Big, shallow quakes have a warning signal, say researchers

The release of radon gases three days prior to the May 11 Japan earthquake
triggered changes in the atmosphere over Japan. It's early but this may be a
warning signal to predict future quakes, says not-yet-published research by
California scientists.
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The atmosphere above the epicenter of the March 11 earthquake in Japan underwent unusual changesin the
days leading up to the disaster, according to preliminary data.

The research has not yet been published in an academic journa or reviewed by other scientists, but it could
offer an intriguing possibility for earthquake prediction — though the day scientists are able to forecast
earthquakesis still "far away," said study researcher Dimitar Ouzounov, a professor of earth sciences at
Chapman University in California.

Looking to the sky in hopes of predicting an earthquake is not a new idea. The theory, which in science circles
is caled "Lithosphere-Atmosphere-lonosphere Coupling mechanism,” goes like this: Right before an
earthquake, the stressed fault releases more gases, especially the colorless, odorless radon gas. Once in the
upper-atmosphere ionosphere, the radon gas strips air molecules of their electrons, splitting them into negatively
charged particles (the free electrons) and positively charged particles. These charged particles, called ions,
attract condensed water in a process that releases heat.

And scientists can detect this heat in the form of infrared radiation.

Using satellite data, Ouzounov and his colleagues |ooked at what the atmosphere was doing in the days before
the Japanese quake. They found that the concentration of electronsin the ionosphere increased in the days
before the earthquake, as did infrared radiation. March 8, three days before the quake, was the most anomal ous
day, Ouzounov told LiveScience.

The researchers have crunched data for more than 100 quakes in Asiaand Taiwan, Ouzounov said, and have
found similar correlations for earthquakes with magnitudes bigger than 5.5 and depths less than 31 miles (50
kilometers). The team is now working to involve researchers in Japan and worldwide, as ambitious atmosphere
monitoring will take international effort, Ouzounov said.

Nonetheless, the success of earthquake forecasting is far from guaranteed. No one has ever predicted an
earthquake from atmospheric data, and plenty of supposed earthquake precursors, from weird animal behavior
to groundwater flowing the wrong way, have proven hit-or-miss.

"It'sintriguing,” said Henry Pollack, an emeritus professor of geophysics at the University of Michigan who
was not involved in the research. "But it's hardly what | would call a breakthrough.”

Toiron out the usefulness of the atmospheric approach, Pollack told LiveScience, you'd need to look at |ots of
earthquakes over time to make sure the phenomenais statistically linked with fault ruptures. Y ou'd also want to
know how often these atmospheric anomalies show up without an associated quake.



Terry Tullis, an emeritus professor of geological sciences at Brown University, was similarly doubtful.
Earthquake scientists have been "burned enough times in the past” and so have learned not to get excited about
every potential prediction method, Tullistold LiveScience. But plans are underway to put together a workshop
between earth scientists and atmospheric scientists this summer to discuss the research on the ionosphere
changes, he said.

"I don't want to dismissit out of hand,” Tullissaid. "But at this point, one has to be somewhat skeptical.”



