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Magnitude 9.0 Cascadia Earthquake and Tsunami
Quick Turn-around Analysis using SUMMIT and FastMap

March 24, 2011
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Analysis Pedigree

Data Sources:

* |nundation data: NOAA Method Of Splitting Tsunamis (MOST) model,
Center for Tsunami Research

e Earthquake shake data: USGS ShakeMap

* Earthquake damage effects (casualties, buildings, critical infrastructure)
and zones: FEMA HAZUS

e Critical infrastructure data: HSIP Gold
* Population data: LandScanUSA 2008

Model and Data Integration: Standard Unified Modeling, Mapping and
Integration Toolkit (SUMMIT, PM: DHS S&T Jalal Mapar)

* Medical surge requirements: HHS/AHRQ Surge Model
e Critical infrastructure impacts: Sandia Critical Infrastructure Effects Model

Critical infrastructure impacts: Sandia FastMap Model
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Analysis Scenario and Summary Results

Scenario: Magnitude 9.0 earthquake along the Cascadia fault 25 miles west of
Salem, Oregon and ensuing tsunami*

 Dataon, and visualization of, three
inundation zones and affected critical
infrastructure
— Inundation calculated for 3 heavily
impacted outer coastal locales
 Dataon, and visualization of,
earthquake damage zones and
affected critical infrastructure

* Medical surge requirements resulting
from earthquake damage (does not

SHAKING:

account for tsunami impact) T

*USGS-calculated earthquake scenario: http://earthquake.usgs.gov/earthquakes/shakemap/global/shake/Casc9.0 se/#download;
NOAA-calculated tsunami scenario
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http://earthquake.usgs.gov/earthquakes/shakemap/global/shake/Casc9.0_se/

Inundation Effects
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Inundation Zones for Three Heavily Impacted Outer Coastal Locales:
1. Westport, WA
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Inundation Zones for Three Heavily Impacted Outer Coastal Locales:
2. Seaside, OR
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Inundation Zones for Three Heavily Impacted Outer Coastal Locales:
3. Crescent City, CA
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Population in Three Inundation Zones

POPULATION IN SELECT INUNDATION ZONES*

Daytime Population for:

Westport Area: 2,771
Seaside Area: 6,096
Crescent City Area: 2,716
All zones total: 11,583

Nighttime Population for:

Westport Area: 3,132
Seaside Area: 5,129
Crescent City Area: 560
All zones total: 8,821

* Counts based on 2008 LandScanUSA data.
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Critical Infrastructure in Three Inundation Zones:
1. Westport, WA
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Critical Infrastructure in Three Inundation Zones:
2. Seaside, OR

= S =T £
F
| sy 3 -
A SUMMIT s1anparD UNIFIED MODELING, MAPPING, & INTEGRATION TOOLKIT
8 Crenriia | D Find trcived Seaiike | g Creake le 2in | il Results Wierer
Seaskde Tsunami Crtical Isfrastriciur EMects ©
‘e szt B | i [ cresuies | Hodes | i
Fiy o ) | zoom Envelope - = ||
Gn St CIG wiw
YAk Aftected IMfrasirucon Layers
7 Borders and Lakeds %‘ I7 FEMR agionaing: =]
I Rosds = =
™ Buildngs thigh-res ) P retons =
™ Buskdings (lorw-res) "}_]1 ¥ Hospiak I:i
F Teran \Lm 5
ﬁ ¥ LawErricaranman H
F LocalEs =
P'. ¥ MockirPnt =
““’r ¥ PllsicUpeaiponts =
I Sradusre paa 1
& A
RN st =&
e e -
ﬁ [ Srachrre MCAA, Din_1_Bachathal =
@ " Shackuries_HCAA_Div_1._Footbad =
mﬂ I Stadure ML H
@ F SEaeEDs =
» IE] Bngerican =]
Coogle [
: : o
T
Dora I
67 Homeland
,%i Ome. all o Sandia
ASUMMIT & seanity . @ FEMA )RS
W ] 12

Science and Technology



Critical Infrastructure in Three Inundation Zones:
3. Crescent City, CA
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Nuclear Power Assets Relative to WA and OR
Selected Inundation Damage Zones*
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The extent of inundation in the selected inundation zones show
that the nuclear power plant is far outside the inundation zone.

*Data on this slide was generated using NOAA MOST, HSIP Gold, and FastMap
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Earthquake Effects
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Earthguake Casualties Distribution for WA, OR, Northern CA

Bl Edt-View ' CHgtery fockmaks - Took  Helo

- c x [ > - [ 7
 Jwvasciot |l Most vt % cattiog Started || WpaitTist bl bermaTastteod. £ ST S Gl Eartn BT Tal.
| i sty B

A su““ lT STANDARD UMIFIED MODELING, MAPPING, & INTEGRATION TOOLKIT

Bk DweryiEw -4 Fing Archived Resuts = oreate New Run || gl Results Viewer

BEME Trunami Exprcise - Earthguake =

W
¥ Inputs Rasalts Modalg 1rfa
SGunaghs Earth \

Fly tu - . . Casualty Comnts Severity 4
Go ¢ ™ Shaw an GIE =
Layers

(=1
Critical Infrastructure Functionafities

¥ Bordars and Labals

™ Roeds

I™ Bufdings (high-ras]

I Buldings {low-ras)

I Show on 605 i |

§| Efmeargendy Cantes
& Fire

& Palice

[E]| Medical Carn

& Tarrain

Casuhlty Comnts Severity 2

[ Shaw an GIE I

Casualty Counts Severity 3
™ shaw an GIS ]
Casualty Comls Severily 1

[ Shaw on GIE [l

& Roady

Asummit NG @M e

Laboratores 14
Science and Technology




Critical infrastructure and Earthquake Casualties Distribution in WA
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Critical infrastructure and Earthquake Casualties Distribution in OR
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Critical infrastructure and Earthquake Casualties Distribution in CA
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Nuclear Power Assets in Earthquake Damage Zones, WA, OR, and CA *
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Electric Power Assets in Earthquake Damage Zones, WA, OR, and CA*
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Natural Gas Assets in Earthquake Damage Zones, WA, OR, CA*
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Medical Surge Requirements (1 of 2)*
(for earthquake only)

Washington Statewide® Casualty Presentations at Medical Care Facilities

Within 50 miles of Coastline
50

EL | =—Triagu - Green

Triage -vellow
—Triage -Red

' —Triage -Black
Casualty presentations
and demand at
medical care facilities
continues to rise
throughout the days
following the
N D I s e o s e R e earthquake.

Hours after Earthquake

Population Presentations

Peak Daily Surge for Statewide Casualty Presentations at Medical Care Facilities (for earthquake only)

Washington 4,300
Oregon 6,600
Northern California 300

*Data on this slide was generated using SUMMIT to integrate FEMA HAZUS and HHS Medical Surge Model
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Medical Surge Requirements (2 of 2)*
(for earthquake only)

Statewide Medical Resource Requirements for Earthquake

Surgical Laboratory Universal Oral food |Sheetchange | Ventilator | Oxygen(02) | Intravenous
Infection supplies Precautions | (3 meals /day equipment Fluids
Prophylaxis/ PPE per patient)
Treatment
Washington 5,700 8,800 5,700 3,500 5,700 1,600 6,600 3,800
Oregon 10,400 15,400 10,400 7,000 10,400 3,400 12,300 7,400
Northern 400 700 400 300 400 200 500 300
California
TOTAL 16,500 24,900 16,500 10,800 16,500 5,200 19,400 11,500

For earthquake only, medical equipment surge requirements
are on the order tens of thousands.

*Data on this slide was generated using SUMMIT to integrate FEMA HAZUS and HHS Medical Surge Model
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Cascadia Subduction Zone Analysis Efforts

Cascadia earthquake/tsunami effects for this exercise were
developed to facilitate discussion and are based on existing or
fast-turnaround models and datasets.

Earlier this week, the National Tsunami Hazard Mitigation
Program & NOAA conducted a tsunami warning exercise
called PACIFEX 11. The scenario was based on a similar
Cascadia subduction zone earthquake.

A more in-depth analytical effort involving local, state, federal
agencies as well as infrastructure owners/operators is
currently underway as part of a larger Cascadia planning
activity led by the FEMA Region X and IX regional offices. This
will provide an authoritative set of analytical products for
future Cascadia planning, exercise, and response needs.
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