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Geologic Hazards in the 
Gresham Butte Area



INTRODUCING DOGAMI
MISSION: DOGAMI provides earth science information and regulation to make 

Oregon safe and prosperous
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Pacific Northwest Geologic 
Hazards



Pacific Northwest Plate Tectonics Overview

Zeng, 2023

Global Navigation Satellite System

Phys.org

Cross section diagram of the Pacific Northwest

WDNR



https://giphy.com/gifs/IRIS-EPO-volcano-pacific-northwest-geomorphology-OCo0cPNUsc1sU8rzq7

https://giphy.com/gifs/IRIS-EPO-volcano-pacific-northwest-geomorphology-OCo0cPNUsc1sU8rzq7


Volcanic Hazards
Mt. Hood/ Wy’east Summit from 

Timberline Lodge



Walton et al, 2021
Geologic Hazards in Oregon: Cascadia Subduction Zone 



1979 M 6.5 Imperial Valley, CA

1964 M 7.5 Niigata, Japan

COSEISMIC HAZARDS

Liquefaction

1959 M 7.3 Hebgen Lake Earthquake, MT

Landslides



TSUNAMI HAZARDS

http://Oregon.gov/dogami/Pages/tsunami

Local and distal tsunami hazards

Know your evacuation routes!



Oregon Earthquake Hazards & 
How to Stay Safe



EARTHQUAKE MAGNITUDE • Measure of the 
seismic energy 
released by the 
earthquake.

• Moment Magnitude 
Scale (M)

• Measured with 
seismometers

Credit- USGS



Selection of Historic Regional Earthquakes

Niewendorp and Neuhaus, 2002

Date Location Magnitude

Feb-28-2001 Nisqually, 
WA

6.8

Sept-20-1993 Klamath Falls 5.9; 6.0

Mar-25-1993 Scotts Mills 5.6

Nov-05-1962 Portland 5.5

Apr-13-1949 Olympia, WA 7.1

Nov-23-1873 Offshore of 
Brookings

6.8

Jan-26-1700 Offshore,
Full Margin 

Rupture

9.0



What happens in an Earthquake?



EARTHQUAKE INTENSITY
• How the earthquake is felt or 

experienced at a specific location.

• Modified Mercalli Intensity Scale 
(MMI)

• Measured with instruments and 
observations

Earthquake Magnitude + Distance + 
Geology + Soil Type + Water 

Saturation= Intensity



• Sensors detect pressure wave

• Triggers alerts prior to arrival of 
shear, surface. 

• Included in all Android devices. 

• iPhone:  





EMERGENCY PREPAREDNESSSTAY INFORMED
• Learn about hazards
• Enable Wireless Emergency Alerts
• Know evacuation routes in the area

MAKE AN EMERGENCY PLAN
• Resources available to help create plan
• Communicate plan
• Practice

BUILD AN EMERGENCY KIT
• 2 weeks worth of food, water, and critical supplies

ready.gov



Portland Metro & Gresham Butte 
Area Hazards



Earthquake Loss Estimation for Portland Area

• Regional Disaster Preparedness Organization (RDPO)

• Estimates based on best available data, not predictions.
• Earthquake scenarios
• Geology
• Soil type
• Geographic information (buildings, census, infrastructure)

• Federal Emergency Management Administration’s HAZUS Model



EARTHQUAKE SCENARIOS
1. M 9.0 Cascadia Subduction Zone            2. M 6.8 Portland Hills Fault

Fig. 1-2. Bauer et al, 2018



OREGON SEISMIC DESIGN BENCHMARK YEARS

Table 10-2. Bauer et al, 2018







EXPLORING GRESHAM BUTTE GEOLOGIC HAZARDS

Photo by Jamie Hale (the Oregonian)

Gresham Butte Hazard Maps:
• Location

• Expected shaking from 
Cascadia M 9.0

• Liquefaction susceptibility

• Probability of damaging 
shaking

• Landslide hazard



Gresham Butte Hazard Maps:
• Location

• Expected shaking from 
Cascadia M 9.0

• Liquefaction susceptibility

• Probability of damaging 
shaking

• Landslide hazard











HazVu: Statewide Geohazards Viewer
https://www.oregon.gov/dogami/hazvu/pages/index.aspx





CASCADIA M 9.0 SCENARIO SUMMARY RESULTS

PORTLAND HILLS M 6.8 SCENARIO SUMMARY RESULTS

Casualty estimates include minor injuries, injuries requiring hospitalization, and fatalities
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