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The Bay Area has a nearly three-in-four chance of experiencing a potentially deadly earthquake in the next
30 years, scientists reported Tuesday in a long-awaited update of statewide earthquake probabilities that
provides the most precise look yet into our foreboding seismic future.

The newly revised estimates show a 72 percent chance that a magnitude-6.7 or larger quake -- almost the size
of the 1989 Loma Prieta temblor -- will strike the Bay Area before the year 2044. The odds of a much larger
magnitude-7 quake are 50-50.

"The San Francisco Bay Area should live every day like it is the day of The Big One," said U.S. Geological
Survey scientist Ned Field, lead author of the eight-year-long analysis, called the "Third Uniform California
Earthquake Rupture Forecast."

The new study shows the Golden State can expect a magnitude-6.7 quake every 6.3 years, which is less
frequent than the quake every 4.8 years that scientists had predicted in a 2008 report. But the Bay Area risks
haven't changed much.

Of the region's three major faults, the Hayward Fault still seems the most primed to break. The highest risk
of an earthquake in the Bay Area is along a stretch of that fault between Hayward and Milpitas, where the
risk of a magnitude-6.7 or greater rupture is 22.3 percent over the next three decades.

"At this point, the Hayward Fault is pretty much reloaded," said Menlo Park-based USGS earthquake
scientist Wayne Thatcher.

That's because the Hayward Fault has a lot of pent-up energy, after giving a modest shrug long ago, in 1868.
It is more than twice as likely to rupture -- with a 14 percent risk of a 6.7 quake over the next 30 years -- as
the northern San Andreas (6.4 percent), which exploded in 1906, devastating much of the Bay Area.

The risk of break along the South Bay's Calaveras Fault, less well understood, is 7.4 percent.

The report does not predict where the next quake will hit -- or when. And it focuses on the probability of
rupture, not the extent of destruction.

But it improves upon the previous 2008 analysis in two major ways: It boosts the number of known faults
from 200 to 350 and represents deeper understanding of their behavior. Previous estimates assumed that each
fault or fault segment, would cause its own quake, but we now know that they can rupture together, wreaking
greater havoc.

The largest of California's most recent earthquakes ruptured right past such boundaries, jumping from one
fault to another: the 1992 Landers quake (magnitude-7.3); the 1999 Hector Mine quake and 2010 El
Mayor—Cucapah earthquakes (both 7.2).

The new analysis -- "a huge computational and intellectual challenge," said Field -- will be used to update
seismic hazard maps that warn residents of dangers in their locales. It can also be used to refine structural
designs of bridges, hospitals and schools, Field said.



While the Bay Area risks haven't changed significantly, the picture is different for the overall stability of the
Golden State, a restless landscape straddling two major tectonic plates.

Statewide, the new study estimates that the likelihood California will experience a cataclysmic magnitude-8
or larger earthquake in the next 30 years has increased from about 4.7 percent to 7 percent. But the odds of a
smaller magnitude-6.7 quake have fallen.

The report, which brought together experts from the U.S. Geological Survey, USC's Southern California
Earthquake Center and the state Geological Survey, is a reminder that the state's nearly 40 million residents
live in one of the planet's most violently seismic zones, risking lives and destruction of housing, businesses,
transportation and communication infrastructures.

Of all the faults in the state, the southern San Andreas, which runs from Parkfield in Central California
southeast to the Salton Sea, poses the greatest risk. There is a 19 percent chance in the next three decades
that a Northridge-size quake will occur on the southern stretch of fault, compared to 6.4 percent for its Bay
Area segment.

The San Jacinto fault, which bisects the fast-growing city of San Bernardino east of Los Angeles, has a 5
percent change of a magnitude-6.7 rupture.

"We are fortunate that seismic activity in California has been relatively low over the past century," said Tom
Jordan, director of the Southern California Earthquake Center and a co-author of the study. "But we know
that tectonic forces are continually tightening the springs."


