Glossary |

The glossary of terms, which are frequently used in seismology and obderyagractice,
has been compiled by using, complementing and soregtcorrecting glossaries published
by the US Geological Survewnt(p://www.usgs.goy/ the Montana Bureau of Mines and
Geology fOttp://www.mbmg.mtech.edy/and the International Data Center of the CTBTO
(http://www.ctbto.org. Thanks go to Christian Nerger and Johannes Stievewho assisted
the Editor in compiling and editing this glossaNpte that words which are written italics

in the explanatory text refer to other key words Which more explanation is given
elsewhere in the glossary.

acceleration When an object, e.g., a car, chamgepeed from one speed to
another, it is accelerating (moving faster) or d=eting
(moving slower). This change in velocity is callacteleration.
When the ground is shaking during an earthquakenather
kind of seismic source process, it also experieacesleration.
The peak acceleration is the largest acceleragonrded by a
particular station during an earthquake. In stromgion
seismology the ground acceleration is commonly esged as a
fraction or percentage of the acceleration due ravity (g)
where g = 981 cm/s2. For the strongest earthquakesnd
accelerations of more than 1.5 g have been recofiade the
weight of an object, e.g., of a building, is eqt@alits mass
multiplied by the gravity g the additional acceteva due to
ground shaking causes an extra load. This extra load may
exceed the strength of the building and may caaseade or
even a collapse.

accelerogram The recording of ground acceleratiena function of time
during a seismic event.
accelerograph A compact, rugged, and relativegxpensive instrument that

records the signal from asccelerometer. Film used to be the
most common recording medium, modern accelerographs
however, record digitally with much larger dynamange.

accelerometer A sensor whose output is almostilyr proportional to ground
acceleration. The conventional strong-motion accelerometer is a
simple, nearly critically damped oscillator havirgg natural
frequency of about 20 Hz.

accretionary wedge Sediments that accumulate afdrrd where oceanic and
continental plates collide. These sediments arapsd off the
top of the downgoing oceanic crustal plate andaaided to the
leading edge of the continental plate (se#duction and
tectonic plate).

active fault A fault that is considered likely tmdergo renewed movement
within a period of concern to humans. Faults areroonly
considered to be active if they have moved one arertimes in
the last 10,000 years, but they may also be coresidactive
when assessing the hazard for very critical iregiaths such as
nuclear power plants even if movement has occurrede last
500,000 years. Usually, the fault movements are |€ast
partially) ruptural, i.e., connected with earthgesk however
slow (creeping) movements are possible as well.
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aftershocks Earthquakes that follow the largdsick of an earthquake
sequence. They are smaller than the mainshock a&hdhwt-2
fault lengths distance from the mainshock faulteAghocks can
continue over a period of weeks, months, or yedgsreasing in
frequency with time. In general, the larger the mshock, the
larger and more numerous the aftershocks, andotingel they

will continue.

alluvium Loose gravel, sand, silt, or clay depesiby streams after the
last ice age (seaolocene).

Alpide belt Mountain belt with frequent earthquakéat extends from the

Mediterranean region, eastward through Turkey, laamd
northern India.

amplification Most earthquakes are relatively Bma fact, so small that no
one feels them. In order for seismologists to kee¢cording of
the ground movement from smaller earthquakes, ¢berding
has to be made larger. It's like looking at theording through
a magnifying glass, and the amount that it is nmfegphiis the
amplification. Modern seismographs are able to nfggine
ground motion 1¢° times or even more, i.e., they are able to
resolve ground motion amplitudes as small as theneier of
molecules or even atoms. Shaking levels at a ség afso be
increased (or decreased) by focusing (or defocusihgeismic
energy caused by the geometry and ¥hecity structure of
sediments, such as basin subsurface topographyy surface
topography. Both the amplification of seismographs of the
subsoil structure is usually dependent on fiteguency of the
seismic signal.

amplitude The size of the wiggles on an earthquadcording; more
general the height of a wave-like disturbance écbNaveform)
from the medium (zero) level to its peak. In seikgy ground
motion amplitudes are usually measured in nanometers ()0
or micrometers (1I& m). Often the double amplitude (called
peak-to-peak or peak-to-trough) is measured.

anisotropic A medium is anisotropic when its phgkiproperties, e.g., the
velocity of seismic waves or the hardness of rodepend on
the direction considered.

array An ordered arrangementsefsmometers or geophones, the data
from which feeds into a centralata acquisition and data
processing unit.

arc (volcanic) A chain of volcanoes (volcanic aticat sometimes forms on
land or as volcanic islands in the sea, when amroceplate
collides with a continental plate and then slideswinl
underneath itgubduction).

arias intensity A ground-motion parameter derifr@nin an accelerogram and
proportional to the integral over time of the aecation
squared. Expressed in unitsvefocity (m/s or cm/s).

arrival The appearance of seismic energy on aseiecord.

arrival time The time at which a particular wavepe arrives at a station.
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aseismic

association (of arrivals)
asperity

asthenosphere

attenuation

attribute (of an arrival)

azimuth

backarc

backazimuth

background noise

backstop

This term describes a fault (an area)wbich (where) no
earthquakes have been observed and are not likebycdur.
Aseismic behavior may be due to lack of shear staesoss the
fault, a locked fault condition with or without sdrestress, or
release of stress by fault creep.

To assign a seismicenavival to a specific seismic event.

A region on fault of high strength produced by one or more of
the following conditions: increased normal strdsgh friction,
low pore pressure, or geometric changes in thet fsuth as
fault bends, offsets, or roughness. This term isdum two
contexts: it may refer to sections of a fault thadiate
uncommon seismic energy or it may refer to lockectiens of
the fault that cause fault segmentation.

The ductile part of the Earth,akiw the brittldithosphere,
in the uppermantle. The lithosphere/asthenosphere reaches
down to about 200 km.

When you throw a pebble in a pondnatkes waves on the
surface that move out from the place where the Ipebitered
the water. The waves are largest where they amedrand
gradually get smaller as they move away. This Gemeén wave
amplitude is caused bygeometrical spreading and by
attenuation of seismic wave energy. The latterus tb two
different processes: 1) absorption (termed anelastenuation)
in different Earth materials and b) scattering @fsmic energy
at heterogeneities in the Earth (e.g., faults oralsstale
anomalous geological bodies). Q and kappa are uattiem
parameters used in modeling the attenuatiayr@ind motions.

A quantitative measufeacseismicarrival such aonset time,
(back-)azimuth, slowness, period andamplitude.

In general a direction measured cloclewrs degrees against
north. In seismology used to measure the direcfrom a
seismic source to a seismic station recordingeiéet..

The region landward of the chain of vates (volcani@rc), in
asubduction system.

The direction from the seismic statmwvards a seismic source,
measured in degrees clock-wise against north; iortsh
sometimes also just called azimuth.

Permanent movements of the Bareen on seismic records
caused by ocean waves, wind, rushing waters, tenloak in air-
pressure, etc. (ambient natural noise), and/or taffid,
hammering or rotating maschinery, etc. (man-madse)o

Continental rocks in thoackarc that are landward from the
trace of the subduction thrusth fault and thatsdreng enough
to support stress accumulation. These rocks are igoeous
and dewatered, lithified, consolidated sedimentd firobably
were part of theaccretionary-wedge. The softer accretionary-
wedge rocks are strongly deformed as they accumalgainst
the backstop. The exact position and dip directadnthe
backstop is not well determined, and more than loaekstop
may exist.
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basement
beam
bedrock
Benioff zone

blind fault

body wave

Igneous and metamorphic rocks that limdee sedimentary-
rock sequences and extend downward to the base cfust.

A waveform created frorarray station elements that are
specifically summed up for the direction of a spedi
backazimuth and apparent velocity bwness).

Relatively hard, solid rock that commounihgderlies softer rock,
or soil, a subset of the basement.

se¥Vadati-Benioff zone

A fault that does not rupture all they up to the surface so
there is no evidence of it on the ground. It isried’' under the
uppermost layers of sediments or rock in the crust.

A seismic wave that propagates thrabghnterior of the Earth,
as opposed taurface waves that propagate near the Earth’'s
surface.P and S waves, which shake the ground in different
ways, are examples.

branch (of travel-time curve) Term used in seisgyltor “branching’travel-time curves that

brittle-ductile boundary

bulk density

14C age date

calibration

calibration pulse
channel (of a record)

Circum-Pacific belt

coda

coda phase

are related to discrete ray paths of the same t¢ypeave and
due to strong velocitgradients and/orlow-velocity layers in the

Earth’s interior, e.g., the P-wave branches dueht® upper
mantle discontinuities at 410 km and 660 km deptthe travel-
time branches of the core phases PKPab, PKPbckKRdfP

The depth in the crustoas which the thermo-mechanical
properties of the crust change from brittle behayending to
break) to ductile behavior (tending to bend). Meatthquakes
initiate at or above this depth on steep (high-@nfzlults, below
this depth, fault slips may seismic and may grade from high
angle to low angle.

The mass of a material divided ts/ vblume, including the
volume of its pore spaces.

An absolute age obtained for geologiterials containing bits
or pieces of carbon using measurements of the propo
between the radioactive carbopy@) and the non-radioactive
carbon (;C). These dates are independently calibrated with
calendar dates. The method is used to determinen \plast
earthquakes occurred on a fault.

The process of determining tlgponse function and sensitivity
of an instrument or its derived channel.

An electronic signal used tlibcate seismic instruments.
Usually the signal outputaobne-componerdgeismic sensor.
Modern seismic recorders (sdata logger) are usually able to
record simultaneously the signals from masgysmic sensor

components.

The zone surrounding the Radcifcean that is characterized by
frequent and strong earthquakes and many volcamesll as
high tsunami hazard. Also called tRing of Fire.

The tail of aeismic signal, usually with exponentially decaying
amplitudes, which follow a strong wavarrival. Coda waves are
due to scattering and superposition of multi-pativals.

A detection of a single phase of umkrmath found within the
coda signal envelope, designated as tx, Px or Sx.
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coherent

cohesionless

colluvium

component

compressional stress

compressional wave
convolution

core

corner frequency

creep

critical facilities

crossover

Seismic signals detected on variouseismic sensors of anarray

or network ofseismic stations are said to be coherent if they are
related to each other in timegmplitude and/or waveform
because they come from the same seismic source.

Referring to the condition of a medit whose shear strength
depends only on friction because there is no bantetween
the grains. This condition is typical of clay-freendy deposits.
Loosesoil or rock fragments on or at the base of gentleeslap
hillsides. Deposited by or moving under the infloerof rain
wash or downbhill creep.

(1) One dimension of a three-dimensimignal, (2) The
vertically- or horizontally-oriented (north or epstensor of a
seismic station.

The stress that squeezesttsom It is the stress component
perpendicular to a given surface, such as a fdahep that
results from forces applied perpendicular to théase or from
remote forces transmitted through the surroundaagy.r

SPavave
A mathematically equivalent operattbat describes the action
of a linear (mechanical and/or electronic) systamaosignal,
such as that of a filter onsaismic signal.

The innermost part of the Earth. The outee extends from
about 2900 to about 5120 km below the Earth’s serfand
consists in its main components of a mixture ofiitigiron and
nickel. The inner core is the central sphere of Eaeth with a
diameter of 1250 km and consists of solid metal.

The frequency at which the cumepresenting thd-ourier
amplitude spectrum of a recorded seismic signal abruptly
changes its slope. For earthquakes, this frequesnayproperty
of the source and related to fault size, ruptureocity, source
duration and stress drop in the source. Also tkquiency at
which thetransfer function / magnification curve of a recording
system changes its slope.

Slow, more or less continuous movementraoguon faults
due to ongoing tectonic deformation. Also applied slow
movement of landslide masses down a slope becafise o
gravitational forces. Faults that are creeping dbtend to have
large earthquakes. This fault condition is commanelferred to
as unlocked.

Structures whose ongoing penmiance during an emergency is
required or whose failure could threaten many livetay
include (1) structures such as nuclear-power resato large
dams whose failure might be catastrophic, (2) major
communication, utility, and transportation systemg&3)
involuntary- or high-occupancy buildings such asosds or
prisons, and (4) emergency facilities such as halspipolice
and fire stations, and disaster-response centers.

The distance from an event where tfferdnt phases arrive at
the same time, allowing constructive interferencleat t
sometimes enhances the signal amplitudes.
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crust

damping

data
data acquisition
database

data logger

data processing
defining (of an arrival)
deformation

design earthquake
detection
deterministic methods
dip

dip slip
directivity

discriminant

disk loop

The outermost major layer of the Earthgiag from about 10
to 70 km in thickness worldwide. The oceanic crgsthinner
(about 10 to 15 km) than the continental crust (atb to 70
km). The uppermost 15-35 km of the crust is brigfeugh to
produce earthquakes. The seismogenic crust is aepafrom
the lower crust by thdorittle-ductile boundary. The crust is
usually characterized by P-wave velocities belowki®/s
(average velocity of about 6 km/s).

The reduction in amplitude of a seismavevor oscillator due
to friction and (or) the internal absorption of emeby matter.
Series of observations, measurements or facts

Process of acquiring and stadledg.

Systemized collection of data that cam&ipulated by data
processing systems for specific purposes.

Digital data acquisition wunit, usuallpr
recordings.

Handling and manipulating of dgtaomputer.
An arrivadttribute, such asarrival time, azimuth, slowness, or
amplitude and period, which is used in the calculation of

location or magnitude of thseismic source.

A change in the original shape of atenal. When we are
talking about earthquakes, deformation is due tesst and
strain.

The postulated earthquake (cognmcluding a specification
of the ground motion at a site) that is used for evaluating the
earthquake resistance of a particular structure.

Identification of aarrival of a seismic signal with amplitudes
above and/or signal shape (waveform) different freasmic
noi se.

Refers to methods of catouy ground motions for
hypothetical earthquakes based on earthquake-souomiels
and wave-propagation methods that exclude randteuntsf
Inclination of a planar geologic surface (xample, aault)
from the horizontal (measured in degrees).

Sedault.

An effect of a propagating fault rupé whereby the amplitudes
of the generatedyround motions depend on the direction of
wave propagation with respect to fault orientatiand slip
direction (radiation pattern). The directivity anthus the
radiation pattern is different for P and S waves.

A characteristic feature ofs@asmic signal that can be used to
categorize itssource, classifying it as originating from an
earthquake, mining blast or collapse, nuclear detonationary
other type of event.

A storage device that continuously esonew waveform data
while simultaneously deleting the oldest data endavice.

multi-channel
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displacement

earthquake

earthquake hazard

earthquake risk

earthquake swarm

elastic dislocation theory

elastic wave

epicenter

event (seismic)

fmax

The difference between the init@ifon of a reference point
and any later position. (1) Iseismology, displacement is the
ground motion commonly inferred from aseismogram. For
example it may be calculated by integrating an lacogram
twice or a velocity proportional recording once lwiespect to
time and is expressed in units of length, such asometer,
micrometer or millimeter. (2) In geology, displacemh is the
permanent offset of a geological or man-made ratereoint
along a fault or a landslide.

Ground shaking and radiated seismic energy caused most
commonly by sudden slip on a fault, volcanic or matc
activity, or any other sudden stress changes inBiah. An
earthquake of magnitude 7 or larger is termed aatgre
earthquake.

Any physical phenomenon agedciwgith an earthquake that
may produce adverse effects on human activities iflcludes
surface faulting, ground shaking, landslides, liquefaction,
tectonic deformation, tsunami, and seiche and their effects on
land use, man-made structures, and socio-econgrsierss. A
commonly used restricted definition of earthquakednd is the
probability of occurrence of a specified levelgnbund shaking
in a specified period of time.

The expected (or probable) tifes| injury, or building damage
in the case of an earthquake or in relation to ¢neen
earthquake hazard of an area. In common language, earthquake
risk and earthquake hazard are occasionally used
interchangeably.

A series of mirearthquakes, none of which may be identified
as the main shock, occurring in a limited areatand period.

Iseismology, the theoretical description of how the elastic
Earth responds to fault slip, as represented bistailsition of
displacement discontinuities.

A wave that is propagated by somd kinelastic deformation,
that is, a deformation that disappears when therdeihg forces
are removed. A seismic wave is a type of an elasiie.

The point on the Earth’s surface valtfiabove thepoint where
a seismic rupture begins.

General term used for a localizksturbance (earthquake,

explosion, rock burst, mining collapse, volcaniery which
generates seismic waves.
The frequency above which little seismic eneiggpbserved at
most strong-motion stations. This frequency cutofdy be
produced by attenuation of the shaking by uncodatéd
sediments underlying the recording site or may Ipeocperty of
the source function.
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fault

fault creep
fault gouge

fault plane

fault movement

fault-plane solution

A fracture along which the two sides hawem significantly
displaced relative to each other in parallel to the fractiBeike-
slip faults are vertical (or nearly vertical) fraats along which
rock masses have mostly shifted horizontally. 1€ thlock
opposite an observer looking across the fault mowelse right,
the slip style is termed right lateral, if the tomoves to the
left, the motion is termed left lateral. Dip-sliguits are inclined
fractures along which rock masses have mostly eshift
vertically. If the rock mass above an inclined fanbves down
(due to lateral extension) the fault is termed redrmvhereas if
the rock above the fault moves up (due to latevatfgression),
the fault is termed reverse (or thrust). Obliqup-&hults have
significant components of both slip styles (i.drjke slip and
dip slip).

Seereep.

Crushed and ground-up rock producgedribtion between the
two sides when a fault moves.

The planar (flat) surface along whitlere is slip during an
earthquake.

Sense of motion along a fault whsgparates two adjacent
crustal blocks. One speaks of normal faulting, hé tblock
overlaying the other block along an inclined faplane is
downthrown, and of reverse or thrust faulting,hié toverlaying
block is overriding the block underneath or the enaling
block is thrusted/subducted underneath the ovegiddlock,
respectively (sesubduction thrust fault). In the case of a steeply
dipping fault plane and more or less horizonta,, istrike-slip
block movement, one discriminates between leftrddteand
right-lateral strike-slip movements. Left-lateraleams that if
you were to stand on the fault and look alongatgyth, that the
left block moves towards you, whereas in the aafseght-
lateral movement the block on your right side mot@sards
you.

A way of showing tiiault and the direction of slip on it from
an earthquake, using circles with two intersecting curves that
look like beach balls. A fault-plane solution isufa by an
analysis using stereographic projection or its mdtical
equivalent to determine the attitude of the causdault and its
direction of slip from theradiation pattern of seismic waves
using earthquake records at many stations. The owmsmon
analysis uses the direction fofst motion of P-wave onsets and
yields two possible orientations for the fault mnet and the
direction of seismic slip. Another technique is tse the
polarization of teleseismif waves and/or to measure amplitude
ratios between different phase types. From thete oderences
can be made concerning the principal axes of sinets® region
of the earthquake. The principal stress axes d&tednn this
method are theompressional axis (also called the P-axis, i.e.
the axis of greatest compression, gr thetensional axis (also
known as the T-axis, i.e., the axis of least corsgion, or ),
and the intermediate axis)s

8
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fault scarp
fault trace

Fennoscandia

filter(ing)

first arrival

first motion

f-k
focal depth
focal mechanism

focal zone

focus
forearc

foreshocks

Fourier spectrum

Fourier analysis

frequency

Step-like linear landform coincidenith a fault trace and
caused by geologically recent slip on the fault.

Intersection of fault with the ground surface, also, the line
commonly plotted on geologic maps to representit. fa

The northern European region coimgribie Caledonids and
the Baltic shield of Finland, Scandinavia, and tKela
Peninsula of northwestern Russia.

Attenuation of certain frequency components of seigmic)
signal and the amplification of others. For a recordegphal, the

process can be accomplished electronically or nigalbr in a
computer. Filtering also occurs naturally as seismnergy
passes through the Earth.

The first recordeskismic signal attributable to a knowseismic
source.

On a seismogram, the first discemildisplacement of the
record trace caused by the arrival of a P wave hat t
seismometer. Upward motion of the ground at thensemeter
indicates an expansion in the source region, dowshwaotion
indicates a contraction. When teeismic signal arrives in the
presence of seismiwise the proper polarity of the first motion
may be difficult to recognize.

Frequency (f) versus wavenumber (k) analybist maps the
power seismic waves observed at amay as function of
azimuth andslowness.

A term that refers to the depth okarthquake hypocenter, i.e.,
the point where a seismic rupture begiiosys).

Sdault-plane solution.

The rupture zone of an earthquake.hln dase of a great
earthquake, the focal zone may extend several bdndr
kilometers in length and several ten kilometerwiidth.

That point within the Earth from which origies the first
displacement of an earthquake and radiation aflastic waves.
The region between the trace of the sttimiuthrust fault and
the volcanic chain (volcangrc).

Foreshocks are relatively smallerhgadkes that precede the
largest earthquake in a series, which is termednthmshock.
Foreshocks may precede the mainshock by secondse&s
and usually originate at or near the focus of tlaegdr
earthquake. Not all mainshocks have foreshocks.

The relative amplitudes (and sphaangles) at different
frequencies that are derived from a time history Hoyrier
analysis.

The mathematical operation tleolves a time series (for
example, a recording g@found motion) into a series of numbers
that characterize the relative amplitude and pbasgonents of
the signal as a function @fequency.

The number of times something happeres ¢ertainperiod of
time, such as thground shaking up and down or back and forth
during of a seismic wave. The common unit of fregueis
Hertz (Hz).
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frequency domain

fundamental period

Gorg

Gaussian noise spectrum

geodesy

geodetic

geology

geometrical spreading
geomorphology

geophone

geophysics

geotechnical

graben

gradient

Aeismic signal that has been recorded in tivee domain (as a
seismogram) can be decomposed by meand-obirier analysis
into its amplitude and phase components as a famctf
frequency (seespectrum). The representations of a seismic
signal in the time and in the frequency domaineaqeivalent in
a mathematical sense. For some procedures of datgses the
time-domain representation of a seismic recorasdse suitable
while for others the frequency-domain approach isran
appropiate and efficient.

The longg#®riod for which an object, e.g., seismometer, a
structure, the sub-surface underground or the wplaleet Earth
shows a maximum response. The reciprocal natural
frequency.

G or g is the force of gravity of the Eafdn acceleration of
9.78 m/s?). When there is aarthquake, the forces caused by
the shaking can be measured as a fraction or pagemf the
force ofgravity (% Q).

The spectrum of a tinséorli whose sample values are
generated by random selection from a statisticplufation that
has a specified mean and a standard deviation. vEhees
(ordinates) have a bell-shaped distribution abbet mean. In
earthquake studies, this type of spectrum is coniynon
multiplied by a theoreticadarthquake sourcespectrum to obtain
predicted ground-motion spectra for hypotheticalrepiakes.

The science of determining the size hagesof the Earth and
the precise location of points on its surface.

Referring to the determination of thee sind shape of the Earth
and the precise location of points on its surface.

The study of the planet Earth - the niateit is made of, the
processes that act on those materials, the profueied, and
the history of the planet and its life forms siftseorigin.

The component of reductiomave amplitude due to the radial
spreading of seismic energy with distance fromvamisource.

The study of the character andirorgj landforms, such as
mountains, valleys, etc.

A simpleseismometer, usually a mass-spring system with
electrodynamictransducer, which has a relative high natural
frequency (typically between about 5 and 25 Hz) and which is
small in size and weight;, commonly used in explorat
geophysics.

The study of the Earth and its subesys by physical methods.

Referring to the use of scientifietimods and engineering
principles to acquire, interpret, and apply knowledf Earth
materials for solving engineering problems.

A down-dropped block of the Earth’s crussulting from
extension, or pulling, of therust. See alstorst.

The rate of change, e.g., of the seiseimcity with depth in the
Earth.

10
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gravity

Green’s function

ground failure

ground motion /shaking

Gutenberg discontinuity

halfspace

harmonic tremor

hazard
Hertz (Hz)
Holocene

The attraction between two masses, sucltha Earth and an
object on its surface. Commonly referred to asabeeleration
of gravity g. Changes in the gravity field can sed to infer
information about the structure of the Earth’sdgphere and
upper mantle. Interpretations of changes in theityrdield are
generally applied to gravity values corrected fotraneous
effects. The corrected values are referred to bjowa terms,
such as free-air gravity, Bouguer gravity, and tas gravity,
depending on the number and kind of correctionsenad

A mathematical representaticat,tim reference to earthquake
shaking, is used to represent tgeound motion caused by
instantaneous slip on a small part of a fault. @sedéunction
can be summed over a large fault surface to contpetground
shaking for a large earthquake rupturing a fault of fingiee.
The fractional fault-slip events that are summexl loa records
from small earthquakes on the fault or they carhieeretically
computed small-earthquake records.

A general reference to landslidegjefaction, lateral spreads,
and any other consequence of shaking that affeetstability of
the ground.

The movement of the Eartlsurface from earthquakes,
explosions or other seismsources. Ground motion is produced
by waves that are generated by suddkp on afault, the
collapse of sub-surface cavities or sudden pressiiréhe
explosive source and travel through the Earth dodgaits
surface.

The seismic velocity drgoouity marking thecore-mantle
boundary (CMB) at which the velocity of P waves midrom
about 13.7 km/s to about 8.0 km/s and that of Sewavom
about 7.3 km/s to 0 km/s. The CMB reflects the ¢geafnom the
solid mantle material to the fluid outesore.

A mathematical model bounded by a plaswaface but
otherwise infinite. Properties within the model a@mmonly
assumed to be homogeneous and isotropic, unlikeEtréh
itself, which is heterogeneous and anisotropic.éxtieless, the
half space model is frequently used to perform stimeretical
calculations (forward modeling) in seismology.

Continuous rhythmic ground vilmas that can be detected by
seismographs. Harmonic tremors often precede aonagany
volcanic eruptions.

Seearthquake hazard.

The unit of frequency; expressed ioley per second.

Refers to a period of time between prtesed 10,000 years
before present. Applied to rocks or faults, thrsnténdicates the
period of rock formation or the time of most recémlt slip.
Faults of this age are commonly considered achased on the
observation of historical gpalaeoseismic activity on faults of
this age in other locales.

11
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homogeneous

horst

hydroacoustic

hypocenter

infrasonic

inhomogeneous

instrumental noise
intensity

Internet
interplate / intraplate

interplate coupling

isoseismal

isoseismal line

isotropric

kinematic

Being uniform, of the same nature; tpposite of
inhomogeneous. Although the real Earth as a wholargely
inhomogeneous and weaklgnisotropic; the Earth can be
considered foseismic modeling in a first approximation, at least
in parts, as being homogeneous and isotropic.

An upthrown block lying between two steeglad fault blocks.

Pertaining to compressional (soumdves in water, in
particular in the ocean. Hydroacoustic waves magdreerated
by submarine explosions, volcanic eruptions orheprakes.

The calculated location of the focuarokarthquake, i.e., of the
point within the Earth where an earthquake rupsieets. Also
commonly termed thiocus.

Pertaining to low-frequency (sub-alelib compressional
(sound) waves in the atmosphere.

The opposite of (Se@ogeneous.

Sewise.

A measure of the effects of an earthguatka particular place at
the Earth’s surface on humans and (or) structdres.intensity
at a point depends not only upon the strength @tahthquake
(magnitude) but also upon the distance from théhgaake to
the epicenter, the depth of the hypocenter andoited geology
at that point. Several scales exist, most of thewng the
intensity in 12 degrees, usually written as Romamerals.
Most frequently used are at present the Europeatrddaismic
Scale (EMS-98), and in the United States the MedifViercalli
scale and the Rossi-Forel scale. There are marferetit
intensity values for one earthquake, depending @m far you
are away from the epicenter; this is unlike the mitagle value,
which is one number for each earthquake as a meadguhe
amount of seismic wave energy released by it.

World-wide network of computers linkeg Imeans of the
Internet protocol (IP).

Intraplate pertains togasses within the Earth’s crustal plates.
Interplate pertains to processes between the plates

The qualitative ability ofsabduction thrust fault to lock and
accumulate stress. Strong interplate coupling iesplihat the
fault is locked and capable of accumulatstress whereas weak
coupling implies that théault is unlocked or only capable of
accumulating low stress. A fault with weak intetpl@oupling
could beaseismic or could slip bycreep. Sedocked fault.

Referring to a line on a map boungioigts of equal intensity
for a particular earthquake.

A line connecting points on thartk's surface at which
earthquake intensity is the same. It is usuallylased curve
around the epicenter.

In an isotropic medium the physical gedies, e.g., the
propagation velocity of seismic waves or the hasdnaf rock,
are independent on the direction considered.

Referring to the general movement pasteand directions,
usually expressed in physical units of displacemén) ,
velocity (m/s) or acceleration (n)s
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kinematic units
landslide
Late Quaternary

lateral spread and flow

least-squares fit

left-lateral movement
lifelines

liquefaction

lithology

lithosphere

locked fault

Love wave

leaking mode

low-velocity layer/zone)

Ma
major earthquake

Sekinematic.

The downslope movemensail and/or rock.

The age between the present 80¢D@ years before the
present. Faults of this age are sometimes considactive
based on the observation of historicalpalaeoseismic activity
on faults of this age in some locales.

Terms referring to lamds that commonly form on gentle
slopes and that have rapid fluid-like flow movemédike water.

An approximation of a set dadeith a curve such that the sum
of the squares of the differences between the wédepoints
and the assumed curve is a minimum.

Sdault movement.

Structures that are important or catidor a community to
function, such as roadways, pipelines, power linesyers,
communications, and port facilities.

Process by which water-saturatedinsext temporarily loses
strength and acts as a fluid. This effect can bese@ by
earthquake shaking and be associated saitl boil.

The description of rock composition (@hit is made of) and
texture.

The outer solid part of the Earthc|uding crust and uppermost
mantle. The lithosphere is about 100 km thick, aith its
thickness is age-dependent (older lithosphere ickeh). The
lithosphere below the crust is brittle enough ahedocations to
produce earthquakes by faulting, such as withiruladscted
oceanic plate.

A fault that is not slipping becausetional resistance on the
fault is greater than the shear stress acrossthie Such faults
may store strain for extended periods that is exsdlyt released
in an earthquake when frictional resistance is avee.

A major type aurface waves having a horizontal motion that is
transverse (or perpendicular) to the direction @ppgation. It
is named after A. E. H. Love, the English matheamti who
discovered it.

A surface seismic wave which is irfgmtly trapped, e.g.,
within a low-velocity layer or a sequence of layers so that its
energy leaks or escapes across a layer boundasyngasome
attenuation.

Any layer in the Earth which seismic wave velocities are
lower than in the layers above and below.

An abbreviation for one million years ago (Megum).

An earthquake having a magnibfideor greater on the Richter
scale.

13



| Glossary

magnetic reversal

magnification curve

magnitude

mainshock

mantle
microearthquake

microseism

microzonation

MM scale

A change of the Earth’s magrfegid to the opposite polarity
that has occurred at irregular intervals duringlggic time.
Polarity reversals can be preserved in sequencesaghetized
rocks and compared with standard polarity-change scales to
estimate geologic ages of the rocks. Rocks crealexg the
oceanic spreading ridges commonly preserve thitenpatof
polarity reversals as they cool, and this pattean be used to
determine the rate of ocean-ridge spreading. Theersal
patterns recorded in the rocks are termed sea-thaagnetic
lineaments.

A diagram showing the dependesfamplification, e.g. of the
seismic ground motion by a seismograph, as a function of
frequency.

A number that characterizes the redagize of arearthquake.
Magnitude is based on measurement of the maximuriomo
recorded by a seismograph (sometimes for wavespaftacular
frequency), corrected for the attenuation with atise. Several
scales have been defined, but the most commonly aise (1)
local magnitude (Ml or ML), commonly referred to ‘&ichter
magnitude”, (2) surface-wave magnitude (Ms), (3)pwave
magnitude (mb), and (4) moment magnitude (Mw). The
magnitude scales 1 — 3 have limited range and cgiplity and
do not satisfactorily measure the size of the lstrgarthquakes.
The moment magnitude (Mw) scale, based on the gbnuke
seismic moment, is uniformly applicable to all bgtiake sizes
but is more difficult to compute than the other dgp In
principal, all magnitude scales could be crossbcaied to yield
the same value for any given earthquake, but thpeaation
has proven to be only approximately true, thus tieed to
specify the magnitude type as well as its value.

The largest earthquake in a sequeonceetsnes preceded by
one or moreforeshocks, and almost always followed by many
aftershocks.

The part of the Earth’s interior betwe®sscore and thecrust.

Arearthquake that is not perceptible by man and can be
recorded by seismographs only. Typically, a micrihepake
has a magnitude of 2 or less on the Richter scale.

A more or less continuous motion in tath in a wide
frequency range that is unrelated to any earthquake and dause
by a variety of usually uncorrelated (incoherendfumal and
artificial (man-made) sources. More specificallyatthpart of
seismicnoise that is generated by wave motions on lakes and
oceans and their action on shores, typically witkriquls
between about 2 to 9 (the stronger secondary nésos), and
11 to 18 seconds (the weaker primary microseisms).

The identification and mapping @tal or site scales of areas
having different potentials for hazardous earthguafects,
such asground shaking intensity, liquefaction or landslide
potential.

Mercalli intensity scale modified for Nlor American
conditions.
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Moho The abridged name for tMohorovici¢ discontinuity.

Mohorovki¢ discont. A discontinuity in seismic velocitidsat defines the boundary
between crust and mantle of the Earth. Named #feeCroation
seismologist Andrija Mohorowi¢ (1857-1936) who discovered
it. The boundary is between 20 and 60 km deep lenba
continents and between 5 and 10 km deep beneatbcten

floor.
moment magnitude Seeagnitude
monitoring system A system for monitoring earthkgs, volcanic eruptions,

tsunami, and/or other phenomena, usually consistihga
network of seismic stations and/or arrays, sometimes
complemented by other types of sensors.

moveout The time difference between ldeivals (such as P) at different
stations, or between different arrivals at the satagons (like P
and pP), which is also known as step-out.

natural frequency The discrete frequency at wtacparticular elastic object or
system vibrates when it is set in motion by a @nglpulse and
not influenced by other external forces or dampifigne
reciprocal offundamental period.

Newmark analysis A numerical technique that m®delpotential landslide as a
rigid block resting on a frictional slope, descnidpi dynamic
forces on the block from assumegdound shaking records in
order to calculate the expected displacement obliek.

noise Incoherent natural or artificial perturbas caused by a
diversity of agents and distributed sources. Onealiys
differentiates between ambient background noise and
instrumental noise. The former is due to naturaeém waves,
wind, rushing waters, animal migration, ice movemesic)
and/or man-made sources (traffic, machinery, etwhereas
instrumental (internal) noise may be due to theKkér” noise of
electronic components and/or even Brownian moleculaions
in mechanical components. Digital data acquisifgstems may
add digitization noise due to their finite discretsolution (least
significant digit). Very sensitive seismic recorgiinmay contain
all these different noise components, however, liysubeir
resolution is chosen so that orsgrsmic signals and to a certain
degree also the ambiembise are resolved. Disturbing noise can
be reduced by selecting recording sites remote froise
sources, installation of seismic sensors undergrque.g., in
boreholes, tunnels or abandoned mines) or by deithlber
procedures (improvement of thignal-to-noise ratio).

normal stress That stress component that aghepeéicular to a given plane.

Nyquist frequency Half of the digital samplingealt is the minimum number of
counts per second needed to define unambiguoughyrtacular
frequency. If theseismic signal contains energy in a frequency
range above the Nyquist frequency the signal distts are
called aliasing.

oceanic spreading ridge A fracture zone along dbean bottom that accommodates
upwelling of mantle material to the surface, thusating new
crust. A line of ridges, formed as molten rock rezthe ocean
bottom and solidifies, topographically mark thiadture.
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oceanic trench

octave (filtering)

oscillator

onset

origin time
outer arc ridge

palaeoseismic

parameter (data)

Peak ground acceleration

pedogenic
period

phase

Pleistocene

Poisson distribution

polarity

A linear depression of the seaorfleaused by and
approximately coincident with a subduction thrastlf.

In music, the eighth full toradove (or below) a given tone
having twice (or half) as many vibrations per setoag., the
“concert pitch” & has afrequency of 440 Hz, while the tone’a
which is one octave higher, has a frequency of &80
Seismographs typically record (filter) ground motion
oscillations within a range of one (narrow-band)1® octaves
(very broadband).

A mass that moves with oscillating mantunder the influence
of external forces and one or more forces thabregshe mass to
its stable at-rest position. In earthquake enginger an
oscillator is an idealized damped mass-spring sysised as a
model of the response of a structure to earthquzend
motion. A seismograph is also an oscillator of this type.

The first appearance of an acoustic srsmic signal on a
record.

Time of a seismic, hydroacoustic, mrasonicevent.

A zone landward from the tracéhefsubduction thrust fault of
elevated sea floor probably related to the compoassf the
rocks in theaccretionary wedge. Also referred to as the outer
arc high.

Referring to the prehistoric saismeicord as inferred from
ruptural displacements in young geologic sedimeims
combination with4C age dating.

A quantitative attribute of asrét arrival, such asonset or
arrival time, azimuth, slowness, period, andamplitude.

The PGA relates to the&irmen acceleration amplitude
measured (or expected) in a strong-mo#aocelerometer record
of anearthquake.

Pertaining to processes that add, ggrishnsform, or remove
soil.

The average duration of one cycle of aoder motion, in
seconds per cycle.

(1) A stage in periodic motion, such asewaotion or the
motion of an oscillator, measured with respect gvan initial
point and expressed in angular measure. (2) A mflseismic
energy arriving at a definite time, which passeel Harth on a
specific path. (3) Stages in the physical propgsroé rocks or
minerals under differing conditions of pressuranperature,
and water content.

The time period between about 10y@@@s before present and
about 1,650,000 years before present. As a deseriperm
applied to rocks ofaults, it marks the period of rock formation
or the time of most recent fault slip, respectiveiaults of
Pleistocene age may be considered active though abivity
rates are commonly lower than for younger faults.

A probability distributiorhat characterizes discrete events
occurring independently of one another in time.

In seismology the direction offirst motion on a seismogram,
either up (compression) or down (dilatation or xat&on).
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polarity reversal

polarization

primary seismic station

P wave

Quaternary

radiation pattern

radiometric

Rayleigh wave

ray theory

ray-tracing method

recurrence interval

reference channel

The occurrence whveforms that are mirror images of their
related initial phases, e.g., the waveforms of liggtases with
respect to their primary P- or S-type phases.

The shape and orientation in spdd¢beoground-motion particle
trajectory. It differs for different types of seisnwaves such as
P, S andsurface waves and may bet linear or elliptical,
prograde or retrograde. It is also influenced bietugeneities
and anisotropy of the medium in which the seismic waves
propagate and depends on thé&iequency or wavelength,
respectively. The polarization ofround motion may be
reconstructed by analyzing three-component seisasiardings.

IMS seismic station aagrthat is part of the detection network
to monitor the CTBT.

A seismic body wave that involves partroletion (alternating
compression and extension) in the direction of pgapion. P
waves travel faster tha®waves and, therefore, arrive earlier in
the record of a seismic event (P stands for “undmg =
primary wave).

The geologic time period comprisingudtihe last 1.65 million
years.

Dependence of #replitudes of seismicP and S waves on the
direction and take-off angle under which thsgismic rays have
left the seismic source. It is controlled by the type of source
mechanism, e.g. , the orientation of the earthqdaide plane
anddlip direction in space.

Pertaining to the measurement of ggoltime by the analysis
of certain radioisotopes in rocks and their knoates of decay
(see14C age date).

A seismic surface wave causingt@geade, elliptical motion
of a particle at the free surface, with no transgenotion. It is
named after Lord Rayleigh (1842-1919), who predicits
existence.

Theoretical approach, which treats wavepagation as the
propagation ogeismic rays. It is an approximation, which yields
good results for short wave length (high-frequency
approximation) and allows easy calculations ofétdwnes.

Computational method of catinfy ground-shaking estimates
that assumes that tlggound motion is composed of multiple
arrivals of seismic rays and related energy bundles (Gauss
beams) that leave the source and are reflecte@fracted at
velocity boundaries according to Snell’'s Law. Thap#tudes of
reflected and refracted waves at each boundaryeasdculated
according to the Law of Conservation of Energy.

The average time span bethwarge earthquakes at a particular
site. Also termed “return period”.

The array element to whichsthgon’s timing is referenced
with respect to its other elements, and thereblecthg the
timing of the array as a whole. It is typicallyhat the element
at the center of a circulaarray, or the element at the
intersection of a cross-shaped array.
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reflection

reflector

refraction

regression analysis

relaxation theory
return period
residual
resonance

response

response spectrum

reverse movement
rheological properties

right-lateral movement
Ring of Fire

root mean square
run-up height

The energy or wave from seismic source that has been
returned (reflected) from an interface between nedte of
different elastic properties within the Earth, ju a mirror
reflects light.

An interface between materials of diéf® elastic properties
that reflects seismic waves.

(1) The deflection, or bending, of thag path of a seismic wave
caused by its passage from one material to andiagmg
different elastic properties. (2) Bending of a o wave front
owing to variations in the water depth along a toees

A statistical technique @&gplito data to determine, for
predictive purposes, the degree of correlation afependent
variable with one or more independent variablestirer words,
to see if there is a strong or weak cause-andieféationship
between two or more parameters.

A concept in which radiatedssec energy is released from
stored strain energy during the slip along a fauitil the
adjacent fault blocks reach a new state of equulibr

Seeecurrenceinterval.

The difference between the measuredpaedicted values of
some quantity.

Strong increase in the amplitude ohtrdn in an elastic body
or system when the frequency of the shaking foscelose to
one or more times of the natural frequencies dfakinig body.

The motion in a system resulting froakisly under specified
conditions.

A curve showing the computednmuan response of a set of
simple damped harmonic oscillators of different unal
frequency to a particular record of ground accéiena
Response spectra, commonly plotted on tripartiggarithmic
graph paper, show the oscillators maximum accetara
velocity, and displacement as a function of ostidrequency
for various levels of oscillator's damping. A contgtional
approximation to the response spectrum is refetoeds the
pseudo-relative velocity response spectrum (PSRMjese
curves are used by engineers to estimate the maxirasponse
of simple structures to complgxound motions.

Sémilt movement.

The properties of roclat tthescribe their ability to deform and
flow as a function of temperature, pressure, andnutal
conditions.

Sdault movement.

The zone of volcanoes and earthgsi@kerounding the Pacific
Ocean which is called th@éircum-Pacific belt; about 90% of the
world’s earthquakes occur there. The next moshseisegion
(5 — 6 % of earthquakes) is tAgpide belt.

Square root of the mean valaesef of squared values.

The maximum height of a tsunami waween running into
shallow waters near the coast; semami.
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rupture front

rupture velocity

S wave

sand boil

sea-floor spreading
secular

segmentation

seiche

seismic belt

seismic constant

seismic event

seismic gap

seismic hazard
seismic impedance

The instantaneous boundary betwkenslipping and locked
parts of a fault during an earthquake. Rupturena direction
on the fault is referred to as unilateral. Ruptaoray radiate
outward in a circular manner or it may radiate taene two
ends of the fault from an interior point, behaueferred to as
bilateral.

The speed at which a ruptura@tfrmoves across the surface of
the fault during an earthquake.

A seismic body wave that involves a shgamotion in the
direction perpendicular to the direction of waveogagation.
When it is resolved into two orthogonal componentthe plane
perpendicular to the direction of propagation, S¢hates the
horizontal component and SV denotes the verticalpmment.

Sand and water ejected to the groumthci during strong
earthquake shaking as a resultligbiefaction at shallow depth;
the conical sediment deposit remains as evidence of
liquefaction.

Semgnetic polarity reversals.

Referring to long-term changes that tplaece slowly and
imperceptibly. Commonly used to describe changedawnation,
tilt, and stress or strain rates that are relaedohg-term
tectonic deformation. For example, a mountain ihgtowing is
getting taller so slowly that we cannot see it lapput if we
measure the elevation in one year and then aftgr, @nother
time ten years later, we could see that it has griaier.

The breaking up of a fault alondeitgth into several smaller
faults. This can happen as a result of other facitssing it,
topography changes, or bends in the strike of theltd.
Segmentation can limit the length of faulting in single
earthquake to some fraction of the total fault tanghus also
limiting the maximum possible seize of an earthguak that
fault.

Oscillation of the surface of an encldsedly of water owing to
earthquake shaking. Lakes and swimming pools oftane
seiches during strong earthquakes.

An elongate earthquake zone, for @kanthe Circum-Pacific,
Mediterranean, Rocky Mountains earthquake belt.

In building codes dealing vedihthquake hazard, an arbitrarily
set quantity of steady acceleration (in units afvgly g) that a
building must withstand.

General term for localized sourcéditferent type which
generatesei smic waves.

A section of fault that has produeadhquakes in the past but
is now quiet. For some seismic gaps, no earthquia&es been
observed historically, but it is believed (on sootber basis,
such as plate-motion information or strain measerés) that
the fault segment is capable of producing earthgsial long-
term seismic gap may give hint to the most prob&igation of
another strong earthquake in the future.

Searthquake hazard.

Seismic wave velocity multgpbg density of the medium.
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seismicity
seismic moment

seismic ray

seismic line

seismic risk

seismic recorder

seismic signal

seismic sensor

seismic source

seismic station

seismic wave

seismic zonation

seismic zone

The geographic and historical disttidiu of earthquakes.

A measure of the size of an eaatkejbased on the area of fault
rupture, the average amount of slip, and the fdha was
required to overcome the friction sticking the ret¢gether that
were offset by faulting. Seismic moment can alsacdleulated
from the amplitude spectra of seismic waves.

Vector perpendicular to the wave fragdinting into the
direction of wave propagation and marking behinthé& “ray
trace”. The propagation gkismic waves can be easily modeled
as the propagation of seismic rays following Seellaw. This
assumption is a reasonable approximation for higlquency
waves.

A set of seismographs usually linpdalong the Earth’s surface
to record seismic waves generated by an explosiorbyo
vibrators for the purpose of recording reflectioasd/or
refractions of these waves from velocity discontieg within
the Earth. The data collected can be used to thierinternal
structure of the Earth.

The probability of social or econongonsequences of an
earthquake.

Devise for recording seisgnmund motions in analog or digital
form (seeseismogram), usually as a frequency-filtered and
amplified equivalent electronic signal (seansducer anddata
logger).

A coherent transient waveform radiated from a definite,
localizedseismic source that is usually considered as an useful
signal for the location of the source, the analygishe source
process and/or of the propagation medium (in cehtcnoise)..

There are two basic types of seissgnsors: inertial
seismometers which measure ground motion relative to an
inertial reference (a suspended mass), amdinmeters or
extensometers which measure the motion of one pirthe
ground relative to another. Inertial seismometees generally
more sensitive to earthquake signals whereas stedérs may
outperform inertial seismometers when observingy Veng-
period free oscillations of the Earth, tidal mosprand quasi-
static deformations when it becomes increasingfficdit to
maintain an inertial reference.

A localized area or volume genggatoherent, usually
transient seismicwaveforms, such as amarthquake, explosion,
vibrator etc.

Sestation.

An elastic wave generated by an ligepsuch as an earthquake
or an explosion. Seismic waves may travel eithenglor near
the Earth’s surfaceRayleigh and Love waves) or through the
Earth’s interior (P and Body waves).

Geographic delineation of ateagng different potentials for
hazardous effects from future earthquakes. Seigamnation can
be done at any scale - national, regional, locaitay, the latter
two often referred to asicrozonation.

An area of seismicity probably stgaa common cause.
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seismogenic
seismogram

seismograph
seismology

seismometer

separation

shear modulus
shear stress

shear wave

signal
signal-to-noise ratio

signature

slab

slab pull

Capable of generating earthquakes.

A record written by a seismograph esponse toground
motions produced by an earthquake, explosion, or oth@&rces
that generate oscillating ground motions. Such arce may
analog or digital.

Seseismometer.

The study of earthquakes and thetaneiof the Earth, by both
naturally and artificially generated seismic waves.

A seismometer is usually a dampedlatsy mass that is
connected with a fixed base and frame via a suspens.g., a
spring. Such a damped mass-spring system is usgete¢ot and
measure seismiground motion relative to the suspended mass
which serves as an inertial reference. The motiothe base,
which is fixed to the ground, with respect to thegended mass
is commonly transformed into an electrical voltageee
transducer). The electrical voltage is recorded on paper,
magnetic tape, or another recording medium. Thisrce which
may be analog or digital, is proportional to th&atige motion,
the velocity or theacceleration of the seismometer mass with
respect to the ground on which the seismometersislied, but
it can be mathematically converted to a recordhef absolute
motion of the ground. Another type of seismometarg
strainmeters. Seismograph is a term that refers to the
seismometer as theensor of the motion together with its
recording device as a unit.

The distance between any two paris wdference plane (for
example, a sedimentary bed or a geomorphic surtdtsst by a
fault, measured in any plane. Separation is tharaomp amount
of fault displacement and is nearly always less tthee actual
slip.

The ratio of shear stress to séieain of a material during
simple shear.

The stress component parallel iwea gurface, such as a fault
plane, that results from forces applied parallelh® surface or
from remote forces transmitted through the surraumndock.

Segwave.

Seesasmic signal.

The comparison betweenrathglitude of the seismic signal and
the amplitude of thaoise; abbreviated as SNR.

The appearance of a seismic signaldhmbre or less unique to
the kind ofseismic source.

In the context of the Manual the oceanicstaluplate that
underthrusts the continental plate in a subductione and is
consumed by the Earthrsantle.

The force of gravity causing the coaed denser oceanic slab
to sink into the hotter and less dense mantle na&teFhe
downdip component of this force leads to downdieesional
stress in the slab and may produce earthquakesnwitie
subducted slab. Slab pull may also contribute tesston the
subduction thrust fault if the fault is locked.
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slickensides
slip
slip model

slip rate

slowness

soil

soil profile

source
source depth

source function

spectral acceleration

spectral amplification

spectrum

spread

standard deviation

Polished striated rock surfacesezhby one rock mass moving
across another one on a fault.

The relative displacement of formerly adjacent points on
opposite sides of a fault.

Akinematic model that describes the amount, distribution, and
timing of a slip associated with an earthquake.

How fast the two sides of a fault alippgng relative to one
another, as derived from seismic records in caseamf
earthquake or determined, as a long-term averew®, deodetic
measurements, from offset man-made structuresoor bffset
geologic features whose age can be estimated. riteiasured
parallel to the predominant slip direction or estiad from the
vertical or horizontal offset of geologic markers.

The inverse of velocity, given in thet .seconds/degree or
s/km; a large slowness corresponds to a low velocit
(1) In engineering, all unconsolidable meterabove the
bedrock. (2) In soil science, naturally occurring layer§ o
mineral and (or) organic constituents that diffeoni the
underlying parent material in their physical, cheahi
mineralogical, and morphological character becauske
pedogenic processes.

Vertical arrangement of soil horiordown to the parent
material or tobedrock. Commonly subdivided into A, B and C
horizons.

Seseismic source.

Depth of an earthqudkg@ocenter (seefocal depth) or of a
buried explosion, mining collapse, or any otheretyy source
that generates seismic waves.

Thground motion generated at thiault during rupture, usually
as predicted by a theoretical model and represeoyed time
history orspectrum. The terms Brune spectrum, Aki spectrum,
and Haskel model refer to varying representatidrnie source
function, each based on different assumptionseased by the
scientist for which the model is named.

Commonly refers to eitlerRourier amplitude spectrum of
groundacceleration or thePSRV; abbreviated as SA.

A measure of the relastaking response of different geologic
materials depending on the frequency of excitattbe;ratio of
the Fourier amplitude spectrum of a seismogram recorded on
one material to that computed from a seismogrararded on
another material for the sarearthquake or explosion.

Curves showingmplitude and phase of a time-history as a
function offrequency or period.

The layout ofeismometer/geophone groups from which data
from a single shot (the explosive charge) or vinraweep are
recorded simultaneously.

A measure of how much a sdat# is different from the curve
it should make when plotted on a graph. Or, theasgjuoot of
the average of the squares of deviations aboutten of a set
of data. Standard deviation is a statistical measd@irspread or
variability.
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station

Step-out

stick-slip

stochastic
strain

strainmeter

strain rate

stratigraphy
stress

stress drop

strike

strike-slip
strong motion

The site where geophysical instrumentg,, eeismographs,
have been installed for observations. Stations edmer be
single sites oarrays.

The time between two seismases, such as pP and P, at a
specific epicentral distance of sation. The step-out, if it
increases or decreases as the distance increamesbec a
characteristic determinant for phase identification
The rapid displacement that occursveen two sides of fault
when the sheastress on the fault exceeds the frictional stress.
Also a jerky, sliding type of motion associated hwifault
movement in laboratory experiments. It may be a mechanism i
shallowearthquakes. Stick -slip displacement on a fault radiates
energy in the form adeismic waves.

Applied to processes that have randwaracteristics.

Small changes in length, volume or shapso@ated with
deformation of the Earth by tectonic stresses othigypassage
of seismic waves.

Strainmeters or extensometers ardanbasic type ofeismic
sensors. They measure the motion of one point of the gdoun
relative to another, in contrast to inertsdsmometers which
measure thground motion relative to an inertial reference such
as a suspended mass.

Strain measurements are computed @bserved changes in
length on the Earth’s surface, commonly along mldtipaths.
Because the changes in length are observed ovgingaime
periods and path lengths, they are expressed ashtrgge in
length divided by the measurement distance divladethe time
period of measurement. This number, which is exgg@®s the
change in length per unit length per unit timetasmed the
strain rate. These measurements are used to hdeditections
of principal strain and stress rates near the Eastirface.

The study of the character, fornd sexquence of layered rocks.

Force per unit area acting on a planamtbody. Six values
are required to characterize completely the st@aesspoint in a
homogeneous, isotropic medium: three normal components and
three shear components.

The difference between the stress fanlt before and after an
earthquake. A parameter in many models of the gaatke
source that has a bearing on the level of highdeeqgy shaking
radiated by the earthquake. Commonly stated insuietmed
bars or megapascals (1 megapascal (MPa) ®=Nitv = 10
bars).

Trend or bearing, relative to north, oé ttne defined by the
intersection of a planar geologic surface (for eglna fault or
a bed) and a horizontal surface such as the ground.

Sedault movement.

Ground motion of sufficient amplitude and duration to be
potentially damaging to a building’s structural quonents or
architectural features.
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subduction

subduction thrust fault

subduction zone

surface faulting

surface wave

S wave

tectonic

tectonic plates
teleseism
teleseismic

tensional stress

theoretical onset

thrust fault
tilt
time domain

time history

timing error

A plate tectonics term for the procesggereby the oceanic
lithosphere collides with and descends beneathctminental
lithosphere.

The fault that accommeddhe differential motion between the
downgoing oceanic crustal plate and the contingpltgk. This
fault is the contact between the top of the oceanie@ad the
bottom of the newly formed continentatcretionary wedge.
Also alternately referred to as the plate-boundaryst fault,
the thrust interface fault, or the megathrust fault

An elongate region along whichlachko of crust descends
relative to another crustal block, for example, dieecend of the
Pacific plate beneath the Andean plate along th#eAn trench.

Displacement that reaches thihEasurface during slip along a
fault. Commonly accompanies moderate and largdhgaakes
having focal depths less than 20 km. Surface faglélso may
accompanyaseismic tectonic creep or natural or man-induced
subsidence.

Seismic wave that travels alongear o the Earth’s surface.
Love andRayleigh waves are the most common.

A seismidody wave that involves a shearinground motion
(without volume change) perpendicular (transverse)the
direction of wave propagation. S waves travel slotman P
waves. Accordingly, they arrive later in th&ismic record of a
seismic event (S stands for “unda secunda” = secondary wave).
Refers to rock-deforming processes asdlting structures such
as folds or faults that occur over large sectiorfs tlee
lithosphere.

Large, relatively rigid plates tbfe lithosphere that move
relative to one another on the outer surface oEdth.

Aseismic source that is distant (more than about 2000 km away)
from the recording station.

Pertaining to a seismic source danites greater than about
2000 km from the measurement site.

The stress that tends to puofledong apart. It is the stress
component perpendicular to a given surface, sucla éault
plane, that results from forces applied perpendicib the
surface or from remote forces transmitted throudie t
surrounding rock.

The point where amival is expected to appear onsasmic
record, based on the known location and depth of saamic
source.

Seéault.

An observed change in the slope of the Earthrface.

A seismic record is usually preseimetthe time domain, i.e., as
a display of varying amplitudes of (filteregjound motion as a
function of time (in contrast to the equivalent negentation in
thefrequency domain) (see alsd-ourier analysis).

The sequence of values of any tirmgAng quantity (such as a
ground motion measurement) measured at a set of fixed times.
Also termed time series.

A deviation from absolute time, asasured from a station.
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transducer

transfer function

transform fault

travel time

travel-time curve

tsunami

tsunamigenic

tsunami magnitude

turbidite

UNIX

universal time (UT)

Any of various devices that transmérgy from one system to
another, sometimes one that converts the enerdgrin. For
recording seismiground motion the motion of theseismometer
mass has to be transmitted either via a mechaoicalptical
lever system to the recorder (used in old class&amographs)
or to be converted into an equivalent electrongmai (as used
in all modern seismometers). Transducers use diffguhysical
principles and devices such as coil-magnet systedustive
bridges, capacity half-bridges, pieco-electric efe
interferometric-optical devices, etc. Accordinglihe output
signal of the transducer may be proportional tougdd
displacement, velocity or acceleration.

The transfer function of a setssensor-recorder sytem (or of
the Earth medium through which seismic waves prafgg
describes the frequency-dependent amplificatiompiag and
phase distortion of seismic signals by a spec#itssr-recorder
(or medium). The modulus (real term = absolute @plof the
transfer function is termed the frequency respdosetion or
magnification curve, e.g. of aseismograph.

A special variety of strike-shigult that accommodates relative
horizontal slip between other tectonic elementshsas oceanic
crustal plates. Often extend from oceanic ridges.

The time required for a wave travelirgn its source to a point
of observation.

A graph of arrival times, commhoof direct as well as multiply
reflected and converted P or S waves, recordedifgremt
points as a function of distance from #@esmic source. Seismic
velocities within the Earth can be computed from $topes of
the resulting curves.

An impulsively generated sea wave ofllocaistant origin that
results from large-scale seafloor displacementscésed with
large earthquakes, major submarine slides, or dxpdo
volcanic islands. When running into shallow wateesar the
coast the tsunami wave front, the “bore”, sometipitss up the
waters 30 m or higher and sweeps up to severahkonshallow
land. The run-up height strongly depends on cogstdlle and
shape. Bays and cone-shaped river mouths incraaseipr
heights.

Referring to those earthquake ssum@mmonly along major
subduction-zone plate boundaries such as thoseetogdthe
Pacific Ocean, that can generate tsunamis.

A number used to compare sietsunamis generated by
different earthquakes; calculated from the logarithm of the
maximum amplitude of the tsunami wave measured bigea
gauge distant from the tsunami source.

Sea-bottom deposit formed by massiwpesifailures of large
sedimentary deposits. These slopes fail in resptoses.g.,
earthquake shaking or excessive sedimentation load.

A widely used operating system installed orany different
workstations.

The absolute time using Greehwlean Time as reference.
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velocity

velocity structure

Wadati-Benioff zone

water table

waveform (data)

wave front

wavelength

In reference to earthquake shaking, eigjois the time rate of
change of ground displacement of a reference ghinnhg the
passage of earthquake seismic waves, commonly &squen
nanometer or micrometer per second. However, \glonay
also refer to the speed of propagation of seisnaices through
the Earth, commonly expressed in kilometers pevrsgc

A generalized local, regioonalglobal model of the Earth that
represents its structure in terms of the velocitiepropagation
of P and/orSwaves.

A dipping planar (flat) zonkearthquakes that is produced by
the interaction of a downgoing oceanic crustal eplatth a
continental plate. These earthquakes can be prddogeslip
along thesubduction thrust fault (thrust interface between the
continental and the oceanic plate) or by slip ant$awithin the
downgoing plate as a result of bending and extena® the
plate is pulled into thenantle. Slip may also initiate between
adjacent segments of downgoing plates. Wadati-Blenanes
are usually well developed along the trenches ef @ircum-
Pacific belt, dipping towards the continents.

The upper surface of a body of uripedf ground water at
which the water pressure is equal to the atmosplpeessure.

The complete analog or suffickentlense sampled digital
representation of a continuous wave group (e.q,&eismic
phase) or of a whole wave trainsg¢ismogram). Accordingly,
waveform data allow to reconstruct and analyse mle
seismic phase or earthquake record both in tihee and
frequency domain whereagarameter data describe the signal
only by a very limited number of more or less reprdative
measurements such asset time, maximum signalmplitude
and relategberiod.

The surface formed by all elementsaopropagating wave,
which swing “in phase”; the wave front is perpendde to the
seismic rays, which are oriented in direction of wave
propagation.

The distance between successive poirdgual amplitude and
phase on a wave (for example, crest to crest agtra@o trough).
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