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How Likely is a Damaging 
Quake in the Next 30 Years?

California straddles the boundary between 
two of the Earth’s tectonic plates—as   a result, 
it is broken by numerous earthquake faults. 
Taking into account the earthquake histories and 
relative rates of motion on these many faults, 
the UCERF study concludes that there is a 
probability of more than 99% that in the next 30 
years Californians will experience one or more 
magnitude 6.7 or greater quakes, potentially 
capable of causing extensive damage and loss 
of life. For powerful quakes of magnitude 7.5 
or greater, there is a 46% chance of one or more 
in the next 30 years—such a quake is twice as 
likely to occur (37%) in the southern half of the 
State than in the northern half (15%).

Smaller magnitude earthquakes are more 
frequent than larger quakes. According to the 
new forecast, about 3 magnitude 5 or greater 
quakes will occur in the California region per 
year, and a magnitude 6 or greater quake about 
every 1.5 years. These numbers do not include 
aftershocks that follow larger quakes—includ-
ing them would roughly double the expected 
number of magnitude 5 or greater quakes.

The UCERF forecast was evaluated by an 
independent scientific review panel, as well as 
by both the California and National Earth-
quake Prediction Evaluation Councils, making 
it one of the most extensively reviewed earth-
quake forecasts ever produced. Uncertainties 
remain because the new quake probabilities 
are the result of evaluating and accommodat-
ing several earthquake theories. As scientific 
understanding of quakes improves, the prob-
abilities will change.

The results of the UCERF study are a 
reminder that all Californians live in earthquake 
country and should therefore be prepared (see 
Putting Down Roots in Earthquake Country at 
http://www.earthquakecountry.info/roots/). The 

Which Faults Currently Have Elevated Probabilities?

USGS has already used the UCERF to estimate 
California’s seismic hazard, which in turn 
will be used to update building codes. Other 
subsequent studies will add information on the 
vulnerability of manmade structures to estimate 
expected losses (“seismic risk”). In these ways, 
UCERF will help to increase public safety and 
community resilience to earthquake hazards.

Earthquakes cannot be prevented, but the 
damage they do can be greatly reduced through 
prudent planning and preparedness. The ongo-
ing work of USGS, California Geological 
Survey, Southern California Earthquake Center, 
and other scientists in evaluating quake prob-
abilities is part of the National Earthquake Haz-
ard Reduction Program’s efforts to safeguard 
lives and property from the future quakes that 
are certain to strike in California and elsewhere 
in our Nation.
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COOPERATING ORGANIZATIONS

Southern California Earthquake Center (SCEC)
 California Geological Survey (CGS)

 California Earthquake Authority 

For more information contact:
Earthquake Information Hotline (650) 329-4085

U.S. Geological Survey, Mail Stop 977
345 Middlefield Road, Menlo Park, CA 94025

http://earthquake.usgs.gov/
http://www.scec.org 

This Fact Sheet and any updates to it are available  
online at http://pubs.usgs.gov/fs/2008/3027/

The new California earthquake forecast incorporates the con-
cept that earthquake probabilities change with time. For exam-
ple, a large quake may be less likely in the near future on a fault 
that has recently had one—but more likely on a fault on which 
the tectonic stresses have had much time to build back up. The 
forecast also incorporates adjustments for areas that have 
recently shown a change in the level of earthquake activity. 
Faults that have elevated current probabilities include the south-
ern San Andreas and Hayward-Rodgers Creek Faults, though 
major quakes on these faults may still be decades away.

Magnitude
30-year probability of 
one or more events 

greater than or equal 
to the magnitude

Average 
repeat 
time 

(years)

6.7   >99% 5
7        94% 11

7.5 46% 48
8 4% 650

*Not including Cascadia Subduction Zone

STATEWIDE EARTHQUAKE PROBABILITIES

The numbers represent current best estimates. 
As earthquake science progresses, these prob-
abilities will change. Actual repeat times vary 
considerably and only rarely will be exactly as 
listed in the table. 

For the entire California region, the fault 
with the highest probability of generating at 
least one magnitude 6.7 or larger earthquake is 
the southern San Andreas (59% in the next 30 
years). For northern California, the most likely 
source of such a quake is the Hayward-Rodgers 
Creek Fault (31% in next 30 years)—see 
USGS Fact Sheet 2008-3019. Quake probabili-
ties for many parts of the State are similar to 
those in previous studies, but the new probabil-
ities for the Elsinore and San Jacinto Faults in 
southern California are about half those previ-
ously determined. For the far northwestern part 
of the State, a major source of quakes is the 
offshore 750-mile-long “Cascadia Subduction 
Zone,” which extends south about 150 miles 
into California. For the next 30 years there is 
a 10% probability of a magnitude 8 to 9 quake 
somewhere along the zone—such quakes occur 
about every 500 years.
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INDIVIDUAL FAULT PROBABILITIES

The UCERF report assigns individual probabili-
ties to specific known major faults. Below are 
30-year probabilities for seven of the faults for 
which scientists have the most data. Many other 
faults also have significant probabilities—in fact, 
the next big quake in California is just as likely to 
occur on one of the other faults in the State. 

Fault
Probability of one or 
more magnitude 6.7 

or greater quake

Southern San Andreas 59%
Hayward-Rodgers Creek 31%
San Jacinto 31%
Northern San Andreas 21%
Elsinore 11%
Calaveras 7%
Garlock 6%
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