAMI READY INDICATORS

| | ASSESSMENT (ASSESS)

1 | ASSESS-1. Tsunami hazard zones are mapped and designated.

2 | ASSESS-2. The number of people at risk in the tsunami hazard zone is estimated.

3 | ASSESS-3. Economic, infrastructural, political, and social resources are identified.

Il | PREPAREDNESS (PREP)

4 | PREP-1. Easily understood tsunami evacuation maps are approved.

5 | PREP-2. Tsunami information including signage is publicly displayed.

6 | PREP-3. Outreach and public awareness and education resources are available and
distributed.

7 | PREP-4. Outreach or educational activities are held at least 3 times a year.

8 | PREP-5: A community tsunami exercise is conducted at least every two years.

Il | RESPONSE (RESP)

9 | RESP-1. Acommunity tsunami emergency response plan is approved.

10 | RESP-2. The capacity to manage emergency response operations during a tsunami is in
place.

11 | RESP-3. Redundant and reliable means to timely receive 24-hour official tsunami alerts
are in place.

12 | RESP-4. Redundant and reliable means to timely disseminate 24-hour official tsunami

alerts to the public are in place.




MITIGATION STRATEGIES

IMPLEMENTATION OF BMKG GOES TO SCHOOL
2021-2024

Total Participants: 64,495 from 772 Schools

Participants/Year

2021 ) 4.364 | 70 Schools
2022 ) 8.280 | 111 Schools
2023 ) 18.660 | 401 Schools




STANDARD OPERATING PROCEDURE (SOP)
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STANDARD OPERATING PROCEDURE (SOP)

SOP of National Tsunami Warning
Center (NTWC)

DAERAHC

&
aroa A7

Gai<3
]

arit) dangan GUI DS
asutwa__ [7]

v

Area A:
Area B:
Area C:

¥

L

berdssanian oomes

v

(Eazymcva)
(<60 mant) dengen GUI
DSMait WA

A4

ameter GB, !
harys ka PEC L Drassban?
e i Paramter B » et Cpruds o,
(<60 mark) asersh yg mersskan FOT-2 Famussitan| Bordaskan Fockac (Easywavel,
Gorgen WA, mocin vamonar GBoproa: tan
oz con e goo ‘unarm, bordzakan (< 15 mank dar| OT) dlarfuttian
sk FocMoc (Exsyaane) iﬁ mambust Press Rekasa
+ (<20 ok PD
Narass (WA (s iy Slanutan !
rtkMzS met.t Pross.
- Aoz |
k ]
7 Wieh gompsa draskan
Forarmase GBe cacean 3
merazkan cgn Veh, ) Qurye
b ko LnbkzE
Frass Rabae l"
¥
FOT-4 pangaknican
oo reimoange o |
10t + pross ‘
cortmnca toraihire jam ats
patrbnges POT4 perganriad =)
e waming (ETA taraks2]
bl ) T jam 2t
cortrance pirginandata coafokal
4001, prass convenc
I




STANDARD OPERATING PROCEDURE (SOP)
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Earthquake
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Is there a ™\
tsunami & Send EQ parameter (< 3
proposal in >————T——  minutes) with GUI DSM
V.
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N\ area? y

\
\LY

:
PDT -1: send EQ
+ tsunami prediction
(Tsunawi, Easywave)
< 3 menit) with GUI DSM
2 followed by WA

Call
KBMKG, D3, KPG,
KPS*

=

Is there a
tsunami proposal
in Indonesian
area?

//"I/mens:ly scale >= V MM

(Shakemap or report P
_ from people) or M>=
T 6.0

g Is there a

tsunami proposal
in Indonesian

area?

\—\,W/ ~
Call
Y.

—+ KBMKG, D3, KPG,
KPS*

Y
1

PDT-2: Update EQ parameters +
tsunami prediction, based on
FocMec (Tsunawi, Easywave)
(<15 minutes from OT), create

3 press release

T
|
Y
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PDT-2: Update EQ parameters + R

tsunami prediction, based on

FocMec (Tsunawi, Easywave)

(<15 minutes from OT), create
press release

T L
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Branch's
SOP

NTWC AREA A

Create Press Release

—

EQ parameters + felt
area with long SMS
and felt EQ web

N

/Sea level data \\\
: until last ETA?
N\ /

PDT-3.x: 4

Update EQ parameters +
tsunami prediction based
on FocMec (Easywave) +
sea level observation data

End of tsunami waming (last

ETA + 2 hours or higher

office decision, sea level obs
data, td-tdur, press

PDT4: L9

EQ Parameters +

felt area with long

SMS and felt EQ +

press release (only
for M>= 5)

P
Mz26or
Intensity 2 IV >—T

Create Press
Release

( Finish |
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STANDARD OPERATING PROCEDURE (SOP)
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STANDARD OPERATING PROCEDURE (SOP)
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press conference

NTWC AREAC



STANDARD OPERATING PROCEDURE (SOP)

Earthquake

Event i . SOP of ASEAN Earthquake Information Center (AEIC)
SOP AEIC v1.2021 , ' A : 4 [1 Squth East Asian Countries]

Is epicenter

in ASEAN
area?
Wilayah AEIC :
Lintang:-15 (LS) sampai 20 (LU)
Y Bujur: 85 (BT) sampai 160 (BT)
v X Java .m,f, "
e - 3
« T Mag >= 6.5 . srgre
:,‘ Sea e
Y
T v
Send earthquake info in
AEIC tab
(< 10 minutes)
Y
Finish
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SOP of Tsunami Service Provider (TSP)
[24 Indian Ocean Countries]
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© Indian Ocean
B Pasific Ocean

STANDARD OPERATING PROCEDURE (SOP)

EQ Event

Epicenter located in
green or blue area or

inland 200 km from
coast ne in green
and blue area

Mag >=6.5

Ysunamll_sp
propasal in

tab - TOAST in
10 area?

Send Bull. 1usi
GUIDSM TSP ta
(<10 minutes)

Send Bull 1

DSM TSP ta

Tsunami
proposal in TSP
tab - TOAST in
10 area?

(Green area M Bull-1 >= 65
or blue arca M Bul-1 >= 8)7
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STANDARD OPERATING PROCEDURE (SOP)

Tzunami
proposal in TSP
tab - TOAST in
10 area?

6

Send Bull 2 (No THREAT)
using GUI DSM TSP tab
Send Bull 2 using GUI (< 20 minutes)
SM TSP tab in TOAST Y-
(Easywave)
(<15 minutes)

{Graen area M Bulk1 >= 6.5
or blue ares M Bul-1 >= 8)7

Send Bull 2 (No THREAT)
using GUI DSM TSP tab

r Send Bull 3.x using GUI
(< 20 minutes) DSM TSP tab in TOAST
T
Any new sea level data Y-
to the last ETA?
Send Bull 4 using GUI
DSM TSP tab in TOAST T
(Last ETAT4 + 2 hours)
v v Y

Finish
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