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Information note on the 17 July 2006 Java tsunami and the performance of early warning systems  

Prepared on 21 July 2006 as an briefing for ISDR partners by the ISDR secretariat and ISDR Platform for the Promotion of Early Warning 

Please note that this briefing is based on the limited and incomplete information available to the secretariat at this date.

The briefing is arranged around a set of basic questions, as follows:

1) What do we know about what happened, when and where? 

At 15:19, local time, on 17 July 2006 an earthquake of magnitude 7.7 occurred in the Indian Ocean, around 355 km south of Jakarta and about 200 km south of Java, Indonesia
, triggering a local tsunami which hit a 300 km stretch of coast along southern Java. Reports suggest a maximum wave height up to 3 meters. The arrival time of the tsunami was reported to be about 15 minutes after the earthquake, depending on the source of information. The typical speed of tsunami travel suggests that waves may have reached the closest parts of the Java coast in about 20 minutes. The tide gauge station at Benoa, Bali, which is approximately 800 km from the epicentre, indicated a tsunami wave at 16:51, 92 minutes after the earthquake. 

The tsunami was the first real test of the regional Indian Ocean Tsunami Warning System. The system functioned well according to UNESCO’s Intergovernmental Oceanographic Commission (IOC), the body coordinating its development and implementation
. The system enables the monitoring and detecting of potential tsunamis and the dissemination of information to national authorities around the rim of the Indian Ocean. It has been developed in the period since the 26 December 2004 tsunami. The first regional warning information was transmitted to the Indonesian Meteorological and Geophysical Agency (BMG)
 by the United States Pacific Tsunami Warning Center 19 minutes after the earthquake. More details on the regional warning process are provided below in answer to Question 4.

Speaking to the ISDR secretariat, the Chief of the BMG Center for Meteorology and Geophysics, Dr. Prih Harjadi, advised that BMG operates its own system for monitoring and assessing earthquakes and tsunami risk, and that based on standard operating procedures and the initial estimate of 6.8 for the earthquake magnitude, no warning was issued. Furthermore the inclusion of new seismic data led a further reduction of the magnitude estimate, and the bulletin from the Pacific Tsunami Warning Center received later contained language that “a destructive widespread tsunami threat does not exist based on historical earthquake and tsunami data”. It should be noted that large undersea earthquakes do not always cause tsunamis – false alarms are common for this reason, and are not understood and appreciated by affected populations. In addition, authorities are always concerned about creating panic among populations. 

Nevertheless, Dr. Prih Harjadi said that within a minute of the earthquake being felt in Jakarta, there was substantial interest from the media, resulting in interviews with senior BMG staff and subsequent radio and television broadcasts of information and advice. In addition, despite the scientific assessment that a warning was not required, BMG staff made concerted efforts starting about 1527, 8 minutes after the earthquake, to contact senior local government official in the coastal provinces by telephone and facsimile, but these were not successful owing to the saturation of communications lines and unavailability of key people. An SMS message was sent to a list of about 400 available addresses though it was realised that the list did not contain many Java coastal addresses.

On 19 July, Indonesian Vice President Jusuf Kalla announced that the death toll had reached 525 with 273 people missing. Most damage appeared to be centred on the town of Pangandaran. More than 50,000 people were evacuated either because they lost their houses or are afraid of further tsunamis occurring. At the time of writing, it is not known how far the tsunami travelled over land, but it seems that a two-metre tsunami wave in Pangandaran would not have reached far inland.

Over 25 other smaller earthquakes over 5 in magnitude occurred in the four days after the main event, clustered around the location of large event, in some cases reaching a magnitude of around 6. Mr Pri Harzadi noted that on 19 July, following an earthquake of 6.1 at a different location near the Sunda Strait, BMG issued public information advising that a tsunami was unlikely. Press reports indicated that on the morning of 19 July, fears of another tsunami hitting at Pangandaran began to circulate leading to many people rushing inland or to higher ground.

2) Were the people of Pangandaran prepared for tsunamis? Did they have any warning that a tsunami was coming? What actions were taken to escape?

In a coastal area, an earthquake is a sign of a potential tsunami, and if an earthquake is felt, wise people will move away from the sea. The earthquake was certainly experienced in Jakarta, but some press reports stated that people in Pangandaran generally did not feel the tremor. 

From the press reports and statements of authorities, it seems that the coastal communities of Java generally did not receive official warnings before the arrival of the damaging waves, despite the official efforts in Jakarta to provide information via television, radio and mobile phones. Full details are not yet available and must await the investigations of Indonesian authorities. 

The last warning sign is the behaviour of the ocean, often included an initial lowering of the sea level followed by the sight of the approaching tsunami on the ocean. One eyewitness account described the sea receding, followed about 5 minutes later by the main waves. There was a report that some people went down to the beach to collect fish. However, given the high level of publicity and public awareness surrounding the December 26, 2004 Banda Aceh event, it seems likely that many people would have been aware of the possibility of a tsunami and would have tried to escape. Vice President Jusuf Kulla is reported to have said that people ran to the hills, in a kind of natural early warning system. So while several hundred people lost their lives, we can hypothesise that many people may have been saved owing to appropriate reactions to escape to safe places, even without an official tsunami warning. More information is needed to confirm this.

3) Was the tsunami expected in Java? Are more tsunamis likely to occur in this area?

The western and southern parts of Indonesia lie along, and indeed are the result of, a geologically unstable zone where two continental plates collide, giving rise to numerous volcanoes and seismic fault lines. Earthquakes on the faults are common, and when they occur under the ocean, they can cause ocean disturbances known as tsunamis. Earthquakes in these zones allow very little time between the actual earthquake and the arrival of tsunami waves at nearby coasts. Such short-range tsunamis are called “local” tsunamis. Many other parts of Indonesia, in addition to Sumatra and Java, are at risk of local tsunami. Nevertheless, the focus on the 26 December 2004 event and on further possible events along the Sumatra coast may have resulted in neglect of the risks elsewhere. 

The rupture area caused by this earthquake was much smaller than the one occurring on 26 December 2004, and the tsunami was correspondingly smaller. This size of earthquake is fairly common in Indonesia, and can occur at any time. The earthquake that caused the deaths of 3000 people in Yogyakarta, Java, on 27 May 2006, had a reported magnitude of 6.3. Tsunamis can be triggered by the earthquake itself, or by submarine landslides along the active fault lines. Historical data on tsunamis for Indonesia over the last 200 years show that deadly local tsunamis have been frequently experienced. Scientists have advised that there is strong geological evidence for further large earthquakes occurring along the Sumatra - Java seismic region, partly as a result of the re-adjustments arising from the 26 December 2004 event, and hence for further destructive tsunamis.

4) A lot of money and effort has gone into developing a tsunami early warning system for the Indian Ocean – the system was said to be operating at the start of July – but did it actually work properly for the tsunami on Monday 17 July?

The regional technically-based system was fully operational and worked as expected. Tsunami bulletins were issued to the contact points in all Indian Ocean countries by the tsunami centres in Hawaii and in Tokyo within the normal time frames. These bulletins rely on a quick analysis of initial data from a global network of earthquake recorders, to make a first-cut estimate of where and when the earthquake occurred, how strong it was, and whether it was in an ocean area. 

A tsunami bulletin was issued by the United States Pacific Tsunami Warning Center at 0836 17 July 2006 (UTC), 17 minutes after the earthquake occurred. The bulletin provided details of the earthquake location and strength and warned authorities of possible local tsunamis affecting coasts within a hundred kilometres of the earthquake. The bulletin stated that at that stage, without sufficient data on sea level, it could not confirm or evaluate the strength of a tsunami if present.

A tsunami bulletin was also issued by Japan’s Meteorological Agency at 0846 17 July 2006 (UTC), 27 minutes after the earthquake occurred. The bulletin provided details of the earthquake location and strength and a warning of possible destructive local tsunamis, and it estimated that within the first hour of the earthquake, waves would reach Java, Sumatra, the Lesser Sunda Islands, and Australia’s Cocos Island.

The regional mechanisms for analysis of data and alerting of national authorities worked, but it was an almost impossible race against time - the earthquake was so close, only 200 km from the Java coast, and the tsunamis arrived very quickly. In other parts of the Indian Ocean, distant from Java, there was time to assess and react to the warning information. For example, Thailand’s warning authorities concluded that the event posed no threat to Thailand shores and no warning was issued there.

Another factor to note is that the earthquake was stronger than the first estimates of 6.8 magnitude by the BMG and 7.2 magnitude by the Hawaii and Tokyo centres. After the full set of earthquake data was received and analysed, the figure was revised upwards to the current estimate of a magnitude of 7.7. This means that a destructive tsunami was in fact much more likely than originally expected. 

The responsibility for providing warnings to people lies with the national authorities, not with the regional system. As described above, the Indonesian national authorities faced significant difficulties in deciding the size of event and in communicating to coastal authorities. Reported by the press, Indonesian Vice President Jusuf Kalla said that the national tsunami early warning system did not yet work properly because it is currently focused on Sumatra, and has limitations in dispatching information quickly. He stated that it would take three more years to build the system in other parts of Indonesia.

In the cases where tsunamis strike within a few minutes after the earthquake, and official warnings are not possible, education and public awareness must play a crucial role in saving lives. As part of the effort to build the regional system, considerable work has been done by many countries, supported by international partners, to raise public awareness and to educate the media on tsunamis, including through materials aimed at children. These long-term efforts are laying down a basis of knowledge and confidence for the future. But they have a long way to go to reach all of the at-risk coastal communities. 

To date, little attention has been given to the problems of evacuating whole populations from coastal areas to safer places in a short time, or to the development of structural countermeasures, such as improved escape routes, evacuation areas, sea walls, dikes, levees, mangrove enhancements, and possibly land zoning changes. 

5) What does this tsunami tell us about being better prepared for other possible events.

Five main lessons stand out in respect to warning systems.

· Public education and information is critical. Coastal communities close to undersea earthquake zones cannot rely on science-based warnings, as the tsunamis may arrive sooner than warnings can be generated. The best defence in this case is to understand enough about tsunamis and their local warning signs, and to be ready to evacuate to safe ground if an earthquake is felt, if the sea behaves unusually, or if a warning is received. Much more awareness raising, education, information provision and media preparation is needed to build community understanding and readiness.

· It is a big task to develop effective rapid communications from national authorities to local authorities and from local authorities to the numerous communities and large populations along all of the coastal regions. There is still a lot of work to be done in many countries to put in place effective and durable communication systems, and to implement standard operating procedures, with communication channels open in times of crisis and with the responsibilities of all parties clearly agreed.

· There are still gaps in science and technology that need filling. Quicker assessment and warning of potentially damaging events for short-range events like the present earthquake and tsunami are needed, including better monitoring and initial assessments of local earthquake characteristics. This will require systems to observe the ocean itself, as well as the earthquakes. Careful study is needed to ensure that expensive ocean observation systems are of durable design and provide the right information in time. 

· Tsunamis happen rarely in any one location and each has a very different character. It makes sense to closely study the latest event to draw lessons on what preparations and what actions saved lives and what did not, and to use the event and the lessons learned to develop the knowledge and capacities of other coastal communities. This should include examination of how to build basic early warning and public response capacities for related natural hazards. 

· In the recovery stage in Pangandaran and surrounding areas, attention should be given to re-building houses and infrastructure in ways to improve their strength and resilience to future tsunamis – to “build back better”. This should include consideration of tsunami-related structural countermeasures and evacuation procedures, not just in the damaged areas, but also in other exposed and populated coastal zones of the country.
� See http://earthquake.usgs.gov/eqcenter/eqinthenews/2006/usqgaf/ 


� See http://ioc3.unesco.org/indotsunami/


� See http://www.bmg.go.id
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