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Fukushima at increased earthquake risk
EGU press release highlights research published in Solid Earth

Seismic risk at the Fukushima nuclear plant increased after the mag-
nitude 9 earthquake that hit Japan last March, scientists report. The 
new study, which uses data from over 6,000 earthquakes, shows 
the 11 March tremor caused a seismic fault close to the nuclear 
plant to reactivate. The results are now published in Solid Earth, an 
open-access journal of the European Geosciences Union (EGU).
 
The research suggests authorities should strengthen the security of 
the Fukushima Daiichi nuclear power plant to withstand large earth-
quakes that are likely to directly disturb the region. The power plant 
witnessed one of the worst nuclear disasters in history after it was 
damaged by the 11 March 2011 magnitude 9 earthquake and tsu-
nami. But this tremor occurred about 160km from the site, and a 
much closer one could occur in the future at Fukushima.
 
“There are a few active faults in the nuclear power plant area, and 
our results show the existence of similar structural anomalies under 
both the Iwaki and the Fukushima Daiichi areas. Given that a large 
earthquake occurred in Iwaki not long ago, we think it is possible for 
a similarly strong earthquake to happen in Fukushima,” says team-
leader Dapeng Zhao, geophysics professor at Japan’s Tohoku 
University. 
 
The 11 April 2011 magnitude 7 Iwaki earthquake was the strongest 
aftershock of the 11 March earthquake with an inland epicentre. It 
occurred 60km southwest of the Fukushima nuclear power plant, or 
200km from the 11 March epicentre.
 
The research now published in EGU’s Solid Earth shows that the 
Iwaki earthquake was triggered by fluids moving upwards from the 
subducting Pacific plate to the crust. The Pacific plate is moving 
beneath northeast Japan, which increases the temperature and 
pressure of the minerals in it. This leads to the removal of water 
from minerals, generating fluids that are less dense than the sur-
rounding rock. These fluids move up to the upper crust and may 
alter seismic faults.
 
“Ascending fluids can reduce the friction of part of an active fault 
and so trigger it to cause a large earthquake. This, together with the 
stress variations caused by the 11 March event, is what set off the 
Iwaki tremor,” says Ping Tong, lead author of the paper. 
 
The number of earthquakes in Iwaki increased greatly after the 
March earthquake. The movements in the Earth’s crust induced 
by the event caused variations in the seismic pressure or stress 
of nearby faults. Around Iwaki, Japan’s seismic network recorded 
over 24,000 tremors from 11 March 2011 to 27 October 2011, up 
from under 1,300 detected quakes in the nine years before, the sci-
entists report.

The 6,000 of these earthquakes selected for the study were 
recorded by 132 seismographic stations in Japan from June 2002 to 
October 2011. The researchers analysed these data to take pictures 
of the Earth’s interior, using a technique called seismic tomography.
 
“The method is a powerful tool to map out structural anomalies, 
such as ascending fluids, in the Earth’s crust and upper mantle 
using seismic waves. It can be compared to a CT or CAT scan, 
which relies on X-rays to detect tumours or fractures inside the 
human body,” explains Zhao.
 
While the scientists can’t predict when an earthquake in Fukushima 
Daiichi will occur, they state that the ascending fluids observed in 
the area indicate that such an event is likely to occur in the near 
future. They warn that more attention should be paid to the site’s 
ability to withstand strong earthquakes, and reduce the risk of 
another nuclear disaster.
 
The scientists also note that the results may be useful for reviewing 
seismic safety in other nuclear facilities in Japan, such as nearby 
Fukushima Daini, Onagawa to the north of Fukushima, and Tōkai 
to the south.
 
Reference
Tong, P. et al. (2012): Tomography of the 2011 Iwaki earthquake (M 7.0) and 
Fukushima nuclear power plant area, Solid Earth, 3, 43–51, 2012

Map of Japan’s islands indicating the area of study (black box). The purple 
star marks the epicentre of the 11 March earthquake and the red star the 
Iwaki epicentre. Fukushima Daiichi is highlighted by a red square. Black 
triangles indicate active volcanoes. (Credit: Ping Tong, Dapeng Zhao, and 
Dinghui Yang) 

http://www.solid-earth.net/3/43/2012/se-3-43-2012.pdf
http://www.solid-earth.net/3/43/2012/se-3-43-2012.pdf
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