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Eruption Prediction

• Tectonic setting

• Volcano or rock type

• Historical record

• Precursors

Long-range
Forecasts

Examples from from Mount St. Helens
Brief summary of two other Cascade Volcanoes

“Mount St. Helens is likely to erupt before the end of the 
century” - Crandall & others, 1975

Subduction of oceanic plate beneath 
North America
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Precursory seismicity compared to
 repose time at Mount St. Helens
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Comparing Seismicity at Cascade 
Volcanoes

Most Dangerous

Mount St. Helens - March 27, 1980

Mount St. Helens - May 18, 1980
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Monitoring techniques used to track
 

Volcanic Activity

Jul-Aug, 1980

Predicting specific eruptions July 22, 1980
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MSH seismicity, 1980-2004

15,303 located eqs through 09/2004

  1980-86 
  eruptive period; 
  20 eruptions

High Precision relocation of 380 well recorded 
earthquakes

Musumeci, et. al., 2001
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Estimating dVC

• 1.8 mm shortening 
=~10-50M m3 volume loss

• Erupted volume on 
5/18/80=~200-400M m3 Ellipsoidal models that fit

MSH 2004-2005 geodetic data

Ellipsoidal models that fit
MSH 2004-2005 geodetic data
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Petrology – what’s coming out is crystal-
rich (mostly solid) dacite Ground deformation -  Photogrammetry



Oct. 24, 2005



Oct 21, 2006 Apr 20, 2007

Computer age – data processing & storage

1980

- 64 Kbytes a big deal 

(average event size)

- Maunal processing with 

computer help

2008

- 64 Kbytes not even a rounding error 

(event file 2-5Mb) 

- Automatic processing with manual 

verification

1990s:  Decade of Natural Hazard Reduction

     Seismic stations

     GPS  stations



Low-frequency earthquakes?  

Glacier noises, surface events

Volcano monitoring in real-time; 

how the job has changed since 1980

Orting

Precise relocation of Mount Hood 

earthquakes suggests tectonic 

origins

J. Jones (2003), Univ. Washington



Recent

Seismicity

• From 1980 through 
2002, the PNSN 
recorded over 900 
microearthquakes 
(Mc < 3.5) near Mount 

Hood.

• Three-fourths of these 
events occurred after 
January 1, 1997.

• No low-frequency 
events or tremors.

Data Analysis
Double-difference earthquake relocation 

The resulting change in hypocenters can be quite spectacular

Based on current seismicity, NO 
Cascade volcano will erupt in the 
next two weeks, and probably not 
in next two months

Prediction:
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