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Preface 
 

Early Warning System and knowledge of how the information and warning distributed are some 
of the issues that need to be understood by both the Indonesian government and community. This 
is especially very important to those who are involved and responsible to develop a method of 
early warning in the local/rural communities (propinsi/kabubaten/kota).  The bottom line is the 
public must received a a Tsunami Warning message at the earlieast time possible. 

There are many ways that can be used to perform early warning.  From traditional techniques 
that are still used by the rural communities, for example "kentongan (wooden drum)," to modern 
electronic gadgets, such as mobile phone texting and Internet. 

This documentation will explain the methods of dissemination, introduction and evaluation for 
early warning technologies, and a specific chapter Understanding Warning Dissemination 
Process and Distribution in BMKG which will explain how BMKG as a Government appointed 
institution in distributing the information, perform this specific task.  

 
With the knowledge from this documentatoin, the institutions that are responsible on the 
provincial/rural levels, such as Pusdalops, BPBD and supporting institutions such as television 
and radio stations, RAPI or other institutions that have access to interact directly with the general 
public can prepare itself especially to adopt or interact with the system available at the BMKG. 

The development of Early Warning System in national and local levels will never stop and will 
always continue to reach its main target “to save people’s life” 
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Hardware & Procedures 

Successful early warning results 
from a combination of hardware 
and procedures. The hardware 
makes sure that the message 
comes across technically while 
procedures (SOP’s) and protocols 
provide the organizational 
preconditions for successful and 
efficient early warning. 

 

Warning Dissemination Methods  
 

The dissemination of warning messages is always a 
challenge, especially for emergency managers at the local 
level with limited resources. Fortunately there are multiple 
ways of how to deliver a message. However, there is no 
universal recipe. Dissemination technologies and methods 
have to be adapted to the local situation, requirements and 
capacities to be effective. There is no single best method of 
warning dissemination that fits all.  

There are many factors and questions which need to be 
considered before the technical setup of a warning message 
dissemination system. Key factors and questions are: 

- who needs to be informed 

- where are recipients located 

- what are they doing at what time of the day/night 

- what specific needs do recipients have 

- how will people understand and react to a warning 

- season (e.g. fishing, harvesting, tourist season) 

- what happens in the case of an electric power failure etc. 

- do people have access to TV and radio1 

- how many people should be covered by the system 

- how fast the warning message reach the target 

 

Characteristics and Criteria of Warning Dissemination Systems  

The capability of warning dissemination systems results from a combination of methods and 
technologies. Reliability of applied early warning technologies is an issue, so is their optimal 
utilization. Coverage is of the essence as well as message design. The outcome should meet the 
following criteria: 

 

                                                             
1 Anderson, P. Simon Fraser University Burnaby Canada. (2006): British Columbia Tsunami Warning Methods – ‘A 
Toolkit for Community Planning’. Burnaby  
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Criteria Characteristics 

Reliability 

- Redundancy  
- Security 
- Availability in the absence of power  
- Always operational and ready to warn 
- Fast transmission with assured delivery and confirmation 
- Easy to operate also in stressful situations 
- SOP’s for operation are in place and understood by relevant 

Stakeholders 
- Accuracy 
- Able to deliver an ‘All Clear” message also after disaster struck 

Coverage 

- Reaches all people within a risk area  
- Easy to expand in case a larger warning area needs to be covered  
- Accessible to people with special needs (language requirements ?, 

disabled) 
- Familiar, understood and accepted by population  

Message features 

- Security & Reliability 
- Enables only authorised persons to insert a message 
- Hoax proof 
 
Content 
- Message content follows official rules and is explicit 
- Message terminology is clearly understood by recipients 
- Provides means for obtaining additional information 
- Messages are geographically specific 
- Warnings need to be specific about the nature of the threat and its 

impacts 
 
Structure 
- Message structure is standardized and officially communicated 
- Recipients should be familiar with message structures and varieties 

(e.g. Advisories, Warnings, All Clear) 
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Alerts 

demand attention and 
alarm people. 

 

Other points to consider 

- Supports multiple distribution technologies (eg. sirens, radio, 
- TV, phones, Internet Based Social Networks, RANET, FM-RDS etc.) 
- Supports strategies for evacuation, response and recovery plans 
- Applies to multiple types of hazards 
- Doesn’t put message provider or recipients at risk 
- Cost effective 
- Easily to maintain 
- Optimal utilization of already existing infrastructure 
- Clear and concise SOP’s for the creation and dissemination of early 

warning messages are available 

Table 1:  Important Characteristics of Early Warning Systems 

 

Note that an effective warning system requires continuous maintenance, public awareness 
building and education as well as revision to make sure it is suited to the current situation. All 
groups involved in the notification process should be aware of each other and possess a general 
understanding about the general set up and what is required for the system to work.  

Alerts and Messages 

Public notification should consist of two essential components:  

1. an alert and  
2. a message with instructions.  
 
 

 

 Objectives and Characteristics Possible means of 
dissemination 

Alert 
 
 

- interrupts people from whatever they are 
doing 

- demands attention 
- can be received at any time of day or night 
- can signal people to tune into local television 

or  radio stations for further guidance 
- is simple e.g. wailing siren tone 
- can’t carry complicated content 
- can be delivered audibly, visually, physically 

(e.g. through vibrating devices) 

- siren 
- horn 
- bell 
- kentongan 
- loudspeaker 
- flares 
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Message 

 
provides information about :  
 

- what happens 
- when 
- severity of hazard 
- likeliness of occurrence of hazard 
- need for action 
- can be delivered audibly or visually 
  

- TV 
- Local Radio Stations 
- Loudspeakers 
- Fax 
- SMS 
- IBSN 
- Blackberry Messenger 
- WRS 
- RANET 
- FM-RDS 
 

Table 2: Objectives and Characteristics of Public Warning Alerts and Messages 
 

Note that alerts and messages are not always delivered by the same method or technology. The 
delivery of messages usually requires a more advanced technology. 

Messages as well as alerts can be delivered to: 
- specific locations like the beach or certain parts of town 
- specific list of recipients (e.g. all hospitals, markets, hotels, public schools, mosques) 
- specific list of recipients using multiple methods (eg. fax, FM-RDS, phone, HF radio etc.) 
- general public 

 
Some methods are specific to: 

- the range of the transmitter 
- an individual location 
- a human determined geographic boundary (e.g. a municipality or regional district) 
- outdoors 
- indoors 
- an individual facility (e.g. schools, hospitals, market place etc.) 
- a specific authority, person or agency (e.g. PUSDALOPS) 
- reliable availability of resources like electrical power 

 
Some methods come with the ability to confirm that a message has been received or even offer 

means of more advanced two way communication.  

Outdoor and Indoor Warning Methods 

Different audiences can be addressed through indoor and/or outdoor warning messages. The 
greater number of reliable outdoor warning methods is geared to address the general public. 
Some methods can be deployed indoors as well as outdoors, such as VHF-radios and mobile 
phones.  Each method got its specific limitations and strengths which need to be taken into 
consideration.  
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 Outdoor Warning Systems 

The most commonly used general mass outdoor notification devise is the siren. It can reach large 
segments of the population. However, sirens are usually not geared to deliver messages but they 
are formidable alerting devices. For their successful use it is crucial that the warning sound is 
clearly audible to the recipients and the listener is informed about the message/meaning of the 
tone. Another common outdoor warning device is the fixed or mobile loudspeaker.  

 Indoor Warning Systems 

The biggest challenge is to warn people who are situated indoors. Buildings can easily block out 
sound and visual warnings. Indoor warning systems rely upon technologies that are: 

- capable of penetrating inside spaces 
- wide spread enough to ensure that they can reach any space where people are residing 
- sufficiently disruptive to capture undivided attention 
- capable of disseminating messages at any time of day or night 
- preferably independent from external electrical power sources at least for a limited time 
 

Most of indoor warning devices from the less to the most sophisticated rely on external sources 
as a trigger.  Televisions and radios rely on functioning broadcasting systems and electrical 
power. Depending upon which kind of activity people are engaged in at the event of a warning it 
might be necessary to use different methods that cater to different senses (eg. hearing or sight). 
The special requirements of disabled persons (e.g. blind, deaf) should be taken into consideration 
as well.  Some methods provide limited, one way delivery capacities; others support two way or 
interactive messaging (e.g. telephones or HF-radio). These features become important when an 
action like a confirmation of the reception of the warning message through the recipient is 
required. However, experience shows that common telecommunication systems tend to break 
down after earthquakes due to destruction of infrastructure and/or overload through increased 
communication needs. 

 

Mass and Addressable Dissemination Methods 

Apart from whether they are deployed indoors or outdoors, dissemination methods can be further 
divided into mass and addressable dissemination methods. General dissemination methods 
(mass dissemination methods) are less targeted and mainly represented by the mass media while 
specific methods (addressable methods) can provide warnings to particular users of 
technologies, households, persons, neighbourhoods, predefined groups, agencies etc. In order to 
ensure that the intended message comes through the deployment of general as well as specific 
warning methods should be targeted. The greater the variety of deployed dissemination methods, 
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the greater the likeliness that the message will reach the relevant stakeholders. Redundancies will 
prove useful should one technology or method fail. The following graphic gives an overview of 
mass and addressable notification methods: 

 

Graphic 6: Mass and Addressable Notification Technologies 

 Dissemination Speed 

Each method of dissemination may differ in the speed by which it delivers its messages. 
Speed is an important consideration since tsunamis in Indonesia will not leave much time for 
preparation. Looking at general warning dissemination methods sirens will alert people 
quicker than radio, television or for example internet websites. When it comes to specific 
dissemination methods WRS, FM RDS, RANET and two-way-radio group calls will be 
speedier than e-mails, fixed or mobile address systems, fax or door to door notification. 
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Understanding the Warning Dissemination Process and Distribution 
by BMKG 

Earthquake Information and Tsunami Warning Messages 

At the moment the BMKG produced 3 types of messages. Terms used by BMKG during 
dissemination of earthquake and tsunami information include:   

1. Earthquake Information (Info Gempa) : A text product issued to inform that an 
earthquake has occurred but no potential of tsunami (Tidak Berpotensi Tsunami) 

example: Info Gempa Mag: 5.5 sr, 07-Apr-10 12:19:44 WIB. Lok: 7.18 LS-130.74 BT (108km BaratLaut 
SAUMLAKI-MALUKU), kedalmn: 93km :::BMKG 

2. Tsunami Warning (Awas Tsunami) : A text product issued to inform that an earthquake 
has occurred and it has a potential of tsunami. (Berpotensi Tsunami) 

example: Info Gempa Mag: 7.2 SR, 07-Apr-10 05:15:03 WIB, Lok: 2.33 LU-97.02 BT (75km Tenggara 
SINABANG-NAD),Kedlmm: 34km. Potensi TSUNAMI utk ditrskn pd masyrkt ::: BMKG 

3. Tsunami Cancellation (Batal Tsunami) : This is issued when the threat of an imminent 
damaging tsunami is over. 

Example: ANCAMAN TSUNAMI AKIBAT GEMPA MAG: 7.2 SR 07-Apr-10 95:15:03 WIB Lok: 2.33 LU-
97.02 BT DINYATAKAN TELAH BERAKHIR ::: BMKG   

All warnings are distributed using the 6 in 1 distribution channels at the BMKG Warning Center. 
However, the minimum tresshold is set to SR 5.0. It means if an earthquake is less than SR 5.0, 
the information will be sent to BMKG Website only.  

Warning Message Formats 

There are 3 types of warning format.  

1. Short Text Format 
2. Long Text Format 
3. Web Format  
 

 Short Text  Format 

Short text format message normaly is used for SMS due to its character length limitation.  (see 
examples above) 
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 Long Text Format 

Long Text Format messages contain more detail information and normally used by other 
equipments which allowing more character length (facsimile, email) 

 Example  (Indonesian version) : 
 

Sistem Peringatan Dini Tsunami Indonesia (InaTEWS) 
BADAN METEOROLOGI KLIMATOLOGI DAN GEOFISIKA 

Alamat:Jl. Angkasa I no.2 Kemayoran, Jakarta, Indonesia, 10720 
Telp.: (+62-21) 4246321/6546316 , Fax: (+62-21) 6546316/4246703 

P.O. Box 3540 Jkt, Website : http://www.bmg.go.id 
===================================================================== 

Tanggal dikeluarkan: 10 Maret 2010, 8:40:21 WIB 
Peringatan dini-1 

No.:15/warning/InaTEWS/III/2010 
 

Telah terjadi gempa bumi dengan parameter sementara sbb: 
 
Kekuatan    : 7.0 SR 
Tanggal     : 22-Feb-10 
Waktu Gempa : 07:58:53 WIB 
Lintang     : 11.25 LS 
Bujur        : 120.58 BT 
Kedalaman   : 20 Km 
Lokasi      : WAINGAPU-NTT 
Keterangan  : 180 km Tenggara WAINGAPU-NTT 
                 291 km BaratDaya ENDE-NTT 
                 294 km Tenggara RUTENG-NTT 
                 316 km Tenggara LABUHANBAJO-NTT 
 Evaluasi   : 
------------------------------------------------------------ 
STATUS   H(Meter)  Waktu Tiba (WIB)   Nama Wilayah 
------------------------------------------------------------ 
  SIAGA   0.70  22/Feb/2010 08:40:38  MANGGARAI 
  SIAGA   0.55  22/Feb/2010 08:36:12  NGADA 
  SIAGA   0.50  22/Feb/2010 08:42:24  ROTENDAO 
  SIAGA   0.50  22/Feb/2010 08:36:08  ENDE 
 
WAKTU TIBA GELOMBANG DAN KETINGGIANNYA YANG SEBENARNYA DAPAT BERBEDA DAN GELOMBANG 
PERTAMA BISA SAJA BUKAN YANG TERBESAR 
 
Saran      : 
Pemerintah Propinsi/Kab/Kota yang berada pada tingkat AWAS: 
diharap memperhatikan dan segera mengarahkan masyarakat untuk melakukan EVAKUASI menyeluruh. 
 
Pemerintah Propinsi/Kab/Kota yang berada pada tingkat SIAGA: 
diharap memperhatikan dan segera mengarahkan masyarakat untuk melakukan EVAKUASI. 
 
Pemerintah Propinsi/Kab/Kota yang berada pada tingkat WASPADA: 
diharap memperhatikan dan segera mengarahkan masyarakat untuk menjauhi daerah pantai dan tepian 
sungai. 
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 Example (English version) : 

 
Indonesian Tsunami Early Warning System (InaTEWS) 

METEOROLOGICAL CLIMATOLOGICAL AND GEOPHYSICAL AGENCY 
Address:Jl. Angkasa I no.2 Kemayoran, Jakarta, Indonesia, 10720 

Telp.: (+62-21) 4246321/6546316 , Fax: (+62-21) 6546316/4246703 
P.O. Box 3540 Jkt, Website : http://www.bmg.go.id 

===================================================================== 
Issued date : 10 March 2010, 8:40:21 WIB (UTC=WIB-7) 

Bulletin-1 
No.:15/warning/InaTEWS/III/2010 

 
AN EARTHQUAKE HAS OCCURRED WITH THESE PRELIMINARY PARAMETERS: 
 
Magnitude   : 7.0 RS 
Date         : 22-Feb-10 
Origin Time : 00:58:53 UTC 
Latitude    : 11.25 S 
Longitude   : 120.58 E 
Depth       : 20 Km 
 
Location   : WAINGAPU-NTT 
Remarks    : 180 km SouthEast WAINGAPU-NTT 
             291 km SouthWest ENDE-NTT 
             294 km SouthEast RUTENG-NTT 
             316 km SouthEast LABUHANBAJO-NTT 
 
Evaluation : 
------------------------------------------------------------ 
STATUS   H(Meter)  ARRIVAL TIME (UTC=WIB-7)   REGION 
------------------------------------------------------------ 
  WARNING   0.70  22/Feb/2010 08:40:38  MANGGARAI 
  WARNING   0.55  22/Feb/2010 08:36:12  NGADA 
  WARNING   0.50  22/Feb/2010 08:42:24  ROTENDAO 
  WARNING   0.50  22/Feb/2010 08:36:08  ENDE 
 
ACTUAL ARRIVAL TIMES AND WAVE HEIGHTS MAY DIFFER AND THE INITIAL WAVE MAY NOT BE THE 
LARGEST 
 
Advice     : 
Province/District/City governments that are at MAJOR WARNING Level: 
are expected to pay attention to this warning and immediately guide their communities for full 
evacuation. 
 
Province/District/City governments that are at WARNING Level: 
are expected to pay attention to this warning and immediately guide their communities for evacuation. 
 
Province/District/City governments that are at ADVISORY Level: 
are expected to pay attention to this warning and immediately guide their communities to move from the 
beach and river banks. 
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 Web Format 

Web Format is used for screen display purposes. Web Format uses GUI – (graphical user 
interface)  a type of user interface item that allows people to interact with programs in more 
ways than just typing.  A GUI offers graphical icons, and visual indicators, as opposed to text-
based interfaces, typed command labels or text navigation to fully represent the information and 
actions available to a user. BMKG Website and WRS using the web format. 
 

 

    Graphic 12: exampe of Web Format – www.bmg.go.id 

 

 

BMKG Warning Distribution Channels 

Presently, BMKG uses  6  servers installed at Warning Center to distribute the Warnings. It is 
called 6 in 1 ( Graphic 10 ) 

1. SMS Server 
2. Email Server 
3. Web Server 
4. Fax Server 
5. WRS Server (Warning Receiver System) 
6. GTS Server 
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Graphic 13:  6 in 1 Warning Severs at BMKG - Source: BMKG (karyono) 

 

1) SMS Server 

This server produce and distribute EQ information or Warning Messages using SMS (Short 
Message Service) channel.  It will automatically send SMS to a registered cellular phone number 
in the Server.  The Warning message sent by SMS  server is using a short format message. 

Advantages of SMS Server: 
- Fast  
- Personally received and targeted to spesific groups 
- Wide range and easily to multiply (using copy paste and sms forwarding) 
- Easy to understand because its written 

Disadvantages of SMS Server : 
- The capacity of the SMS server is limited 
- Pre-registration of phone number is necessary 
- Limited character lenght 
- Geographically targeted mass delivery is difficult 
- Receiving infrastructure vulnerable to earthquakes 
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2) Email Server 

This server functions as distributor for Warning Messages using email service. It will 
automatically send a Warning Messgae to registered email addresses  in the Server. The Warning 
message sent by email server is using a long format message. 

Advantages of email Server : 
- Wide range and can be used easily to multiply (using copy paste and email forwarding) 
- Easy to understand  
- Can be printed for documentation purposes 
- Unlimited numbers of recipients 

 
Disadvantages of email Server : 

- Dependency on the Computer System and Internet  
- Dependency to the Electricity power 
- Not everybody got constant access to email 
- No guarantee for timely delivery of messages 
- An email account and pre-registration is required 
- Receiving infrastructure vulnerable to earthquakes 

 

3) Fax Server 
 
BMKG uses Fax Machine as one of their warning distribution channels. A fax server at BMKG 
will automatically send a Warning Message to the clients. The Warning message sent by fax 
server  is using a long format message. 

Advantages of Fax Server : 
- Easy to understand the message because its clearly written and printed 
- Unlimited lenght of characters 
- Printout can be copied, filed and documented 
- Targeted to spesific groups 

 
Disadvantages of Fax Server : 

- Dependency on the Landline Communication Network 
- Dependency to the Electricity power 
- Slow 
- Receiving infrastructure vulnerable to earthquakes 
- Limited capacity of Fax Server 
- Send only to registered numbers 
- Fax papers must be available at all times 
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4) Web Server 
 

BMKG provides a Website using a web server  where public may have access to get information 
on Earthquake events.  Not only Earthquake info or Tsunami Warning, people may also have 
access to other information and disaster warnings such as weather forecasting, waves, floods, etc.   

Advantages of Web Server : 
- Detailed information on an alert 
- Location of Earthquake is displayed in a geographical Map 
- Provide updates on alert status. 
- Open access for public, all operating system 
- Interactive 

 
Disadvantages of Web Server : 

- Dependency on the Computer System and Internet  
- Dependency to the Electricity power 
- Not everyone is familiar with the Computer and Internet 
- Receiving infrastructure vulnerable to earthquakes 

 
 

 
Graphic 14:  BMKG Website Screenshot - Source: www.bmg.go.id 
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5) WRS Server 
 

WRS Server responsibles to distribute earthquake information and warning messages to the 
registered WRS clients. WRS clients are expected to replace the RANET systems which are no 
longer available. Local Pusdalops are expected to have a WRS installed in their warning center.  
WRS actually is a software specially designed by BMKG for Tsunami Early Warning. A Client 
must have a set of Personal Computer, a continous internet line or a satelite connection system  
which are connected to BMKG WRS server. More detail information about WRS will be 
explained in the next WRS chapter.  

6) GTS  Server 
 
This server is not a public server. The main function of GTS Server is to send information and to 
communicate with the The World Meteorological Organization (WMO), a specialized agency of 
the United Nations. It is the UN system's authoritative voice on the state and behaviour of the 
Earth's atmosphere, its interaction with the oceans, the climate it produces and the resulting 
distribution of water resources. BMKG is a member of WMO. 
 
 

WRS (Warning Receiver System) 
 
This section will  explain in details on the Warning Receiver System (WRS) software developed 
by BMKG. BMKG expects all the official interfaces and medias to adopt the WRS for Early 
Warning System. 
 
WRS is a computer based system which gives possibility for sharing information between WRS 
Computer Server at BMKG and the WRS computer clients (interfaces - ex: Police, Military, 
Television Station, Radio Station, and others). Every WRS client must have an IP Public and 
register it to BMKG. IP Public can be requested to the Internet Provider. The BMKG WRS 
Server will automatically distribute any information on earthquake or tsunami warning to the all 
regitered WRS clients. 
 
WRS clients connected with WRS BMKG by an On Line Application via internet or satellite 
connection (DVB). By using WRS client, interfaces may have  access to get more detail 
information on eathquakes warnings, tsunami and other BMKG information like: weather, 
climate, maps. 
 
Any inquiries for WRS and DVB setup can be addressed to BMKG Head office at Jl. Angkasa 1 
no.2,  Kemayoran,  Jakarta Pusat 10270.  Telp/Fax: 021-6546316 
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o WRS Application  

WRS client actually is a Web Based Application. A web browser ( ex: Internet Explorer, 
Mozilla, Opera, Google Chrome, etc) must be pre-installed in the Computer.  The 
spesification of the Software Application are: 

 Program Language : ASP, HTML and Javascript 

 Webserver : IIS Webserver 

 Operation System : Windows XP Pro 

 Application Features: 

o Capabilities to display a Map with the location of Earthquake  
o Capability to produce a different sounds for Earthquake Information or 

Tsunami Warning 
o Data History of last 20 Events 
o Web Base designed 
o Other BMKG information (weather, climate, etc) are also available as an 

added  
 
o WRS Hardware Spesification for Clients 

The minimum hardware setup needed to have a WRS Client for an Interface is : 

 

Prosesor Pentium® Dual-Core Processor E2200 (2.2 GHz, FSB 
800, Cache 1MB)  

Memory 
Standard Memory1 GB DDR-2 SDRAM PC-6400  

Video Type 
Intel® Graphics Media Accelerator 3100 DVMT 128 MB 
(Shared)  

Audio Type 
HD Realtek ALC662-GR, HD Audio compatible codec 
with 5.1 channel audio 3D audio   

Hard Drive 160 GB Serial ATA-II/300, 7200 RPM, Cache 8 MB  

Optical Drive  DVD±RW  

Networking 
Integrated 10/100/1000 LAN, Realtek 8111C-VB-GR 
GbE Ethernet Controller   

Keyboard 
/Mouse 

HP USB Standard Keyboard  dan mouse 
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Slot Provided 2x PCI; 1x PCI Express x1; 1x PCI Express x16  

Interface 
Provided 

6x USB 2.0, VGA, Parallel, LAN, Keyboard, Mouse, 
Audio  

Chassis Form FactorMicro Tower ATX  

Power Supply TypeHP fixed 250w  

Monitor 17” Flat Panel LCD Monitor 

Speaker Speaker Active 

Decklink Declink HD Extrem 

Operating 
System Windows XP Pro 

 

 

o The Procedure to operate WRS Application 

It is important to understand how the WRS application works. If you want to have or install a 
WRS unit, it is obligated to understand and follow the procedures as described below : 

 

WRS application is designed to be automatically operate when the computer is switched ON.  
WRS Computer at Interfaces (local warning centers) MUST 24x7 on and in standby mode.  
No screen saver mode is activated.  All the WRS application is stored on directory 
c:\wrsclienttv\ with the structure as describe in graphics below:  

 

 

 
Graphic 15 – Directory Sructure of WRS  

 

Directory of wesclienttv contains application to control any new information derives from 
BMKG WRS server. The name of this application is bmkgtvclient.exe.  The web sub 
directories  inside the wesclienttv contain information pages received from BMKG.  
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Web directory is splitted into to main directories: inatews and infobmg.  The directory of 
inatews contains earthquake and tsunami warnings. The directory of infobmg contains 
general information of BMKG. 
 
Application bmkgtvclient.exe inside the directory of wrsclienttv is the one who is responsible 
manage the automatic start when the computer is startup/boot or logon. Theoritically, the 
application may run well continuesly. However, as a precaution, this application is re-start 
once in an hour by scheduler. Re-start program application is located inside the directory 
control. It is also advised to the phisicall computer res-tart manually once in a week. 
 
If you want to check if the program is still running or not, just press the buttons of 
ctrl+alt+del and a Task Manager window like this (see graph below) will appear. Just check 
if the program bbmkg_tv_wrsclient is working or not. 

 

 
Graphic 16 - window task manager for wrs client 

 

If you dont find find bbmkg_tv_wrsclient in it, do re-run the program manually by double 
clicking bmkgtvclient.exe inside the directory of wrsclienttv. 

 
o How to check the incoming messages ? 

The WRS application will make a spesific different sound for Eathquake Information or 
Tsunami Warning.  Computer will automatically (pop-up) displaying a map with the latest 
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information on the earthquake event. It will show a blinking red dot on the map and the 
messages if it is tsunami potential or not ( graphics 17 and 18) 
 

 
Graphic 17 – Earthquake information No Potential Tsunami 

:  
Graphic 18 – Earthquake information with Potential Tsunami 

 
Until now, the development of BMKG Tsunami Database and Decision Support System 
(DSS) is not yet finished. It is planned to be ready soon. The new format of Warning 
Messages will be changed like the following graphic 19: 
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Graphic 19.  Earthquake information with Potential Tsunami (final version) 

In the graph above, you will find the predictions of the tsunami wave height, main cities to be 
affected and the estimated tsunami time arrival. 

 

o Warning Receiver System on other Computers within a Network 

WRS Application is a web base designed so it can be accessed or runing in other computers 
within the network where the WRS Client is intalled.  Just open a web browser ( ex. internet 
explorer or Mozilla firefox) and type  the address of the WRS client. The main menu of WRS 
application will appear like a graphic 20 below. 

 
Graphic 20  -. Main Menu of  Webbase WRS client 
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Graphic 21 -  Historical events 

Technologies for Warning Dissemination at Local Level 

The goal of any local warning system is to have the most effective coverage for the most 
affordable cost.  Therefore, it is critical to have local needs properly evaluated. The costs of 
implementing new systems can be relatively high. They include not only systems costs, but costs 
for other component systems (such as radios for activation), installation equipment (e.g. poles),  
labour, maintenance, and training. The high costs associated with purchasing new systems could 
be offset by higher maintenance costs of older systems. In addition, if several adjacent 
communities decide to use the same system, costs could be reduced by purchasing equipment in 
quantity. 

A warning system can only be effective if you understand the benefits and limitations of the 
alerting methods available. There is a great selection of warning devices and methods available, 
but no one method is perfect and no method can be guaranteed never to fail. Very reliable  
communication systems must be in place to ensure that the notification and information sharing  
can occur without delay. By relying on one single method, such as the sounding of the sirens or 
the receiving of information solely from broadcasts, populations risk missing a warning if that 
system fails.  To ensure people can get warning information, at least two independent methods of 
simultaneous communications must be available to protect against the possibility of equipment 
failure  

( Peter S. Anderson - British Columbia Tsunami Warning Methods, A Toolkit for Community Planning ) 
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Cost 

When calculating the budget for the purchase of early warning dissemination technologies one 
also needs to consider implementation and running costs which can be high. The warning system 
(e.g. sirens) might require supporting systems like costly power back ups and triggering 
mechanisms. Labour, maintenance and training costs must also be taken into account.  However, 
the high expenses of purchasing a new system could be offset by higher maintenance outlay of 
old systems. The purchasing price of the system could also be reduced if several communities 
decide to acquire the same equipment.  

The following gives an introduction to notification systems and technologies that can be used in 
an Indonesian context. The technologies are sorted into mass notification and addressable 
notification systems. The results are summed up in a table at the end of this chapter.  

Outdoor Mass Notification Systems 

Sirens 

Sirens are amongst the most popular and widely used 
outdoor alerting devises.  They can reach large parts of 
the population, also in more isolated areas. Sirens are 
especially an option when alerting people with limited 
access to other warning devices like telephones, hand 
phones or commercial TV and radio.  

Sirens are ideal for alerting purposes. However, their 
messaging capacity is limited unless they are combined 
with an announcement function. Sirens can be used to 
advise people to turn to information sources like radios 
or TV sets to seek further instructions. 

To be effective, populations need to be continually 
educated about the sirens purpose and their intended 
reaction. Without proper training sirens can cause 
confusion and panic amongst the local population, for 
example in the case of a false alarm.  On Monday, June 
4, 2007 a tsunami early warning siren in Aceh rang for 1 
hour. It turned out to be a false alarm. Nevertheless 
thousands of people panicked because they were not educated about what to do in the case of a 
siren warning as well as about how to recognise the all clear signal. As a consequence siren 
infrastructure was destroyed by angry residents. This incident serves as an example that 
education of the local community is just as important as the technical set-up of the warning 
system.  



 26 | P a g e  

 

‘False’ Alarm? 

 If a tsunami alarm is triggered but a tsunami is not generated it is often called ‘false’ alarm. 
However the word ‘false’ can be misleading. 

 If an alarm is triggered unintentionally by technical malfunction or by manipulation, it should be 
considered a real ‘false’ alarm. 

 There are also cases where an alarm is intentionally triggered because all indicators suggest a 
tsunami but for whatever reason it doesn’t materialize. There can be many reasons for this. Most 
tsunami alarms are based on predictions which are derived from information collected straight after 
a possible tsunami triggering event and experience. The prediction becomes safer the more 
information is available. To gather information takes time. If the official goal is to issue a tsunami 
warning fife minutes after an earthquake it could be that all available indicators suggest the 
potential of a tsunami and the alarm is triggered. Ten minutes later with additional data the alarm 
could become obsolete.  

So was it really ‘false’ to trigger the alarm? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Jakarta Post, Monday, June 4, 2007: Tsunami Alarm Sparks Panic in Aceh 
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Critical factors when considering the setup of a siren system are: 

- Purpose of siren 
- Siren types 
- Siren structure 
- Coverage 
- Voice broadcasting  
- Power source 
- Testing and maintenance 
- Placement and Installation 
- Cost 

 
 Siren Types 

There are two major types of sirens; electromechanical and electronic sirens.  

o Electromechanical Sirens 

Electromechanical sirens basically consists of a rotating 
disk with holes in it (rotor) and a casing which also 
features holes (stator). The rotor sucks air into the siren. 
As the holes in the rotating disk alternately prevent and 
allow air to flow, the different air pressures result in 
sound. Such sirens can consume large amounts of 
energy and are very heavy. Electromechanical sirens are 

also called pneumatic sirens. Electromechanical sirens can’t carry voice messages. 

o Electronic Sirens 

Electronic sirens are powerful loudspeaker systems that can 
generate a wide array of sound patterns. Some electronic sirens 
also offer public address functions. That means they also carry 
voice messages. This feature is valuable when a population needs 
to be supplied with instructions. These instructions can be given 
live or pre-recorded. Electronic sirens are reasonably priced and 

come with different power outputs. An advantage of electronic sirens is that some can 
be powered from a low voltage battery power supply. A community notification 
system based on electronic sirens powered from solar charged batteries can add 
additional reliability in emergency situations.  On the other hand, electronic sirens 
require more maintenance than electromechanical devices, especially in coastal 
environments.  
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 Siren Structure  

Sirens consist of three major elements, the siren itself, the controller and the actuator. The siren 
produces the noise, the controller controls signal type, duration, etc., and the actuator triggers the 
controller, either remote controlled or directly. Most fixed sirens are remote controlled by radio. 
To be radio controlled each siren requires a radio receiver and a decoder that translates the radio 
signal into the desired action. The sending of the signal requires energy and hardware as well so 
it is important to make sure that the remote trigger unit is situated in a place with its own power 
back up.    

 Coverage 

Some sirens are designed to project sound in a 360 degree pattern (omni directional). Others 
project sound in just one direction. Sirens can be mounted at a fixed location or mobile. 
Choosing an elevated mounting point can increase the sirens effectiveness. Rotating sirens have 
a greater reach than static sirens. For a stationary listener the sound of a rotating siren seems to 
oscillate.  

The loudness of a siren is measured in decibel (db). A siren featuring 120 db will be heard louder 
from a distance of e.g. 30 meters than a siren with an output of 100 db. In terms of their sound 
output, sirens are rated in db at a distance of 30 m. When calculating the reach of a siren one 
subtracts 10 db for every doubling of distance, starting 30 m away from the source of sound. If a 
siren produces 120 db at a distance of 30 meters it will produce 110 db at 60 meters and 100 db 
at 90 meters distance. However these sound projections are theoretical and just rough estimates. 
When calculating the effective reach of a siren one needs to consider various other factors such 
as: 

- shape of terrain (e.g. hills, outcrops etc.) 
- vegetation (e.g. tall trees, dense foliage) 
- surrounding building structures (the typical db loss in residential areas may be 10 db, in areas 

with high buildings such as business districts 12 db2) 
- wind patterns (e.g. if the prevailing wind is from the west, it may proof useful to install the 

siren towards the western edge of the area to be covered) 
- air humidity and temperature (e.g. sounds travels upwards in hot weather) 
- sound frequency (lower frequencies travel further than higher frequencies) 
- background noise 

 
The minimum sound level of the siren signal should be 10 db above background noise. Normal 
wind and surf produce a sound level of about 70 db, industrial districts 90 db, business districts 
80 db and residential areas 68 db2. Note that about 80 db are needed to wake up people in 
                                                             
2 Federal Signal Corporation. (2005): Modular Series Speaker Arrays. Illinois  
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insulated houses. As a rule of thumb the affectivity of a siren ends where the sound level drops 
below 80 db. 
 
Graphic 7 illustrates the reach of three sirens under ideal conditions. Note the significantly 
greater range of alarm coverage by what might appear as only moderate increase of siren output 
power.  

 

Graphic 7:  Sound projection for three sirens with different output power 

 Voice Broadcasting  

Some electronic sirens come with a voice broadcasting function. Announcements can be stored 
on pre-recorded discs or chips. Most early warning sirens in the US and Japan use this additional 
feature. Messages can be broadcasted over the same loudspeaker as the warning tones. 
Broadcasting is a valuable feature to instruct the local population as well as groups like travellers 
who might not be familiar with the local situation.  Note that whatever message is broadcasted it 
needs to be clear and concise.  

 Power Source  

Sirens don’t run without power. Should a local, tsunami triggering 
earthquake destroy the public power grid, a backup is required. That 
is why sirens should be equipped with batteries. They can be 
charged through the local power grid or even better, be 
independently powered through solar panels or even wind craft. Of 
course, solar technology will add to the price tag but in comparison 
to recent years prices came down considerably.  

BMG Siren in Padang 
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Another advantage of battery powered sirens is that they are almost immune against power 
irregularities which are common in Indonesia and could damage the control system. Batteries are 
also a good protection against overload caused by lightening. On the other hand, batteries need 
constant testing to keep their performance. Tests should draw as much power from the battery as 
would be required in a real warning situation. Negligence of battery testing and maintenance will 
result in suboptimal power outputs and a reduced life span.  Experience shows that robust deep 
discharge, uninterrupted power supply (UPS), 6-volt batteries are more durable than 12-volt 
batteries. Also note that voice announcement functions  require more power than simple warning 
tones.  

Since the whole siren system depends on reliable 24/7 availability of power the choice and 
installation of the power and battery system should not be taken lightly but planed and executed 
by experts.  

 Testing and Maintenance 

Sirens should be tested on a regular basis even though it might be causing some disturbance.  On 
the other hand test runs can be used as a reminder to the community to be ‘tsunami ready’. All 
manufactures recommend testing at least once a month and bi-annual maintenance.  

 Placement and Installation 

Most sirens are installed 12 to 15 m above ground level. If the installation is located less than 15 
m above the ground, the sound intensity at close range might increase, but at the same time the 
effective long range of the siren may be reduced. Conversely if the siren is located more than 15 
m above the ground, its effective range might increase, but the sound might skip over areas 
closer to the siren. These variables make it desirable to test the sound coverage of the siren at 
several heights and locations whenever possible.  

Some places might proof especially hazardous during earthquakes such as cliffs or buildings. 
When placing sirens in tsunami prone areas they should be placed well above the expected water 
line. 

There are locations that put more strain on a siren system than others. Sirens installed on the 
beach will require more maintenance because they are subject to the corroding effects of salty 
spray and flying sand.  

Cost 

Sirens are costly and require a budget for set up, maintenance and supporting infrastructure like 
batteries or solar panels. Sirens cost may vary depends on type, level of complexities, number of 
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Sirens on Site, etc.  Below is an example of  cost figure for Local Siren System installed in 
Padang.  Pusdalops PB Padang operates 1 master and 9 sirens on site. 

No Description QTY Unit Price Total Price 

    Master System at Pusdalops       

    
   

        

1   
 

Rack Server 45 U   1  Rp      22,000,000   Rp     22,000,000  

2   
 

Switch Rackmount 16 port 1  Rp        3,500,000   Rp       3,500,000  

3   
 

UPS On Line 8 kva   1  Rp      40,000,000   Rp     40,000,000  

4   
 

Battery Backup   16  Rp        1,100,000   Rp     17,600,000  

5   
 

Server for System App. 
 Kontrol 1  Rp      15,000,000   Rp     15,000,000  

6   
 

Application Control - Master 1  Rp      45,000,000   Rp     45,000,000  

7   
 

Electrical Peripherals   1  Rp        2,000,000   Rp       2,000,000  

8   
 

Cable STP Cat 5e   1  Rp        1,750,000   Rp       1,750,000  

9   
 

Tower Guy Wired Triangle 1  Rp      30,000,000   Rp     30,000,000  

10   
 

Wireless Access Point Outdoor 
Multipoint 3  Rp      20,000,000   Rp     60,000,000  

11   
 

Cluster Management Module 1  Rp      15,000,000   Rp     15,000,000  

12     Installation Cost   1  Rp      20,000,000   Rp     20,000,000  

                  

  
Sirene System on SIte       

    
   

        

1   
 

Rack Server 42 U   1  Rp      20,000,000   Rp     20,000,000  

2   
 

Wireless Subscriber Module 
Outdoor 1  Rp      18,000,000   Rp     18,000,000  

3   
 

System Application Control - Client 1  Rp      20,000,000   Rp     20,000,000  

4   
 

UPS On Line 5 KVA   1  Rp      26,000,000   Rp     26,000,000  

5   
 

Battery Backup   10  Rp        1,100,000   Rp     11,000,000  

6   
 

Sirine Motor   2  Rp      17,500,000   Rp     35,000,000  

7   
 

Electrical Peripherals   1  Rp        3,000,000   Rp       3,000,000  

8   
 

Cable STP Cat 5e   100  Rp               5,000   Rp          500,000  

9   
 

Other Peripherals ( Installation, 
Mounting, etc ) 1  Rp        2,000,000   Rp       2,000,000  

10     Installation Cost   1  Rp      10,000,000   Rp     10,000,000  

              
 Source:  Ardi – Padang Siren Contractor 
  

 

Advantages of Sirens : 
 

- Wide area outdoor coverage, especially in areas with no other form of alerting.  
- Do not discriminate amongst recipients.   
- Can awake/alert indoor residents near sirens and thus supplement indoor alerting systems.  
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- Units may already be in common use in community for volunteer fire departments or 
other purposes.  

- Widely recognized and have a single focus.  
- Public address versions can broadcast in different languages and can have a large number 

of pre-recorded messages.  
- Low current draw required to operate from integral batteries and can be charged by solar 

panels or other alternative systems (e.g., wind generators) as protection from utility 
power disruptions.  

- Radio controlled and, therefore, can be independent of land line utilities.  
- Full time conditioning/monitoring reducing the need for live testing required solely for 

maintenance purposes.  
- Great flexibility in placement of battery powered and radio controlled units. Can be  

centrally controlled and remotely accessed.  
- System controllers that can initiate individual, groups or all sirens.  
- System is available 24/7.  

 
 
Disadvantages of Sirens : 
 

- Additional notification must be provided by other means.  
- Devices cannot always be heard in buildings or vehicles or in areas that have high  

background noise levels.  
- Not-audible with high winds.  
- For non-public address versions, public must be educated to turn to an additional source 

to gain more information.  
- Public may have to be able to distinguish several different signals for different hazards or 

intended use.  
- Siren soundings must be coordinated with other alerting methods.  
- Large numbers of sirens may be needed to cover populated areas and to be loud enough 

to be heard indoors by most people.  
- Must have a reliable power source.  
- Poorly protected units can be damaged by waves, wind, sand and salty air. 

 

Mobile Sirens 

Mobile sirens can be quickly moved to different locations. They can be mounted on a fire or 
police car or set up on a trailer or even a bicycle. They are especially useful if a larger amount of 
time is available until disaster strikes. Combined with a voice broadcasting function they can 
supply supporting information to the public and be utilized to broadcast the ‘all clear’ signal.  
Mobile sirens can be transported to areas where they are most needed like evacuation routes or 
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places with dense populations. Mobile sirens/speakers can also be equipped with an array of pre-
recorded messages. On the other hand, vehicle mounted sirens might get stuck in traffic or get 
bogged down on bad or destroyed roads and it might take quite a while to move them to the 
desired location. Mobile sirens can be battery powered, just as their fixed counterparts. 

 

Advantages of Mobile Sirens : 

- Good to use in situations when there is a long warning period.  
- Can be moved to where information is most needed.  
- Widely recognized and have a single focus.  
- Public address versions can broadcast in different languages.  
- Can have a large number of pre-recorded messages.  
- Solar or battery.  
- Maintenance – can be done centrally or remotely.  
- More cost effective than fixed signs – because allows for flexibility in moving the sign.  

  
Disadvantages of Mobile Sirens : 

- Not good in situations when there is a short warning period.  
- Takes time to move to a location.    
- May be difficult if roads are destroyed and there is no access.  
- Public may have to distinguish between several different signals for different hazards or 

intended use.  
- Siren soundings must be coordinated with other alerting methods.  
- May be vandalized if left in public spaces. 

 

Signs 

Signs can be set up on important strategic locations like beaches or busy roads and intersections. 
They can display that a tsunami is immanent and give instructions. People can be signalled that 
the tsunami warning sign is active through a strobe light and/or a siren on top. In Japan such 
warning signs are used e.g. on beaches. Flashlights and sirens can be activated through remote 
control and powered by batteries.  

Another choice for Tsunami Early Warning Sign is to paint the signs and instructions in big scale 
and striking colors, directly on the high buildings or public main roads (e.g. Arrow Signs for 
Evacuation direction, words of: away from beach, direction to higher ground, etc)  
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Flags 

Flags can be raised to indicate that a tsunami warning was issued. Different flags can be assigned 
to different simple messages. Flags will only work if the public is educated about their meaning. 
Flags can only carry very limited information, like sirens without broadcasting function. Flags 
are only making sense where they can be seen, so their range is limited. Flags could be used on 
beaches that are frequented by tourists or locals. To be effectively recognised flags rely on 
daylight.  

Kites 

Kites are a very uncommon communication tool. They are only effective under the right wind 
conditions and during bright daylight. In Indonesia however steady winds are not uncommon, 
especially on beaches. In Bali for example, kites are kept in the air day and night over weeks. 
Kites can be quite large and carry simple messages consisting of a few words. These messages 
should be prepared in advance. To be effective people need to be informed about the kites 
existence as a warning tool otherwise they will not be recognised as credible. If at all, kites are 
only a complementary warning tool.  

Kentongan and Kulkuls 

Kentongans and Kulkuls are traditional simple communication 
tools. Kentongans and Kulkuls are basically wooden or metal 
drums. When beaten they alert the public. In older times particular 
meanings where assigned to different signal patterns. This alerting 
device could be revived. Kentongans and Kulkuls could be placed 
in Poskos which are usually well known throughout their 
neighbourhood. However people need to be educated about the 
drums purpose and meaning of the signals. Since Kulkuls and 
Kentongans can be beaten by virtually everyone it will be vital to 
prevent misuse in order to insure the devices credibility.  

Electronic Signs 

Electronic signs can be fixed or mobile. They are often installed on 
movable trailers and  used for traffic warnings etc. along busy roads 
and highways. Existing electronic signs can be utilized for tsunami 
early warning purposes. Electronic signs are often equipped with 
pre-recorded messages and remote controlled, usually through LAN 
or WAN. Many electronic signs feature local/remote control 
switches, Ethernet ports and dial up modem capabilities. Where 
available electronic signs can also be linked to FM-RDS technology 

Electronic Signs can be utilized for early 
warning purposes 

Kulkuls are a traditional Indonesian 
communications tool 
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which is currently introduced by BMKG. Electronic signs come solar and/or battery powered and 
can be managed from a central location.  

Cost 

The cost of mobile electronic signs is about 25.000 USD each while fixed units can cost up to 
250.000 USD depending on the structure the unit is fixed on. 

Signal Flares 

Flares can be very useful as a Warning Signal especially in the 
night, dark and no electricity, people need a quick sign and 
Flares can be the best option.  

A flare, also sometimes called a fusee, is a type of pyrotechnic 
that produces a brilliant light or intense heat without an 
explosion. Flares are used for signaling, illumination, or 

defensive countermeasures in civilian and military applications. Flares may be ground 
pyrotechnics, projectile pyrotechnics, or parachute-suspended to provide maximum illumination 
time over a large area. Projectile pyrotechnics may be dropped from aircraft, fired from rocket or 
artillery, or deployed by flare guns or handheld percussive tubes. The use and meaning of a flare 
may vary due to its importance. It can be a signal for “please help and find us ….” or “need 
assistance ….” or as Tsunami warning like “a tsunami wave will arrive soon. Do vertical 
evacuation and runaway from the beach ….” 

Flares produce their light through the combustion of a pyrotechnic composition. The ingredients 
are varied, but often based on strontium nitrate, potassium nitrate, or potassium perchlorate and 
mixed with a fuel such as charcoal, sulfur, sawdust, aluminium, magnesium, or a suitable 
polymeric resin. Flares may be colored by the inclusion of pyrotechnic colorants.  A parachute 
flare type can be the best option for Tsunami Warning signal because it  stays bright up in the 

sky for longer period ( around 10 minutes). A flare gun is a gun that fires 
flares. They are typically used as a distress signal as well as other signaling. It 
is shot high in the air with very bright colour so the people can see it from far 
distance and may take necessary actions according to the meaning of each 
colour shot.  

 
Cost :  
 
A twin pack night and day distress flare may costs around 100 USD,  a single parchute rocket 
flare costs around 70 – 90 USD. Hand flare types are cheaper cost around 20-40 USD  for each 
one. 
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Indoor Mass Notification Systems 

Radio and Television 

Radio and television are among the most common mass media for the distribution of general 
information to a wide area but they are not suited for first level notification. For effective 
emergency broadcasting, alerting tools such as sirens are needed to signal people to turn on their 
TV or radio receivers. Note that there are considerable differences in the use patterns of radio 
and television at different times of day. During the day more people listen to the radio. In the late 
afternoon and in the evening the majority tunes into their TV sets.  

To utilize radio and TV as a means of early warning, standard operational procedures have to be 
worked out to make sure that information gets broadcasted when it is required and everybody 
understands the message. Standardized and pre-scripted messages should be stored and SOPs for 
the notification process of radio and TV stations in place. In an emergency case it may be 
difficult to contact especially local TV and radio stations since earthquakes and tsunamis often 
cause power outages and the breakdown of communication systems so that regular phones, fax 
machines or e-mail services fail.  

In Indonesia the government has obligated all TV and radio stations to broadcast tsunami or 
other hazard related early warning information (Ministry of Communication and Information 
Regulation No. 20/P/M.Kominfo/8/2006). The content will be distributed by the Meteorology 
and Geophysics Board (BMKG) or other governmental institutions. Upon reception of the 
broadcasting request, the respective media stations will activate a high tone alarm (1 khz) 
combined with a text message on TV and an announcement on the radio.  Messages will be 
disseminated through TV and radio as long as necessary, until the ‘all clear’ is given. 
Furthermore broadcasters are obligated to perform a test run four times a year3. Presently, all 
national TV stations already directly connected to the BMKG Warning Center.  

Radio Station 

Local radio stations are a good option for the dissemination of more detailed and location 
specific messages. Local evacuation messages could be broadcasted via local radio. Almost 
every household and every car possesses a radio set. Battery powered receivers are cheap and 
widely used. The local radio station could be notified through the official local tsunami 
mitigation body. For communication between the radio station and local officials means of 
communication which are independent from breakdowns and power failures like satellite phones 
or VHF radio need to be utilized. The radio station itself must feature a power back up to insure 
uninterrupted broadcasting. 24/7 emergency staff on site is necessary.  Sirens will alert the public 

                                                             
3 Masyarakat Penanggulangan Bencana Indonesia (MPBI). (2006): Disaster Information in Indonesia. Volume 78. 
Jakarta 
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to switch on their receivers and tune into the right frequency. Beforehand  people have to be 
informed about the role of radio broadcasts in case of an emergency and the frequency to tune 
into. The experiences show that the function of a Radio Station in local community is very 
important for early warning during disaster. The technology is simple and well known by the 
people.  

Padang for example has created a local warning dissemination based on radio technology called 
RABAB.  Rabab gives a possibility for local leaders to send out their commands or guidances 
immediately  to the people during emergency situation via a handheld VHF Transmitter.  The 
Mayor of Padang is equiped with a pre-programmed Handy Talkie where he can talk and the 
voice will be re-transmitted in a normal frequency of FM Radio Broadcast.  RABAB can be 
connected to other equipment such as Mosque or Public Address Loud Speakers. 

 Advantages of Radio Station : 

- Instant communication to all effected people if tuned in 
- Gives detailed and up to date  information 
- Generally and universally available and affordable 
- Accepted source of information, can have a very local focus 
- Reaches people indoors and outdoors, in moving vehicles and on boats 
- Battery powered receivers are immune to power outages 

 
Disadvantages of Radio Station :  

- Has to be tuned in to receive a warning 
- Will reach people not effected by tsunami and may cause confusion 
- Radio station needs to be ready to broadcast on a  24/7 basis 
- Outlying areas might not be able to receive programme at all 

 
Advantages of Television : 

- Instant communication if turned on 
- Gives detailed and up to date  information 
- Reaches people indoors 
- Widely available 
- Respected source of information 
- Very good tool for the dissemination of detailed information through graphics, maps etc. 

 
Disadvantages of Television : 

- Access for many people limited during the day (work, school etc.) 
- Not available outside 
- Will reach people not effected by tsunami and may cause confusion 
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- Bad reception in outlying areas 
- Not available during power outages 

Addressable Notification Systems  

Broadcasting Systems 

 2 Ways Radio Communication  

Radio Communication has got a proven track 
record in emergency communications.  After a 
disaster, 2 ways radio communication is often 
the only remaining means of communication 
since most of its equipment is battery powered, 
portable and able to operate on a wide variety 
of frequencies.  Besides enabling verbal 
communication some systems are becoming 
increasingly interoperable with other communication systems like email, VoIP etc. Radio 
communication can be used for voice and data messaging, dispatch and surveillance as well as 
notification. There are three major radio communications systems, HF, VHF and UHF. 

Radio Communication users have to register themselves and their 
equipment with either one of Indonesia’s legal radio organisations, 
RAPI (Radio Antar Penduduk Indonesia) or ORARI (Organisasi Radio 
Amatir Indonesia) to obtain a call sign. A RAPI call sign begins with 
the letters JZ (Juliet Zulu). A call sign issued by ORARI begins with 

the letter Y (Yankee).The registration fee is about 350.000 IDR for a 5 
years period. RAPI is the more popular of Indonesia’s radio organisation. 
Unlike with ORARI people can register without sitting for an exam. Both 
RAPI and ORARI are sending on a certain number of dedicated 
frequencies in HF, VHF and UHF. Both organisations are involved in 
disaster related communication and have developed their own SOPs. RAPI 
for example communicates periodically with organisations related to 
disaster management like SATKORLAK, BMKG, SATLAK, fire brigade 
etc. RAPI also offers trainings seminars and workshops. Besides it 

operates a 24/7 standby for the case of emergencies. When disaster strikes RAPI works as a 
communication bridge between the disaster location and command centres on city, municipality, 
provincial and national level (BASARNAS, BNPB, Kementrian Sosial, Kementrian Kesehatan). 
Each province, region and city got its own disaster channel. HF Frequency 14.410.0 Mhz mode 
USB is reserved for communications with Jakarta. RAPI is also involved in the coordination of 
the radio communication network and data documentation.  

HF-VHF-UHF Radio Set 
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Frequency allocations for citizen band radio in Indonesia are regulated in a government decision 
called Peraturan Menkominfo no. 34/2009 tentang Penyelenggaraan Komunikasi Radio Antar 
Penduduk. The regulation arranges frequency allocations for citizen band radio in Indonesia as 
follows:  

HF (High Frequency)  
26.965 - 27.405 MHz divided into 40 channels  
27.065 MHz (channel 9) is used for emergency news only 

VHF (Very High Frequency)  
142.000 - 143.600 MHz divided into 60 channels  
142.2500 MHz (channel 9) is used for emergency news  

Frequency allocations for amateur radio in Indonesia are regulated in a government decision 
called Peraturan Menkominfo no. 33/2009 tentang Penyelenggaraan Amatir Radio.   ORARI has 
wider range of frequency allocations. 

- HF: High Frequency Radio:  

HF radio is ideal for long-distance two-way communication. HF radio is a well established 
technology with a long tradition. The signal can travel great distances and over the horizon 
since under ideal conditions it gets reflected by the ionosphere.  However there are a number 
of factors that can limit range such as sunspot cycles, polar aurora, humidity, season etc4. The 
set up of a HF system requires some expertise but once set it is robust and can be operated 
even from a car battery (6 hours if fully charged). HF radio can be integrated with computer 
networking technologies to create text messages and e-mails. Since bandwidth with HF radio 
is limited, digital applications are best kept to text e-mails. The system is not powerful 
enough for a regular exchange of larger amounts of data like graphics or documents.  

Cost 

A standard HF node costs about 2000 USD. The development of a national or regional HF e-
mail system will require the establishment of a central server system which comes at 
additional cost. Licensing fees for the commercial operation of HF radio have to be taken 
into consideration. A major advantage of HF is that it will prove as quite cost effective in the 
long run5 since individual calls come free of charge. 

 

                                                             
4 WIKIPEDIA (05.25.07): High Frequency Radio. http://en.wikipedia.org/wiki/High_frequency  

5 RANET: Information and Communication Technology (ICT) Crib. p:2. 
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- VHF: Very High Frequency Radio 

VHF is also known as 2 meter band as its wave length ranges from one to two meters. It is 
the most common frequency used by amateur operators and official bodies like police, 
ambulance etc. VHF is lesser affected by atmospheric noise and interference from electrical 
equipment than lower frequencies but it can be blocked by land features like hills or 
mountains.  As VHF signals travel in a straight line and don’t follow the earth’s curve the 
range of a hand held device hardly exceeds over the horizon (line-of-sight ca. 2 km). 
However range can be extended through the use of high antennas or repeaters. 

An approximation to calculate the line-of-sight horizon distance in kilometers is: 

 where Am is the height of the antenna in meters.6  

So if a VHF antenna got a height of 3 meters its horizon/range will 
be a bit over 6 km.  However range can be extended to up to 100 
km if a repeater is in close range. A repeater is an antenna that picks 
up VHF signals, strengthens them and sends them out again. The 
repeater system has to be placed in an elevated position like on a 
mountain top or on a high tower. If positioned ideally repeaters can 
pick up VHF signals from as far away as 20 km.  VHF radios are 
small enough to be carried and are usually battery powered. At 

close range they are formidable communication tools. If used for 
middle range emergency communications a reliable repeater system 
must be in place. Repeater systems don’t run without power so they 

require an energy back-up. 

VHF radio operates over an open master channel. Everybody can call this channel. For more 
private and undisturbed exchange of information callers can set a frequency over the master 
channel and then switch to a less frequented side frequency. In Indonesia users have access to 
60 open user frequencies. 

If VHF radio is used for emergency communications a repeater station is essential. Most 
cities like Padang are already equipped with repeater stations. However it is advisable to 
install an exclusive repeater channel to the public network for closed communication to 
ensure structured and efficient emergency communication amongst disaster reaction 
agencies. To add a repeater channel to an already existing network costs about 30 to 50 Mio 
IDR. Repeater stations require power to operate so reliable backup power in form of 

                                                             
6 WIKIPEDIA (05.24.07): Very High Frequency Radio. http://en.wikipedia.org/wiki/Very_high_frequency   

VHF Radio Recievers are 
inexpensive - some are even 

waterproof 
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generators or batteries must be available. The instalment and maintenance of this technology 
can be costly. 

Cost 

The cost for VHF radio sets is quite low. In Indonesia prices start at 600.000 IDR. Talking 
time comes free of charge. 

 

 UHF: Ultra High Frequency Radio 

UHF operates at short range. UHV equipment is quite complicated and costly and not widely 
used by radio communication users in Indonesia. Cellular phones also use UHF technology. 
Repeaters pick up the signals to carry them over longer distances. UHF is also popular with 
TV broadcasting.  An advantage of UHF is that it doesn’t require large antennas to pick up 
the signal.  

 

 FM-RDS 

RDS  stands for Radio Data System. It is a standard from 
the European Broadcasting Union for sending small 
amounts of digital information using conventional FM 
broadcasts. The RDS system standardizes several types of 
information transmitted, including time and station 
identification. RDS is standard in Europe since the early 
90’s. 

FM-RDS can be a powerful technology for tsunami early warning.  A system set of FM RDS 
includes  an RDS Encoder connected to the FM Radio Station transmitter, an RDS Decoder as 
controller  and FM RDS receiver to receive RDS signal.  

The FM RDS receivers are radio/clock receivers which are active on a 24/7 basis. They spring to 
live when they receive a special radio signal, also when they are switched off or in standby 
mode. The same principle is used in car radios when they obtain a traffic warning and override 
the current programme to broadcast it. The 2WCOM receiver can also be used as an ordinary 
radio, receiving regular radio broadcasts. Some of Cellphone new models have already equipped 
with the RDS. 

FM-RDS Receiver 
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FM RDS has been 
succesfully tested in Bali, 
Bantul and Padang.  At 
the moment there are 2 
Local Radio Stations 
equiped with FM RDS  in 
Yogyakarta (covering 
Bantul Area) – Retjo 
Buntung FM and Padang 
– Pronews 90 FM 

 

Graphic 8: Ideal Flow of BMKG Warning Messages via FM-RDS 

 

In case of a warning initiated by BMKG, a set of digital data will be sent to local Radio Stations 
equiped with RDS Encoder.  An alert signal will be is broadcasted  and the normal programme is 
interrupted. An FM RDS radio receiver will produce a loud audio tone and large flashing display 
provide the warning alert. The receiver display shows real-time text information.  The FM RDS 
radio receiver is equipped with a rechargeable backup battery.  In addition to the dissemination 
of warnings through BMKG, FM-RDS could also be utilized through local governments and 
emergency response bodies for the broadcasting of evacuation orders and instructions. However 
this still requires a major coordination effort.  

FM RDS in INA TEWS 

The introduction and implementation of FM RDS as a part 
of Local Warning Dissemination System in Indonesia was 
an initiative by German Ministry of Research (BMBF) 
incooperation with Indonesian Ministry of Research 
(RISTEK) and a German company 2WCOM. After several 
successful tests in 3 pilot areas in Indonesia (Bali, Central 
Java and Padang), FM RDS is ready to enter the next level 
of implementation. 

Advantages of FM-RDS : 

- Does not have to be tune in to receive warning. It 
works automatically as long as the FM RDS receiver still in the coverage of RDS Signal  

- Earthquake Information and Tsunami Warning displayed as running text combined with 
alarm buzz and live announcement from Radio announcer for other additional 
information and guidance. 

- Reaches people indoors and outdoors, in moving vehicles and on boats 
- Battery powered receivers are immune to power outages 
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Disadvantages of FM-RDS : 

- Radio station needs to be ready to broadcast on a  24/7 basis and proof  to power outages  
- Only works with FM RDS Radio Receiver.   
- FM RDS works only within the coverage RDS Signal. 
- FM RDS Radio Receiver is not in the market yet.  You have to order it to the FM RDS 

Radio Station. 
- The price for FM RDS Radio Receiver is more expensive than just a normal radio 

receiver. 
 

 
Graphic 9: How FM-RDS works 

 
 GMDSS (Global Maritime Distress and Safety System) 
 
GMDSS is an integrated communications system 
implemented by the International Maritime Organization 
(IMO) to ensue that no matter where a commercial ship is 
in distress, aid can be dispatched. The system also ensures 
the provision of Maritime Safety Information (MSI) - both 
meteorological and navigational - on a global basis.  

Sunda Kelapa Harbour - Jakarta 
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From February 1, 1999 all SOLAS vessels (passenger and cargo ships of 300 gross tonnage and 
upwards) have had to comply with the GMDSS, and be fitted with all applicable GMDSS 
communications equipment (international NAVTEX and-or SafetyNET Inmarsat), according to 
the sea areas in which the ship operates. 

The Joint IOC-WMO (http://www.wmo.int/pages/index_en.html) Commission for Oceanograph 
& Marine Meteorology (JCOMM) http://weather.gmdss.org/index.html is responsible for 
coordinating the provision of meteorological information within this framework. The provision 
of useful tsunami warnings for ships in ports or in coastal waters, both for SOLAS and non-
SOLAS vessels, is clearly needed. 

Since February 2005, the IMO has authorized the direct dissemination of tsunami warnings by 
tsunami warning centres through the SafetyNET communication system. SafetyNET is available 
to mariners and also, if needed and applicable, to local government offices in regions expected to 
be affected (COMSAR/Circ 36). 

International marine organizations, the IOC, and a number of countries are working to establish 
protocols and content standards for tsunami warning bulletins to vessels, and on what training 
and guidance is needed, to promote vessel safety during tsunamis. To assure efficiency and 
consistency in the provision of the information through the GMDSS, coordination with the 
issuing meteorological services area will be essential7. 

GMDSS could be installed in harbour master offices throughout Indonesia. Since harbours are 
usually also equipped with VHF and HF radio they can play a role in informing local decision 
makers about possible tsunami threats. BMKG could be linked to IMO and SafetyNET to 
broadcast Indonesia specific warning messages.  

 

Telecommunication Systems 

 Telephone Notification Systems 

Telephone notification systems are designed to ring a certain list of predefined numbers and play 
a pre-recorded message. Multiple numbers can be dialled simultaneously, dependable on how 
much ports are available on the server. If the target phones are not picked up the system will 
redial until the time-out limit is reached. The system can be triggered through any predefined 
emergency operation centre. Telephone notification systems are effective mostly for distant 
tsunami warnings since they require at least 20 to 30 minutes to become effective. Some systems 

                                                             
7 UNESCO (2006): Tsunami Teacher – 3.3.6 Tsunami Mitigation: Alerting Vessels at Sea – SOLAS Vessels.  



 45 | P a g e  

 

can be equipped with GIS (Geo Information System) capabilities which make them more 
flexible. Through GIS it is for example possible to select a certain area on an electronic map and 
place a call to telephones within the selected area.  A major advantage of telephone notification 
systems is that they can be used for multiple hazard notification.  

Telephone notification systems are usually offered by service companies. These companies 
should offer a 24/7 service and be experienced. The maintenance of the outbound calling 
database should be easy and secure. To avoid breakdowns the system should feature 
redundancies. BMKG for example contracted a commercial SMS service for the dissemination 
of its warning messages. However BMKG also set up its own powerful SMS server at its 
headquarters in Jakarta in case it needs to send out messages by itself.  

Before the setup of an own telephone notification system the local telephone network’s engineers 
should be consulted to make sure it can handle the required calling rate. The possibility to place 
priority calls needs to be checked.  

Speed and Calling Capacity 

The number of calls a system can place within a given period of time is determined by the call 
completion time (dialling and connection to called number) and the number of available 
outgoing phone lines. Most telephone systems require 20 seconds for the placement of the call 
until it is answered (3-4 ringing cycles). So the delivery of a 30 second message would take 
about 50 seconds to be completed.  This time could even be stretched out should the system 
deploy interactive functions. It is crucial that the telephone server is equipped with sufficient 
outgoing lines to become effective.  

The following table illustrates the number of calls that a system with different calling capacities 
can place within a 30 minute time frame. For the completion of one call 60 seconds were 
estimated: 

 

Number of lines Potential number of calls 

10 300 

100 3000 

1000 30.000 

10.000 300.000 

 

Table 3: Relation between number of lines and possible calls 
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The number of calls successfully completed depends on whether phones are picked up, the lines 
are busy, network congestion etc.  

GIS Capabilities 

Some telephone notification systems can be linked to electronic maps (GIS). In the case of an 
emergency certain areas on the map can be selected and messages sent out to the people living 
there. GIS functions provide emergency operation centres with increased flexibility. Recipient 
lists can be changed quickly according to need. In order to make GIS systems work a lot of 
preparation is needed which is costly. 

Cost 

Prices for telephone notification systems range widely, depending on the desired features like 
GIS, number of lines and capacity of  the dial out system as well as the extend to which 
subscribers will maintain their own database. Annual contracts for basic non-GIS Systems start 
at about 2000 USD. GIS based systems are more expensive. Small systems are not effective for 
community wide notification but might be useful for limited emergency personnel notification.  
Basic prices for community-wide notification systems typically start at 30.000 USD and rise 
quickly when it comes to additional dial-out power, redundant capacities and out-of-area back-up 
systems.  

Advantages of telephone notification system : 

- multi purpose use 
- predefined groups or organizations can be supplied with targeted information 
- can be configured to target specific geographic locations 
- called parties can be logged 
- messages can be pre-recorded 
- system can be supplemented with cellular and satellite phones 
- can operate 24/7 
- can be linked to GIS  
- can be modified quickly to address changing conditions 

 
Disadvantages of telephone notification system: 

- can’t reach people without phones 
- can’t reach people outdoors unless they are carrying hand or satellite phones 
- people have to answer the phone to receive message 
- not available during phone outages 
- trade-of between content and speed may become necessary to get as many messages 

across as possible  
- effectiveness decreases rapidly as public phone networks become congested 
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- Telephone notification systems are vulnerable to earthquakes due to related power 
failures and destruction of infrastructure like cables etc.  
 

 Cellular Phones 

Cellular phones are not recommended for the dissemination of voice-
based warning messages. Unlike 2-way radios, cell phones require 
external infrastructure (repeater antennas) and cannot communicate 
directly with each other. Damage to the external infrastructure 
through earthquakes for example can directly impact service quality 
and availability. The cost of creating cellular networks is quite high 
and so they tend to exist only in more populated areas. The area covered by a network is divided 
into cells. Each cell site has a limited number of calling frequencies available. In emergencies it 
is very likely that a cells capacity gets exceeded and the system breaks down. In Indonesia 
temporary failures of the cellular phone systems are quite common, even in non-emergency 
situations. Because of its limited coverage and questionable reliability cellular phones should not 
be utilized to deliver time sensitive and life critical voice-based warnings.  

 SMS  (Short Message Service) 

The use of SMS as a complementary method for tsunami early 
warning can be an option. A great number of people, especially in 
urban and densely populated areas are using hand phones and are 
familiar with SMS. SMS is more reliable than cellular voice 
transmission. During 9/11 mobile phone networks in New York lost 
most of their voice transmitting ability but SMS still came through. The Tourism Authority of 
Thailand claims to be able to submit warning messages to 20 Mio. cellular phone users should 
the need arise8. BMKG notifies around 2000 people via SMS in the case of emergency. Every 
computer with internet access can theoretically initiate the sending of a SMS.  

Private SMS Broadcast 

There is a possibility for a Local Emegency Center (Pusdalops) to setup their own Private SMS 
Broadcast.  There are 2 methods can be used : 

- WEB to SMS 
- Modem to SMS 
 

                                                             
8 Tourism Authority of Thailand: How Thailand’s Early Warning System Works. 
http://www.tourismthailand.org/content/detail.aspx?id=28  (05.19.07) 

Tsunami Early 
Warning via SMS is 

controversial 
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 WEB to SMS 

Most of telecommunication providers in Indonesia already have this facility. A client 
(Pusdalops) may register themselves to a provider  and they will give an access to use the 
WEB to SMS facility (username & password to login).  Pusdalops can set up their own data 
bank and send out their own SMS to predefined groups.  The provider will charge each SMS 
same as normal SMS use. An additional monthly subsciription fee is also charged to the 
client. 

Cost per SMS is depends on the provider. The range is between Rp. 49 to Rp. 250 per SMS.  
The monthly subscription fee is Rp. 25.000,- to Rp. 30.000,-. 

 Modem to SMS 

Another option for local Pusdalops is to have their own GSM or CDMA Modem and just 
plug in to a Personal Computer.  There are many Modem types and brands available in the 
market. Normally, the software to send bulk SMS  is already included in the package. A 
modem price range is Rp. 350.000,- to Rp. 500.000,-  Cost per SMS is depends on the 
provider. The range is between Rp. 49 to Rp. 250 per SMS. 

For both methods above, recipient lists can be prepared in advance. However it might prove 
quite costly to maintain and operate a larger scale SMS service. The set up of your own SMS 
bank might be technically challenging. 24/7 power backup as well as trained operating 
personnel is essential. 

If you expect high volume use of messages it might be easier and saver to hire a commercial 
SMS provider. If you are a low volume user a private SMS broadcast might prove cheaper in 
the long run.  

Cost for private SMS Broadcast 

Estimated Capital Cost 
Computers: 500 USD – 1000 USD 
GSM Modems:  ca. 50 USD each, additional modems might be cheaper 
Monthly maintenance 
SIM Card & Messaging cost: depend on service plan  

 
Advantages of SMS : 

- More reliable than cellular voice transmission 
- Can target specific groups  
- Most people are familiar with technology 
- Messages can be sent via internet 
- Relatively cheap 
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- High Multiplication Factor 
- Works indoors and outdoors 
- Usually people keep their hand phones close by 
- Cell phones are battery powered and so immune to power outages 

 
Disadvantages of SMS : 

- Message content is usually limited to 160 characters  
- Delivery of messages can be delayed due to congested systems 
- Limited coverage 
- Transmitting infrastructure vulnerable to earthquakes 
- Pre-registration of phone numbers is necessary 
- SMS might not be opened after delivery  
- Geographically targeted mass delivery is difficult  
- No priority access for SMS warnings 
- Not everybody uses a cellular phone  
- Method is not hoax proof9 

 
In the beginning of June 2007 people in Indonesia received SMS predicting an earthquake with 
the possibility for a devastating tsunami for June 7, 2007. The SMS referred to an alleged CNN 
story. Various versions of that SMS were circulated. One red as follows: 
 

Example of Hoax Warning SMS 

“'CNN aired 3 days ago that the earth's plate in Australia is moving to the north of Asia. It is 
predicted that it could collide with the earth plate of southern Indonesia. It is predicted that 11 
days after the high tides, on wed 7 June, there will be a big earthquake and it might be followed 
by a tsunami'. Please forward this to your friends - Don't keep it to yourself” (translation from 
Bahasa Indonesia) 

 

Of course this SMS was a hoax. Earthquakes and tsunamis can not be predicted like the weather. 
Predictions can be made in geological time frames and these are very inaccurate in the short run. 
Reliable predictions about tectonic movements even in the range of years are quite impossible, 
especially in Indonesia. Since the source of the SMS could not be traced and verified people who 
were already traumatized through the 2004 Asian tsunami panicked when the malfunction of a 
tsunami early warning siren in Aceh coincided with this SMS hoax. (see p. 42  “Tsunami alarm 
sparks panic in Aceh”). 
                                                             
9 UNESCO (2006): Tsunami Trainer. p. 325 
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 Internet 

Internet based warning distribution channels become very popular and familiar to many people 
lately. It is fast, unlimited target groups and the warning message can be visualized attractively 
combined with sound and map. There are unlimited channels for warning distribution using the 
Internet Connection because of its flexibility.  The main weakness points of the internet are very 
depending on the structure of internet system and electricity power. The most dangerous one is 
the method is not Hoax proof, easy to manipulate which can create a mass panic. 

Email,  Websites, Internet Based Social Networks / IBSN (e.g: Facebook, Yahoo Messenger, 
Twitter, etc), Blackberry Messenger (BBM), Warning Receiver System (BMKG WRS) and 
others, are the example of tools for Internet based warning distribution channels. Experiences 
showed that many people got informed through these channels. 

 Email 
 
E-mail is based on a set of protocols that allows for sending mail to a mail server, transmission 
across the network, and delivery to, or retrieval by, the user.  

 Applications  

- Direct e-mailing of warnings to community members.  

- E-mail to warning systems, or to mobile e-mail devices (such as Blackberries or SMS-
compatible cell-phones). 

Advantages of Email : 

- Easy interface for sender and receivers  
- Can support delivery to multiple users.  
- Widely supported on all computer operating system 
- Can operate over low-Quality of Service networks.  
- Email is an easy way to disseminate information, ranging from text files to maps, sound 

and video files.  
- Every computer with internet access features usually also an email programme 
- Large amounts of information can be sent out to a large number of people in a very short 

time if bandwidth is sufficient.  
- Distribution lists can be predefined.  
- Email can also be used to send messages to hand phones in SMS format.  
- Email is widely supported on all computer operating systems and can be easily interfaced 

with other warning systems.  
- It is easy to track whether a mail has been opened or not.  
- Very low cost 
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Disadvantages of Email : 

- Requires central e-mail servers – specialized knowledge needed to set up.  
- Requires operating network return path for forward delivery.  
- Has low security, and can be easily faked 
- Email it is not an alerting device, it needs the recipient to become active (open the mail 

and read it). 
- It only functions if power is available to run the computer and communication 

infrastructure (e.g. telephone cables)  
- There is no guaranty for timely delivery of messages.  
- If large numbers of mails are sent out boosted server performance might be needed. 
- Not everybody got constant access to Email 

 Websites 

Websites can be quickly updated and supply an almost unlimited number of users with a large 
variety of information but they don’t function as an efficient alerting or notification tool. 
Websites can only be categorized as supplementary. Users have to actively open the website. To 
do so they have to know the web address. To change the content of a website requires expert 
knowledge. Websites are merely useful as long as a computer is running and connected to the 
internet. Websites can be useful information sources during the response phase of a catastrophe. 
Information can be centrally stored and access rights for restricted information given to relevant 
stakeholders like fire-fighters or emergency operation centres.  

BMKG provides update information on the latest events of Earthquake information and Tsunami 
Alert on their website at www.bmg.go.id 

 
 Private Server 

Private Server is a set of a Computer system which is connected 24/7 to the Warning Center via 
Internet Line or Satellite.  A private server is installed with a tailor made program that interact 
actively with the Main Warning Dissemination Server at Warning Center.  One example of a 
private server is developed by NGO Yayasan Air Putih (Air Putih Foundation). They developed 
a software called “Info Gempa” and distributed it to the public freely. If you installed and run the 
software into your personal computer or laptop connected to the internet, you may get 
information on the latest Earthquake event produced by the private server (adopted from BMKG) 
When a warning issued by BMKG, a window will pop-up on the computer screen and will 
generate an alert sound. 
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Graphic 10 : Screenshot of Info Gempa Software of Airputih 

The other example of private developed software is called “Gempaloka”. Gempaloka is designed 
for Blackberry Smartphone users developed by Indonesian Blackberry Application Provider 
named “7langit”.  When a warning issued by BMKG, the Blackberry phone will vibrate or sound 
as an alert to the user.  The warning type of Gempaloka is limited but facilitated with a map. 

 

 

 

 

 

 

 

    Graphic 11 : Screenshot of Gempaloka 

The application of Info Gempa is distributed freely and can be downloaded at  
http://www.4shared.com/get/143308575/cfc5ad6/info_bmg.html 

The application of Gempaloka is free for Blackberry Smartphone user and can be downloaded at 
: http://appworld.blackberry.com/webstore/content/3970 

 Internet Based Social Networks / IBSN  

Social Networks on Internet like Facebook, Twitter, Yahoo Messenger Chat, Google Chat, and 
others are very popular at the moment. ISBN can be access not only from a Personal 
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Computer/Laptop but also from a Cellular Phone.  All telecommunication providers in Indonesia 
already have these IBCN facilities.  

The use of IBSN actually is not a good option as formal warning dissemination channel for 
government institutions because they are fragile and the warning messages can be very easy to 
modified, exagerated or even faked. The main advantage of IBSN actually they work good and 
very fast as a multiplier machine for warning dissemination when it is used properly.    

Advantages of ISBN : 

- Easy interface for sender and receivers  
- Can support delivery to multiple users.  
- Very Low Cost 
- Large amounts of information can be sent out to a large number of people in a very short 

time if bandwidth is sufficient.  
- Messages can be forwarded easily 
- Can be received by Handphone in alert mode 
- Unlimited number of receiver clients 

 
Disadvantages of ISBN : 
 

- Has low security, and can be easily faked 
- Requires central servers – specialized knowledge needed to set up. 
- Not everybody got constant access to ISBN 

 
 WRS ( Warning Receiver System) 

WRS is a set of Personal Computer with a special tailor made program developed by BMKG.  A 
WRS must be continuesly connected to the internet line to be able to receive update information 
or warnings from BMKG.  WRS should be a priority option for local warning centers 
(Pusdalops) as one of the incoming warning channels.   

Not only receiving, with a litle bit modification and an additional hardware of SMS Server, a 
WRS has also capability to act as local warning disseminator. 

More detail information on the WRS will be explained in the next chapter (Understanding the 
Warning Dissemination Process and Distribution by BMKG). 

Advantages of WRS: 

- The system developed by BMKG 
- Using a normal PC configuration 
- Dual functions – receiving and transmitting 
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Disadvantages of WRS: 

- Dependency on the Computer System and Internet  
- Dependency to the Electricity power 
- A special knowledge of the program and a well trained staff is required 
- Receiving infrastructure vulnerable to earthquakes 
- Additional cost will occur if SMS Server is used 

 RANET 

RANET is an international collaboration to make weather, climate, and related information more 
accessible to remote and resource poor populations to aid day-to-day resource decisions and 
prepare against natural hazards10.  

In Indonesia RANET collaborates with BMKG11 . BMKG was using RANET satellite 
technology to disseminate its warning bulletins. Through RANET BMKG in cooperation with 
WMO broadcasts almost real time information about earthquakes and tsunami hazards. The 
service is called EMWIN (Emergency Manager’s Weather Info Network).  Information is 
broadcasted as a map and text on a computer screen. Epicentres are displayed together with more 
detailed earthquake data and indicators of distance from the epicentre to important surrounding 
cities. In case of an earthquake that could trigger a tsunami the system will sound a warning tone 
and display a warning message.  

However, the RANET Server is no longer exist at BMKG and replaced by WRS (Warning 
Receiver System) Server 

Personal Warning Systems 

 Door-to-Door  

Door-to-door warning can be carried out by trained groups of people. The advantage is that in a 
personal encounter very specific information can be exchanged. Personal warning can also be 
more convincing especially when carried out by people who are already known throughout the 
neighbourhood. This notification method can make sure that everyone in an area receives the 
warning. In some areas door-to-door warning might be the only working option.  

On the other hand door-to-door warning can be very time and resources consuming. Door-
knocking can only be used when a lot of time is available to ensure the knockers safety.  

                                                             
10 World Meteorological Organization (2005): Complementary Systems, Especially EMWIN and RANET. Samoa 

11 Weniza, Suhardjono BMG (2007): Development of Seismic Network for Indonesia (ppt Presentation Yokohama) 
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The visits should be supported by a delivery of printed material including information on 
evacuation routes and procedures. The papers should also specify what people should do before 
they leave their homes and what they should take with them. For the notification of small areas 
one can deploy local volunteers which should be trained and introduced to the residents 
beforehand. If the area is larger much planning will be required. When considering door-
knocking as an option also bear in mind how long it takes to assemble, equip and brief your 
personnel and how long  door-knockers can remain in the area before they endanger their own 
safety.  

Experience shows that it takes four to six minutes to complete the notification of one single 
house. Ten two man teams (20 people) will require at least 1 hour to notify 100 homes. This rate 
can vary considerably depending of the time of day/night, weekday (on weekends people tend to 
be more at home than during the week) and how densely the area is populated.  

Door to door notification might not be a good option for tsunami early warning in Indonesia 
because the country is more likely to be hit by local tsunamis which don’t allow much 
preparation time.  

 Residential Route Warning 

Residential route warning is a very efficient warning method, especially in densely populated 
areas like cities or villages and much faster than door-to-door warning. Residential route warning 
uses public address systems which are mounted on a vehicle. Most police and fire cars as well as 
ambulances are already equipped with such a system. Mobile public address systems comprise of 
a controller, an amplifier, a microphone and a siren/speaker. The speaker is necessary for voice 
notification. Announcements can be pre-recorded or life. In areas where financial resources are 
limited or which are densely populated but not accessible by car because of narrow roads which 
is still the case in some parts of many Asian cities, bicycles equipped with a simple speaker 
system might also be an option. For residential route warning the following factors need to be 
considered: 

Range of warning 

The average public announcement system got a range of about 300 m. Behind that range the 
message might quickly become incomprehensible. The announcement vehicle must travel at a 
low speed and at least every 300 meters the message must be repeated.   

Message type 

To cover an area as large as possible the message should be kept simple and be as brief as 
possible. The message should advice people to turn to other sources for further information like 
TV or radio. If there is just very short time available the main message should point out 
evacuation routes and emergency centres.  
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Warning routes 

Warning routes can be planned in advance but should be flexible due to possible destruction or 
blocking of traffic infrastructure like roads e.g. through crumbled buildings or traffic jams. 

Advantages of residential route warning: 

- method is highly credible, especially if carried out through emergency vehicles like fire 
or police cars 

- very flexible, can change routes and announcements quickly 
- can notify very targeted 
- can reach people indoors if loud enough 
- easy to install on different types of vehicles 
- system usually already installed in emergency vehicles like police or fire cars 
- cost effective for large areas like public beaches, markets or parks 
- relatively cheap 

 
Disadvantages of  residential route warning: 

- requires personnel and equipment which could be endangered during the event 
- road damage and traffic jams can hinder warning message dissemination 
- area covered is limited to a radius of about 300 m from the loudspeaker 
- sound might be blocked off by big buildings 

 
Cost 

The entire system is relatively cheap. Prices range from 1.000 USD to 2.000 USD per unit. 
 

Conclusion 

There are additional notification technologies and methods to the ones illustrated in this reader. 
Nevertheless the methods and technologies described here are means that are available in 
Indonesia. Other parts of the world with different technical infrastructure may well use different 
notification systems. However, warning messages should be disseminated through a variety of 
different technologies to ensure reliability. They should be delivered as fast as possible as ‘time 
is life’.  Message content should be clear and explicit to make sure that as many people as 
possible can be saved. Existing communication systems should be utilized to their full potential 
and integrated into the early warning scheme.  The creation of multi-hazard and multi-purpose 
communication systems is desirable. 

There is no single early warning method that fits all requirements. Especially on the ‘last mile’ 
tailor made communications solutions are required considering the special needs of the local 
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population. To do so one needs to research the specific needs of that particular community. 
Before designing the system one needs to know the audience, of which different groups it 
consists and what these groups might be doing at which time of the day.  

Cost is a major, possibly limiting factor. Each place has different budgets and priorities. Cost 
could be the reason why the best solution can’t be installed at certain communities.  

Another important factor is size and layout of the area that has to be notified. A large, spread out 
community might require an interdependent multiple notification system like loudspeakers, 
sirens and FM RDS. While FM-RDS is ideal for inside warnings, sirens and loudspeakers are a 
better solution for beaches or markets.  

Effective notification systems and procedures require clear, concise and consistent signals and 
messages. Redundancies can give people extra assurance and the decision to evacuate is 
positively enforced. The various information sources must not provide conflicting information 
and so undermine the credibility of the whole system. Planning and education are required to 
ensure efficient and timely evacuation12.  

A uniform notification system for the whole of Indonesia on all levels would be useful but 
probably unrealistic. At least the initial advisories and warnings given out through BMKG all 
follow the same format. It is up to the local decision makers how to interpret and use this 
standardized information. It would be helpful if for example special siren signals would be 
dedicated to tsunami early warning all over Indonesia and signs for evacuation routes would 
follow the same design and principles nationwide.  

All clear signals should be easily recognizable and familiar to the local population.  A clear 
distinction between all clears from BMKG and all clears from the local decision making body is 
advisable. 

Note that even the best system doesn’t work without education, no matter how sophisticated or 
expensive. Whatever system is chosen, all groups that are part of the notification process 
(emergency managers, media, local NGOs, etc.) should be involved in the planning and 
implementation of their system. If a feeling of ownership and personal responsibility can be 
achieved the system will work even better and adapt to changing requirements and situations 
with greater ease.  

                                                             
12 Oregon Department for Geology and Mineral Industries (2001): Special Paper 35 – Tsunami Warning Systems 
and Procedures. p. 27-30 


