Concepts of energy and heat

On the molecular level, what is heat?

Energy absorbed by the molecule
and converted to kinetic energy

How Is heat transferred?

Conduction
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Energy balance for the Earth
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Spectra of incoming vs. outgoing radiation
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Earth & moon by Galileo




Earth and moon from Mars

Earth Moon
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The Earth’s magnetosphere

10 Earth radii to 1000 Earth radii




The Earth’s ozone layer




CFCs and ozone depletion

CFC = chloro fluoro carbon




The Earth’s ozone layer
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The ozone hole over Antarctica



The Earth’s ozone layer
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The Earth’s ozone layer
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The Earth’s ozone layer
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Ozone depletion avoided
The year is 2065.

Two-thirds of Earth’s ozone is gone — not just over the
poles, but everywhere.

The ozone hole over Antarctica has a twin over the North
Pole.

The UV radiation on mid-latitude cities like Columbus is
strong enough to cause sunburn in 5 minutes.

DNA-mutating UV radiation is up more than 500 percent,
with harmful effects on plants, animals, and human skin
cancer rates.
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(a)

Atmospheric pressure

About 90% of the mass is
In the troposphere

Figure 8.10
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Atmospheric pressure
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Low pressure High pressure
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Atmospheric high and low pressure

Convergence aloft

Divergence aloft '

Figure 8.11




Rising air, low pressure, precipitation

Clouds with
vertical development
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Rising air, low pressure, precipitation

Concepts and processes:

Absolute humidity
Relative humidity
Dewpoint

Sensible heat




Atmospheric circulation
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Coriolis effect
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Coriolis effect from a rotating Earth
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Equator

(a) Nonrotating Earth

Figure 8.12
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Coriolis effect — deflection of moving objects

Deflection to the right in Northern Hemisphere

Equator
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Global distribution of heat




Global wind pattern
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Tropical convection cells




Tropical convection cells




Global atmospheric pressure
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Northern Hemisphere
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Earth surface — true color
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Concept of albedo

Albedo is the reflectivity of the Earth surface

Compare:

snow
hardwood forest
prairie — wet versus dry grasses




Heat loss and gain from the oceans

0.6

0.5 Incoming sunlight

0.4

0.3
Qutgoing heat

Calories per square centimeter per minute

I3 00 A, | I I | ! I ! I I T Tl
90° 60° 50° 40° 30° 20° 10° Equator 10° 20° 30° 40° 50° 60° 90

South Latitude North



Atmospheric circulation
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