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Provision of 

Tsunami Watch Information for the Indian Ocean 

- by the Japan Meteorological Agency on an interim basis -
( Submitted by JMA )
	Summary and the Purpose of the Document

The document provides information for provision of “Tsunami Watch Information (TWI)” for the Indian Ocean issued by Japan Meteorological Agency (JMA) on a interim basis. 



ACTION PROPOSED

The meeting is invited to review the information presented in the document and make appropriate comments.
Appendix :   

Detailed information paper of

“Tsunami Watch Information for the Indian Ocean - to be issued from the Japan Meteorological Agency on an interim basis - (Draft as of 1 March 2005)”
1. Introduction
The Regional/Thematic Special Session entitled “Promotion of tsunami disaster mitigation in the Indian Ocean”, (during the UN World Conference on Disaster Reduction (WCDR), in Kobe, Japan from 18 through 22 January 2005), sought the way to establish the international tsunami early warning system in the Indian Ocean region through the expansion and enhancement of international coordination.  As one of the urgent actions in the upcoming six months, it was pointed out that the interim network for the dissemination of the “Tsunami Watch Information” (TWI) should be established by utilizing existing telecommunication tools and currently available seismic and sea-level data and by employing the experiences accumulated in the Pacific Ocean, until the Tsunami Early Warning System in the Indian Ocean region to issue “the Tsunami Warning” becomes fully operational.
TWI is provided by the Japan Meteorological Agency (JMA) and Pacific Tsunami Warning Center (PTWC, Hawaii) which will jointly issue the Information on a common criteria.  Contents of the Information are limited only to the seismic event data and the tsunamigenic potential estimated from the seismological observation data.  Accordingly, TWI is considered subordinate to the Tsunami Warning to be issued under the fully operational Tsunami Early Warning System in terms of both accuracy and timeliness. 
At the “Mission on Policy Dialogue for High Level Administrative Policy Makers on Establishing a Tsunami Early Warning System in the Indian Ocean” held in Tokyo from 22 to 24 February 2005, a draft of the attached document was presented to the participants from the ten countries of the Indian Ocean region and their understanding and support were obtained along with expectations for early provision of the TWI.  After coordinating with PTWC to complete the Guideline, through the diplomatic procedures for the governments of the countries in the Indian Ocean region to register their organizations designated to receive the TWI, TWI will be issued by JMA on an interim basis.

Also, at “The 1st Intergovernmental Coordination Group for the Tsunami Warning and Mitigation System for the Indian Ocean (ICG/IOTWS)” held in Paris from 3 to 8 March 2005, JMA and PTWC have agreed to provide, if requested, reliable interim tsunami advisory information to authorized contacts in the Indian Ocean states.  In this regard, Member states were requested to provide to UNESCO/IOC their official 24x7 contact information (prime and alternate) for receiving this information by 1 April 2005.

2. Timing of issuance and Status of the Tsunami Watch Information
TWI is issued by JMA when a big earthquake which is expected to generate tsunamis in the Indian Ocean region.  The operation to issue TWI for the Indian Ocean region by JMA may take 20 to 30 minutes or more depending on the condition of communication to collect seismic data via the Internet.
TWI is issued dually from JMA and PTWC to ensure the provision and reception of the Information.  Upon receipt of the Information from either JMA or PTWC, the relevant countries should take necessary actions as quickly as possible.  In case of any discrepancy between the Information from JMA and PTWC, it is suggested to choose the severest evaluation. 

TWI to be provided to the countries in the Indian Ocean region should be regarded as a reference for taking preventive measures against possible tsunamis on their own initiative and responsibility.
3. Communication means to receive Tsunami Watch Information
TWI is available through any of the following means of communication:
(1) The Internet mail

The Tsunami Watch Information is sent by e-mail to the addresses of the organizations registered at JMA.  It should be noted, however, there is no assurance that the information will reach without any fault or delay, due to the nature of the Internet.
(2) Global Telecommunication System (GTS) of the World Meteorological Organization
 (WMO)

TWI is also provided to the National Meteorological and Hydrological Services (NMHSs) through the Global Telecommunication System (GTS) in the framework of the international communication of WMO.  NMHSs in the countries which wish to use GTS should arrange with their responsible Regional Telecommunication Hub (RTH) of GTS for onward relay to the respective NMHSs, referring to WEIO40 RJTD for an abbreviated heading to receive TWI.

(3) Facsimile

It is imperative that the recipient countries in the Indian Ocean region should formally designate their respective organization (governmental or non-governmental; one or more organizations up to three) to receive TWI from JMA on a round-the-clock basis. 
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Tsunami Watch Information for the Indian Ocean 

- by the Japan Meteorological Agency on an interim basis -

Japan Metrological Agency, Tokyo

1. Introduction

During the UN World Conference on Disaster Reduction (WCDR) held in Kobe, Japan from 18 through 22 January 2005, two Special Sessions were held on tsunami disaster reduction and preparedness in conjunction with the unprecedented trans-Indian Ocean tsunami triggered by the huge earthquake that occurred off Sumatra on 26 December 2004.
The Regional/Thematic Special Session entitled “Promotion of tsunami disaster mitigation in the Indian Ocean” considered the establishment of the tsunami early warning system in the Indian Ocean region from the professional point of view, giving particular emphasis on the enhancement of the warning systems of the individual countries and development of an international mechanism to coordinate those systems.
The session sought the way to establish the international tsunami early warning system in the Indian Ocean region through the expansion and enhancement of international coordination.  As one of the urgent actions in the upcoming six months, it was pointed out that the interim network for the dissemination of the “Tsunami Watch Information” should be established by utilizing existing telecommunication tools and currently available seismic and sea-level data and by employing the experiences accumulated in the Pacific Ocean, until the Tsunami Early Warning System in the Indian Ocean region to issue “the Tsunami Warning” becomes fully operational, even though the Information is subordinate to “the Tsunami Warning”.
On the ground of the discussions in the Regional/Thematic Special Session, the Inter-governmental Special Session consented to implement the provision of Tsunami Watch Information for the Indian Ocean on an interim basis as following:

(1) provision of the Tsunami Watch Information derived from currently available observations to the countries in the Indian Ocean region from the Japan Meteorological Agency (JMA) and the Pacific Tsunami Warning Center (PTWC) based on close coordination between the two organizations, at the request of the countries in the region, through the existing communication links, and
(2) development of tsunami warning systems by the countries in the region, including dissemination of warnings on the responsibility and initiative of the individual countries to the people in the coastal areas at risk from the designated organizations which receive the Tsunami Watch Information.

This document is prepared to describe the Tsunami Watch Information to be issued from JMA along the line consented in the WCDR.

2. Scope of the Tsunami Watch Information provision
2.1  The Tsunami Watch Information is to be issued by JMA and PTWC on an interim basis until the operation of the Tsunami Early Warning System in the Indian Ocean becomes fully operational.  The two organizations will issue the Information individually on the common criteria.  Contents of the Information are limited only to the seismic event data and the tsunamigenic potential estimated from the seismological observation data.  Accordingly, the Tsunami Watch Information is considered subordinate to the Tsunami Warning to be issued under the fully operational Tsunami Early Warning System in terms of both accuracy and timeliness.  Furthermore, it should be noted that delivery of the Tsunami Watch Information to the relevant countries is not always ensured because it depends primarily on existing communication links.  The Tsunami Watch Information will be issued dually by JMA and PTWC to the countries which wish to receive the service through the procedure given in this document.
2.2  The Tsunami Watch Information to be provided to the countries in the Indian Ocean region should be regarded as a reference for taking a preventive measure against possible tsunamis on their own initiative and responsibility.
3. Timing of issuance of the Tsunami Watch Information

The Tsunami Watch Information is issued by JMA when a big earthquake which may trigger tsunami in a certain scale in the region is detected by the seismological observation network of JMA as well as other available seismic data, including those from the Incorporated Research Institutions for Seismology (IRIS) operated by the United States Geological Survey (USGS).  It is expected to be issued with a target of less than 20 to 30 minutes after the occurrence of the earthquake, depending on the traffic condition of communication and the availability of seismic data.  Subsequent issues of the Tsunami Watch Information will be made as amendments and/or updates of the previous Information, in consideration of the newly available seismic data and reports on actual sea-level observations.  Due to limitation of available sea-level data on a real time basis in the Indian Ocean region, the subsequent Tsunami Watch Information will be not always issued from JMA.
4. Contents of the Tsunami Watch Information 

The Tsunami Watch Information for the Indian Ocean is issued, in general, when an earthquake with the magnitude 6.5 or greater occurs in the Indian Ocean region.  It contains (see Annex I):

(1) Earthquake information 

(a) Origin time (UTC)

(b) Coordinates (latitude and longitude) of the epicenter
(c) Location (name of geographical area)

(d) Magnitude (M)

(e) Depth (only for the earthquake occurring at a depth of 100 km or more) from the ocean floor
(2) Tsunami information
(a)
Evaluation of tsunamigenic potential based on the empirical relationship between magnitude (M) of earthquake and generation/non-generation of tsunami in the Pacific Ocean region

(b)
Estimated tsunami travel times to reach the respective coasts of the countries in the Indian Ocean region (only for the earthquake of M >7.0)

5. Reception of the Tsunami Watch Information
5.1  It is imperative that the recipient countries in the Indian Ocean region should formally designate their respective organization (governmental or non-governmental; one or more organizations up to three) to receive the Tsunami Watch Information from JMA on a round-the-clock basis.  The countries which wish to receive the Tsunami Watch Information from JMA should register their designated organization(s)/department(s)/officer(s) with JMA through diplomatic channels by submitting the registration form given in Annex IV.  When the designated department(s)/officer(s) is changed, notification should be forwarded to JMA without delay.
5.2 The Tsunami Watch Information is available through any of the following means of communication:
(1) The Internet mail

The Tsunami Watch Information is sent by e-mail to the addresses of the organizations registered at JMA.  It should be noted, however, there is no assurance that the information will reach without any fault or delay, due to the nature of the Internet.
(2) Global Telecommunication System (GTS) of the World Meteorological Organization
 (WMO)

The Tsunami Watch Information is also provided to the National Meteorological and Hydrological Services (NMHSs) through the Global Telecommunication System (GTS) in the framework of the international communication of WMO.  NMHSs in the countries which wish to use GTS should arrange with their responsible Regional Telecommunication Hub (RTH) of GTS for onward relay to the respective NMHSs, referring to WEIO40 RJTD for an abbreviated heading to receive the Tsunami Watch Information.
 (3) Facsimile

5.3 JMA forwards to individual recipient organizations a test message (an example is presented in Annex IV) at around 0900 UTC on 15th each month.  In case of unsuccessful reception of the test message on the day, please make an inspection on the communication link and/or check the registered email address.
6. Status of the Tsunami Watch Information
Provision of the Tsunami Watch Information for the Indian Ocean region is conducted under the following conditions.  Relevant organizations of the recipient countries should give due consideration and full recognition on each of the followings:

(1) The operation to issue the Tsunami Watch Information for the Indian Ocean region by JMA may take more than 20 to 30 minutes in case of slow down and/or troubles with communication to collect seismic data via the Internet.
(2) Because seismic observational data is sparse in the Indian Ocean region, accuracy is low for the analysis of earthquakes, particularly their depth which is critical for the evaluation of tsunamigenic potential.  Thus, it may lead to over- and/or under-estimation of the tsunamigenic potential.

(3) When the Tsunami Watch Information suggests the possibility of tsunamis, it is highly recommended to take the following actions: 
(a) If tsunami travel time is indicated for a country, the country should keep close watch on tsunami, assuming that tsunami is expected to arrive before and/or after a lapse of the travel time from the occurrence of earthquake.
(b) If an earthquake occurs in the close vicinity of a country with a potential of tsunami, the country should immediately pay maximum attention to the tsunami hazard.

(4) Even if the tsunami generation is suggested in the Tsunami Watch Information, there is a possibility that tsunami may not occur or occur but in a small scale. 

(5) The Tsunami Watch Information will be issued from JMA and PTWC dually on the common criteria, to ensure the provision and reception of the Information.  Upon receipt of the Information from either JMA or PTWC, the relevant countries should take necessary actions as quickly as possible.  In case of any discrepancy between the Information from JMA and PTWC, choose the severest evaluation.

(6) Because only sparse observational data of sea-level is available in the Indian Ocean on a real time basis at JMA, no message will be issued to indicate termination of the tsunami hazardous condition.  Individual authorities of the countries are expected to continue the alert status, even if no tsunami appears, at least by the time two hours after the estimated tsunami arrival time derived from the earthquake origin time and the tsunami travel time in the latest Tsunami Watch Information.

(7) Tsunami Watch Information to be provided to the countries in the Indian Ocean region should be regarded as a reference for taking preventive measures against possible tsunamis on their own initiative and responsibility.

7. JMA contact point for the services of the Tsunami Watch Information for the Indian Ocean region

Office of International Affairs

Planning Division
Administration Department

Japan Meteorological Agency

1-3-4 Ote-machi, Chiyoda-ku,                 
Tokyo, 100-8122, Japan

Facsimile: +81 3 3211 2032

   E-mail:    io_twi@eqvol.kishou.go.jp
Please note, the office mentioned above is only for administrative subjects relevant to the provision of the Tsunami Watch Information and the working hours of the office is from 00 to 08 UTC on week-days.  Regarding the individual content of the Tsunami Watch Information itself, JMA puts all of available information on the tsunami in the Indian Ocean region in the individual issue of the Tsunami Watch Information at each stage.  No inquiries can be operationally accommodated on the contents of the Tsunami Watch Information issued from JMA.
Annex I
Contents of the Tsunami Watch Information
Evaluation of tsunamigenic potential

Tsunamigenic potential is a key element of the Tsunami Watch Information.  It is evaluated according to the depth, location, and magnitude of the earthquake as follows.
(1) Depth

Seismologically, earthquakes occurring at a depth of 100 km or more are considered not to generate tsunamis regardless of the magnitude.

(2) Location
Tsunami is not generated by the earthquake occurring in inland areas.  However, possibilities are not excluded if its epicenter is located very close to the sea.
(3) Magnitude (empirical rules in the Pacific)
Tsunami is not generated by the earthquake with the magnitude less than 6.5, for which the Tsunami Watch Information is not issued.  Empirically obtained rules in the Pacific indicate that with regard to the earthquakes occurring in the sea areas with the magnitude of 6.5 or greater, tsunamis are possible with impacts classified by the magnitude (M) as follows.
a. M>7.8

Possibility of an ocean-wide destructive tsunami

b. 7.8>=M>7.5
Possibility of a destructive regional tsunami with effects limited to

within 1000 km of the epicenter 

c. 7.5>=M>7.0
Possibility of a destructive local tsunami with effects limited to within 

100 km of the epicenter

d. 7.0>=M>6.5
Very small possibility of a destructive local tsunami
Contents of the Information
Major elements described in the Tsunami Watch Information are on the earthquake (origin-time/location/magnitude) and tsunamigenic potential (possibility of tsunami generation).  In the case of earthquakes with magnitude greater than 7.0, tsunami travel times (estimated time for tsunami to reach a certain coast) are presented for the coasts at risk in the Indian Ocean (see Annex II for the names of the coasts).

Tsunami is expected to arrive after a lapse of the travel time from the origin time of the earthquake.  Tsunami travel time is indicated by a certain span of time based on magnitude and depth of the earthquake.  The travel time falls into six time-spans at the maximum (in the case of M>7.8); “1 hour or less”, “1 to 3 hours”, “3 to 6 hours”, “6 to 9 hours, “9 to 12 hours”, and “more than 12 hours”.  When observational data of tsunamis are received by JMA, they are also indicated in the Information issued subsequently as a follow-up.  

In Annex III, a Table is given to show the representations of the tsunamigenic potential and spans of tsunami travel time according to the classification of causal earthquake.  Typical examples of the Information (Example 1-6) corresponding to the respective classifications are also presented.

Annex II

Coasts referred in the Tsunami Watch Information for indicating tsunami travel time – Map

(see Table in Annex II (continuation))
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Annex II (continuation)
Coasts referred in the Tsunami Watch Information for indicating tsunami travel time – Table

(see Map in Annex II)

	
	COUNTRY
	COAST NAME

	1
	SOUTH AFRICA
	INDIAN OCEAN COAST

	2
	COMOROS
	ALL COASTS 

	3
	FRANCE
	MAYOTTE　ISLAND

	4
	MADAGASCAR
	ALL COASTS 

	5
	SEYSHELLES
	ALL COASTS 

	6
	FRANCE
	REUNION ISLAND 

	7
	MAURITIUS
	ALL COASTS

	8
	MOZAMBIQUE
	ALL COASTS

	9
	TANZANIA
	ALL COASTS

	10
	KENYA
	ALL COASTS

	11
	SOMALI
	INDIAN OCEAN COAST

	12
	SOMALI
	GULF COAST 

	13
	DJIBOUTI
	GULF COAST

	14
	YEMEN
	GULF COAST

	15
	OMAN
	ARABIAN SEA COAST

	16
	OMAN
	GULF COAST

	17
	UAE
	GULF COAST

	18
	IRAN
	GULF COAST

	19
	PAKISTAN
	ARABIAN SEA COAST

	20
	INDIA
	ARABIAN SEA COAST

	21
	INDIA
	BENGAL BAY COAST

	22
	INDIA
	ALL COASTS OF ANDAMAN AND NICOBAR ISLANDS

	23
	MALDIVES
	ALL COASTS

	24
	UNITED　KINGDOMS
	CHIAGOS　ARCHIPETAGO

	25
	SRI LANKA
	ALL COASTS

	26
	BANGLADESH
	BENGAL BAY COAST

	27
	MYANMAR
	BENGAL BAY COAST

	28
	MYANMAR
	ANDAMAN SEA COAST

	29
	THAILAND
	MALACCA COAST

	30
	MALAYSIA
	MALACCA COAST

	31
	INDONESIA
	INDIAN OCEAN COAST OF SMATRA

	32
	INDONESIA
	MALACCA COAST OF SMATRA

	33
	INDONESIA
	INDIAN OCEAN COAST OF JAWA

	34
	INDONESIA
	SOUTH COASTS OF LESSER SUNDA ISLANDS

	35
	INDONESIA
	ARAFURA SEA COAST FROM LETI ISLANDS TO IRIAN JAYA

	36
	EAST　TIMOR
	TIMOR SEA COAST

	37
	AUSTRALIA
	COASTS FROM THE GULF OF CARPENTARIA TO 
THE ARAFURA SEA

	38
	AUSTRALIA
	NORTHWEST COAST AND WEST COAST

	39
	AUSTRALIA
	COCOS ISLANDS

	40
	FRANCE
	CROZET　ISLANDS

	41


	FRANCE
	AMSTERDAM　ISLANDS　AND　ST-PAUL

	42
	FRANCE
	KERGUELEN 


Annex III

Examples of the Tsunami Information

Table  Representations of the tsunamigenic potential and the spans of tsunami travel time in the Tsunami Watch Information according to the classification of causal earthquake, and corresponding examples of the Information.
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Annex IV

Test message of the Tsunami Watch Information
(to be distributed to each country at around 09 UTC on 15th each month)


Annex V

Registration Form for reception of the Tsunami Watch Information

1. Name of country

2. Recipient organization

Name:

Address:

3. Responsible office

4. Officer in charge

Name:

Position:



Phone:



Facsimile:



E-mail address:

5. Communication means to receive the Tsunami Watch Information

(  ) GTS of WMO      (  ) E-mail       (  ) Facsimile 

If your country wishes to register more than one organization, please use separate forms.

Annex VI

Session Report of the Regional/Thematic Special Session

entitled “Promotion of tsunami disaster mitigation in the Indian Ocean”
during the UN World Conference on Disaster Reduction (WCDR)

held in Kobe, Japan from 18 through 22 January 2005
World Conference on Disaster Reduction
Regional/Thematic Special Session
Session Report
Promotion of tsunami disaster mitigation in the Indian Ocean
–Towards establishment of tsunami early warning systems in the Indian Ocean by sharing experiences in the Pacific Ocean –

Submitted by Mr. K. Nagasaka

Chairman of the Session

(Director-General of JMA)

19 January 2005

Kobe, Japan
The session: 
· noting the unprecedented tsunami disaster in the Indian Ocean that occurred on 26 December 2004;

· reaffirming that a tsunami early warning system, which is a prerequisite and fundamental measure for mitigation/prevention of tsunami disasters, should be established by the governments of the relevant countries with their primary responsibility;

· considering that it is significant for the governments to utilize the functions and abilities of local governments and communities in partnership with relevant bodies and organizations;

· emphasizing that the international community should support these activities with international and regional organizations;

· recognizing the effectiveness of sharing experience of the Tsunami Warning System in the Pacific Ocean, in particular the activities of UNESCO/IOC/ICG/ITSU and ITIC;

figured out the following items, from the professional point of view, to be considered by the parties involved in the establishment of the tsunami early warning system in the Indian Ocean, giving particular emphasis on the enhancement of the warning systems of the individual countries and development of an international mechanism to coordinate those systems.

1. Enhancement of tsunami early warning systems in the countries of the Indian Ocean

1) Actions to be taken by the countries of the Indian Ocean on their initiatives

a. Promote knowledge about tsunamis

For promoting basic knowledge about tsunami disasters, it is effective to use all sorts of media such as videos and booklets and to implement risk communications with the people.

b. Identify and publicize high-risk areas

The highest priority to raise the awareness of the people in coastal areas of the risk of tsunami hazards at all times is to identify and publicize the areas at high risk of tsunami disasters in such vulnerable regions as heavily populated cities, tourist resorts, and major ports, taking into account the areas struck by the last tsunami.

Such efforts as specification of routes to and places for evacuation in the areas at high risk of tsunami disasters and compilation of tsunami-hazard maps with the help of functions and abilities of local governments and communities to be used for emergency evacuation in their disaster prevention trainings will make the high-risk areas more resistible to tsunami hazards.

c. Ensure delivery of tsunami warnings to the people in the coastal areas

To ensure the delivery of tsunami warnings to the people in the coastal areas, it should take first priority to use existing means of communication as efficiently as possible, including early development of the national policies to establish the systems for disseminating tsunami warnings and full mobilization of available communication systems.

d. Quickly issue tsunami warnings

To establish systems to issue tsunami warnings, identification of the organizations to manage the systems should be made initially, followed by development of human resources.  It is also important to install/operate seismic stations and sea level gauges as appropriate and share the observational data on a real time basis.

2) Actions to be taken by the international community to support the countries of the Indian Ocean

To support the countries of the Indian Ocean in their development and enhancement of tsunami-disaster prevention measures, it is effective to offer existing knowledge of tsunamis, expertise in tsunami-hazard maps, and techniques for developing/operating systems for issuing/disseminating tsunami warnings and to develop human resources through expert services, seminars, and trainings.

2. Establishment of the international tsunami early warning system in the Indian Ocean region

1) Urgent actions (in the upcoming 6 months)

a. Hold an international coordination meeting

It is highly recommended, as an initial action for the establishment of the international tsunami early warning system, that UNESCO/IOC that has accumulated knowledge through the experiences in the Pacific Ocean holds a meeting, shortly after the WCDR in cooperation with relevant international organizations such as UN/ISDR, WMO, and regional partners of these organizations, with the participation of the countries of the Indian Ocean, the counties with advanced techniques and valuable experiences of tsunami warning systems, and the countries, international organizations, and regional organizations which expressed financial assistance, for the purpose of coordinating views between the entities concerned.

b. Assess tsunami warning capabilities of the countries of the Indian Ocean

The action that should be taken subsequently to the meeting is to organize missions comprised of experts on tsunami disasters for conducting surveys and assessment on the people’s awareness of tsunamis, current status of the organizations that could undertake the issuance/dissemination of tsunami warnings, and existing conditions of the seismic and sea level observations and the communication infrastructure in the countries of the Indian Ocean.

c. Hold seminars for the government personnel in the Indian Ocean

For the development of national tsunami warning systems in the countries of the Indian Ocean, it is effective that the international organizations such as UNESCO/IOC, UN/ISDR, WMO, and regional partners of these organizations hold seminars, with the cooperation of the countries with skills and experience in tsunami early warnings, for the personnel of the central and local governments of the countries to provide the relevant knowledge and skills.

d. Disseminate tsunami watch information in the Indian Ocean on a provisional basis

Until the tsunami early warning system in the Indian Ocean becomes fully operational, it is recommended that information for tsunami watch should be disseminated on a provisional basis, taking advantage of the experience accumulated in the Pacific Ocean. To this end, close cooperation should be sought from the countries with advanced techniques in operating tsunami warning systems, including US which manages the international tsunami warning center in the Pacific and Japan which runs a national tsunami warning system, and the international organizations such as UNESCO/IOC, UN/ISDR, WMO, and regional partners of these organizations.

Considering that the highest priority should be given to the earlier start of the dissemination of the tsunami watch information, existing telecommunication networks including Global Telecommunication System (GTS) and currently available seismic/sea level data should be utilized in principle. In this regard, it should be noted that content of the tsunami watch information be limited only to the possibility of tsunami hazards and, accordingly, the tsunami watch information is inferior to the tsunami warnings to be issued by the tsunami early warning system in quality, accuracy as well as timeliness.

For the effective operation of this provisional system, the countries of the Indian Ocean should designate their respective organizations to receive the information from this system on around-the-clock basis and establish communication networks, in a prompt manner, to deliver the information to the people in the coastal areas by utilizing existing communications.

2) Actions to be taken until the tsunami early warning system in the Indian Ocean becomes fully operational (from 6 months to 2 to 3 years).

a. Develop an international coordination function

To fully establish the international tsunami early warning system in the Indian Ocean, it is imperative for UNESCO/IOC that has accumulated knowledge through the experiences in the Pacific Ocean to develop an international coordination function to have coherent views between the entities concerned, in cooperation with relevant international organizations such as UN/ISDR, WMO and regional partners of these organizations, with the participation of the countries of the Indian Ocean, the countries with advanced techniques and valuable experience of tsunami warning systems, and the countries/international organizations/regional organizations which expressed financial assistance.

b. Develop an integrated strategy for the establishment of the tsunami early warning system in the Indian Ocean

For the full-scale operation of the tsunami early warning system in the Indian Ocean with long-term sustainability, it is necessary to identify the organizations relevant to the system and to develop an integrated strategy or master plan including operational procedures and schedule of the system based upon the report of the assessment described in 2.-1)-b.

To develop the integrated strategy, it should be kept in mind that necessary countermeasures against tsunamis are different between the countries due to the spatial bias of tsunami generating areas in the Indian Ocean (countermeasures against tsunamis from near-by origin and tsunamis from distant origin are different), that roles and functions of the organizations concerned with tsunami early warning are different from country to country, that the individual countries have taken different measures with regard to tsunami early warning, and that the facilities for the tsunami early warning system in the Indian Ocean such as communication networks are also applicable to the prevention/mitigation of other kinds of natural disasters.

c. Hold comprehensive seminars concerning the tsunami early warning system in the Indian Ocean

For the full-scale operation of the tsunami early warning system in the Indian Ocean, it is effective that UNESCO/IOC, UN/ISDR, WMO, and regional partners of these organizations continuously hold seminars for the personnel to serve for the operation of the system and for the organizations to undertake national tsunami warning systems in the individual countries, with the cooperation of the countries with advanced techniques regarding tsunami warning system.

To implement the seminars most effectively, it should be noted that the seminars should be organized in such a way that they cover all the components of the early warning system ranging from installation and operation of the equipments to educational campaign for promoting knowledge about tsunamis and to planning of basic policies for disaster prevention.

d. Promote sharing of the observational information for the operation of the tsunami early warning system in the Indian Ocean

For the full-scale operation as well as enhancement of the tsunami early warning system in the Indian Ocean, it is necessary to secure cooperation of all the countries and institutions running seismic and sea level observation systems to provide their data to allow relevant countries and organizations including those in the Indian Ocean region to share the seismic and tidal data on a real time basis for the timely issuance of tsunami warnings.

3) Actions after the tsunami early warning system in the Indian Ocean becomes fully operational (after 2 to 3 years and beyond)

a. Maintain the tsunami early warning system in the Indian Ocean

To ensure the smooth and continuous operation of the tsunami early warning system, it is indispensable to hold regular meetings of the people and organizations concerned to monitor operation of the system and carry out discussions and coordination to adjust the integrated strategy that includes maintenance of the system.
b. Promote international cooperation to operate the tsunami early warning system in the Indian Ocean
It should be noted that public relations campaign should be conducted and broad-ranging cooperation and support from the international community should be secured with a view to having the activities of the tsunami early warning system in the Indian Ocean serve as a useful reference to other regions which are also under threat of tsunamis such as Mediterranean Sea and Caribbean Sea.
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TSUNAMI WATCH INFOMATION NUMBER 001


ISSUED BY SEISMOLOGICAL AND VOLCANOLOGICAL DEPARTMENT (JMA)


ISSUED AT 1240 20 JAN 2005 (UTC) 





1. EARTHQUAKE INFORMATION


ORIGIN TIME:	1210 20 JAN 2005 (UTC)


COORDINATES:	6.0 NORTH  91.5 EAST


LOCATION:		NICOBAR ISLAND


MAGNITUDE:	7.9





2. EVALUATION


THERE IS A POSSIBILITY OF AN OCEAN-WIDE DESTRUCTIVE TSUNAMI IN THE INDIAN OCEAN.





3. ESTIMATED TSUNAMI TRAVEL TIME 


	ONE HOUR OR LESS


INDONESIA:	MALACCA COAST OF SUMATRA


INDIA:		ALL COASTS OF ANDAMAN AND NICOBAR ISLANDS





	ONE HOUR TO THREE HOURS


INDONESIA:	INDIAN OCEAN COAST OF SMATRA


		INDIAN OCEAN COAST OF JAWA


THAILAND:	MALACCA COAST


SRI LANKA:	ALL COASTS


INDIA:		BENGAL BAY COAST


BANGLADESH:	BENGAL BAY COAST 


        


THREE HOURS TO SIX HOURS


MALDIVES:	ALL COASTS


UNITED KINGDOMS:CHIAGOS ARCHIPETAGO


INDIA:		ARABIAB SEA COAST


AUSTRALIA:	NORTHWEST COAST AND WEST COAST


		COCOS ISLANDS


PAKISTAN:	ARABIAN SEA COAST


MALAYSIA:	MALACCA COAST


MYANMER:	BENGAL BAY COAST


          	ANDAMAN SEA COAST


INDONESIA:	SOUTH COASTS OF LESSER SUNDAISLANDS


		ARAFURA SEA COAST FROM LETIISLANDS TO IRIAN JAYA


EAST TIMOR:	TIMOR SEA COAST





	SIX HOURS TO NINE HOURS


COMOROS:	ALL COASTS


FRANCE: 　　   MAYOTTE ISLAND 


　　　　　　　　 REUNION ISLAND


SEYSHELLES:	ALL COASTS 


MAURITIUS:	ALL COASTS 


TANZANIA:	ALL COASTS 


KENYA:		ALL COASTS 


SOMALI:		INDIAN OCEAN COAST 


GULF COAST                       


YEMEN:		GULF COAST                                                 


OMAN:		ARABIAN SEA COAST                                          


GULF COAST                                                 


UAE:		GULF COAST                                                 


IRAN:		GULF COAST                                                 


AUSTRALIA:	COASTS FROM THE GULF OFCARPENTARIA TO 


THE ARAFURA SEA      





	   FRANCE:       CROZET ISLANDS


                         AMSTERDAM ISLAND AND ST-PAUL ISLAND


      NINE HOURS TO TWELVE HOURS


         FRANCE:        KERGULEN ISLAND 


DJIBOUTI:	GULF COAST                                                 


MADAGASCAR:	ALL COASTS 





	TWELVE HOURS OR MORE


SOUTH AFRICA:	INDIAN OCEAN COAST                       


MOZAMBIQUE:	ALL COASTS                                                 








TSUNAMI TRAVEL TIME IS ESTIMATED ONLY FROM EARTHQUAKE DATA AND INDICATES THE TIME LAPSE BETWEEN ORIGIN TIME AND TSUNAMI ARRIVAL TIME.





THIS WILL BE THE FINAL INFORMATION UNLESS THERE ARE CHANGES ABOUT THE POTENTIAL OF TSUNAMI GENERATION AND ESTIMATED TSUNAMI TRAVEL TIME BY RE-EVALUATION OF THE EARTHQUAKE OR THERE ARE REPORTS ON TSUNAMI OBSERVATIONS.





TSUNAMI WATCH INFOMATION NUMBER 001


ISSUED BY SEISMOLOGICAL AND VOLCANOLOGICAL DEPARTMENT (JMA)


ISSUED AT 1240 20 JAN 2005 (UTC)





1. EARTHQUAKE INFORMATION


ORIGIN TIME:	1210 20 JAN 2005 (UTC)


COORDINATES:	6.0 NORTH  91.5 EAST


LOCATION:		NICOBAR ISLAND


MAGNITUDE:	7.7





2. EVALUATION


THERE IS A POSSIBILITY OF A DESTRUCTIVE REGIONAL TSUNAMI IN THE INDIAN OCEAN





3. ESTIMATED TSUNAMI TRAVEL TIME 


	ONE HOUR OR LESS


INDONESIA:	MALACCA COAST OF SUMATRA


INDIA:		ALL COASTS OF ANDAMAN AND NICOBAR ISLANDS





	ONE HOUR TO THREE HOURS


INDONESIA:	INDIAN OCEAN COAST OF SMATRA


		INDIAN OCEAN COAST OF JAWA


THAILAND:	MALACCA COAST


SRI LANKA:	ALL COASTS


INDIA:		BENGAL BAY COAST


BANGLADESH:	BENGAL BAY COAST 








TSUNAMI TRAVEL TIME IS ESTIMATED ONLY FROM EARTHQUAKE DATA AND INDICATES THE TIME LAPSE BETWEEN ORIGIN TIME AND TSUNAMI ARRIVAL TIME.





THIS WILL BE THE FINAL INFORMATION UNLESS THERE ARE CHANGES ABOUT THE POTENTIAL OF TSUNAMI GENERATION AND ESTIMATED TSUNAMI TRAVEL TIME BY RE-EVALUATION OF THE EARTHQUAKE OR THERE ARE REPORTS ON TSUNAMI OBSERVATIONS.








TSUNAMI WATCH INFOMATION NUMBER 001


ISSUED BY SEISMOLOGICAL AND VOLCANOLOGICAL DEPARTMENT (JMA)


ISSUED AT 1240 20 JAN 2005 (UTC)





1. EARTHQUAKE INFORMATION


ORIGIN TIME:	1210 20 JAN 2005 (UTC)


COORDINATES:	6.0 NORTH  91.5 EAST


LOCATION:		NICOBAR ISLAND


MAGNITUDE:	7.4





2. EVALUATION


THERE IS A POSSIBILITY OF A DESTRUCTIVE LOCAL TSUNAMI IN THE INDIAN OCEAN





3. ESTIMATED TSUNAMI TRAVEL TIME 


	ONE HOUR OR LESS


INDONESIA:	MALACCA COAST OF SUMATRA


INDIA:		ALL COASTS OF ANDAMAN AND NICOBAR ISLAND








TSUNAMI TRAVEL TIME IS ESTIMATED ONLY FROM EARTHQUAKE DATA AND INDICATES THE TIME LAPSE BETWEEN ORIGIN TIME AND TSUNAMI ARRIVAL TIME.





THIS WILL BE THE FINAL INFORMATION UNLESS THERE ARE CHANGES ABOUT THE POTENTIAL OF TSUNAMI GENERATION AND ESTIMATED TSUNAMI TRAVEL TIME BY RE-EVALUATION OF THE EARTHQUAKE OR THERE ARE REPORTS ON TSUNAMI OBSERVATIONS.








TSUNAMI WATCH INFOMATION NUMBER 001


ISSUED BY SEISMOLOGICAL AND VOLCANOLOGICAL DEPARTMENT (JMA)


ISSUED AT 1240 20 JAN 2005 (UTC)





1. EARTHQUAKE INFORMATION


ORIGIN TIME:	1210 20 JAN 2005 (UTC)


COORDINATES:	6.0 NORTH  91.5 EAST


LOCATION:		NICOBAR ISLAND


MAGNITUDE:	6.6





2. EVALUATION


THERE IS A VERY SMALL POSSIBILITY OF A DESTRUCTIVE LOCAL TSUNAMI IN THE INDIAN OCEAN








THIS WILL BE THE FINAL INFORMATION UNLESS THERE ARE CHANGES ABOUT THE POTENTIAL OF TSUNAMI GENERATION AND ESTIMATED TSUNAMI TRAVEL TIME BY RE-EVALUATION OF THE EARTHQUAKE OR THERE ARE REPORTS ON TSUNAMI OBSERVATIONS.





TSUNAMI WATCH INFOMATION NUMBER 001


ISSUED BY SEISMOLOGICAL AND VOLCANOLOGICAL DEPARTMENT (JMA)


ISSUED AT 1240 20 JAN 2005 (UTC)





1. EARTHQUAKE INFORMATION


ORIGIN TIME:	1210 20 JAN 2005 (UTC)


COORDINATES:	1.5 NORTH  100.0 EAST


LOCATION:		NOTHERN SUMATRA


MAGNITUDE:	7.7





2. EVALUATION


THERE IS NO POSSIBILITY OF A TSUNAMI IN THE INDIAN OCEAN








THIS WILL BE THE FINAL INFORMATION UNLESS THERE ARE CHANGES ABOUT THE POTENTIAL OF TSUNAMI GENERATION AND ESTIMATED TSUNAMI TRAVEL TIME BY RE-EVALUATION OF THE EARTHQUAKE OR THERE ARE REPORTS ON TSUNAMI OBSERVATIONS.








TSUNAMI WATCH INFOMATION NUMBER 001


ISSUED BY SEISMOLOGICAL AND VOLCANOLOGICAL DEPARTMENT (JMA)


ISSUED AT 1240 20 JAN 2005 (UTC)





1. EARTHQUAKE INFORMATION


ORIGIN TIME:	1210 20 JAN 2005 (UTC)


COORDINATES:	1.5 NORTH  100.0 EAST


LOCATION:		NOTHERN SUMATRA


DEPTH:		200KM


MAGNITUDE:	7.7





2. EVALUATION


THERE IS NO POSSIBILITY OF A TSUNAMI IN THE INDIAN OCEAN








THIS WILL BE THE FINAL INFORMATION UNLESS THERE ARE CHANGES ABOUT THE POTENTIAL OF TSUNAMI GENERATION AND ESTIMATED TSUNAMI TRAVEL TIME BY RE-EVALUATION OF THE EARTHQUAKE OR THERE ARE REPORTS ON TSUNAMI OBSERVATIONS.





TSUNAMI WATCH INFOMATION TEST


ISSUED BY SEISMOLOGICAL AND VOLCANOLOGICAL DEPARTMENT (JMA)


ISSUED AT 0905 15 JAN 2005 (UTC)





THIS IS A TEST INFORMATION 





TEST INFORMATION IS FORWAREDED TO EACH RECIPIENT ORGANIZAITON


AT AROUND 0900 (UTC) ON 15TH EVERY MONTH IN ORDER TO EXAMINE THE


COMMUNICATION 
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										Magnitude		M>7.8		7.8≧M≧7.6		7.5≧M>7.0		7.0≧M≧6.5

								Bulletin				Watch for the ocean basin		Watch for the reginal tsunami		Watch for the local tsunami		Information

						Evaluation						This earthquake has the potential to generate widely destructive tsunamis in the Indian Ocean		There is the possibility of generation of regional tsunamis		There is the possibility of generation of local tsunamis.		Earthquakes of this size do not usually produce destructive tsunamis.

				Off the coast of Sumatra
(Near Nicobar Islands, 
Near Andaman Islands, 
Off West Coast of the Northern Sumatra and
 Off West Coast of the Southern Sumatra)								Coastal areas of which travel times are less than 6 hours are shown.		Coastal areas of which travel times are less than 3 hours are shown.		Coastal areas of which travel times are less than 1 hours are shown.

				Other Region

				Inland or at depth of 100 km or more								No tsunami threat exists.		No tsunami threat exists.		No tsunami threat exists.		No tsunami threat exists.
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				Depth of Earthquake		Location of Earthquake		Magnitude of Earthquake		Tsunamigenic Potential		Span of  Tsunami    Travel Time (T: hour)		Example of Information

				＜100km		Sea area     or            very close to the sea		M＞7.8		Potential for an ocean-wide destructive tsunami		T＞12                      12≧T＞9                    9≧T＞6                                         6≧T＞3                       3≧T＞1                      1≧T		Example-1

								7.8≧M＞7.5		Potential for a destructive regional tsunami		3≧T＞1                      1≧T		Example-2

								7.5≧M＞7.0		Potential for a destructive    local tsunami		1≧T		Example-3

								7.0≧M≧6.5		Very small potential for a destructive local tsunami		-		Example-4

						Inland area		M≧6.5		No tsunami potential		-		Example-5

				≧100km		All locations		M≧6.5		No tsunami potential		-		Example-6
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