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 Products and/or events related to a volcano with the 
potential to cause damage/economic loss or casualties 
(eruption not required) 

 Characterizing hazard includes determining: 
a) How long will it last (e.g., duration of ash production) 
b) Spatial extent (e.g., define areas with elevated CO2 ) 
c) Nature of event (e.g., lahar vs. pyroclastic flow) 
d) Nature of onset (e.g., time between start of unrest and eruption) 
e) Likelihood of future occurrences 

Volcano Hazard: Definition 



Risk = Hazard x Vulnerability 

Volcano Hazard: Definition 

Wood, 2011, http://pubs.usgs.gov/fs/2011/3008/ 



From Ewert et al., 2005 

NVEWS: US Volcano Threat (risk) Assessment 

“Very High Threat” 
US Volcanoes 
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Eruption frequency: Improved knowledge  
from geologic mapping 
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Eruption frequency: Improved knowledge  
due to geologic mapping 



Eruption frequency: Improved knowledge  
from geologic mapping 

Sisson (pers communication, 2009) 

Presenter
Presentation Notes
Shuttle photo fading to geologic map.  Point out age groups, point out ridge forming large lava flows.



From Sisson & Vallance, 2009 

Eruption frequency: Improved knowledge  
from geologic mapping 
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Magmatic system models & hazards 
How are models of magmatic systems relevant to 
understanding volcano hazards?  
 
1) Give a geologic context in which to interpret signs and 

symptoms of unrest (e.g., earthquakes, deformation, 
degassing).  

   Provides working hypotheses for interpreting unrest 
   Reduces uncertainty during unrest  



Why are there 
earthquakes at 
Mount Rainier? 

Magmatic system models & hazards 



Magmatic system models & hazards 

Moran et al., 2000 

Presenter
Presentation Notes
Geotechnical modeling of the edifice predicts that the altered region on the upper west flank is the least stable (red, low relative stability).  Other high, steep slopes (north side - Willis Wall), are predicted to be of intermediate stability, but no large debris flows have been shed from the north side, at least in the Holocene.  These considerations signify that the upper west flank is the highest priority for slope stability modeling.



Mount Rainier 
Seismic/geologic 
model 

Magmatic system models & hazards 

modified from Moran et al., 2000 



First quake 

Largest event  
M 2.3 

Magmatic system models & hazards 

Mount Rainier swarm -- 09/20-09/23, 2009 



Magmatic system models & hazards 

Mount Rainier swarm -- 09/20-09/23, 2009 



Mount Rainier 
Seismic/geologic 
model 

Magmatic system models & hazards 

modified from Moran et al., 2000 



Magmatic system models & hazards 

Mastin et al., 2008 

Answer is model 
dependent 



Waite and Moran, 2009 

Magmatic system models & hazards 

??? 



Magmatic system models & hazards 
How are models of magmatic systems relevant to 
understanding volcano hazards?  
 
1) Give a geologic context in which to interpret signs and 

symptoms of unrest (e.g., earthquakes, deformation, 
degassing).  

   Provides working hypotheses for interpreting unrest 
   Reduces uncertainty during unrest  

2) Provide starting point for detecting short-term changes in near-
surface material properties (e.g., velocity, attenuation) 

3) Deep LPs 
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Mount St. Helens GPS data, 2004-2006 

Magmatic system models & hazards 

Lisowski et al., 2008 

When will eruption end? 
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