Cascadias Fault The Coming
Earthquake And Tsunami That Could
Devastate North America Jerry
Thompson

This is likewise one of the factors by obtaining the soft
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Sasquatch Books the highest along boundaries of the

The west coast
of North America
faces the risk of
tsunamis
generated by
seismic rupture
in three regions,
namely, the
Cascadia
subduction zone
extending from
southwestern
British Columbia
to northern
California, the
southern Queen
Charlotte margin
in the Haida
Gwaii area, and
the Winona Basin
just northeast of
Vancouver Island.
In this thesis, |
construct
tsunamigenic
rupture models
with a 3-D elastic
half-space
dislocation model
for these three
regions. The
tsunami risk is
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the Cascadia
coast, and many
tsunami source
models have been
developed and
used in the past.
In efforts to
improve the
Cascadia tsunami
hazard
assessment, | use
an updated
Cascadia fault
geometry to
create 9 tsunami
source models
which include
buried, splay-
faulting, and
trench-breaching
rupture.
Incorporated in
these scenarios is
a newly-proposed
splay fault based
on minor evidence
found in seismic
reflection images
off Vancouver
Island. To better
understand
potential rupture

Cascadia
megathrust
rupture, | also
model
deformation
caused by the
1700 C.E. great
Cascadia
earthquake that fit
updated
microfossil-based
paleoseismic
coastal
subsidence
estimates. These
estimates validate
the well-accepted
along-strike
heterogenic
rupture of the
1700 earthquake
but suggest
greater variations
in subsidence
along the coast. It
is recognized that
the Winona Basin
area just north of
the Cascadia
subduction zone
may have the
potential to host a
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tsunamigenic

Haida Gwaii

ruptures. In the

thrust earthquake, earthquake and its strike direction,

but it has not
been formally
included in
tsunami hazard
assessments.
There is a high
degree of
uncertainty in the
tectonics of the
area, the
presence of a
subduction
"megathrust”,
fault geometry,
and rupture
boundaries.
Assuming worst-
case scenarios
and considering
the uncertainties,
I construct a fault
geometry using
seismic images
and generate six
tsunami sources
with buried and
trench-breaching
rupture in which
downdip rupture
extent is varied.
The Mw 7.8 2012
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large tsunami
demonstrated the
presence of a
subduction
megathrust and
its capacity of
hosting
tsunamigenic
rupture, but little
has been done to
include future
potential thrust

the scenarios
include long
ruptures from mid-
way between
Haida Gwaii and
Vancouver Island
to mid-way
between Haida
Gwaii and the
southern tip of
Alaskan
Panhandle, and

earthquakes in the shorter rupture

Haida Gwalii
region in tsunami
hazard
assessment. To
fill this knowledge
gap, | construct a
new megathrust
geometry using
seismic reflection
images and
receiver-function
results and
produce nine
tsunami sources
for Haida Gwaii,
which include

buried and trench-

breaching

scenarios north
and south of the
main rupture of
the 2012
earthquake. For
all the tsunami
source and
paleoseismic
scenarios, | also
calculate stress
drop along the
fault. Comparison
of the stress drop
results with those
of real megathrust
earthquakes
worldwide
indicates that

April, 26 2025

Cascadias Fault The Coming Earthquake And Tsunami That Could Devastate North America Jerry Thompson



these models are over and over again

mechanically
realistic.
Cascadia's Fault
Crown Publishing
Group (NY)
Aninvestigation
of the earthquake
potential in the
Pacific Northwest
and examination
of the measures
neces%ryto
reduce seismic
hazards.

The Best American
Magazine Writing
2016 VVoyageur Press
There is a crack in
the earth’s crust that
runs roughly 31 miles
offshore,
approximately 683
miles from Northern
California up through
Vancouver Island off
the coast of British
Columbia. The
Cascadia Subduction
Zone has generated
massive earthquakes
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throughout geologic
time—at least

thirty— six major
events in the last
10,000 years. This
fault generates a
monster earthquake
about every 500 years.
And the monster is
due to return at any
time. It could happen
200 years from now,
or it could be tonight.
The Cascadia
Subduction Zone is
virtually identical to
the offshore fault that
wrecked Sumatra in
2004. It will generate
the same earthquake
we saw in Sumatra, at
magnitude nine or
higher, sending
crippling shockwaves
across a far wider area
than any California
quake. Slamming into
Sacramento,
Portland, Seattle,
Victoria, and
Vancouver, it will
send tidal waves to the

shores of Australia,
New Zealand, and
Japan, damaging the
economies of the
Pacific Rim countries
and their trading
partners for years to
come. In light of
recent massive quakes
in Haiti, Chile, and
Mexico, Cascadia's
Fault not only tells the
story of this
potentially devastating
earthquake and the
tsunamis it will spawn,
it also warns us about
an impending crisis
almost unprecedented
in modern history.
Penrose

Conference, Great
Cascadia
Earthquake
Tricentennial
Sasquatch Books
By the world-
renowned
seismologist, a
riveting history of
natural disasters,
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their impact on our unite, and pray. The tsunami of 2004 and
culture,and new history of natural  the American

ways of thinking  disasters is a history hurricanes of
aboutthe onesto  of ourselves. In The 2017--to illustrate
come Earthquakes, Big Ones, leading the potential for
floods, tsunamis,  seismologist Dr.  globalization to
hurricanes, Lucy Jones offersa humanize and heal.
volcanoes--they  bracing look at With population in
stem from the same some of the world's hazardous regions

forces that give our greatest natural growing and
planet life. disasters, whose temperatures
Earthquakes give us reverberations we around the world
natural springs; continue to feel rising, the impacts

volcanoes produce today. At Pompeii, of natural disasters
fertile soil. It is only Jones explores how are greater than
when these forces  a volcanic eruption ever before. The Big
exceed our ability inthe first century  Ones is more than
to withstand them  AD challenged just a work of

that they become  prevailing views of history or science; it

disasters. Together religion. She is a call to action.
they have shaped  examines the Natural hazards are
our cities and their California floods of inevitable; human
architecture; 1862 and the limits catastrophes are
elevated leaders and of human memory. not. With this
toppled And she probes energizing and
governments; more recent exhaustively
influenced the way events--such as the researched book,
we think, feel, fight, Indian Ocean Dr. Jones offers a
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look at our past,

| sl and di dn't Zone.

readying usto face even exi st.
down the Big Ones Li ke t he

in our future.
Savi ng
Cascadi a

Cr eat espace

| ndependent
Publ i shi ng

Pl at f orm
Revi sed
edition of:
Nat ur al

hazar ds:

expl anati on
and

i ntegration /
G aham A.
Tobi n and
Burrell E.
Mont z. c1997.
Full-Rip 9.0
Canbri dge
Uni versity
Press

A few

hundr ed
years ago,
Cascadi a

Page 6/35

Washi ngt on
seacoast,
was rock
subner ged
beneat h t he
Pacific. A
nmassi ve

eart hquake
changed

t hat,

expl odi ng

t he rock
upwar d,

maki ng it

| and - -

unst abl e

| and,
according to
sei snol ogi st
Dr. Doug
Lam Lam has
spent years
resear chi ng
t he Cascadi a
Subducti on

It

He
publ i shed a
t heory t hat
t he
unrelieved
tectonic
strain
beneat h t he
idyllic

| andscape of
Cascadi a

I sland coul d
be triggered
W th nodern
construction
processes --
W th
catastrophic
results. The
paper was

di sregar ded,
even
ridicul ed,
by his peers
and by
megaweal t hy
devel oper

M ck \Wal ker,
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who stands tofears are

earn
millions
fromthe
construction
of a luxury
resort on
Cascadi a.
The el egant
casi no,
hotel, and
conventi on
center wll
reap
mllions for
hi m even if
the tiny

i sl and only
| asts for a
short

tine... Wen
a series of
ear t hquakes
begins to
shake t he
Nor t hwest
Corri dor,
Doug' s wor st
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confi rnmed.

I n an
attenpt to
convi nce

Wl ker to
evacuat e
Cascadi a

I medi at el vy,
Doug hurries
to join
guest s
arriving for
the resort's
gr and

openi ng. As
the trenors
wr eak havoc
across the
Nor t hwest
coast al

area, the
mlitary is
left wth
too few
resources to
assi st the
peopl e on

Cascadi a.
Convi nced
that the

I sland will
be in ruins
wi t hin
hours, Doug
reluctantly
cal Il s upon
hi s
girlfriend,
Jenni fer

Li ndstrom
presi dent of
Ni ghti ngal e
Avi ation --
a mj or

medi cal
transport
hel i copter
conmpany - -
for help.
Wth snow
falling,
visibility
dr oppi ng,
and w nds

I ncr easi ng,
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Doug enbar ks
on an

| npossi bl e
m ssion with
Jenni fer and
Ni ghti ngal e'
S

hel i copters
to evacuate
over three
hundr ed
peopl e,
whi | e
smal | er

eart hquakes
continue to
heral d t he
approach of
a

cat astrophic
t sunam .
John J.
Nance

hurtl es
readers
along a nail -
biting quest
to rescue
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hundr eds of
st randed
vacat i oners
and resort
staff.
Meti cul ously
resear ched,
and with the
si gnature
authenticity
only a
vet er an
pil ot could
provi de,

Savi ng
Cascadia is
a hair-
rai sing
thriller
awesone
magni t ude.

On Borr owed
Ti re Rowman &
Littlefield
An essenti al
gui de for
anyone
interested in

of

under st andi ng
eart hquake
science or in
preparing for
t he next
maj or trenor.
Model s of
Tsunam geni c
Ear t hquake
Rupt ure Al ong
t he West

Coast of
North Anerica
Anchor

The Cascadi a
Subducti on
Zone is a
crack in the
earth’s
crust,
roughly fifty
kil ometres

of f shore,
runni ng 1, 100
Kil ometres
from northern
Vancouver
Island to
nort hern

Cal i forni a.
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About every
500 years
this fault
generates a
nonst er

eart hquake.
There is
roughly a
thirty

per cent
chance t hat
It could
happen agai n
within the
next fifty
years. O it
coul d happen
t oni ght .

Wt hout a
doubt, the
com ng quake
I S one day
cl oser today
than it was
yest er day.
The Cascadi a
Subduct i on
Zone is
virtually

identical to
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t he of fshore
fault that

wr ecked
Sunmatra in
2004, and it
will generate
the sanme type
of

eart hquake, a
magni t ude

ni ne or

hi gher. It
wll send
crippling
shockwaves
across a far
w der area

t han any of

t he
California
quakes you’ ve
ever heard
about ,
slamm ng five
cities at the
sane tinme:
Vancouver,
Victori a,
Seattl e,

Portl and and

Sacr anent o.
Cascadi a’s
fault wll

wr eck dozens
of smaller

t owns and
coast al

vill ages --
and no one in
t hese pl aces
w il be able
to call their
nei ghbour s
for help.
Witten by a
journali st
who has been
fol |l ow ng
this story
for twenty-
five years,
Cascadi a’ s
Fault tells
the tale of
this
devast ati ng
future

eart hquake
and t he
tsunam s it
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wll spawn.
Cur bi ng

Cat ast rophe
Pri ncet on

Uni versity
Press

Many regi ons
that are
prone to
experience

st rong

eart hquakes
and tsunani s
are densely
popul at ed,
such as the
coast!ines of
the Pacific
Ccean and
sonme of the

| ndi an Ccean.
These regions
are
subducti on
zone
settings,
wher e one
tectonic

pl ate
subduct s
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beneat h

anot her,

whi ch
produces a

gi gantic
fault - a
megat hr ust
fault.
Subducti on
zone

eart hquakes

| argely occur
on such
megat hr ust
faults. They
have cost an
i ncredi bl e
nunber of
|ives, and
future events
pose a

const ant
threat to
many nore.
Especial ly

t hose
nmegat hr ust
eart hquakes

t hat nucl eate
in or

propagate to
very shal | ow
dept hs can
cause | arge
damage and
tsunams. In
general, the
seismcity in
t he shal | ow
portion of
subducti on
zone

nmegat hrust s
Is | ow, but
recent events
such as the
2004 Aceh-
Andaman

eart hquake
and tsunam

of f shore
North Sumatra
have
tragically
shown t he
potenti al
shal | ow
seismcity.
Despite
ext ensi ve

of

April, 26 2025

Cascadias Fault The Coming Earthquake And Tsunami That Could Devastate North America Jerry Thompson



I nvestigationsocean floor.

of multiple
geoscientific
di sci pli nes,
t he shal | ow
ext ent of
eart hquake
rupture and
slip of
subducti on
zones around
the world is
still poorly
const r ai ned.
Reasons for
this lie in
t he
chal | engi ng
nat ur e of
such investig
ati ons,
because t he
shal | ow

ext ent of
subducti on
zone

eart hquakes
lies at sea
and wel |
bel ow t he

Page 11/35

Limted

know edge of
this shall ow
eart hquake
ext ent
reduces the
chance of
nmeani ngf ul
eart hquake
and t sunam
hazar d
assessnent
and t hus
damage
mtigation.
Because

eart hquakes
are friction
phenonena, a

| ar ge body of

work in
ear t hquake
research is
based on

| abor at ory
friction
experi nments.
Early
friction

experiments

have shown

t hat
repetitive
frictionally
unst abl e
stick-slip
sliding on
artificial
faults in the
| abor at ory
represents
the snall -
scal e

equi val ent of
eart hquakes
on faults in
nat ur e.
Friction on a
fault evol ves
with

vel ocity,
slip, and
time (rate-
and st ate-
dependent
friction) and
t hus can | ead
to unstable
sl idi ng.
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Unst abl e sei snogeni ¢ and

sliding zone. Crucial application

i ncl udes to estimating of so-called
peri ods of the extent of rate- and
fault [ ocking the st at e-

and sei snogeni ¢ friction
accunul ation zone is | aws.

of elastic know edge of Ideally, such

energy, with the variation experinments
intermttent of the veloci should be

peri ods of ty-dependent conducted on
fault rupture frictional faul t-zone
and slip, behavior with materi al

whi ch dept h. However, such
rel eases the Especially material is
stored the velocity- difficult to
energy. The dependent obtai n and
depth frictional Its

I nterval on behavi or at availability
t he pl at e IS very

megat hr ust tectonic rate limted.

fault that is has shown to Subduction
capabl e of be crucial. zone i nput
unst abl e Thi s mat eri al s,
frictional i nformation whi ch are the
sliding and can be mar i ne

t hus derived from sedinentary
eart hquake | aboratory colum on the
nucl eation is friction subducti ng
call ed the experinents plate, are
Page 12/35 April, 26 2025
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|l ess difficulttenperature, first is the

to recover under northern

and hol d relatively Cascadi a

| mpor t ant | ow pressure, subduction

I nformation and driven at zone, |ocated
on where a vel ocities al ong the
megat hr ust starting from West coast of
forms or what plate rate. Nor t h
intrinsic These Aneri ca,
frictional experinents where a maj or
behavior the were designed earthquake is
fault-formng to about to be
mat erial has. investigate due. The
Measurenents the second is the
on i nput frictional North Sumatra
material are behavior of subducti on
therefore a subducti on zone, a

val uabl e zone i nput regi on of the
alternative sedi nents and Sunda

to its subducti on
measurenments inplications zone and the
on fault zone on the fault |ocation of
mat eri al . slip behavior recent

This thesis and seisnic destructive
presents the potential of earthquakes

results of t he shal | ow and tsunam s

| abor atory portions of At northern
friction t wo Cascadi a, the
experiments subducti on megat hr ust

at room zones. The has so far

Page 13/35 April, 26 2025

Cascadias Fault The Coming Earthquake And Tsunami That Could Devastate North America Jerry Thompson



not been focused on thepart of the
sanpl ed. frictional megat hrust is
Based on behavi or of not capabl e
measurenents this specific of producing
of frictional material. The slow slip

strength absence of events nor
contrasts in shallow non- capabl e of

t he i nput destructive | ocki ng and
sedi nenatry slow slip thus likely
col um, we events at not

propose that northern sei snogeni c.

t he Cascadi a has However, our
nmegat hr ust recently been friction data
fault w | interpreted al so indicate
likely form to result | ow

in a weak froma resi stance to
illite-rich nmegat hr ust a propagating
hem pel agi c that is eart hquake
clay near the |ocked and nucl eati ng at
top of the potentially greater

oceani c sei snogeni ¢ depth. This
basenent . all the way | ow

Because this to the resi stance is
inference is trench. In evident from
I n good contrast, the substantially
agr eenent results el evat ed pore
wWth interpre presented in pressure, |ow
tations of this work frictional
seismc i ndi cate that strength, and
I magi ng, we t he shal | ow | ow cohesi on
Page 14/35 April, 26 2025
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Ther ef or e,
nort hern
Cascadi a
subducti on
zone hol ds
t he potenti al
of shal | ow
eart hquake
slip and tsun
am genesi s.

At North
Sumatr a,
seismc slip
during the
2004 Aceh-
Andanman
subducti on
zone

eart hquake
was
unexpect edl y
shal | ow and
resulted in a
devast ati ng

t sunam .
Recent work
suggest ed

t hat the
cause is a
very shal | ow

Page 15/35

t he sei snogeni c

zone that may
be created by
di agenetic

st rengt heni ng
of fault-
form ng input
sedi nents
prior to
subducti on.
This thesis
presents the
results of

| aboratory
friction
experinents
designed to
test this
hypot hesi s.
W showed

t hat input
sedinents to
the North
Sumat r a
subducti on
zone exhibit
pr onounced
frictional
instability,
of fering

evi dence for a
frictionally
unst abl e and
t hus

sei snogeni ¢
shal | ow
megat hr ust
and thus an
expl anati on
for shall ow
eart hquake
slipin the
2004 event.
However, our
neasur enent s
i ndi cat e that
t he shal | ow
megat hrust is
not seated in
frictionally
strong, but
In very weak
sedi nent s.
The

conbi nati on
of weak and

unst abl e
sedi ments iIs
striking
because a
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| ar ge nunber
of previous
friction

st udi es have
est abl i shed

t hat weak
material s
under | ow
tenperature
and pressure
condi tions
are generally
associ at ed
with stable
frictional
sliding. This
rel ati onship
of fers an
expl anati on
for the
observed
general | ack
of seismcity
in the
shal | ow
portion of
subducti on
zone
megat hr ust s,
wher e unconso

Page 16/35

| i dat ed,
rich, weak
materials are
typically
encount er ed.
W proposed

t hat

t hreshol d
amount s of

di spersed
hydr ous

anor phous
silicain

ot herw se

weak and cl ay-

rich

sedi nents are
responsi bl e
for an

unst abl e
sliding
character,
whi ch can
expl ain the
shal | ow
seismcity at
Nort h
Sumatra. To
test the
hypot hesi s

cl ay- that small

anmount s of
hydr ous

anor phous
silica induce
unst abl e
sliding
behavi or,
desi gned
friction
experi nments
on artificial
m xt ures of
weak shal e
and bi ogeni c
opal, a type
of hydrous
anor phous
silica. These
experi nents
reveal ed
pronounced
potentially
unst abl e
behavi or in

m xtures with
? 30 % opal
that had | ow
frictional
strengt h.

we
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Based on our
results, we
proposed t hat
pot enti al

unst abl e
sliding at

| ow
frictional
strength can
be expl ai ned
by the

Vi scous
behavi or of
frictional
contacts of
hydr ous

anor phous
silica. This
hi ghl i ght s

t he necessity
to reeval uate
t he strength-
stability

rel ati onshi p.
Qur findings
support the
hypot hesi s on
the rol e of
hydr ous

anor phous

Page 17/35

silica in
unst abl e
sliding
behavi or,

whi ch has

I mport ant

I npl i cations
for the
pot enti al
shal | ow
sei snobgenesi s
at ot her
subducti on
zones where

I nput

sedi nent s
contain
critical
amount s of
hydr ous

anor phous
silica. This
t hesi s
denonstrat es
t hat the

nort hern
Cascadi a and
t he North
Sumatr a
subducti on

of

zone have very
di fferent
intrinsic
frictional
fault slip
behavi or
despite very
simlar
extrinsic
properties
and

attri butes,
such as
tenperature
or pressure.
Thus,
intrinsic
factors are
found to be
crucial to

t he
estimation of
the slip
behavi or of
shal | ow
megat hr ust
faults, such
as a mneral
conposi tion
of fault
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material wth for instance
t hreshol d be the case
anounts of in the

hydr ous northern
anor phous Bar bados
silica. subducti on
Hydr ous zone, a

anor phous setting that
silica- simlar to
beari ng the North
sedi nent s Sumatr a
could form subducti on
nmegat hr ust zone has been

faults due to
intrinsically
| ow strength
and potenti al
of

over pressure.
The shal | ow
portion of
megat hr ust
faults forned
I n such

sedi nrents may
t hus be able
to host |arge
and sl ow

eart hquakes.
This could

Page 18/35

shown to have
a porous,

over pressured
décol | enent
and
predécol | enen
t consisting
of materi al

t hat contains
el evat ed
anmount s of
hydr ous

anor phous
silica. Thus,
this thesis
rai ses the
possibility

t hat
subducti on
zones with a
shal | ow

sei snogeni ¢
zone may be
nore connon
t han

predi cted by
t he

sei snogeni ¢
zone nodel .
Thi s

I nf erence

I npl i es that
eart hquake
and t sunam
hazards coul d
be highly
underesti nate
d at sone
subducti on
zone
settings.
Cur bi ng

Cat astrophe
Spri nger

Sci ence &
Busi ness Medi a
Ti de gauges
show t hat
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gl obal
| evel
about 7 inches

sea

has ri sen O egon,

of California,
and

Washi ngton. As

during the 20ththose states

century, and
recent
satellite data
show t hat the
rate of sea-
level rise is
accel erati ng.
As Earth warns,
sea levels are
rising mainly
because ocean
wat er expands
as it warms;
and water from
mel ting

gl aci ers and
ice sheets is
flowing into

t he ocean. Sea-
| evel rise
poses enor nous
risks to the
val uabl e
infrastructure,
devel opnent,
and wet | ands
that |ine nuch
of the 1,600
mle shoreline
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seek to

I ncor porate
proj ections of
sea-l evel rise
into coasta

pl anni ng, they
asked the
Nat i onal
Resear ch
Council to make
i ndependent
proj ections of
sea-|l evel rise
along their
coasts for the
years 2030,
2050, and 2100,
taking into
account

r egi onal
factors that
af fect sea

| evel . Sea-
Level Rise for
t he Coasts of
Cal i forni a,

O egon, and
Washi ngt on:
Past, Present,

and Future
expl ai ns that
sea | evel along
the U S. west
coast is
affected by a

nunber of
factors. These
i ncl ude:
climate
patterns such
as the El N fo,

effects from
the nelting of
nodern and
ancient ice
sheets, and
geol ogi c
processes,
as plate
tect oni cs.
Regi onal
proj ections for
California,
Oregon, and
Washi ngt on show
a sharp

di stinction at
Cape Mendoci no
in northern

Cali fornia.

Sout h of that
poi nt, sea-

such
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| evel rise is
expected to be
very close to
gl obal

proj ections.
However,
projections are
| ower north of
Cape Mendoci no
because the
 and i s being
pushed upward
as the ocean
pl at e noves
under the
conti nent al

pl ate al ong the
Cascadi a
Subducti on
Zone. However,
an eart hquake
magni tude 8 or
| arger, which
occurs in the
regi on every
few hundred to
1, 000 years,
woul d cause the
land to drop
and sea | evel
to suddenly
rise.

Page 20/35

Quakel and
Nat i onal

Acadeni es

Pr ess

Reprint from
Pure and
Appl i ed
CGeophysi cs

( PAGECPH)

Vol une 154
(1999), No.
3/ 4
Stick-slip
Frontiers
Medi a SA
There is a
crack in the
earth's
crust that
runs roughly
31 mles

of fshore, ap
proxi mat el y
683 ml es
from

Nort hern
California
up through
Vancouver

| sl and of f

t he coast of
British

Col unbi a.
The Cascadi a
Subducti on
Zone has
gener at ed
nmassi ve

eart hquakes
over and
over again

t hr oughout
geol ogi ¢

ti me—at

| east
thirty-six
maj or events
In the | ast
10, 000
years.
faul t
generates a
nonst er

eart hquake
about every
500 years.
And t he

Thi s
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nonster is sendi ng and their
due to crippling t radi ng
return at shockwaves partners for
any tinme. It across a far years to
coul d happen w der area cone. In

200 years t han any | i ght of
fromnow, or California recent

It could be quake. nmassi ve
toni ght. The Sl anm ng quakes in
Cascadi a into Hai ti,
Subduct i on Sacranmento, Chile, and
Zone is Port | and, Mexi co,
virtually Seattl e, Cascadi a's
i dentical to Victoria, Faul t not

t he of fshore and only tells
fault that Vancouver, the story of
wr ecked it wll send this
Sumatra in tidal waves potentially
2004. It to the devast ati ng
wi shores of eart hquake
generate the Australi a, and t he
sane New Zeal and, tsunam s it
eart hquake and Japan, w1l spawn,
we saw in damaging the it also
Sumatra, at econom es of warns us
magni t ude the Pacific about an

ni ne or Ri m I mpendi ng
hi gher , countries crisis
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al nost

unpr ecedent e
d in nodern
hi st ory.
Cascadi a Bel |
Bri dge Books
A | our ney
around the
United States
I n search of
the truth
about the

t hreat of
eart hquakes

| eads to spin
e-tingling

di scoveri es,
unner vi ng
experts, and
ultimately

t he ki nd of
preparations
that will
actually help
gui de us

t hr ough

di sasters.
It’s a road
trip full of
surprises.

Page 22/35

Ear t hquakes.
You need to
wor ry about
themonly if
you' re in San
Franci sco,
ri ght? Wong.
We have been
maki ng
enor nous
changes to
subt erranean
America, and
Mot her Eart h,
as al ways,
has been
maki ng sone
of her own.
The
conseguences
for our real
estate, our
civil
engi neeri ng,
and our
communities
wi |l be huge
because t hey
wi Il include
eart hquakes

nost of us do
not expect
and cannot

| magi ne—at

| east not

w t hout
readi ng
Quakel and.

Kat hryn M| es
descends into
mnes in the
Nor t hwest ,

di ssects

M ssi ssi ppi

| evee

engi neeri ng
st udi es,
uncovers the
horrific

ri sks of an
eart hquake in
t he

Nor t heast,
and

I ntervi ews

t he

sei snol ogi st s
, Structual
engi neers,
and energency
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manager s
around the
country who
are

addr essi ng
this ground

shaki ng
threat. As
M1 es

rel ates, the

era of human-
I nduced

eart hquakes
began in 1962
I n Col orado
after
mllions of
gal l ons of ch
em cal - weapon
wast e was
punped
under gr ound
in the

Rocki es. More
than 1,500
quakes over
the foll ow ng
seven years
resul ted. The
Depart nent of

Page 23/35

Ener gy pl ans
to dunp spent
nucl ear rods
in the sane
way. Evi dence
of fracking's
sei snol ogi cal
I npact
continues to
nount .

Humans as
well as fault
lines built
our

“quakel and”.
What will
happen when
Menphi s, hone
of FedEx's 1.
5-m | lion-pac
kages- a- day
hub, goes
offline as a
result of an
eart hquake

al ong the
unst abl e
Reel f oot
Faul t ? FEMA
has esti nat ed

t hat a nodest

7.0 magni tude
guake (twenty
of these
happen per
year around

t he worl d)

al ong the
Wasat ch Faul t
under Salt
Lake City
woul d put a
$33 billion
dent in our
econony. Wen
t he Fukushi ma
react or
nmelted down,

t ens of

t housands
wer e

di spl aced. If
New York's

I ndi an Poi nt
nucl ear power
pl ant bl ows,
ten mllion
people w ||
be di spl aced.
How woul d
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t hat uncover ed and

evacuatipn t hem -t hat Sei snol ogy
even begin?  sjgnal the  (2ECEES),
Kat hryn i mmi nence of held in

M1l es' tour

a | st anbul ,
of our | and

catastrophic Turkey, from

;Zsifnating tsunam on August 24 to
and t he 29, 2014.
frightening Nor t hwest The

as it is Coast . conference

irresistibly Living wth was
compel | i ng. Eart hquakes organi zed by

Ear t hquake in the t he Turki sh
and Vol cano Pacific Ear t hquake
Def ormati on Northwest Ha Foundation -
Cat apul t rperCol lins Earthquake
The Next Thi s book Engi neeri ng
Tsunam : collects 4 Conmittee
Living on a keynote and and Prine
Rest | ess 15 t hene Mnistry,
Coast is the lectures D saster and
gri pping presented at Energency
story of the the 2nd Managenent
geol ogi cal d European Presi dency

i scoveri es-- Conference under the
and the on auspi ces of
scientists Ear t hquake t he Eur opean
who Engi neering Association
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for
Ear t hquake
Engi neeri ng
(EAEE) and
Eur opean

Sei snol ogi ca
| Comm ssi on
(ESC). The
book’ s

ni neteen sta
te-of -t he-
art chapters
were witten
by the nost
prom nent
researchers
i n Europe
and address
a

conpr ehensi v
e col l ection
of topics on
ear t hquake
engi neeri ng,
as well as i
nt er di sci pl i
nary

subj ects

Page 25/35

such as

engi neeri ng
sei snol ogy
and seismc
risk
assessnent
and
managemnent .
Furt her

t opi cs

I ncl ude

engi neeri ng
sei snol ogy,
geot echni cal
eart hquake
engi neeri ng,
seismc

per f or mance
of

bui | di ngs,
art hquake-
resi st ant
engi neeri ng
structures,
new

t echni ques
and

t echnol ogi es

e

and
managi ng
risk in
sei sni ¢
regi ons.
book al so
presents the
First
Pr of essor
I nge Lehmann
Di sti ngui she
d Award
Lecture
gi ven by
Pr of .
Sham ta Das
I n honor of
Prof. Dr.
I nge
Lehmann. The
aimof this
work is to
present the
state-of-the
art and
| at est
practices in
the fields

The
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of earthquakereference and students,

engi neering quide for but al so
and researchers those

sei snol ogy, in these I nterested
W th fields. I n

Eur ope’ s Audi ence: eart hquake
nost Thi s book is hazard

r espect ed of interest assessnent
researchers to civil and

addr essi ng engineers in mtigation
recent and the fields will find in

ongoi ng of t hi s book
devel opnents geotechni cal the nost
whil e al so and recent

pr oposi ng structural advances.

i nnovative eart hquake Cascadi a' s
avenues for engineering; Fault
future scientists  Jeatespace

research and and :chblependent
devel opment. researchers gpjc award
Gven its in the W nner |f you
cutting-edge fields of live in the
conten t and seisnology, Pacific

br oad geol ogy and Northwest, get

ready to run

spef:t rum of  geophysics. . your life
topics, the Not only . In the
book offers scientists, face of a

a uni que engi neers massi ve
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eart hquake and too rea

tsunam in the
Pacific

Nort hwest, a
respect ed

geol ogi st nust
make two gut -
wr enchi ng

deci sions. One
could cost him
his reputation,

the other, his
life. Is the
Nor t hwest

overdue for a
huge quake and
tsunam , or

wll the region
remai n safe for
hundr eds of
years yet to
conme? No one
knows. .. or
does soneone?
Dr. Rob El wood,
a geol ogi st
whose specialty
i s earthquakes
and tsunam s

i s having

ni ght mar es of
"the big one"
that are way

Page 27/35

to

di sregard. Hi s
friend, a
counsel or
retired
reverend, does
not think Rob
IS going nuts.
To the
contrary, he
bel i eves the
dreans are
prenonitions to
be taken
seriously. No
one el se does,
however, even
after a press
conf er ence.
Sonme live to
regret it, nost
don't. Rob's
drama becones
intertw ned
with others--a
retired fighter
pilot trying to
make anends to
a worman he
jilted decades
ago and a

qgui xoti c
retiree

and

searching for

| egendary
buried treasure
in the rugged
coast al
mount ai ns of
Oregon. Al are
about to live
Rob' s

ni ght mar e.

"Ri veting,
scary, and
entirely

bel i evabl e .

a conpel ling,
page-t ur ni ng
thriller with
the ring of
truth.” Jerry
Thonpson,
aut hor of
Cascadi a' s
Fault H W
"Buzz" Bernard,
a native
Oregoni an born
i n Eugene and
raised in
Portland, is a
best -sel |'i ng,
awar d- wi nni ng
novelist. H's
debut novel ,
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Eyewal | , whi ch experiences Pr ess

one revi ewer i ncl ude a "A

'(':alled a m ssi gn wth di scussi on
perfect sumrer the Air Force .

beach read," Reserve of maj or

was rel eased inHurricane types of

May 2011 and Hunters, air nat ur al

went on to drops over the djsasters,
become a nunber-Arctic Qcean i ncl udi ng

one best Isel | er and Turkey, and descri pti ons
Iin Anmazon's a stint as a

Ki ndl e Store. weat her officer of some of
Bef ore beconi ng aboard a the nost

a novel i st, Tactical Air destructi ve;
Buzz worked at Comand expl anat i ons

The Weat her ai r bor ne of these

Channel in command post

Atl ant a, (G 135). phenormena,

Georgia, as a The Seismc what causes

senior Potential of 'nem and

meteorol 0gi st ¢ ha gshal | ow wher e they

for thirteen occur; and

years. Prior toport'onS of
that, he servedthe Northern
as a weat her Cascadi a and
officer in the the North

i nformati on
about how to
prepare for

U.S. Air Force gumatra and survive
for Jver 1A subduction  |1S€ ! O Ces
' Zones ure.

attai ned the

. Feat ur es
rank of col onel Canbridge i ncl ude an
and his Uni versity .
" 30 r bor ne” activity,
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gl ossary,

i st of
resources,
and i ndex"- -
Provi ded by
publ i sher.
Fast to S| ow
Megat hr ust
Slip and
Faul t
Strength at
Sei snpgeni ¢
Dept hs of

t he Cascadi a
Subduct i on
Zone Si non
and Schust er
"The
Cascadi a
subducti on
zone 1s
short of
nodern sei sm
ol ogi cal
records of
nmegat hr ust
eart hquakes,
whi ch nakes

Page 29/35

it difficult
to

I nvesti gate
t he
potenti al
faul t
rupt ur es
directly. At
the very
begi nni ng of
t he 21st
century, a
type of

guasi -static
faul t

def or mati on
was observed
around the
downdi p end
of

sei snobgeni ¢
zones. These
aseismc

t ransi ent
events are
call ed sl ow
slip events
(SSEs). SSEs

of

accommpdat e a
fraction of
the plate
conver gence
and may
affect the
stress

| oadi ng at

t he
nmegat hr ust
dept hs. The
di scovery of
SSEs sheds

| i ght on our
know edge of
megat hr ust
faults. This
thesis ains
to

I nvesti gate
physi cal
constraints
for
subducti ng
faul ts at
dept hs of
bot h
megat hr ust
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eart hquakes
and sl ow
slip events.
Chapter 1

gi ves an

I ntroduction
of the
Cascadi a
nmegat hr ust
fault and

t he current
under st andi n
g of the
physi cs of
SSEs. I n
Chapter 2, |
study the
physi cs of

t he deep
SSEs by

I nvestigatin
g the
effects of

t he
megat hr ust
fault
geonetry and
overl yi ng

Page 30/35

cont i nent al
plate. |

I ncor porate
arealistic
faul t
geonetry of
t he northern
Cascadia in
t he
franewor k of
rate- and st
at e-
dependent
friction
law, to
simul ate the
spati ot enpor
al evolution
of SSEs on a
non- pl anar
subducti on
fault. The
nodel ed SSEs
capture the
maj or charac
teristics
reveal ed by
GPS

observati ons.
The al ong-
strike

di stribution
of SSE is

I nversely
related to
the fault

| ocal dip
and strike
angl e of the
SSE zone,
suggesting a
strong
geonetrica

i nfl uence.
Besi des t he
GPS-
detectabl e f
ast -

spr eadi ng
phase, |
find that
each SSE
cycle

consi sts of
a deep pre-
SSE
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preparation
(nucl eati on)
and a post -
SSE

rel axation
(heal i ng)
phase, which
may be the
driving
mechani sm
for the

I nter-ETS
(Epi sodi c
Trenor and
Slip) trenor
activity
that is

di scover ed

I n Cascadi a.
I n Chapter

3, | develop
a 3-D

epi sodi ¢ SSE
nodel for

t he northern
and t he
central
Cascadi a,

Page 31/35

| ncorporatingby Free-air

both seisnic
and geodetic
observati ons
to constrain
het er ogeneou
s negat hr ust
faul t
properties.
The
segnent ati on
of SSE
recurrence
interval s
from nodel s
that are
constrai ned
by Free-air
and Bouguer
gravity
anonalies is
equal |y
conpar abl e
to GPS
observati ons
However,
t he nodel
constrai ned

anomal y does
a better job
I n
r epr oduci ng
t he
cunul ati ve
slip as well
as nore
consi st ent
surface
di spl acenent
s wth GPS
observati ons
The
nodel ed
al ong-stri ke
segnent ati on
only
represents
t he averaged
slip rel ease
over many
SSE cycl es,
rat her than
acting as
per manent

barriers. In
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Chapter 4, |
study the
fault shear
strength at
t he

sei snbgeni c
dept hs by

I nverting
fault
strength
from
tectonic
stress
tensors in
t he

conti nent al
crust and
oceani c
mantle in
Mendoci no
Triple
Juncti on,

t he sout hern
end of the
Cascadi a
subducti on
zone. |
obtain the

Page 32/35

faul t

strength for
t he
nmegat hr ust
fault in
Mendoci no. |
use Cascadi a
Initiative
(c)

expedi tion
ocean bottom
sei snonet er
(OBS) data
to resol ve

t he focal
mechani sns
for small-to-
i nt ermedi at e
eart hquakes
from?2014 to
2015. The
stress
orientations
are obtai ned
by conbi ni ng
the C OBS
resol ved
eart hquake

f ocal

nmechani sns
wth those
reported by
t he Northern
California
Ear t hquake
Data Center
bet ween 1980
and 2016.
The fault
shear
strength
scales wth
a subjective
mant | e
strength
assuned in

t he

I nver si on.
When t he
mant | e
strength is
I n the range
of 50-400
MPa, the
megat hr ust
fault shear
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strength can can reproduceHazards. Second

be no hi gher
t han 50 MPa.
The resol ved
friction
coefficients
are in the

range of O
to 0.2. In
Chapter 5, |

use a pl anar
fault nodel
wth rate
and state
friction

par aneters
constrai ned
by geodetic
faul t

| ocki ng
coefficients
to study
megat hr ust
eart hquake
cycles. The
nodel ed
cosei snm ¢
fault slip

Page 33/35

t he
hi st ori cal
coast al
subsi dence
observati ons
The al ong-
strike
vari ation of
coseismc
rupture is
af fected by
bot h t he
w dt h of
sei snbgeni ¢
zones and
het er ogeneou
s frictional
properties
(e.g.,
nucl eati on
size) in Cas
cadi a. Chapt e
r 6 contains
concl usi ons
and future

scopes. " --
Nat ur al

Edi tion

Col umbi a

Uni versity
Press

"Physi cal
Geology is a
conpr ehensi ve
i ntroductory
text on the
physi cal
aspects of
geol ogy,

i ncl udi ng
rocks and

m neral s,

pl ate

tectoni cs,

ear t hquakes,
vol canoes,

gl aci ati on,

gr oundwat er,
streans,
coasts,
wast i ng,
climate
change,
pl anet ary

geol ogy and
much nore. It
has a strong
enphasi s on
exanpl es from

mass
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west ern Canada, casual ti es,

especially
British
Col unbi a, and

al so includes a
chapt er devoted

to the
geol ogi ca
hi story of

west ern Canada.
The book is a
col | aborati on

di srupting
soci oecononi ¢
activities,
and causi ng
enor nous
econom c | oss
across the
wor | d.

Events, such
as the 2004

of faculty froml ndi an Ocean

Eart h Sci ence
departnents at
Uni versities
and Col | eges
across British
Col unbi a and el

sewher e" - - BCcam

pus website.
The Bi g Ones
Canbri dge
Uni versity
Press
Large-scal e
eart hquake
hazar ds pose
maj or threats
to nodern
soci ety,
generating

Page 34/35

t sunam and

t he 2011
Tohoku

eart hquake,

hi ghl i ght ed

t he

vul nerability
of urban
cities to

cat astrophic
eart hquakes.
Accur at e
assessment of
eart hquake-
rel at ed
hazards (both
primary and

secondary) is

essential to
mtigate and
contr ol
di saster
exposure
effectively.
To dat e,

vari ous

appr oaches
and tool s
have been
devel oped in
di fferent

di sci pl i nes.
However, they
are
fragnent ed
over a nunber
of research
di sci pl i nes
and
under | yi ng
assunpti ons
are often

I nconsi stent.
Qur society
and

I nfrastructur
e are
subjected to

risk
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mul ti pl e typeshazard and

of cascadi ng
eart hquake
hazar ds;

t herefore,

i nt egrat ed
hazard
assessnent
and risk
managenent
strategy is
needed f or
mtigating
potenti al
conseqguences
due to multi-
hazar ds.

Mor eover,
uncertainty
nodel i ng and
Its inpact on
hazard
prediction
and
anti ci pat ed
consequences
are essentia
parts of
probabilistic
eart hquake
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risk
assessment.
The Research
Topic is
focused upon
nodel i ng and
I npact
assessnent of
cascadi ng
eart hquake
hazar ds,

i ncl udi ng

mai nshock
ground

shaki ng,

af t ershock,

t sunam ,

I'i quefacti on,
and

| andsl i de.
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