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With seven 
major fault zones 
throughout Bay 
Area the entire 
region is subject 
to strong shaking!

U.S. Department of the Interior
U.S. Geological Survey USGS Fact Sheet 2008-3027

2008

Forecasting California’s Earthquakes—What Can We Expect 
in the Next 30 Years?

In a new  comprehensive study,   
scientists have determined that the 

chance of having one or more magni-
tude 6.7 or larger earthquakes in the 
California area over the next 30 years is 
greater than 99%. Such quakes can be 
deadly, as shown by the 1989 magnitude 
6.9 Loma Prieta and the 1994 magnitude 
6.7 Northridge earthquakes. The likeli-
hood of at least one even more powerful 
quake of magnitude 7.5 or greater in the 
next 30 years is 46%—such a quake is 
most likely to occur in the southern half 
of the State. Building codes, earthquake 
insurance, and emergency planning 
will be affected by these new results, 
which highlight the urgency to prepare 
now for the powerful quakes that are 
inevitable in California’s future.

What Is an Earthquake 
Rupture Forecast?

Californians know that their State is 
subject to frequent—and sometimes very 
destructive—earthquakes. Accurate forecasts 
of the likelihood of quakes can help people 
prepare for these inevitable events. Because 
scientists cannot yet make precise predictions 
of the date, time, and place of future quakes, 
forecasts are in the form of the probabilities 
that quakes of certain sizes will occur during 
specified periods of time.

In our daily lives, we are used to making 
decisions based on probabilities—from weather 
forecasts (such as a 30% chance of rain) to 
the annual chance of being killed by lightning 
(about 0.0003%). Similarly, earthquake prob-
abilities derived by scientists can help us plan 
and prepare for future quakes.

Earthquake forecasts for California have 
been developed in the past by multidisciplinary 
groups of scientists and engineers, each known 
as a “Working Group on California Earthquake 
Probabilities” (WGCEP 1988, 1990, 1995, 
2003). However, those forecasts were limited 
to particular regions of California. Because 
of this, WGCEP 2007 was commissioned to 
develop an updated, statewide forecast, the 
latest result of which is the Uniform California 

Earthquake Rupture Forecast, Version 2, or 
“UCERF” (U.S. Geological Survey (USGS) 
Open-File Report 2007-1437, http://pubs.usgs.
gov/of/2007/1437/). Organizations sponsoring 
WGCEP 2007 include the USGS, California 
Geological Survey, and the Southern California 
Earthquake Center. The comprehensive new 
forecast builds on previous studies and also 
incorporates abundant new data and improved 
scientific understanding of earthquakes.

When an earthquake occurs, two things 
happen—a fault ruptures (a crack in the Earth’s 
crust gives way and slips under tectonic pres-
sure) and seismic waves, caused by this sudden 
fault motion, radiate out like ripples from a 

pebble tossed into a pond. The shaking that 
occurs as seismic waves pass by causes most 
quake damage. The strength of the waves 
depends partly on the quake’s magnitude, 
which is a function of the size of the fault that 
moves and the amount of slip.

The UCERF study’s goal was to determine 
probabilities for different parts of California 
of earthquake ruptures of various magnitudes, 
but not to estimate the likelihood of shaking 
(“seismic hazard”) that will be caused by these 
quakes. This distinction is important, because 
even areas in the State with a low probability of 
fault rupture can experience shaking and dam-
age from distant, powerful quakes. 

CALIFORNIA AREA 
EARTHQUAKE PROBABILITY 

More than 99% 

Regional  
30-year 
earthquake  
probabilities

0 200 MILES

0 200 KILOMETERS

N

0.01% 0.1% 1% 10%

30-Year Earthquake Probability

probability in the next 30 years for one 
or more magnitude 6.7 or greater quake 
capable of causing extensive damage 
and loss of life. The map shows the 
distribution throughout the State of the 
likelihood of having a nearby earth-
quake rupture (within 3 or 4 miles).

Boundary used in this study     
      between northern and  
            southern California

Cascadia Subduction Zone

Magnitude San Francisco    
region*

Los Angeles 
region

6.7 63% 67%

Magnitude Northern
    California**

Southern
California

6.7 93% 97%
7 68% 82%

7.5 15% 37%
8 2% 3%

*Probabilities from UCERF for the San Francisco region are nearly 
identical to the previous results from WGCEP 2003.

**These probabilities do not include the Cascadia Subduction Zone



 	


What is seismic resilience?!

Seismic resilience is the ability of the city to:!
•  contain the effects of earthquakes!
•  carry out recovery activities in ways that 

minimize social disruption!
•  rebuild in ways that mitigate the effects of 

future earthquakes!



 	


Before the Disaster!
!

!
Defining what cities 
need from their 
seismic mitigation 
policies!
	




 	


What will it take for 
San Franciscans to 
live safely in their 
homes after an 
earthquake? 
!



 	


After the Disaster!
Rebuilding after a major 
event!
!

!



 	


What strategies are needed to address land use planning 
challenges to facilitate recovery?  !

San Francisco - 1906! Katrina - 2005!



 	


Land Use Planning and Recovery: 
A Focus on Local Government 

§  The vast majority of zoning and planning decisions are 
made at the local level.!

§  Local governments have the responsibility to develop the 
vision for how their cities will recover.!

§  Actions that local governments take now have the 
potential to either help or hurt long term recovery.!

!



 	


Land Use Planning and Recovery: 
Planning Challenges 

§  Time Compression!
§  Scale!
§  Tension between rebuilding quickly and rebuilding well!
§  Multiple recoveries all happening at the same time!
§  Pressure to rebuild what was: the “first plan”!
§  Information needed to make decisions not readily 

available!



 	


Land Use Planning and Recovery: Issues 

I.  Developing a Recovery Vision!
II.  Earthquake Hazards!
III.  Implementing Recovery!
IV.  Financing!
V.  Information!



 	


Planning Process 

“Gearing up and sorting out” versus “ready-fire-aim”!



 	


Rebuilding According to Existing Plans and 
Codes: !
Rebuilding structures in conformance with the zoning, 
general plans, specific areas plans and other adopted plans 
that were in place before the disaster.!
!
Re-planning:!
Rebuilding structures according to new zoning regulations, 
general plan updates and specific plans as part of a re-
planning process that occrs after the disaster.!



 	




 	


Implementing Recovery 

§  Environmental Review (CEQA/NEPA)!
§  Redevelopment !
§  Non-Conforming Uses!
§  Historic Preservation!
§  Affordable Housing!



 	


  Financing 

§  Money fuels disaster recovery.!
§  Funding comes from federal, 

state and private sources, but 
local government will also 
have to find ways to fund 
recovery.!

§  We have very low rates of 
private insurance – but 
residents and businesses will 
also need funding to rebuild.!

§  Limited funds for land use 
planning issues.!

!

Gulf Coast!
$114 billion!

State of Louisiana  
$60 billion!

Orleans Parish  
$3.4 billion!

City of New Orleans 
$1.1 billion!

$400 million  
(actually received and spent)  

(Louisiana Recovery Authority, 2007) 



 	


Land Use Planning and Recovery: 
Information 



 	


Summary!
§  A major earthquake is very likely to occur in the 

Bay Area in the next 30 years.!
§  There are steps we can take before the disaster 

that will help us with our recovery process once the 
disaster strikes.!

!


