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The death toll from the magnitude 7.5 earthquake and resulting tsunami  that struck near Palu,
Indonesia, on Friday evening 
continues to rise
, with several regions yet to be reached by rescue teams.

But the size and location of the earthquake should not have come as a surprise. Palu is situated
at the end of a long, narrow bay which is the surface expression of a very active fault, the
Palu-Koro fault.

The area is at high risk of tsunami, with several large earthquakes and tsunamis occurring along
the fault within the past 100 years.

       Read more:       Explainer: after an earthquake, how does a tsunami happen?

Details of Friday’s incident are limited, but already there are questions being asked about the
effectiveness of Indonesia&rsquo;s tsunami warning system
.

It was developed after the devastating 2004 Boxing Day tsunami  that occurred after an
earthquake near Sumatra, but in this recent event the warning did not reach many of the people
who were affected.

The tsunami occurred in an area where there are no tide gauges that could give information
about the height of the wave. There are reports  that a more high-tech system could have
saved lives if it had been fully implemented.
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https://www.ngdc.noaa.gov/nndc/struts/results?eq_0=10369&amp;t=101650&amp;s=18&amp;d=99,91,95,93&amp;nd=display
http://www.abc.net.au/news/2018-10-01/indonesia-quake-death-toll-rises-preparations-for-mass-burial/10325792
http://theconversation.com/explainer-after-an-earthquake-how-does-a-tsunami-happen-83732
http://www.abc.net.au/news/2018-09-30/indonesia-tsunami-sensors-missed-huge-waves-official-says/10321330
http://www.abc.net.au/news/2018-09-30/indonesia-tsunami-sensors-missed-huge-waves-official-says/10321330
https://www.ngdc.noaa.gov/nndc/struts/results?eq_0=5823&amp;t=101650&amp;s=18&amp;d=99,91,95,93&amp;nd=display
https://www.smh.com.au/world/asia/indonesian-tsunami-warning-system-stuck-in-testing-phase-experts-20181001-p5070a.html
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Most of Indonesia’s deep ocean tsunameter buoys, specially designed to detect tsunamis in the
open ocean, have not been working since 2012 .

The Indonesian Tsunami Warning System issued a warning only minutes after the earthquake,
but officials were unable to contact officers  in the Palu area. The warning was cancelled 34 
minutes later, just after the third tsunami wave hit Palu.

Tsunami history of Palu

Large earthquakes are not uncommon in Palu, with 15 events over magnitude 6.5  occurring in
the past 100 years. The largest was a 
magnitude-7.9 event in January 1996
, about 100km north of Friday’s earthquake.

Several these large earthquakes have also generated tsunamis. In 1927 , an earthquake and
tsunami caused about 50 deaths and damaged buildings in Palu. In 1968 an 
earthquake with magnitude 7.8
near Donggala generated a tsunami wave that killed more than 200 people.

Despite this history, many people in Palu were not aware of the risk of a tsunami following the
earthquake. Ten years on from the 2004 Boxing Day tragedy that killed at least 226,000 people,
there were concerns  about tsunami warning systems across the region.

An advanced warning system  currently only in the prototype stage may not have helped the
people of Palu, as the tsunami struck the shore within 20 minutes of the earthquake.

Such early warning systems are most useful for areas several hundred kilometres from the
tsunami source. In regions like Palu where the earthquake and tsunami source are very close,
education is the most effective warning system.

It is not yet clear whether Friday’s tsunami was caused by movement on the fault rupture from
the earthquake, or from submarine landslides within Palu bay caused by the shaking from the
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http://www.abc.net.au/news/2018-10-01/indonesia-tsunami-early-detection-buoys-broken-for-six-years/10324200
https://en.tempo.co/read/news/2018/10/01/310922122/BMKG-says-They-are-Completely-Blind-about-Tsunami-in-Palu
https://earthquake.usgs.gov/earthquakes/eventpage/us1000h3p4#executive
https://www.ngdc.noaa.gov/nndc/struts/results?eq_0=5428&amp;t=101650&amp;s=18&amp;d=99,91,95,93&amp;nd=display
https://www.ngdc.noaa.gov/nndc/struts/results?eq_0=3339&amp;t=101650&amp;s=18&amp;d=99,91,95,93&amp;nd=display
https://www.ngdc.noaa.gov/nndc/struts/results?eq_0=4454&amp;t=101650&amp;s=18&amp;d=99,91,95,93&amp;nd=display
https://www.reuters.com/article/us-tsunami-anniversary-warning/ten-years-on-tsunami-warning-stumbles-at-the-last-mile-idUSKBN0JZ03220141222
https://www.smh.com.au/world/asia/indonesian-tsunami-warning-system-stuck-in-testing-phase-experts-20181001-p5070a.html
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earthquake.

The sides of the bay are steep and unstable, and maps of the sea floor  suggest that submarine
landslides have occurred there in the past.

If the tsunami was generated by a submarine landslide within the bay, tsunami sensors or tide
gauges at the mouth of the bay would not have sensed the tsunami wave before it struck the
shore in Palu.

Communication networks

High tech tsunami warning systems  are able to send out warnings through phone networks
and other communications channels, and reach the community through text messages and
tsunami sirens on the beaches.

But in areas where a devastating earthquake has occurred, this infrastructure is often too
damaged to operate and the warning messages simply can’t get through. In Palu, the
earthquake destroyed the local mobile phone network and no information was able to get in or
out of the area.

Timing is also crucial. Official tsunami warnings require analysis of data and take time – even if
it is only minutes – to prepare and disseminate. 

This time is crucial for people near the earthquake epicentre, where the tsunami may strike
within minutes of the earthquake. Those living in such areas need to be aware of the need to
evacuate without waiting for official warnings, relying on the earthquake itself as a natural
warning  of a
potential tsunami.

       Read more:       Be prepared, always: the tsunami message from New Zealand's
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https://www.linkedin.com/pulse/sulawesi-earthquake-tsunami-robert-hall
https://theconversation.com/chile-earthquake-how-high-tech-warning-systems-save-lives-47693
https://www.americangeosciences.org/critical-issues/faq/what-are-natural-warning-signs-tsunami
https://www.americangeosciences.org/critical-issues/faq/what-are-natural-warning-signs-tsunami
http://theconversation.com/be-prepared-always-the-tsunami-message-from-new-zealands-latest-earthquake-68742
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latest earthquake

The need to raise awareness of the risk becomes even more challenging when large tsunamis
occur infrequently, as in Palu. Many residents would not have been born when the last tsunami
impacted the town in 1968.

So high tech warning systems may not be effective in areas close to the earthquake epicentre.
Ongoing awareness and education programmes are the most important part of a tsunami
warning system in coastal areas at risk of tsunami, no matter how infrequently they occur.

Jane Cunneen does not work for, consult, own shares in or receive funding from any company
or organization that would benefit from this article, and has disclosed no relevant affiliations
beyond their academic appointment.
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