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The Earth as a System
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OurSo[afem is about 16 billion kRm



Atmosphere

.

A gaseous sphere€
it envelopes the Eart



Hydrosphere

o All of the

o 71% of the eart
29% is terra firm




Lithosphere

o The Earth's solid
surface, often called
the crust of the earth.
Itinc




Biosphere




A change in one sphere results in changes in others - called
an event

Eorest fire destroys plants in an area
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Interactions between spheres

Hydro
- turbidi
Turbidity => impacts

water plants/animals

Natural events
Earthquake, hurricane,
forest fires

Human caused events
Oil spill, air pollution,

construction



Earth Facts

Pistance Wun: 150 million kilometers (93.2 million miles)
*Orbital period: 509981 days
*Rotational period: 23XEL]
o Tilt of axis: 23.45 degre
*Diameter: 12,756 kilome
Mean density: 5 g/cc
fuce temperature: 15
1.0. ,
position: 7/ \E21% O and 2% other.
id-ocean ridg 1lt, andesites, granites,
ones, shales, limestolllls, metamorphic.
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Age of the Earth

arth and the rest of the solar system is about 4.55
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Composition of the Atmosphere
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* Nitrogen :
* Oxygen 20.9

s Argon
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Other Components of the Atmosphere

 Water Drople
3 ce ryst

© N
Sulfuric Acid Aeros

O Voleanic Ash

s 2lown Dust

4

1 Pollutants



Composition and Altitude
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l Up to about SONGR atmospheric composition is
uniform (troposg
 This zone is called’
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Planets and Atmospheres

e At top Ofdt Tasmpere, an atom behaves like
any ballistic 00



The Relationship Between Air Pressure and Altitude
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Air Density and height

Air molecules —Fp &

Air density

Air
pressure

0
Low

Increasin



Vertical Pressure Profile

Above 99.9%

Pressure increases at a
curved rate proportional

[) U A/

Above 99%
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100 meters works well.
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Temperature Structure of the Atmosphere

o The atmosphe
on temperature

ween layers.



Atmospheric Layers
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PHERE

THERMOS

0.0071 mb

Altitude (km)
Altitude (mi)
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Temperature

* Troposphere (Weather)
* Stratosphere (Ozone Layer)
* Mesosphere

8 layers are defined
trends in average air
temperature (which changes
with pressure and radiation),
where the outer exosphere is not

Dy constant

shown.



The Troposphere

. ce shuttle

o 'spa

e Where we live (all the
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QE‘, 80 meteors
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I ) o Deeper at the equator
T Q g than the poles
o TR ... g « WHERE WEATHER
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The Stratosphere

* Contains the ozone layer

Where ultra-violet
radiation is absorbed

high-energy radiation
from the sun

Sratosphere — This also means that the
stratosphere is warmer
than the top of the
troposphere because it
has absorbed that energy




Ozone

o Is avariable ¢

* At the surface
> — e

hemite



Ozone

o In the stratosph
- Is a beneficial gas
1+ radiation
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g gases yrocarbons — CFCs):
de compounds vgld in aerosol sprays,
ators and air-condltioners




Mesosphere

* 50— 80 km altitude

* Temperature
* 0C at base, -95 C at

top
» Top is coldest region
of atmosphere



http://www.njcmr.org/distils/lab/ozone/layer.jpg

Thermosphere

rly called Ionosphere




Ionosphere

€10
of the atmospheré®
ionized by solar raa

affects the transmissio
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Ionosphere — Regions

Different Regions of t
Ionosphere

D (70- 90 kms, ionized by X-ray
0.1-1 nm) ’ Topside

E (90- 150 kms, ionized by
EUV 80-103 nm and X-
rays 1-20nm )

F2 Layer

F Region

Altitude in km

F (forms F1 )and F2 layers
during the day) (ionized
by EUV 20-80 nm)

F1 Layer

E Region

D Region

Density: 104




How is the Ionosphere Formed?

Incoming solar vittl
In the process, part
a free electron and a
(Cosmic rays and solar 7
process but their effect is min

W72 is incident on a gas atom (or molecule).
gadiation is absorbed by the atom and
tively charged ion are produced.
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Air density decreasing Amount of EUV lonosphere density

: ) increasing with maximum at some
with altitude : :
altitude altitude

Why ionospheric layers form at some altitudes ? This is the resulting of
two opposing phenomena : on one part, the decreasing of the
density of the neutral atmosphere as altitude increases (left), and on
another part the increasing of the amount of EUV as altitude

Increase (center) create at some altitude an increasing of the density
of ionosphere (right); a layer forms.



AM radio transmitter

: 1 (lonosphere Radio Prop)
AM radio waves are long enough tagnterfere with ions in the sun-

charged D layer, but at night the B layer is weak and the AM signal

propagates further, requiring stgfions to use less power.




Why is the Mesosphere so Cold?

* Stratosphe armed because of ozone layer

o Thermosphere

accelerated by si
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Magnetic
needle
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Mercury Earth
- »
Venus

Sun

Neptune
Uranus

Jupiter




VENUS EARTH MARS

100,000 mb 1,000 mb

COMPOSITION
0.03%
78%
1%
21%




