The Hokkaido Earthquake: a (very)
preliminary analysis revision 1
September 06, 2018, 03:08 JST
Woody Epstein, ARS

Where it happened

Map of Hokkaido indicating JMA Intensities (Shindo)

A First report from Reuters
Japanese homes engulfed in landslide after powerful quake hits
Hokkaido
TOKYO (Reuters) - A powerful earthquake of magnitude 6.7 on Japan’s northern
island of Hokkaido caused a landslide that engulfed houses early on Thursday,
injuring and trapping a number of people and cutting power in several areas.
A landslide along a long ridge in the rural town of Atsumi could be seen in aerial
footage from public broadcaster NHK. Some 10 people had been taken to hospital
with injuries, one of them serious, it said.
There were widespread power outages and blocked roads, NHK said, but no early
reports of deaths. A man suffered cardiac arrest after falling down the stairs, local
media reported.
The quake, which struck at 3:08 a.m. (1808 GMT on Wednesday) posed no tsunami
risk, the Japan Meteorological Agency (JMA) said. The U.S. Geological Survey said
it struck some 68 km (42 miles) southeast of Sapporo, Hokkaido’s main city.
Prime Minister Shinzo Abe, arriving at his office before 6 a.m., told reporters his
government had set up a command center to coordinate relief and rescue. His voice
sounding haggard, Abe said saving lives was his government’s top priority.

The Tomari Nuclear Power Station suffered a power outage but was cooling its fuel
rods safely with emergency power, said Chief Cabinet Secretary Yoshihide Suga.
Operator Hokkaido Electric Power Co (9509.T) reported no radiation irregularities at
the plant, which has been shut since shortly after a massive 2011 earthquake, Suga
told a news conference.
A fire broke out at a Mitsubishi Steel Mfg Co (5632.T) plant in the city of Muroran but
has largely been brought under control, NHK said, quoting local officials.
A row of houses could be seen slanting at odd angles, leaning against one another
in one town, while roof tiles and water covered floors at New Chitose Airport. Many
schools were closed, and some 2.95 million homes were without power, NHK said.
A series of smaller shocks, including one with a magnitude of 5.4, followed the initial
temblor, the Meteorological Agency said. Agency official Toshiyuki Matsumori, at a
early morning news conference, warned residents to take precautions for potential
major aftershocks in coming days.
Shinkansen bullet trains were halted in some areas of Hokkaido, NHK said.
NHK Footage showed a crumbled brick wall and broken glass in a home, and quoted
local police as saying some people were trapped in collapsed structures.
Soldiers were shown looking for damage on a rural road that was blocked by fallen
trees.
Japan, situated on the “Ring of Fire” arc of volcanoes and oceanic trenches that
partly encircles the Pacific Basin, accounts for about 20 percent of the world’s
earthquakes of magnitude 6 or greater.
On March 11, 2011, a 9.0 magnitude earthquake, the most powerful ever recorded in
Japan, struck under the ocean off the coast of the northern city of Sendai. The quake
set off a series of massive tsunami that devastated a wide swathe of the Pacific
coastline and killed nearly 20,000.
The tsunami also damaged the Fukushima Daiichi Nuclear Power Plant, leading to a
series of explosions and meltdowns in the world’s worst nuclear disaster for 25
years.
Saturday marked the 95th anniversary of the Great Kanto earthquake, which had a
magnitude of 7.9 and killed more than 140,000 people in the Tokyo area.
Seismologists have said another such quake could strike the city at any time.

Strong Motion Analysis

The city of Oiwake, where the highest ground motion was recorded. Near Chitose airport which was
closed because the roof fell.
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The PGAs at Oiwake were all greater than 0.90 g, with 4 of 6 directions
greater than 1.0g, much greater than that experienced in all strong motion
records during the 3/11/11 Great Eastern Japan Earthquake. Many, many
landslides.
Much structural damage and will report about that in the next revision.
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The calculated JMA intensities (called Shindo) were 6.73 and 6.40 on a scale
of 7.0 … extraordinarily high, and again, stronger than anyplace during
3.11.11.
The CAVs (cumulative absolute velocity) were all above 3.0 g/s; 8.32 g/s at
Onagawa. EPRI considers a CAV greater than 0.16 should begin to show
damage.
From the EPRI report: The CAV was determined to be the best damage
indicating parameter and a CAV value of 0.16 g-sec was found to be a
conservative characterization of the threshold between damaging earthquake
motions and non-damaging earthquake motions for buildings of good design
and construction as defined by the Modified Mercalli Scale.
It seems to me that the CAVs during 3.11.11 were an artifact of the very long
shaking period of about 300 seconds; perhaps it is not the best damage
indicating parameter.
The Tomari NPP suffered an LOSP; however, it was in cold shutdown and the
EDGs cut in without a hitch.

