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Indonesia : Natural Disaster Laboratory ?

- The geography of Indonesia create
- vulnerability in many regions

eophysical and Hydrometeorological

2rs occurs in the Natural Disaster

ry, such as

olcano Eruption, Tsunami

Fire, Flood
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Indonesia - The Ring of Fire

Indonesia lies in the path of the most active
earthquakes in the world due to it is surrounded by
the Pacific Ring of Fire, and is located above three
continental plate collisions, namely:

According to the World Risk Index 2020:
Indonesia has the risk of extreme natural

10,24%

Potential disasters in Indonesia can be grouped into two (2) main
groups, namely main hazards and collateral hazards.

Sumber: World Risk Index, National Geographic Indonesia
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Potential of Natural
Disaster Caused By
Tectonic Activities
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National Earthquake Map In 2017 Based On Megathrust Earthquake Sources
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Ref: Pusat Studi Gempa Nasional, 2017
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Economic Losses Due to Geological Disasters From 2004 - 2019
Reached Rp. 235.26 T (20 Billion USD)

Sources : Coordinating Ministry for Economic Affairs
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RP 221 TRILIUN KERUGIAN s u
AKIBAT KEBAKARAN HUTAN

Kebakaran hutan dan kabut asap yang terjadi sepanjang
Juni - Oktober 2015, telah berdampak buruk bagi
perekonomian nasional. Selain memicu perlambatan
ekonomi daerah, kebakaran tersebut telah menghanguskan
2.6 juta hektar lahan atau setara 4.5 kali Pulau Bali, serta
menimbulkan kerugian hingga Rp 221 triliun,

Kerugian Kebakaran Hutan
Setara dengan:

21 1,9%

Dampak Bagi Daerah

| KALSEL P
SUMOCL 292
608 28
54 b
&% o i LAMAN TANG TERINKAR ' { %

Menekan PDB Triwulan 11| ©8 12 mantan merupakah dasran yang.
paling parah terkena dampak, PDE
KALTENG nwulan i turun 1,2% dibanding

\ \ NA} \-Og triwuton sebekimnya.”
5,2% 128 NDIAME DIOP
(Trhwustan 11} ERONMOM LITARA BANS OUNA D IWDONESI

Kerugian Banjir Kalsel

Diperkirakan banjir Kalsel yang terjadi beberapa
202 1 waktu lalu menyebabkan kerugian mencapai

Rp 1,349 triliun.

Sektor terdampak:

Kesehatan dan

Pendidikan Painatnaan Sasal Infljaxsgruktur

Rp 30.446.692.579 Rp 27.605.693.805 Rp 424.128.02.438

- Produktivitas -
Perikanan Masyarakat Pertanian

Rp 46.533.894.981 Rp 604.562.264.927 Rp 216.266.044.755



@ Disaster Mitigation

AI-driven
Disaster
Predictive
Modelling




Al PREDICTIVE
MODEL FOR L&F FIRE
MITIGATION

Development of Hotspot forecast
system and peat water level (TMAT)

Al-based can be the basis of policy
recommendations - Impact-based
Forecasting and Risk-based Warning

Early efforts to mitigate forest and
land fires
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&, Identify Data Source
= Discover available Data
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Peatland Monitoring Data

HOTSPOT

Hotspot Information
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Data Analysis
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Hotspot Clustering

Hotspot and Peatland
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Model Prediksi Tinggi
Muka Air Tanah
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Fire Danger

Rating

Smokies

INA-FDRS

Ministry of Envi t

SiPongi

Fire Hotspot

Weather Forecast

USED BY TEAM FOR

\)) Operasi

FDRS

Hotspot Forecast

Disaster Mitigation

.:| Pencegahan . Historical/Real TIme Forecast

Prims MVP Phase 1

Peatland
Ground
Water Level

Hotspot

Fuel

Weather and
climate

Total
economic
value

Smoke Spread
Image

Stats




Smokies

INA-FDRS

SiPongi

Fire Hotspot

Weather Forecast

P S

Ground water

Forest fire warning

Hotspots fire area

Observed hotspot

Purpose level monitoring system (stats and graphics) locations
Forecast None None None None
Capability
Information Ground water - Fire weather Hotspot observation
Provided level Qata from index data from 4 satellite
2 stations « Human factor
- Fuels (index for
how much can
be burned)
- Total economic
value
Users Weather - Fire Fighter « Public « Public
Mod Team - BPBD - Fire Fighter - Weather Mod

Team

USED BY TEAM FOR

. ) Operasi
Current Landscape | Where Our MVP Fits ©°

FDRS

Hotspot Forecast

.:| Pencegahan . Historical/Real TIme

Prims

Disaster Mitigation

Forecast

MVP Phase 1
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Weather
forecast

Forest fire
warning system

Hotspot forecast

Condition of peatlands in

Indonesia and the progress

of peatland restoration
efforts.

Early forest fire warning
system to prevent fire risk
in each province using Al

(Short-Term)

(Short-Term)

(Long—Term )

7 days (weather)
30 days (climate)

None

Mid/Long-Term

1-3 months

Weather and
climate forecast

Public

6 days Monthly
(*3-6 month in Phase 2*)
- Fire Weather | Hotspot - Peatland geometry - Hotspot
Index - Peatland water - Seasonal climate forecast
- Fine Fuel monitoring - Peatland ground water level
Moisture - Hostpots
- Smoke - Scars
Spread
Image
- Hotspots
Distribution
- Fire - Weather Mod team
Fighter - BNPB
- BPBD




@ Disaster Mitigation
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Prakiraan Tinggi Muka Air Tanah e

Periode 6 Bulan : \ - Prakiraan Tinggi Muka Air Tanah © @

B&; \\ff\ Aman &

Jumlah stasiun dengan TMAT rendah (< 40 cm) £ s Slaga
SUMATERA Bahaya )
Riau
33 Stasiun 3 5 7 25 13 4 9 Prakiraan Curah Hujan © 0
Jambi éendm
5 Stasiun 0 0 1 3 1 0 v

Sumatera Selatan

6 Stasiun 1 0 1 1 1 0 v

KALIMANTAN

Kalimantan Barat

7 Stasiun 3 2 0 2 1 0 v

SUMATERA
SELATAN

Kalimantan Selatan

3 Stasiun 0 0 0 1 1 0 v

PEAT TMA FORECAST WILL HELP DETERMINE EFFECTIVE, EFFICIENT AND ACCOUNTABLE
WEATHER MODIFICATION TECHNOLOGY OPERATIONS
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° Dashboard Al Kebakaran Hutan dan Lahan Administrator e
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. Pengguna © Penanganan + ~ eran

o
an
10Dec20201005:58  [] A BATAL

Data Input

09Dec20200124:42 [ ; Prediksi Hotspot
09Dec202010:4324 [

: T wmomossfl - Eorast and Land Fire Prediction System with

o Prediksi Waktu Kejadian

Process Monitoring ) : 2020-11-15 s/d 2020-12-25 Period 8 Days for the Next 1 Month-

Probabllitas : 5

o e O ¢ - Used Machine Learning
=s :  Early Warning System for Forest and Land Fire Risks
I T in an area..
P « Hyperparameter Input, using satellite/Citra data,
installed sensor, and other parameters

« Monitoring Devegetation of forest and land

%, Miscellaneous

0 Sistem Prediksi Resiko Kebakaran Lahan

Rekomendasi

Rekomendasi Penanganan X

Koordinat : 102.28711, 0.20215

Waktu: 2020-12-09 13:24:42
Lokas

Keterangan *

Kebakaran Hutan

T™MC

TAMBAHKAN

"
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Big Data: 2 Prediction Results: 4
v" TMA Peatland at 6 Province in Sumatera & » TMA Peatland Daily
Kalimatan » 50 Stations, For the next 3 months

v 50 Station, 3 years, Resolution 10 minutes

R i

PAPAN INFORMASI
TINGKAT BAHAYA KEBEAKARAN HUTAN & LAHAN
Pilih Stasiun

Bagan Jaya

Stasiun Pemba

Bandingkan Grafik

Tanah Gambut Pilih Stasiun :

Pulau Muda 1

ASEAN Peatland Forests Project (A
ghih dari 3 gigaton karbon dioksida setj o' an ! .
ikitnya 100 juta populasi dunig
k lebih dari 2od

Outcomes:

O Strengthening EWS Karhutla

O Supporting input in Preventive policy
O Evaluation of Mitigation Efforts

X/

%+ Data Preprocessing

+* Seasonality Analysis

% Model Fitting and Evaluation
+ Prediction

1 Time Series Forecasting: 3

X/

Kerjasama BPPT — BRGM — BMKG



SEBARAN STASIUN #Stations used for Prototype Modelling

Sumsel Ja;;sbi Tinggi Muka Air
12% Kalbar

I Lok
89 Prediksi Tinggi Muka Air Gambut
KALTENG

1 Prediksi TMA
Pilih Stasiun :

Tinggi Muka Air Gambut

Kalsel e !
di Stasiun Bagan Jaya dan Stasiun Pulau Muda 1

4%

Bagan Jaya -

Stasiun Pembanding

@ Bandingkan Grafik

Zoom 1m 3m 6&m YTD 1y Al From Dec1, 2018 To  Mar 30, 2021

(w2) vinL

Pilih Stasiun :

Pulau Muda 1

Jan 20

Jul 20

Prediksi Tinggi Muka Air Gambut Per Kabupaten

1. Data Preprocessing

Import data, merapikan data, membuat
objek timeseries.

Tinggi Muka Air Gambut
di Kabupaten Bengkalis

Prediction of TMAT in the next

2. Seasonality Analysis Zoom 1lm 3m 6m YTD 1y All From  Dec 30,2019 To Mar 30,2021
Dekomposisi data untuk melihat pola
seasonal yang terkandung di dalam data.
-50

3. Model Fitting and Evaluation

cross validation, modeling, forecast,
evaluation, assumption test.

¢ Treshold : : -110

-100

* TMA Forecast
Bengkalis : -115.675 -150

-200
Jan '20 Mar '20 May '20 Jul 20 Sep 20 Nov '20 r 21

mt

I Il
Jan'19 Jul'19 I_‘Jan 20 Jul ‘20 Jan'21 D
1

(wd) vl

4. Prediction

Actual prediction dengan model terbaik.
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Prediction Results :

Used only TMA » Increasing the accuration of TMA

Peatland as the Single > Daily Historical Data of weather parameters (3 - 4 years); peatland
» Reliable to Support Mitigation Efforts

Input

20 September 2019 21 September 2019 22 September 2019
g, = PRI o | IR T

- o > e =
23 September 2019 24 September 2019
— = s - e -

Input Data in Algorithm
machine learning/deep
learning as predictor
variable and part of product
verification of TMA Model
prediction.

Daily Long-Term Weather Forecast (90 - 120 days)



AI-DRIVEN TSUNAMI
EARLY WARNING

Empowering
Indonesia Tsunami
Early Warning System

BMKG-BPPT-BIG
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®¥  Indonesia Tsunami Event Data for the Period 1674-2018 | ()

Number Of Tsunami Events And It’s
Sources

v 99 times; tsunami destructive with
diverse intensities

v' 54 times; Tsunami Due To Volcanic
Eruption

v' >3 times; Tsunami caused by undersea
landslide

v’ > 6 times; tsunami triggered by
unknown factors

Sumatra 15 kali , 183 18200‘8970

1&1815 18150 Omz 1982 1896 1991 167

1950 24763
Oo’mms o)

Jawa8 kali

BaliNTB NTT 16 kali %2009 ~« “"“*Q}%GOOIS‘N _
1957

e oQ,ms
Sulawesi 21 kali 1640 h‘“‘ms

'\~ : ‘
Banda 14 kali e 51859 O ?917 *% 4814 Sumber. Sczlrgtg) aSnd t()3-0 (;?gg;) -
[ 1994 Wichmann ieberg
Maluku Utara 10 kali

: 1921 (1934); lida et al. (1967); Berminghausen
Papua8 kali (1969); NOAA; BMKG




INDONESIA

TSUNAMI EARLY WARNING SYSTEM

™) x|
= ? | STATION | —» ? = é?
TSUNAMETER (CBT) v°v'?:§%ﬁ.§%”£‘v‘§’r‘m BM KG
? BPPT
o _r— I 1
TOMOGRAF ( ) 000
MOD'%I,I_LING-ARTIFICIAL SOTRRE—-— &S

Peraturan Presiden No. 93 Tahun 2019
Tentang Penguatan dan Pengembangan Sistem Inovasi
empa Bumi dan Peringatan Dini Tsunami.
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Tsunami Modeling for Machine Learning of Al Along
Busur Sunda to Banda Sea (8000 Scenario)

Lon, Lét
Mw
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Deviation of Al-Modeling (Hmax & ETA): Less than ~ 6%
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< O A Notsecure | 116.90.162.3/knn_bmkg_usgs/ % o= @ @

B3 references  €) GitHub: The Largest...

BADAN RISET

. Potensi a A
25Jun 2018 00:22:11 Tahl:z'iflgd
S . Tsunami Prediction System, Travel Time, Location and Wave
e | Height.
i Dl | © Used Machine Learning

ot 0015512 0.tk « Tsunami Prediction if an earthquake occurs with a certain scale
@ Gempa ~ in a certain area.

27 Jun 2018 00:44:27

<}

« Predicted travel time, specific locations along the coast, and
estimated wave height (run-up) when it reaches land.

*  Hyperparameter Input, using simulation data, Data from sensors
such as InaBuoy, InaCBT and other parameters.

27 Jun 2018 00:33:25

<}

New

25 Jun 2018 00:22:11

13 Jun 2018 00:59:01

13 Jun 2018 00:07.58

oos ®

12 Jun 2018 00:46:12

ann_bmkg

ann_usgs

ann_bmkg_usgs

Keubriks En. Potensi Q ~ Potensi Tsunami X

13 Aug 2017 00:08:13 Tinggi Gelombang: 0.00 m
- Waktu Tempuh: 12 Menit
- Jam Tiba: 30 Apr 2017 00:49:30
Wilayah: KAB. TAPANULI TENGAH

Koordinat: 98.72348, 1.55937

knn_usgs
[ references  €) GitHub: The Largest..

knn_bmkg_usgs 27 Jul 2017 00:24:48
o Dashboard Al Tsunami

OJ
OJ
13J4ul 2017 00:40:57 [ ]
O

| Datainput 30 Apr 2017 00:37:30 v b gy —
Azimuthal Gap
@  Model Machine Learning £ Mar201:00:13:38 \ Nias
BUgy \ Basin
| Gempa X
P Monitori ‘
@®  Process Monitoring CORS Nias ¥ Magnitude: 4.7 SR
Gount Ph @ Gempa o Kedalaman: 50 Km
(= WebGIS ount Phase A z
; Koordinat: 98.4, 0.73
SRS 16 Aug 2017 00:09:03 O 9 .
.
S 13 Aug 2017 00:08:13 O .
o 27 Jul 2017 00:24:48 O
AP 13 Jul 2017 00:40:57 | -
30 Apr 2017 00:37:30

Distance to Megathrust




THANK YOU
DOMO ARIGATOU
TERIMA KASIH




