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NOTES to go with LAB #5 – Volcano Scenarios: Hazard Maps and Communicating Risk  
This lab activity was a little too long for a 2-hour time period, but could be completed in a 3-hour lab period. Since this is an introductory-level course, with no geology or science pre-requisite, most things are made  simple (volcano types, the topo maps).  However, the process of making the hazard map and the risk communication plan are not simple, and require analysis, synthesis, and judgment.  
Previous lab and class activities have introduced students to magma properties and explosivity, volcanic hazards, a values framework for understanding human attitudes toward volcanoes, topographic maps, identification of igneous minerals and rocks, and the process of making a hazard map (for the Lassen National Park area).  
The accompanying Powerpoint presentation shows one example of a volcano scenario.  Some slides can be printed out as needed for the different parts of the lab.  

PART I: The map can be printed out and photocopied so that the students can make measurements of the elevation and half-width.  The instructor could require the students to use a calculator to derive the slope angle, instead of using the ratio as I show here.  The instructor should check the calculation and volcano identification.
PART II: Volcanic rocks samples can be collected or purchased; they just need to be consistent with the type of volcano.  It is important for the instructor to check the rock identifications and to press the students to connect the rock types with the type of volcano and type of magma.  (This could be made more explicit on the lab).
PART III: I made up the eruption histories based on actual volcanoes, such as the Cascades.  The eruption history slide can be printed from Powerpoint and distributed to the students.  Most of the pictures of the volcanic deposits were ones I had taken of volcanic rocks in the western U.S.  I printed the slides of the volcanic deposits as a handout with 3 slides and space to write the identification of the deposit and the evidence (a reason for the identification).  Students had the most trouble with this part of the lab - and in fact it can be difficult to distinguish a debris flow from a pyroclastic flow from a mudflow just from a picture.  The instructor may need to provide guidance (or better pictures!).  Key for pictures in the accompanying Powerpoint:
Location 1: Lava flow (central layer) between 2 pyroclastic flows or debris flows (lower and upper layers).
Location 2: Pyroclastic flows.

Location 4: Ash fall (tephra), possible pyroclastic flows, as well.  More recent deposits.

Location 3: Debris flows or lahars (cold).

Location 5: Pyroclastic flow.

Young deposits near summit: Rock avalanche.

Question 6: By assumptions and decisions, I mean that the students have to assume that the information about ancient eruptions can be used as the basis for a hazard map for future eruptions.  They need to make numerous decisions; for example, about where to draw the limits for the pyroclastic flow hazard, the heavy ash fall hazard, or the lava flow hazard.  I want the students to articulate these decisions and write them down as they construct the hazard map.

PART IV: The infrastructure shown on the volcano scenario maps is pretty minimal, and I may need to revise it next year.  But it gives the students the opportunity to be creative in thinking about what country the volcano might be in; how many people might live in the towns, etc.  We had worked with the values framework previously in class.  The reference is: Kellert, Stephen R., 1996, The Value of Life, Washington, DC: Island Press, ISBN: 1-55963-317-4.
We used this framework to analyze the attitudes of the people toward volcanoes, as expressed in the old NATURE video, “The Volcano Watchers,” and during the eruption of Parícutin volcano as described in: Scarth, Alywn, 1999, Vulcan’s Fury: Man Against the Volcano, New Haven, CT: Yale University Press, ISBN: 0-300-07541-3.
I didn’t expect a fully-developed emergency response plan, but at least some thoughtful interpretation and planning.  Many of the groups exceeded my expectations and liked this part of the lab a lot.

