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Geoengineering
approach

Volcanism

Eruption
Particles and sulfur compounds are
expelled into stratosphere

10 - 20 km height

5 - 30 million tons (Mt. Pinatubo
991)
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Sulfur particles
Lifetime: months to years
— weaker air mass
exchange processes in
stratosphere

Solar radiation
reflection
Lower incidence
on Earth's
surface

Net cooling

Stratospheric Aerosol Injection

From volcanism to combating climate change
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Stratospheric aerosol injection

Injection via aircraft
Release of sulfur dioxide (SO,) into stratosphere
18 - 25 km height

1 - 5 million tons per year

Oxidation of SO,

Oxidation to sulfate aerosols
Lifetime: 1-2 years
— Wweaker air mass
exchange processes
In stratosphere

Solar radiation
reflection
Lower incidence
on Earth’s
surface

Net cooling

of surface of surface
temperature temperature
Mesosphere Stratshere . Troposphere
Is stratospheric aerosol injection truly a solution?
Benefits Drawbacks
Radiation Radiation reflection Termination
reflection shock

Offsets warming
effect of anthropogenic
greenhouse gas emissions
via radiation reflection
— cools the planet

' ¥y

" Stratospheric aerosol injection

Effects of cooling

Permafrost declines

more slowly, reduced
rate of sea-level rise, reduced
coral bleaching, habitat and
species preservation

Water
Temperature
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Costs
Relatively low, economic benefits exceed
Implementation costs

Ethical aspects
Prevention of some of the worst impacts of climate change, e.g.
extreme weather events — improvement of global public health

=> several benefits from cooling effect for nature and
humans

=> could “buy” time

-=> additional means for climate change mitigation

-> potential to act quickly and effectively
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Rapid increase
of temperature after
termination of SAl

Ozone layer

Water cycle

Cloud formation

affected because of

reduced solar radiation
incidence — reduced global
mean precipitation

A

Termination
shock

Changes global circulation
pattern
Increased heating of lower
stratosphere

— Increased vertical motion over tropics

Depletion of ozon layer
Alteration of polar stratospheric clouds
affect the formation of the ozone hole

Ethical aspects
Difficult to govern usage, could be used as weapon

only deals with the symptom

many uncertainties and side effects, not all can be
calculated

some regions benefit, others not

ethical and social concerns
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