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Fig. I. Eruptions of Kilauea Volcano, Hawaii, are often more spectacular than dangerous to people, but can still cause considerable damage to 
property and the surrounding forests. A 200 m high fire fountain is shown in this August 1984 view of the eruption ofPu'u 0'0, which is forming 
both an active lava flow and a vigorously convecting plume comprising ash, steam, and sulfur dioxide. (Photo: P. Mouginis-Mark.) 

on Hawaii (Fig. 1) and on Mt Etna. Volcanic blasts are violent 
outbursts of solid volcanic material and gases, usually at 
elevated temperatures of several hundred degrees centigrade. 
If upward directed, these events often result in buoyant 
clouds that penetrate the stratosphere, where the volcanic 
products can be dispersed. If laterally directed, explosive 
eruptions can have severe and deadly local effects, scouring 
and incinerating landscapes (Fig. 2). Heavy ash falls are also 
associated with volcanic explosions, and may be more regional 
in scope. Such ash can be dispersed many hundreds of kil­
ometers downwind, as fallout from eruption clouds. Locally, 
landscapes can be deeply buried by ash fallout, choking rivers 
and making arable land useless for years (Fig. 3). Debris flows 
can be triggered by eruptions, particularly where volcanoes at 
high altitudes have snow caps that can be melted by an erup­
tion, sometimes with tragic results downstream. Lahars, or 
hot volcanic mudflows, have devastated areas at the base of 

volcanoes (Fig. 4). Finally, gases emitted from active 
volcanoes can be corrosive and even deadly. For instance, the 

Island of Hawaii is routinely subjected to 'vog' or volcanic 
smog because of the ongoing multi-year eruption of Kilauea 
Volcano, Hawaii (Fig. 5). 

This variety of direct effects on the environment has been 
studied at individual volcanoes, but quantitative data, taken in 
time series, are few, as are comparisons between volcanoes 
globally. Satellite observations offer the prospect of providing 
data on eruptions that may address this shortfall of informa­
tion and enable the influence of volcanoes on the Earth 
system to be quantified. Examples of the physical processes 
associated with eruptions that need to be studied via satellites 
include the rate at which volcanic gases and aerosols are 
injected into the atmosphere, the thermal structure and 
volume of active lava flows erupted per unit time, and the 
deformation history of volcanic cones and craters. Data sets 
are emerging to address some of these topics, including high 
temporal resolution (every 4-6 hours) Advanced Very High 

Resolution Radiometer (AVHRR) visible and thermal images 
of eruptions, Landsat scenes of thermal anomalies at 
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