
Volcanic Hazards Overview

Lecture Objectives

-Main types of hazards (presented here:  lahars,
plumes, calderas, directed blasts, pyroclastic
flows)

-Eruption processes

-General monitoring strategies



Alwyn Scarth:  Vulcan’s Fury (1999)
- volcanic hazards and human impacts.
- translated original eyewitness documents; cleared up a lot

of misinformation and brought out a lot of new information.

Overall:  volcanic hazards are semi-predictable, but they
differ from other hazards in that the length, type, and magnitude of
the activity can vary widely.

Read Vesuvius chapter!

Keys for reading:
-how effective were the various groups (science, public,

government) at hazard mitigation?
-key hazards
-key mitigation problems
-realistic solutions



Magma types - > explosive  and hazard potential (generally!)

-Which parameters can be monitored easily?



Most of the plume rise is
through buoyant processes,
rather than a gas thrust.

-How high will a plume
rise?

-Where does most
fragmentation occur?

-Where do most gas bubbles
occur?

-What does a magma
chamber and conduit really
look like?



-Which naming convention doesn’t fit
with the others?

-what is viscosity, and how does it
affect eruption style?  Volcano
structure?

-can eruption physics/chemistry change
over time?  How?



Volcanic Explosivity Index:  Chris Newhall and Steve Self (1982)

-mainly a function of erupted material and plume height.  How well are
these known?  Preserved?

-why develop an eruption index?



Remember this process for
the Nevado Del Ruiz
(1985) case study.

-what would the “rain” look
like?

Accretionary lapilli are
mud balls which result
from a wet nucleus
falling through a
volcanic ash cloud. They
flatten on striking the
ground or may roll on
loose ash and grow like
a snowball.



Why are reactivated calderas so dangerous?



Tuff:  consolidated
pyroclastic materials

1980 - activity renewed
1982 - USGS Notice of
Potential Hazard



Mt. St. Helens
(1980) - similar
to the Santa
Maria,
Guatemala
eruption of
1902.

-what would be
warning signs to
monitor for
these types of
eruptions?



What’s the problem with the hazard
designations?  ----------------->

Last known Shasta eruption - 1786;
recurrence interval of  ~300-400 years



Pyroclastic flows - the most
dangerous volcanic hazard; why??

-multiple formation processes
-will overflow and overshoot
channels
-difficult to predict
-very rapid, so evacuation is
required
-incredibly destructive





See Scarth book:  many myths 
perpetuated from this event


