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Volcanoes 

The Ultimate Cascading Event 

n February 14th, Mount Kelud 

on Java Island in Indonesia 

erupted, throwing debris 12 

miles into the atmosphere, displacing 

over 100,000 people, and killing four. 

Ash from the volcano was found to 

have fallen up to 350 miles away and 

the blast was heard up to 125 miles 

away. The eruption is estimated at 4 

on the Volcanic Explosivity Index, a 

logarithmic scale of 1-8 similar to the 

Richter scale used to measure 

earthquakes.  

This comes on the heels of an 

announcement last December by 

researchers that the magma chamber 

under the Yosemite caldera is more 

than two times larger than originally 

believed. The chamber is believed to 

be 55 miles long by 13 miles wide and 

runs from 3 to 9 miles below the 

surface of the earth.  

The Yellowstone caldera is one of 

seven potential “supervolcano” sites 

around the world. Two others are 

located in the United States: Long 

Valley, California, and Valley Grande 

in New Mexico. Supervolcanoes are 

volcanoes that have the potential to 

erupt with a VEI of 8, with an ejecta 

volume greater than 240 cubic miles, 

creating a global event that could 

change civilization as we know it. 

Why so dangerous? 
Anyone who has watched a disaster 

idea probably thinks they know about 

the effects of a volcanic eruption. 

We’re all familiar with lava flows, 

bombs made of molten rock and 

debris, mud or debris flows, and debris 

slides. But while not as photogenic, the 

real killers are pyroclastic flows, 

superheated gases that can reach 

speeds of up to 450 MPH and get as 

hot as 1,800 degrees. 

However, these effects are largely 

local. The real concern is the volcano 

that creates an eruption column, a 

cloud of debris that extends into the 

atmosphere. The average depth of the 

troposphere, which contains 80% of 

our atmospheric mass is roughly 11 to 

12 miles. Beyond that, the volcanic 

debris enters the stratosphere, 

potentially having a global impact. 

Volcanic debris in the stratosphere 

creates a number of significant 

problems. The first is the spread of 

volcanic ash. This is not the soft, fluffy 

ash with which we are most familiar 

but rather pulverized rock and volcanic 

glass. It is sharp and can create 

significant lung damage when inhaled. 

It can also damage machinery, scour 

windshields, and cause electrical 

systems to short out. We saw some of 
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these effects in 2010 when the eruption of 

Mount Eyjafjallajökull in Iceland closed 

European airspace for several weeks. 

The debris cloud also includes a considerable 

concentration of toxic chemicals that can 

produce acid rain and cause destruction of the 

ozone layer. These chemicals can also create a 

barrier that reflects sunlight, creating a cooling 

effect that can last for years. 

Global impact 
It is this cooling effect that has the potential to 

cause great harm. A number of historical 

examples demonstrate that this has happened 

in the past: 

 Lake Toba in Indonesia, one of the seven 

supervolcano sites, is believed to have 

erupted in the Pleistocene Era, between 

69,000 to 77,000 years ago. The eruption 

created a volcanic winter that lasted ten 

years and has been tentatively linked to a 

“bottleneck event” that eliminated 90% of 

the species on earth at the time. 

 A volcanic eruption on the island of Thira in 

the Aegean Sea somewhere between 1600 

to 1627 BCE is believed to have created a 

tsunami that destroyed the sophisticated 

Minoan culture on Crete, setting back the 

development of civilization by several 

hundred years. 

 A volcanic eruption in 535 CE is speculated 

to have caused worldwide famine, with 

droughts in Asia and Latin America and 

severe weather in Europe that rotted crops 

in the field. The drought may have driven 

plague-carrying rats out of the hills in Egypt, 

sparking the Plague of Justinian that killed 

half of Europe and prevented the recapture 

of Rome by the Byzantines. 

It is important to note that volcanoes may not 

directly cause change. Instead, they initiate the 

cascading events that do: eruption leads to 

climate change, climate change leads to famine, 

and famine leads to political and social unrest. 

There are numerous examples of this. The 

eruption of Mount Laki in Iceland in 1783 may 

have created the famine conditions that 

spawned the French Revolution. The eruption 

of Krakatoa in 1883 led to religious and political 

change in Indonesia.  

While many of these links are speculative and 

educated guesses, taken as a whole they create 

a good argument for volcanoes as the catalysts 

for significant social and political changes either 

directly or by exacerbating existing conditions. 

How do we prepare? 
Unless volcanic eruption is a direct risk to a 

community, the incidence of large-scale 

eruptions is so low and the potential impact so 

global in scope that it’s not really possible to 

plan for their occurrence, particularly where 

resources are scarce and other potential events 

have greater risk. 

What we can do, however, is be sensitive to 

potential risk by recognizing that events on the 

other side of the globe can have an impact on 

our community. We can monitor these events, 

with an understanding of their potential effects 

and determine the possible risk to our 

community. The USGS, for example, offers a 

Volcanic Notification Service that publishes 

warning levels for volcanic activity for the 

Pacific Rim. 

Recognizing the early stages of a crisis buys 

time to assess risk and develop a plan of action. 

With volcanoes, it’s the only defense we 

have.  

http://volcanoes.usgs.gov/

