V43E-4749

Climate Throughout Geologic Time Has
Been Controlled Primarily by the Balance
Between Cooling Caused by Major
Explosive Eruptions of Evolved Magmas

Typical of Island Arcs and Warming
Caused by Voluminous Effusive Eruptions
of Basaltic Magma Typical of Subaerial
Ocean Ridges and Island Chains
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Annual mean total column ozone (black line) peaks during years with major volcanic
eruptions and then drops precipitously by more than twice as much during the following
year causing a cooling in the lower stratosphere (purple line) and warming of Earth. The
green line shows annual mean tropospheric chlorine (y-axis inverted). The dashed red
line shows increase in ocean heat content (y-axis inverted).



|Why Did Global Warming Stop in 19987 |
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Because it was caused by ozone depletion
due to CFCs, not greenhouse gases
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Energy of ultraviolet radiation reaching Earth when ozone is depleted
IS at least 48 times hotter than energy absorbed by greenhouse gases
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The Highest Frequency Highest Energy Radiation

IS Absorbed in the Upper Atmosphere
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Temperature in the atmosphere is set by
the highest energy solar radiation to
penetrate to a given level
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When ozone is depleted, more high-energy solar radiation reaches Earth

The temperature of Earth is determined primarily by how energetic the
solar radiation is that reaches Earth
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Effusive volcano Explos

Ive volcano
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Baroarbunga, Iceland, Current Pinatubo, Philippines, 1991
Eruption height: generally < 2 km Eruption height: up to 36 km
Duration: years to millennia Duration: hours to days
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Glaciation in Iceland near end of last ice age (icciardietal., 2007)



Examples of Major Temperature Change Contemporaneous with Major Volcanism
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