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Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
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Figure 1.1: Schematic view of the components of the global climate system (bold), their processes and interactions (thin arrows) and some aspects
that may change (bold arrows).
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Figure 1.2: The Earth's annual and global mean energy balance. Of the incoming solar radiation, 49% (168 Wm2) is absorbed by the surface, That heat is
returned to the atmosphere as sensible heat, as evapotranspiration (latent heat) and as thermal infrared radiation. Most of this radiation is absorbed by the

atmosphere, which in tum emits radiation both up and down. The radiation lost to space comes from cloud tops and atmospheric regions much colder than the
surface. This causes a greenhouse effect. Source: Kiehl and Trenberth, 1997: Earth's Annual Giobal Mean Energy Budget, Bull. Am. Mer. Soc. 78, 197-208.
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From “Basic Research Need for a Hydrogen Economy”,
Report of DOE BES Workshop on Hydrogen Production, Storage, and Use
May 13-15, 2003 (available on the DOE BES web site)
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Figure Ib  Increased CO; Emissions Causing a Rise in Atmospheric CO;
Associated with a Rise in Global Temperature (Sources: CO; data from Ethridge
etal. 2001, Keeling and Whort 2002; temperature data from Jones et al. 1998,
Peterson and Vose 1997)




PRIMARY ENERGY SOURCES
Alternatives to OiIl

TOO LITTLE
Conservation / Efficiency not enough
Hydroelectric not enough
Biomass not enough
Wind not enough
Wave & Tide not enough

CHEMICAL
* Natural Gas sequestration?, cost?
 Clean Coal sequestration?, cost?

NUCLEAR
Nuclear Fission radioactive waste?, terrorism?, cost?
Nuclear Fusion too difficult?, cost?
Geothermal HDR cost ?, enough?
Solar terrestrial cost ?
Solar power satellites cost ?
Lunar Solar Power cost ?




