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Background
This map is part of a new database of seismic hazard data for Oregon 
published by the Oregon Department of Geology and Mineral Industries. The 
map shows the median shaking levels (expressed as peak ground velocity 
[PGV]) expected from a suite of 30 magnitude (Mw) 9 Cascadia subduction 
zone earthquake simulations developed by the U.S. Geological Survey (USGS) 
(Wirth and others, 2021). In this map the modeled PGV values are shown in 
units of Instrumental Intensity (Worden and others, 2020) based on Modi�ied 
Mercalli Intensity scale (USGS, 2021a, b). The Modi�ied Mercalli Intensity 
scale describes shaking strength on the basis of effects on people, objects, 
and buildings. Instrumental Intensity links Modi�ied Mercalli Intensity to 
speci�ic levels of recorded or modeled ground shaking and adds simple 
descriptions of perceived shaking and damage potential. The shaking levels 
induce local ampli�ication of shaking based on the updated National 
Earthquake Hazards Reduction Program (NEHRP) site class map in the 
accompanying report. See report for details.
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Projection: Oregon Statewide Lambert Conformal Conic, Unit: International 
Feet, Horizontal Datum: NAD 1983; 2011.

Software: Esri ArcGIS® 10.7.1 and Adobe® Illustrator® 2021.

Cartography: Jon J. Franczyk

Source Data
Shaking and damage potential data from this report is based on a 2021 USGS 
magnitude (Mw) 9 Cascadia ensemble shaking model (Wirth and others, 
2021). State and county boundaries and city locations are from the U.S. 
Census and USGS. Base map imagery is from the Environmental Systems 
Research Institute (Esri), USGS, and National Oceanic and Atmospheric 
Administration (NOAA).
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This map shows the distribution of NEHRP site classes (see 
report, Section 2) used to make the Perceived Shaking and 
Damage Potential map.  Different geologic materials are assigned 
to one of four NEHRP classes (B, C, D, or E) which determine how 
ground shaking will be ampli�ied during an earthquake.  The 
�ine-scale and sharp changes in the Perceived Shaking and 
Damage Potential map result from changes in the geology that is 
used to assign the NEHRP classes. 
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DISCLAIMER: This publication cannot substitute for site-speci�ic investigations 
by quali�ied practitioners. Site-speci�ic data may give results that differ from 
the results shown in the publication. See the accompanying text report for 
more details on the limitations of the methods and data used to prepare this 
publication. This product is for informational purposes and may not have been 
prepared for or be suitable for legal, engineering, or surveying purposes. Users 
of this information should review or consult the primary data and information 
sources to ascertain the usability of the information. 

(modified from USGS, 2021a, b)

DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES
STATE OF OREGON

BRAD AVY, STATE GEOLOGIST
https://www.oregongeology.org
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Perceived Shaking and Damage Potential, Cascadia Subduction Earthquake Model

2021

Median shaking levels for an ensemble of 30 magnitude (Mw) 9 Cascadia Subduction zone earthquake scenarios

PLATE 2

Oregon Seismic Hazard Database (OSHD) 
Release 1.0

By Ian P. Madin1, Jon J. Franczyk1, John M. Bauer2, and Carlie J.M. Azzopardi1

Funding for OSHD, Release 1.0 was provided by the Oregon Geospatial Enterprise Of�ice,
Framework Data Development Program award DASPS-3350-19

1Oregon Department of Geology and Mineral Industries, Portland Of�ice, 800 NE Oregon Street, Suite 965, Portland, OR 97232
2Principal, Bauer GIS Solutions
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