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Introduction
Structure
Two intertwined learning streams (see pages 2,3) using quantitative approaches to understanding ascent and eruption
of magma and transport and deposition of pyroclasts.

Text
S.A. Fagents, T.K.P. Gregg, and R.M.C. Lopes (eds.), 2013. Modeling Volcanic Processes: The Physics and Mathematics of
Volcanism, Cambridge University Press, 421pp. ISBN: 9780521895439
Plus additional readings from the literature, as necessary.

Course objectives
By the end of this course, students will be able to: 1) Understand physical processes of explosive volcanic eruptions; 2)
Apply current models for processes of ascent, eruption and transport; 3) Relate characteristics of pyroclastic deposits to
eruption style and magnitude.

Contents
• Conduit ascent and fragmentation of magma
• Explosive eruption styles: Hawaiian, Strombolian, Vulcanian, subplinian, Plinian, phreatomagmatic
• Pyroclast transport and deposition in explosive eruptions
• Water–volcanic clast mixtures: floods and lahar

Stream 1: Modelling explosive volcanism
•
•
•

Lecture- and exercise-based
Weekly classes
Built around Fagents et al., 2013.

Content (topics)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Introduction to modeling volcanic processes
Fluid dynamics
Magma rheology
Conduit processes
Pyroclastic density currents
Plinian/subplinian eruptions
Vulcanian eruptions
Strombolian & Hawaiian eruptions
Explosive magma-water interactions
Lahars I: processes/models

Stream 2: Quantifying explosive volcanism
•

Using field-based characterization of historical explosive eruptions

Content
Taught by examining well constrained data sets that include
•
•
•
•

High-resolution eruption chronologies from high-speed imagery (in a few cases)
Field-derived constraints of dispersal (mass eruption rate, steadiness, eruptive mass/volume)
Pyroclastic grain size and componentry (fragmentation, transport and deposition mechanisms)
Vesicle number densities, and size and volume distributions (magma ascent/fragmentation)

Case Studies
•
•

Kīlauea 2018 Hawaiian/Strombolian explosions
Kīlauea Iki 1959 high fountaining eruption
Kīlauea 1974 lava flow dynamics

•
•
•
•

Plinian eruptions of Hekla
2021 Geldingadalir eruption
Laki flood basalt
jökulhlaups and sedimentary response to
subglacial eruptions
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Lili'uokalani Center for Student Services:
KOKUA Program; 2600 Campus Road; Honolulu, Hawaii 96822 Voice: 956-7511; Email:
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