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O
n March 11, 2011, a 
powerful earthquake 
struck Japan, triggering a 
towering ocean wave that 
crashed through towns 

and destroyed nearly everything 
in its path. The earthquake 
and tsunami killed close 
to 16,000 people, injured 
about 6,000, and left many 
more homeless.

The wave also damaged a 
nuclear power plant, leading to 
the release of dangerous radiation 
(high-energy waves or particles). 
It was the second-worst nuclear 
catastrophe in history. One year 
later, authorities are still strug-
gling with the resulting health and 
environmental issues and with how 
to clean up the toxic mess.

Disaster recap
When the quake struck Japan, it 

knocked out the power grid in the 
region, causing three of six nuclear 

reactors at the Fukushima Daiichi 
power plant to shut down. Then 
the 10 meter (33 foot)-high tsunami 
destroyed the plant’s emergency 
backup generators.

With no electricity, the plant’s 
cooling system couldn’t 

maintain the temperature 
of the fuel rods containing 
radioactive uranium at the 
core of the reactors. The 

overheated fuel melted down, 
causing fires and explosions.

Authorities pumped in seawater 
to cool the reactors and eventually 
managed to bring the system under 
control. But radioactive material—
particularly forms of the elements 
iodine and cesium—had already 
contaminated nearby air and water.

raDiation release
Following the explosions, radioac-

tive iodine landed on the grass that 
cows graze on and, once ingested, 
ended up in the cows’ milk. Anyone ©
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One Year Later

physics: raDIatIOn

It’s been a 
year since 
a massive 
earthquake 
and tsunami 
struck Japan. 
Here’s how 
the country 
is recovering 
from the 
devastation.



who drank the milk could potentially 
have gotten cancer of the thyroid. 
This throat gland uses iodine to make 
hormones that regulate metabolism.

Luckily, “that didn’t happen 
because authorities quickly 
stopped distribution of milk from 
Fukushima province,” says David 
Brenner, director of the Center for 
Radiological Research at Columbia 
University in New York. Radioactive 
iodine-131 has an eight-day half-life. 
A half-life is the time it takes for one 
half of a radioactive substance to 
decay. Because of its short half-life, 
the exposure to radioactive iodine 
is now gone, explains Brenner. 
“What we’re left with is exposure to 
radioactive cesium.”

Radioactive cesium-137, another 
cancer-causing agent, has a 30-year 
half-life. It is the main source of long-
term radiation from the Fukushima 
plant. A new study using global moni-
toring systems estimates that the 
amount of cesium-137 released from 

Fukushima might be twice as high 
as initially thought (see Radiation 
Crisis, p. 20). This radiation is 

slowly spreading around the globe 
via air and water. “But even though a 
lot of people will be exposed to it, the 

science WorlD  19

to
P:

 t
h

e 
Yo

m
iu

ri
 S

h
im

bu
n

 v
iA

 A
P 

im
AG

eS
; b

o
tt

o
m

: i
n

te
rn

At
io

n
Al

 P
Ac

iF
ic

 r
eS

eA
rc

h
 c

en
te

r

debris HeAdiNG TOWArd THe U.s.
Computer models show that debris swept out to sea by the tsunami that 

struck Japan last year will cross the Pacific Ocean and hit North America’s 
western coast sometime between September 2013 and January 2014.
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RADIATION REMOVAL: 
Volunteers decontaminate a 

home near Fukushima, Japan 
(right). An earthquake and 

tsunami caused devastation 
and a nuclear emergency 

there last spring (left).
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risks will be extremely small,” says 
Brenner. That’s because in traveling 
such long distances, the cesium will 
become diluted.

cleanup effort
Not much can be done about 

radiation released into the ocean 
and the air. The cleanup has focused 
instead on getting rid of the radiation 
that remains on the ground. To do 
this, authorities are removing 4 centi-
meters (1.6 inches) of topsoil in some 
of the farmland around Fukushima. 
This will generate enough waste to 
fill 20 football stadiums. Volunteers 
are also working to decontaminate 
houses and schools.

Japan will need to build a facility 
to store the contaminated waste 

long-term. Officials will continue 
monitoring radiation levels in the 
remaining soil and in food. “It is 
about the only thing you can do, 
apart from making sure no further 
releases occur from Fukushima 
Daiichi,” says Andreas Stohl, a 
meteorologist at the Norwegian 
Institute for Air Research.

Last December, Japan’s prime 
minister declared that Fukushima’s 
reactors had reached a stable state 
called cold shutdown, when the 

water surrounding the nuclear fuel 
rods remains below the boiling 
point. Now the utility company that 
owns Fukushima Daiichi can begin 
to dismantle the plant’s reactors, 
starting by removing the spent fuel 
rods and melted fuel. The entire 
cleanup could take more than 30 
years and cost billions of dollars.

Debris heaDeD toWarD u.s.
On top of leaving a dangerous 

mess in Japan, the tsunami swept 
homes, boats, and cars into the sea. 
Some of this debris sank to the ocean 
bottom, but a portion of it is floating 
eastward across the Pacific Ocean 
(see diagram, p. 19).

Scientists have been mapping 
the location of the debris to project 
where it might end up. “Floating 
debris will follow the ocean 
currents, which all come together 
in large gyres [spiral currents] in 
the oceans,” says Jan Hafner of 
the International Pacific Research 
Center in Hawaii. He predicts that 
most of it will end up in what is 
called the Great Pacific Garbage 
Patch, a large gyre between 
California and Hawaii that traps a 
high concentration of trash. Some of 
the debris will escape the gyre and 
migrate toward the coasts of Alaska, 
Oregon, Washington, and western 
Canada, probably sometime between 
September 2013 and January 2014.

Authorities aren’t sure what to do 
with the floating debris. “Disposal 
will depend on the nature of the 
floating debris,” says Hafner. “If 
there is any hazardous material, then 
special procedures [will] need to be 
followed.” Even nonhazardous debris 
carries its own disposal challenges.

“Many lives were lost to the 
tsunami wave,” says Hafner. “We 
should look at the tsunami debris 
differently than just regular rubbish. 
Maybe we could look at it as a 
reminder of the tragedy.”  9

— Sara Goudarzi ©
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What Do you think? 
What could people do with 
debris that floats ashore to 
commemorate the victims of last 
year’s disaster in Japan?

In the week following 
the explosions and 
fires at the Fukushima 
Daiichi nuclear power 
plant, huge bursts of 
radioactive cesium were 
released into the air 
(right). The dangerous 
contaminant will linger 
in the environment for 
decades. The radiation 
swept over the capital of 
Tokyo, where 13 million 
people live (below).  

rAdiATiON crisis

MARch 11–14: Winds blew 
most of the radiation over 
the Pacific Ocean.

MARch 15: A change 
in the weather brought 
the radiation back 
inland over Tokyo.

MARch 15–24: Rain 
deposited radiation 
around Fukushima 
and southwest of it.
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