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Why is the Atmosphere Important?

* Weather exists because of the atmosphere.



* What gases are found in the atmosphere?

Nitrogen, Oxygen, Water Vapor, Carbon Dioxide,
Ozone, Other gases

Because of the change in air temperature!



Composition of the Atmosphere

* Nitrogen:
* Oxygen:

— Argon 0.98%

— Carbon Dioxide 0.036% 78%
— Neon 0.0018%

— Helium 0.00052% 1%

— Methane 0.00015%

— Krypton 0.00011%

— Hydrogen 0.00005%






This is where all living things live
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Troposphere

* As you move up
iInto the
STRATOSPER troposphere the
B OO temperature
decreases.

» At the top of this
layer the air
temperature Is
about - 60°C
(-76° F).




Troposphere

» |t extends to about - 2
14 kilometers - -
(around 9 miles) ;B e . .
above the Earth N h o =

* and is where - o o2 8 &
virtually all weather X
takes place. : ; : ; :

QSO o D




THE STRATOSPHERE

® Approximately 40km thick




Ozone Layer

 The ozone layer is found there. WHAT IS THE
OZONE LAYER?




® The thickness of the Ozone Layer is shrinking because
of CFC’s (Chloroflurocarbons) and aerosol products.




THE MESOSPHERE

* |tis the third layer of the atmosphere




Mesosphere




THE THERMOSPHERE
Thefourthandlastlayer




Thermosphere

EXOSPHERE
The farthest layer
640 30 64,000 krm (400 1o 40,000 m) above Farths surface
The air dwandies 10 nothing as molec ules drift N0 space

THERMOSPHERE
Where the temperature rines
B0 10 640 krm (50 1o 400 mill abows Earthy surfacs

Even thoogh the as theee is Thin, it absors %O much solar radiation that the Temperatune can reach
WP 20 2300 C (4407 7). Within the theermosphere e the lonospbere and magnetosphere The
loncaphere containg slectrically charged particies that can interfere with radko Brosdcasts
particies i the rragnetowphere are affocted by Cartis magnetic Bold and under the rght conditions,
Create The Deeutiul sharenerning Northen and Southemn Lights

16 krm (10 ol ) ot the Equinton. .-mmnmuu.-wu-nrn
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Thermosphere

* Thisis
also
where the




Divided into two layers

* lonosphere




lonosphere

e At an altitude of 90 to 400km the IONOSPHERE is
found.




Free Electrons, these reflect

Positively radio waves
Charged lon




Two Types of Recombination:

Dissociation recombination, 2 steps:

Electron splits AX* Neutral Atom X
O O lon X* apart @ \ Single
AX* Atom A
\ © — O
Molecule A Charge Exchange Dissociation Recombination
: X" +A, 2 AXT+A AX*+e > A+X
Radiative recombination, 1 step:
_ A
O [
- |
lon X* Radiative Recombination

X*+ e > A + Radiated Energy




Iectron

ATMOSPHERIC

ELECTRON ™ PARTICLES

s CONCENTRA'HON

“The Ionosphere Communications, Surveillanca, and ¥
Direction Fmdmg

Leo F. McNamara1991 \
ISBN:.0-89464-040-2". .
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F2 - Region

e 300Km

e 10°N./cm3 (noon)

e 10°N_/cm3 (Midnight)

F1 - Region

e 200Km

e 2.5x10° N_/cm3 (noon)
e Absent at night

E - Region

e 110Km

e 1.5x10°N_./cm3 (noon)
e 1.0x10*N_./cm3 (Night)

D - Region

e 90 Km, Lower following solar flare
e 1.5x10*N_/cm3 (noon)

e Absent at Night




Reflectivity of the Ionosphere
® ® T @ e ® o o

o’=Ne?/E;m
N = Electron Density
e = Charge on electron
m = Mass of an electron




Variability of the lonosphere

SUMMER DAY WINTER DAY NIGHT TIME NIGHT TIME
PORADIC £ PRESENT

e Diurnal (Thru the day) Tt i s
e Seasonal (Thru the year) S

e Location (Geographic & Geomagnetic)

e Solar Activity (Solar Cycles & Disturbances)

e Height (at different layers)
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Layers of The Atmosphere

—



IONOSPHERE REGIONS




Source of Space Weather / lonospheric
Disturbances: The Sun




Exosphere

* |tis the outer layer of the thermosphere.
* Satellites are found in this layer.



The Magnetosphere

|
Solar Wind

Van Allen Radiation Belts Plasma Mantle

=

Plasmasphere

Magnetosheath}




Magnetosphere
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Other effects include satellite damage, power outages, GPS errors,

radio interruptions, etc.
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http://www.atms.unca.edu/dmiller/atms103/Chapter%2001%20The%20Earth'
s%20Atmosphere.ppt
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