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Layers of the atmosphere
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Chemical composition of the lower
atmosphere

Nitrogen 78%

/ﬂl}'ﬂﬂ'ﬁ' 200

Carbon dioxide and
other gases .03%

Inert gases (mainly
argan} .87%

Water vapor 1%



Atmosphere layers
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Solar Constant:

Entry pointinto atmosphere:
Intensity ~ 1,350 Wim2

Solar constant; 1,366 W/t



Solar heating Is uneven

Mifferent amounts fall on different parts of the earth
Mepends on the angle of the sun

1 unit \ 1.4 units \45,
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incoming solar radiation (340 W/m?)

absorbed in the atmo 131‘3 23%
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48% M



The surface energyudget

net solar energy
absorbed at the surface




heatmosphere energy budget

23%
incoming energy
absorbed in the atmosphere
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The greenhouseffect

Increasing greenhouse gases trap more heat

Outgoing longwave
radiation
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The greenhouse gases

Greenhouse gases

Carbon dioxide

Sulfur hexafluoride







Observed changes

Difference ("C) from 1961-1990
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Figure 3.1. Annual anomalies of global land-surface air temperature (°C), 1850 to 2005, relative fo the
1961 to 1990 mean for CRUTEM3 updated from Brohan et al. (2006). The smooth curves show decadal
variations (see Appendix 3.A). The black curve from CRUTEMS is compared with those from NCDC (Smith
and Reynolds, 2005; blue), GISS (Hansen et al., 2001; red) and Lugina et al. (2005; green).
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Greenhouse gases are increasing

Carbon Dioxide Variations
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Global circulation models say: it Is humans

horizontal grd (latitude - longitude)

vertical arid (height or pressure)

Physical Processes in a GCM
atmosphere -
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Cconsensus?
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Projections

Global surface warming (°C)
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The troposphere
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AIr temperature

Inclination of incomingadiation.
Altitude.

Presenc®f large water bodies.
Aspect.

Type of surface.

Clouds and dust.

Urbanization



