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EARTHQUAKE SCENARIO

AN APPROACH TO SEISMIC
HAZARD MITIGATION FOR
ALASKA



WHAT IS AN EARTHQUAKE
SCENARIO?

Credible earthquake description
e Earthquake source characteristics

e Ground motions, surface faulting, ground failure,
slope failure, tsunami

e Effects on lifelines, structures, infrastructure
e Casualties

e Economic impacts
e Societal impacts



California Earthquake Scenarios
Humboldt-Del Norte County

Cascadia Subduction Zone M9

San Francisco Bay Area

San Andreas Fault -various segments M7.0 to 7.9
Hayward-Rogers Creek Fault - various segments M6.5 to 7.3
Calaveras Fault - various segments M5.8 to 7.0
Concord-Green Valley Fault - various segments M6.2 to 6.7
San Gregorio Fault - various segments M7.0to 7.4
Greenville Fault - various segments M6.6 to 6.9

Mt Diablo Fault - single segment M6.7

LLos Angeles Area

San Andreas Fault - various segments M7.1 to 7.9

San Jacinto Fault - single segment M6.9
Ellsinore Fault

San Diego

Rose Canyon Fault - single segment M 7.0



Fault Slip Rate
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Slip Rates of Major Active
Faults




with Magnitudes 5 and Greater

=
[=}]
L=7]
—
L=
=
==
=
w
[4d]
X
[3¥]
=
[=n
£=
k=
L]
w
=
e
=
—
2
I

@ =

Earthquake
Magnitude




s &
X =
' Wl .
: " g “........J....... - .
1 ._|”.D.. J._... ._l..- ”_..:.m_... i | = ) et : . oy
. h .”...u__ul. . . u._l + L .n.... g ..-.-.1 . A o 1 a7
N \: .h._...._.r - \ .|r.|...,......u.___.... ” v ..;n.J. . &..a..nl._.., L8 Wl ik, - {4 —Muﬁ.\ =

[ ...lu - ! ol b Ly
..l........ -|.u_.....J... |....l. : - v ;.”d.si.fkhwﬂfmu.ﬂ%-..m..-..h.ll.....l.n.‘..u..
" . f i T, W

3 e

] e ¥
A i - el Y =
=1 i = b 5 R ) i e = ; -
AT e R e ,_wﬁr_.,ﬂuﬂ. .

P OOt
Pacific Cicasn

Gorda
Plate

o L = - ¥ e
" Lh = -
A Tt (A S R e T
o i gk = ! Sucat - 0 ﬂ e _r-_‘ : iy ..?L_”" ...“._-....ﬂ.“.... E\-ﬂm =]
LR M, + ...ﬁ.h B e T el




Humboldt-Del Norte County Scenario
Elements:

Source Characterization

Ground Motion
Surface Faulting
Ground Failure

Buildings and Structures

Buildings
Schools

Transportation Lifelines

Highways
Bridges

Airports

Marine Facilities

Utility Lifelines

Electrical Power
Natural Gas

Water Supply Facilities
Waste Water
Petroleum Products



Humboldt - Del Norte Cascadia Scenario

Process:
Core Team - CDMG

Working Groups for each element
CDGM
Universities, USGS,
Industry, Government Agencies

Workshops for each element
CDMG
Working Groups
Local Government,
Public, Media



USGS Working Group ‘99

SAN FRANCISCO BAY REGION
EARTHQUAKE PROBABILITY

. odds (£10%) for one or more X
~= magnitude 6.7 or greater 1
- earthquakes from 2000 to 2030. |
Working Group ! . This resultincorporates 9% odds |
1999 box o e 4 ; o ' of quakes not on shown faults. i“
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Expanding urban areas

21% New odds of magnitude

~ 6.7 or greater quakes
before 2030 on the
indicated fault

18% Odds for faults that were
= not previously included
in probability studies

Santa Cruz
Watsonvi

]
Increasing quake odds —»
along fault segments

Figure 0.1, Dashed rectangle (Working Group 1999 box) shows the region mcluded for caleulation of earthquake
probability and seismic moment. Bold solid lines indicate major faults for which probabilities were calculated, MT1, Individual fault probabilities are
Muount Diablo Thrast; Can, Concord Faull, uncertain by 5 to 10%




For each census
tract we calculated
the ground motion
for each solil type &
the proportion of
each solil type within
the area. We then
used those ground
motion In those
proportions Iin
HAZUS to calculate
the expected loss.



HAZUS

HAZUS is recently developed

software and methodology for

developing loss estimates from
earthquakes.



CDMG role In use of HAZUS

1. Uniform statewide consensus-based PSHA &
HAZUS Loss estimate.

2. Post-earthquake advise to OES and local
governments.

3. Cooperative work with Bay Area HAZUS users
group and Working Group on Bay Area earthquake
probabilities.



USGSUCEBCDMG Rapid Instrurnental Inten sity Map for Yountyille Earthquake
Sun Sep 3, 2000 01:36:30 AM POT M 51 MN3s3sWi2Ed41 ID:E1101203
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Total Losses (1,000 $)
MBS on th .

]




Direct Economic
Losses for
Buildings

Bay Area Risk Assessment
Magnitude 7.06 Earthquake
Rodgers Creek Fault

January 17, 2001

Total Building Loss
in Thousands of Dollars
(By Qccupancy
for Census Tract)
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-- Earthquake Planning Scenario --
Rapid Instrumental Intensity Map for San Jacinto M6.9 Scenario
Scenario Date: Thu Nov 30, 2000 06:00:00 AM PST M 6.9 N34.02 W117.24
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TriNet Rapid Instrumental Intensity Map Epicenter: 1857 Scenario

Tue Apr 11 05:00:00 AM PDT M 7.8 N34.88 W118.90 1D:1857
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Accurate Earthquake-Loss Estimates
Require Successful Partnerships

Geographic
Information System
Professionals

g L0 Earthquake
Federol Enrscy Mansgomont Agcy Engineers

\ I._wwllk"}"fﬂﬂhl e

Risk Managers
Local
Regional
Corporate
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The HAZUS User Group
PUBLIC GPRIVATE PARTNERSHIP

Private
Industry

Federal
Government

Utilities

State

HAZUS

Government USER GROUP Universities
Local Nonprofit
Governments Organizations
Government
Laboratories
weusmrco  ZZLJSGS

science for a changing world

© O O O O

@)

600 Members

175 Organizations
GIS Professionals
Risk Managers

Business Resumption
Planners

Emergency Managers
Earthquake Experts

Media Representatives

[CONSERVATION| I
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Earnhquakes in Alaska 1898-2000
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SUCCESSFUL SCENARIO

o Powerful tool if done right - offers
mitigation options

 Ignored If not done right - overwhelming
negative, too scary

Need to balance hazard identification and
solution strategies

Lloyd Cluff 2006



DEVELOP PARTNERSHIPS

» (Geologist/Seismologist
e Engineers
 Emergency Responders
e Business Community
e |Local Government

e Public

“Craig Weaver 2006”
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