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“Providing accurate, prompt, and qualified services for 
the protection  of citizen lives and properties from Natural Disaster”.
As the Reference Institution for Customer- Oriented Meteorological 
Service in the Tropical Region

BMG

Mission 

• Policy formulation for standard operational procedures in the fields
of met - clim - geoph.

• Implementation of met - clim - geoph observation, data collection –
processing - analysis, and research into Indonesian weather, climate 
and geophysics to provide Meteorological, Climatological and 
Geophysical Services to all sectors

• Mandatory  in the operational of meteorology, climaology                        
and geophysics.

• Fulfillment of Indonesian’s obligation under the convention of WMO 
(World Meteorological Organization)

Task - Function 



PRIMARY PROGRAM OF BMG

BMG

Telecommunication

Instrumentation and
Calibration

Database

R & D

Dissemination

Training & Education Facilities

MAIN SYSTEM

SUBSTANTIVE 
SYSTEM

Capacity 
Building

InaTWS Met Clim EWS

Inspectorate



Scenario
Information

COMMUNITY

Monitoring

• Earthquake

• Tsunami

Data 
Transmission 

To  Regional
and National

center

Processing 
center

Information 
dissemination :

• Scale  (SR/MMI)
• Location (Lintang +         

Bujur)
• Depth (Km)
• Time 
• Tsunami warning

BMGBMG

Recipient :

• POLRI
• TNI
• KOMINFO
• TV, RADIO
• BAKORNAS
• GUBERNUR
• PEJABAT 

TERKAIT

Recipient :

• POLRI
• TNI
• KOMINFO
• TV, RADIO
• BAKORNAS
• GUBERNUR
• PEJABAT 

TERKAIT Preparedness



BMG

• Develop monitoring tools, equipment, models, support systems
• Construct new building in National TWC and Regional TWC 
• Integration of all parameter of observations for TWC
• Develop Standard operational Procedures in BMG
• Socialization of BMG product to all institutions national, 

local government, and universities
• Develop interfacing tools to disseminate information and warning
• Develop interaction and the appropriate SOP in the local 

government level to respond information and Warning 
from BMG

• Conduct the training and improve Human Resources
• Conduct coordination meeting with donors countries regularly
• Develop network of observation as well as information 

dissemination to ASEAN, Indian Ocean and Pacific region

Priority of BMG program to develop TWC



International collaboration in 
developing Tsunami Warning System in 

Indonesia

• Germany; GFZ, GTZ, DLR
• Japan; NIED, JAMSTEC, JMA, JICA
• China; CEA
• USA; US-IOTWS, NOAA, CALTECH, USGS, PTWC, 

ITIC, 
• French; CEA
• ASEAN Countries; AEIC, ASEAN Earthquake 

Information Center
• Countries in Indian Ocean (IOTWS) and Pacific 

(PTWS) region
• UN; UNESCO, UNDP, UNU
• CTBTO, IRIS



Earthquake distribution in Indonesia
BMGBMG

71 mm/ th

110 mm/ th



BMGBMG

Destructive Earthquake and TSUNAMI
1991 - 2006

LiwaLiwa 9494

BengkuluBengkulu 0000

BanggaiBanggai 0000

MataramMataram 0404

SimeulueSimeulue 0202

KerinciKerinci 9595

MajalengkaMajalengka 0101 AlorAlor 9191

ManokwariManokwari 0303

NabireNabire 04, 0404, 04

EARTHQUAKE EARTHQUAKE TSUNAMITSUNAMI

EARTHQUAKEEARTHQUAKE

MentawaiMentawai 0505

Earthquake : 22 x 
Tsunami        : 10 x

>  1 / year
∼ Every 2 years

YogyakartaYogyakarta 0606

P. P. BuruBuru 0606

AlorAlor, 04, 04
Flores 92Flores 92

BiakBiak, 96, 96

MoluccaMolucca 9898

BanyuwangiBanyuwangi 9494

AcehAceh 0404

PangandaranPangandaran 0606

NiasNias 0505



1. Monitoring; produce data
2. Processing; produce information
3. Dissemination; communication
4. Preparedness; education, evacuation

Components of 
Tsunami Early Warning System



Components of
Tsunami Warning System

less casualties

1. Monitoring
2. Processing

3. Dissemination
4. Preparedness

Tsunami or not

Earthquake

Evacuation or not

• BMG, the agency who monitor 
and release earthquake 
information and tsunami early 
warning

• The first five minutes; 
earthquake information and 
tsunami warning belong to BMG 
or BMG’s responsibilities, the 
next minutes it becomes 
responsibilities of other 
institutions for people safety 
(President of RI, July 2006)

• BMG has a task to produce 
earthquake information and 
tsunami warning within five 
minutes after the earthquake

• Other institution’s tasks; 
readiness, preparedness, 
emergency response for any 
possibility impact of earthquake 
and tsunami to reduce casualty in 
timely manner.

Direction



Distribution of tasks to develop  Tsunami Early Distribution of tasks to develop  Tsunami Early 
warning System in Indonesiawarning System in Indonesia

1. 1. SEISMIC MONITORING(BMG)SEISMIC MONITORING(BMG)
-- SEISMOGRAPHSEISMOGRAPH

Proposed : 160Proposed : 160
Installed  :  30 (2005)Installed  :  30 (2005)

-- ACCELEROGRAPHACCELEROGRAPH
Proposed : 500Proposed : 500
Installed   :   20Installed   :   20 (2005)(2005)

1. REAL TIME AUTOMATIC  
PROCCESSING :
- Earthquake Location , 

Time and Magnitude

3. DATA BASE
- Historical Tsunami
- Pre Calculated Tsunami

2. INTERACTIVE PROCCESSING
- Tsunami Generated ?
- Issue Tsunami Warning ?
- Cancel the Warning, All clear 

notification

Modelling, R&D, Modules for 
Public Awarness and 
Preparadness (RISTEK, 
Universities,Research Institutes)

BMG
•Situation Center 
• Control system 
for dissemination

- Communication 
- Public Works
- Social affairs
- Health
- Interior Affair
- Local Gov.
-Red Cross
- Media

Formal Education, Training, 
Public Education, Simulation 
(RISTEK, Min. Education, 
BAKORNAS, LIPI, loc Gov)

Observation

Processing (BMG)

Mitigation, 
Rehabilitation

Emergency 
Response

Alert 
Dissemination 

H R D

2. SEA  MONITORING
- Tide Gauge (Bakosurtanal)
- GPS – Buoys (BPPT)

3. CRUSTAL DEFORMATION 
- GPS  (Bakosurtanal)
- EO (LAPAN)

Eq. Information

Tsunami 
Warning

OPERASIONAL

BAKORNAS PBP
• Situation Center 
• Control system 
for dissemination

Capacity Building
Research and Development



Manual
Verification

Earthquake 
Information

-Time
- Location
- Magnitude

PROCESSING

END TO half-END CONCEPT OF Indonesian TEWS 
(InaTEWS)

Denpasar

Padang

BMG HQ 
Jakarta

OBSERVATION

Decision 
support

Earthquake 
information 

or
Tsunami 
Warning

DISSEMINATION

• Tide Gauge
• Buoy/OBU
• GPS LAND STATION
• Earth Observation

1

2

Control System

Of Situation 
Center

Evacuate
Watch 

Advisory
Cancellation

Epicenter

• Seismograph
• accelerograph

Banda Aceh
Siren

Speaker

Phone/fax

Control System

Of Situation 
Center

Communication

Communication

SMS

SMS
5 in 1
Phone
Web
Email

3



11

22

33

44

55

UpdatingUpdating

1010

3030

6060
Tsunami Tsunami 

Confirmation or Confirmation or 
CancelationCancelation

•• SeisSeis. and . and AccelerographAccelerograph : Record : Record 

•• Alarm   TriggeredAlarm   Triggered

•• Automatic   ProcessingAutomatic   Processing

Auto Auto 
ProcessProcess

Information :Information :
••Epicenter Epicenter 
••Magnitude  Magnitude  
••Depth ;Origin TimeDepth ;Origin Time

•• Alarm  at NatAlarm  at Nat’’l EITWCl EITWC
•• Automatic ProcessingAutomatic Processing

REGIONAL REGIONAL 
TSUNAMI TSUNAMI 
WARNINGWARNING

Interactive Interactive 
AnalysisAnalysis

DATA BASE
• Historical
• Simulation

AUTO PROCESSAUTO PROCESS

BUOYS BUOYS –– TIDE GAUGETIDE GAUGE’’S S 
MONITORINGMONITORING

For For ConfirmationConfirmation

WARNING !!WARNING !!
NATNAT’’L TSUNAMIL TSUNAMI

Earthquake
Occurence

Processing Time Frame
(Minute 1 – Minute 10)

DATA BASE
• Historical
• Simulation

Time (in Minutes) Required for Processing Warning Information

Minute  1: Signal recorded 
at ≥ 5 Stations

Minute  2: Processing

Minute  3: EQ Parameters 
(Origin Time; 
Epicenter; 
Depth; 
Magnitude)

Minute  4: - Database is
activated 

- Interactive
Analysis

Minute  5: Warning !!

Minute 10: Warning From 
Nat’l Center to 
Wider Region/ 
International

Interactive AnalysisInteractive Analysis



REG. 
CENTER 7

REG. 
CENTER 8

REG. 
CENTER 9

REG. 
CENTER 4

REG. 
CENTER 10

REG. 
CENTER 6

REG. 
CENTER 1

REG. 
CENTER 3

REG. 
CENTER 5

NATNAT’’L. L. 
CENTERCENTER

- 30 Seismic real time Sensor 
-Processing Time± 10 minutes

Indonesia Earthquake Information and Tsunami 
Warning Center (InaTWS end of 2008)

- 160 Seismic Sensors–500 Accelerograph
- Distance between sensors +/- 100 km 
- 10 RC and 1 NC
- Processing Time± 5 minutes

REG. 
CENTER 2



RSC 1

RSC 6

RSC 4

RSC 2

RSC 9

RSC 7
RSC 3

RSC 10

RSC 8

RSC 5

NSCNSC

BROADBAND SEISMIC STATIONS NETWORK BROADBAND SEISMIC STATIONS NETWORK 
INSTALLED 2005INSTALLED 2005

BMGBMG

Japan (10) Regional Centre (10) RSC = Regional Seismic Center

NSC = National Seismic Center
German (4) CTBTO (1)

BMG (14) China (2) BMG (30), ‘06



RSC 1

RSC 6

RSC 4

RSC 2

RSC 9

RSC 7
RSC 3

RSC 10

RSC 8

RSC 5

NSCNSC

BROADBAND SEISMIC STATIONS NETWORK BROADBAND SEISMIC STATIONS NETWORK 
INSTALLED 2006INSTALLED 2006

BMGBMG

Japan (11) Regional Centre (10) RSC = Regional Seismic Center

NSC = National Seismic Center
German (4) CTBTO (1)

BMG (14)’05 China (2) BMG (30), ‘06 JAMSTEC



Core Seismic stations
to be shared among the members/international

After ICG meting in Hyderabad 2005



PPI
Bukit TimahGSI

BSI Kulim
Kuching

JRDB

Kota Kinabalu

Toli-toli
MNI

CGP

TGY

BCP

Dalat

Hue

Vinh

Khaneanaburi
Yangon

Mandalay

Chiangmai

Seismic stations for ASEAN real time data exchange
After task force meeting of SCMG in Malaysia 2005

BMGBMG



Pantoloan

Toli Toli

Tarempa

TAREMPA

Analog (35) Digital (25)

Current Tide Gauges nerworksCurrent Tide Gauges Current Tide Gauges nerworksnerworks
BMGBMG

Sumber : BAKOSURTANALDEPUTI SISTEM DATA DAN INFORMASI - BMG

In GTS Apr 2006



DART BUOYS NETWORK
BMGBMG

SOURCE : BPPT

installed
plan



Communication System  of Sensors stations Communication System  of Sensors stations 

•Seismograph

•Accelerograph

•GPS (GITEWS)

•Tide Gauges (GITEWS)

•Buoys (GITEWS)

National

TEWS

VSAT Hub provider
CSM-Cikarang
Lintasartha

INTERNET

SCPC

GSN/USGS/Geofon
etc

BMG 
Regional

LIBRA
BMG
HUB

BMG
HUB

LIBRA / REFTEK

SCPC; Single Channel Per Carrier- VSAT



Communication Network for 
INFORMATION DISSEMINATION

• SENSOR 
INSTALATION

• MONITORING

• PROCESSING

• ANALYSIS

• INFORMATION

33 Governors

11 STA. TV

RADIO/RRI

Coastal Radio

7 PROVIDER 
GSM/CDMA

Harbor Adm

BAKORNAS

terestrial line

Radio link

terestrial  line
satelite

satelite

POLDA/POLRES

KOORD. DEPKOMINFO

Regent / 
Mayor/ 
District

VSAT DEPDAGRI

VPN BMG

Fiber optic
wlan

INDONESIA
INTERNET 

EXCHANGE

•CSM
•PSN

PROVIDER VSAT
•TELKOM

•CSM

IP VPN MPLS
INDOSAT

IP VPN MPLS
TELKOM

INTERFACE
INSTITUTION

BMGBMG

S.. O. P 
POLRI

S.O.P 
BAKOR  

NAS

S.O.P

S.O.P 
SATKORLAK

POLSEK

S. O. P POLDA
/POLRES

S. O. P 
BUPATI / 
W.KOTA

PROVIDER GSM
•TELKOMSEL
•INDOSAT

TNI –POLRI HQ

COMMUNITY

BMG

SOP 
BMG

S. O.P 
GUB

SATKORLAK / SATLAK

Dept. Int. affair

Established
Sept 2006



INFORMATION Dissemination 
tools

TXT & XML File
sms

fax
webvoicealarm

Interface
Institution

BMG
Dedicated line

SMS

RANET
FM-RDS

RANET
FM-RDS
Receiver

Application 5 in 1



Clustering Information Clustering Information 
dissemination dissemination 

Province
5 in 1 server

BMG-Reg
5 in 1 server

BMG
5 in 1 
Server

District
5 in 1 
server

District
5 in 1 
server

BMG-Met-station

5 in 1 server

BMG-Geo-station

5 in 1 server

List of
Recipient

Daftar
penerima

List of
Recipient List of

Recipient

List of
Recipient

List of
Recipient

List of
Recipient



BMGBMG

BMG
JAKARTA

LAN

COM. SERVERCOM. SERVER

Jaringan Data
Jaringan Data

• PSTN
• GSM
• Tel. Sat
• L. Band 

Massage Handling
Server

BMG

MEDAN
PADANG 
DENPASAR

SIREN NETWORK

Tsunami Drill



BMG 2006 - 2009

Tsunami Warning System 2006 2007 2008 2009
a.  Monitoring System

- BB Seismometer 40 unit 50 unit 40 unit 160 unit

- Accelerograph 40 unit 200 unit 250 unit

b. Communication

- Central Hub at Regional Center 2 unit 5 unit 3 unit

- Remote Communications at Station/ Sensor 
Site 30 unit 50 unit 50 unit

- Rent a Transponder 7KHz 1.2MHz 1.2MHz

- VSAT-IP 12 sites 10 sites 10 sites

- RANET and GSM in  Municipality 450 sets 500 sets

- RANET and GSM in  Regional TWS and station 50 sets 50 sets

c. Seismic Stations assessment evaluation relocate relocate

d. National, regional and interfacing institution SOP SOP SOP 



List activities in Capacity BuildingList activities in Capacity Building
• Training course to develop TWC of BMG in PTWC and 

JMA ,2006
• Training of seismic data acquisition for BMG and AEIC 

member, 2006
• Assessment of BMG capabilities by experts from ITIC, 

PTWC, JMA, IOC, USGS in 2006
• Join the training course of tsunami modeling in Malaysia 

and Belgium
• Training of seismology for BMG and MMD of Malaysia, 

by USGS, ITIC, JMA, IOC and IRIS, 2006
• Training in Seismology and tsunami by GFZ of Germany, 

2007
• Task force meeting of SCMG (AEIC), 2007
• Training course for seismologist of AEIC, 2007



Pictures of activitiesPictures of activities

BMG new building for operation center Socialization in University

Socialization in Local government Preparation for Tsunami Drill with loc.gov



ConclusionConclusion

• Continue to develop networks to observe 
earthquake and tsunami and Infrastructure

• Integrate the parameters of observation to get a 
robust tsunami warning

• Develop tsunami forecasting to support type of 
warning messages

• Develop several models to support earthquake 
information

• Increase the capacity of human resources
• Develop SOP in BMG and SOP for local gov



BMGBMG
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