The 800 mile San
Andreas Fault is the
longest in California
and one of the longest
in North America.
This perspective view,
shown opposite,
generated using
data from NASA’s
Space Shuttle, shows
the fault running
throught the Carrizo
Plain – an important
area of study for
seismologists.

Seismic Risk

The latest version, UCERF2, states that California
has a 99.7% chance of experiencing a magnitude
6.7, or larger, earthquake during the next 30
years. It is believed that such an event is slightly
more likely to occur in Southern California than in
Northern California.
UCERF2 incorporates the time dependency theory
that a fault that has recently ruptured is less likely
to rupture in the future because of the stress that
has been released. After a large earthquake occurs,
there generally follows a “seismic shadow”: a
period of inactivity, because much of the stress that
built up has been released.
The new version of the report, UCERF3, will
incorporate triggering effects of earthquakes.
See: http://www.earthquakeauthority.com/
%5CUserFiles%5CFile%5C06-25-2009_GB_
Attachments%5CAI9_B.pdf
Earthquakes are measured using scales of
magnitude and intensity.
Magnitude, in general, measures the overall size
of the event in terms of the amount of energy
released. Magnitude can be measured by the
amount of slippage on the fault itself. The usual
scale for this is called the Moment Magnitude.

Earthquake Risk comprises three factors:

Earthquake
occurs

Intensity is a measure of the effect an earthquake
has at a speciﬁc location. It is usually qualitative,
based upon recognised structural damage as well
as human observations. The most common scale
for measuring intensity is the Modiﬁed Mercalli
Index ( MMI ).
Following a signiﬁcant seismological event, the
US Geological Survey ( USGS ) produces various
data and sets of maps, including:
1.
2.

A colour coded Shake Map based on
instrumental observations of ground shaking.
A “Did you feel it?” map which relies on
individuals logging onto the USGS system,
entering their address and answering a series
of subjective questions which determine
the extent of the shaking at their particular
location.

Waves from an earthquake travel through the
ground as well as at the surface. These can be
ampliﬁed or diminished depending on the different
types of soil that they travel through. This is called
attenuation. Earthquake waves have a broad
spectrum of motions. Different vibration types
affect different types of building, according to
design factors such as height and materials of
construction. For example, the rule of thumb for
a building’s natural period is 0.1 second per ﬂoor
of a building – a 10 storey building has a period
of one second and a 40 – 50 storey building has
a period of 4 – 5 seconds.

Primary Hazards
Faulting
Shaking
Liquefaction
Landsliding
Tsunami...

Primary Damage
Building / Structural
Non-structural /
Equipment

Secondary
Hazard / Damage
Fire
Hazmat
Flooding...

Primary Loss
Life / Injury
Repair costs
Function
Communications
Control...

Secondary Loss
Business / Operations
Interruption
Market share
Reputation...

1.
2.
3.

Hazard
Vulnerability
Value

Hazard is a measure of the earthquake effect and
Vulnerability is the amount of damage given the
hazard.
Risk management of earthquakes requires a
decision to be made on the mitigation of the risk
using one or a combination of four methods:
1.
2.
3.
4.

Structural mitigation – build the building
strong enough to withstand the earthquake.
Locational mitigation – building in the right
place – that is, one with lower hazard.
Operational mitigation – emergency planning
and response.
Risk transfer – purchase of insurance or
alternative risk transfer in order to receive
ﬁnancial assistance.

Depending on the type of construction, as well
as the occupancy, the costs of building will be
weighed against the design level required.
There is a chain of causation which needs to be
broken, see left, to reduce the primary loss and
damage, including secondary hazard and loss.

UCERF map of earthquake
probabilities for the major California
faults. The southern San Andreas
Fault has the highest probablility
(59% in the next 30 years).

Seismic Hazards
The phenomenon and / or expectation of an
earthquake-related agent of damage, such as
fault rupture, vibratory ground motion, inundation
( e.g. tsunami, seiche or sloshing waves, dam
failure ), permanent ground failure ( e.g. liquefaction )
and ﬁre or hazardous materials release.
Shaking – vibratory ground motion, which can last
for as long as several minutes over a wide area with
damage to large numbers of structures.
Land-sliding / subsidence – signiﬁcant change
in soil conditions.
Liquefaction – a process resulting in a soil’s loss
of shear strength due to a transient excess of pore
water pressure.
Tsunami – long waves of small steepness
generated by impulsive geophysical events of
the seaﬂoor or coastline such as earthquakes
and submarine or aerial landslides. Notoriously,
they can export “death and destruction at distant
coastlines”.
Fire Following earthquake – ruptured gasoline
lines, cracked water lines, electrical ﬁres and
explosions, can all contribute to ﬁres that can
become wide-spread conﬂagrations.
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