
 

Taiwan earthquake: An earthquake scientist
on what we know so far and what may
happen next
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Earlier today, a major earthquake of magnitude 7.4 struck the central
east coast of Taiwan, roughly 20 kilometers south of the city of Hualien.

Locals near the epicenter described severe to violent ground shaking
during the quake—strong enough to make standing and driving a vehicle
difficult. It was reportedly felt across the country, as well as in
neighboring China.

So what do we know so far about the quake and what the impacts may
be?

Death and damage

News outlets have reported at least four people have died and dozens
were injured as a result of the quake.

While much of Taiwan's population lives on the west coast of the
country, Hualien City is one of the largest population cenaters on the east
coast. Its population is roughly 100,000.

Building damage has been reported in the region near the epicenter of
the earthquake, including in Hualien City.

Landslides also occurred along the mountainous central east coast.

A tsunami warning was issued for Taiwan and nearby countries including
Japan and the Philippines. At the time of writing, a 30 cm tsunami was 
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https://www.kob.com/news/us-and-world-news/taiwans-strongest-earthquake-in-nearly-25-years-damages-buildings-leaving-4-dead/#:~:text=TAIPEI%2C%20Taiwan%20(AP)%20%E2%80%94,Wednesday.
https://au.news.yahoo.com/earthquake-hits-taiwan-setting-off-010202985.html
https://www.google.com/search?q=hualien+city+population&rlz=1C5GCEM_enAU1087AU1087&oq=hualien+city+popula&gs_lcrp=EgZjaHJvbWUqBwgAEAAYgAQyBwgAEAAYgAQyBggBEEUYOTINCAIQABiGAxiABBiKBTINCAMQABiGAxiABBiKBTINCAQQABiGAxiABBiKBTINCAUQABiGAxiABBiKBTINCAYQABiGAxiABBiKBagCALACAA&sourceid=chrome&ie=UTF-8
https://www.9news.com.au/world/tsunami-warning-issued-after-strong-earthquake-hits-off-southern-japanese-island-near-taiwan/03b11ce1-0973-4cd5-8b89-c10cffff4eb4
https://phys.org/tags/tsunami+warning/


 

reported along the south coast of Japan. This would have shown up as a
noticeable swell on the shore but is unlikely to cause significant damage.

The biggest surge in a tsunami is not always the first surge so it is
possible a larger tsunami wave may eventuate, but as time passes this
becomes increasingly unlikely.

Was there any warning?

Although earthquakes cannot be predicted, Taiwan has an early warning
system.

This system detects ground shaking as it happens in the epicentral
region, and immediately sends an alert which travels faster than the
seismic energy and associated ground shaking.

It likely provided crucial seconds of warning for those living away from
the epicenter to take cover.

What kind of quake was it?

Initial estimates suggest the earthquake rupture began between 10 and 40
kilometers beneath the earth's surface.

A shallower earthquake will generally produce stronger ground shaking
than a deeper earthquake, and is therefore more likely to result in
damage to nearby buildings.

The latest analysis of data from this earthquake suggests the earthquake
was at the shallow end of this range, and likely produced a rupture which
broke the surface. Satellite data of the Earth's surface will tell us more
about ground deformation within the coming days.
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https://abcnews.go.com/Technology/wireStory/strong-earthquake-hits-taiwan-tsunami-alert-issued-108768701#:~:text=The%20Japan%20Meteorological%20Agency%20said,in%20Ishigaki%20and%20Miyako%20islands.
http://seismology.gl.ntu.edu.tw/papers/199_2021_Wu_et%20al_J.%20Geol.%20Soc.%20India.pdf
http://seismology.gl.ntu.edu.tw/papers/199_2021_Wu_et%20al_J.%20Geol.%20Soc.%20India.pdf
http://seismology.gl.ntu.edu.tw/papers/199_2021_Wu_et%20al_J.%20Geol.%20Soc.%20India.pdf
https://www.cwa.gov.tw/V8/E/S/eservice/app/app_e.html
https://www.cwa.gov.tw/V8/E/E/EQ/EQ113019-0403-075809.html
https://earthquakes.ga.gov.au/#event/ga2023jnxntd
https://earthquake.usgs.gov/earthquakes/eventpage/us7000m9g4/executive


 

The earthquake rupture occurred on a reverse fault. This is where the
quake lifts up one side of the Earth's crust relative to the other. This can
produce a vertical displacement of the ocean floor, which can generate a
tsunami.

Approximately three hours after the initial quake, there have already
been 13 aftershocks greater than magnitude 5.0—all large enough to
produce their own ground shaking across much of the country.

Strong aftershocks may cause the collapse of buildings that were only
damaged in the main shock.

A history of quakes in the area

The Hualien region has experienced earthquakes before.

In February 2018, this region produced an earthquake of magnitude 6.4,
which sadly resulted in 17 deaths.

That earthquake was the main event of a sequence of seismic events in
early 2018, including a foreshock of magnitude 6.1. A foreshock is an
earthquake of smaller magnitude which precedes a larger earthquake in
the same region within days or weeks. We don't know a quake is a
foreshock until the mainshock occurs.

According to my analysis of available earthquake data, the Hualien
region experiences earthquakes bigger than magnitude 7 about once
every 30 years.

The largest recent recorded earthquake in onshore Taiwan was the
magnitude 7.6 Chi-Chi quake (sometimes spelled in English as the Jiji
quake) that struck in 1999.
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https://phys.org/tags/earthquake+rupture/
https://www.bbc.com/news/world-asia-42966916
https://www.voanews.com/a/taiwan-marks-deadly-but-seminal-1999-earthquake-/6756663.html


 

More than 2,400 people lost their lives as a result of this earthquake.

Today's magnitude 7.4 earthquake will likely continue to produce
aftershocks for days and weeks to come.

We can't rule out the possibility today's earthquake was not even the
biggest event in this sequence, although as time passes the likelihood of a
larger associated event decreases.

Where can I get more information?

Be cautious about what you see or read on social media; in the initial
aftermath of a natural disaster people often share footage that actually
depicts other disasters.

For updates, I recommend following Taiwan's Central Weather
Administration, which is reporting on aftershocks and tsunami warnings
as more information comes to hand.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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