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Origi‘n of Megern Atmosphere
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- H,0, CO,, SO,, CO; S, CIZ, N,, H,, NH,, and CH,

~ allowed formation of oceans-and earliest life —mme—
-« modern Atmosphere oy

— evolved after Cyanobacteria started photosynthesiz‘ing /

\ = oxygen produced did not reach mﬁﬁern‘l-eyels until-about 400

million years ago - /
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e compared to the size of
the Earth (10* km), the
atmosphere Is a thin
shell (120 km).
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e dry and less dense

e temperature in this region increases
- gradually to -3 degrees Celsius, due to the
~ absorption of ultraviolet radiation

» ozone layer absorbs and scatters the solar
ultraviolet radiation

e ninety-nine percent of "air" is located In g ™
first two layers

« every 1000-

1% less air pressure
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place between the radlant energy and
atmospheric gases

o Chemists
— behavior of the chemical materials in the
atmosphere

-« the ways in which lightning causes the formation
of substances

~ e chemistry o

e 0zone layer and of chemicals




* Meteorologists, climatologists and
~geographers
~ —lower layers of the atmosphere

|
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e predicting the weather
* Investigating climatic regions
~ e examine the effects of climate and weather on
human soc:|ety 5
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e Occur because the
earth’s axis Is tilted

» Creates opposite
seasons in the
northern and
southern

nemisphere

e Factor that
determines global
| ~air circulation

Tropic of Capricorn

Antarctic Circle patte 'S

Seasonal Changes

Arctic Circle

— Tropic of Cancer

— Equator







O CEANNSUIERLS

e Sea-surface temperature influences
alr temperature as the ocean
exchanges heat \ILE .he overlying

Sphere: T g

It also influences evaporatron rates
which are generally higher W
-sea-surface temperature IS-higher
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Pl CUIIEALS
» There are two type of Ocean Currents:

e 1. Surface Currents--Surface
Clrculatlon

.“‘5‘ e

Lhese 4":: Y ake-Up abo % Q§ e
all the water in the oceaﬂ |

« These waters are.the upper 40 |
of the ocean. :
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O CEANNSUIERLS

e 2. Deep Water Currents

* These waters make up the other 90% of the
ocean

ot | NESE Waters move arg nd the ocean basins

- ay densi - iven-foftes-and:c wtx

e dlfference ISC unctlon of ™~
different temperatures and sahimity

*These deep waters sink.iatothe deecs"e
basins at high latitudes where-the=

_terpperatures-are cold enough to cause the
- den reases
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‘ﬂ.v-r_"'.vo

pr 2 md@-‘* -

Secondary Forces”_




lw"‘ Wing b,!,;’;’on'

i‘. ;W
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Energy imhalance

| Solar energy heals
equator more than
the poles.

\J"‘ -

Balancing act

Wanm air, waker flows |

to colder poles while
cold air, walker flows [0

warmer equator.




Coriolis Effect

* The Earth is a spinning N
globe where a point at the >\
equator is traveling at ¥ (~---‘--~f} -
around 1100 km/hour, but ° “T”

a point at the poles Is not -

moved by the rotation. oY
This fact means that !

%
-

projectiles moving across T

the Earth's surface are (Deflectiontothe |
subject to Coriolis forces Hemisehere
that cause apparent

deflection of the motion.

Deflection to the left
in the Southern
Hemisphere



Coriolis Effect

Since winds are just molecules of air, they are also
subject to Coriolis forces.

Winds are basically driven by Solar heating.

Solar heating on the Earth has the effect of
producing three major convection zones in each
hemisphere.

If solar heating were the only thing influencing the
weather, we would then expect the prevailing winds
along the Earth's surface to either be from the
North or the South, depending on the latitude.

However, the Coriolis force deflects these wind
flows to the right in the Northern hemisphere and to
the left in the Southern hemisphere.
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Sparse precipitation in all seasons
Polar high  ~P7® Prec¥

‘ Subpolar low 60°

Ample precipitation in all seasons

Winter wet, summer dry

30 Dry in all seasons
Summer wet, winter dry

Equatorial low
3aT0)

0 Abundant precipitation in all seasons
Summer wet, winter dry

. Dry in all seasons
Winter wet, summer dry

Subpolar low go- AmPple precipitation in all seasons

Sparse precipitation in all seasons




Alr Pressure

e alr pressure 1Is caused by the weight of the air
pressing down on the Earth, the ocean and on
the air below

 the pressure depends on the amount of air above
the measuring point and falls as you go higher

e alr pressure changes with weather



...and-Weather

e air In a high pressure area compresses and
warms as It descends

 the warming Inhibits the formation of clouds,
meaning the sky Is normally sunny In high-
pressure areas

e haze and fog might form
 the opposite occurs in an area of low pressure
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o High pressure 0 High pressure Low pressure Low pressure
atEarth's atEarth's atEarth's atEarth's
surface surface surface surface
Alr slowly ~flowing out Air flowing in ..1ises and cools,
descends... clockwise at counter- often forming
the ground. clockwise... clouds and

precipitation.



Humidity
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www.roewcamp.com/piotos.htm




Liquid wins Vapor wins

Amountofliquid water  armount of liquid water  Amount of liquid water
remains CO!"SW“ 9% jh puddle increases as  in puddle decreases as
evaporation and condensation exceeds ewvaporaton exceeds

condensation cancel evaporaton. condensaton.
each other out.
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e moisturgs th osphere 1%5 a of ’H Ich cover
an aveffdge of-40%0f the EartiFatiar I\(Qﬂ time

\

e aclg dless Earth would ab%orb near Y 20 perce t more

heat fromivite suik,

-, .
+ cId¥A cool the planetby reWeeHng .

space. This is known as Albedo
However "
0 clouds reduce the amount of heat thatr '~ pat s'into

space\by abswhe h ‘l-&d|at|ng fd‘ }3’ surface
of It




B By convection
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Precipitation

 AIr containing water vapor cools in atmosphere
and therefore condenses to form droplets of
liquid water
— Rain: hquid, falls, d >0.5 mm (sphere)

~ Freezing Rain: occurs when drop touches frozen
surface

— Sleet: Ice pellets, d < 0,5 mm, begins as rain but
enters air below freezing

— Snow: water deposits in hexagonal nuclel below
freezing

— Snow Pellets: grains of ice, d = 2-5 mm
— Hail: 5-190 mm in diameter, concentric rings of ice
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> hQrL‘/or}ra /ind moves from areas of h| e~

RALOFIOYVAPressure

\?\/Arn al wind moves from low to high
um ure

\ {)p“ IS determined by d{ff e
ssur-e\ !
( oriolis effect causes windss

figh pressure zone: s ang| L0 |
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* wind speed Is detected b" a anemometer
and- dlrectlon bx a wea*her vane

. Wmd directigis based on where the wind




North-polar high pressure

Prevaling westerlies

Subtropical high pressure

Trade winds

Equatorial low pressure

Trade winds

Subtropical high pressure

Prevaling westerlies

South-polar high pressure




Fronts

e \Warm Front

— separates warm air from the cooler air it moves into
(6 mph, NE)

— rises over cool air masses
— develops clouds and light precipitation

e Cold Front

— cold air advancing into warm (9 to 30 mph, SE)

— pushes under warm air — rising air just ahead of
front

— vertical movement strong and thus thunderstorms



Fronts

 Stationary Front
— boundary of fronts does not move

— generally due to winds running parallel to each other
In two areas

e Occluded
— where cold front overtakes warm front



Severe Weather - Thunderstorms

occur from eguator to Alaska

may have hail, strong winds, lightning, thunder, rain &Z
tornadoes

moist air rises due to frontal zone lifting causing loss of
heat leading to cumulus clouds with updrafts

at 42,000 feet downdrafts and precipitation start
may last an hour

severe thunderstorms occur when cold front approaches
warm front (which supplies moisture and energy)

— winds over 60 mph
— hail > 3/4 inch
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» swirling masses of air W|2h/?)eeds of 300 mph+
* watérspouts occg over Mater
* center of tornadgyis ext eme low pressure which
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/it EEspeeds greater that 74 mph at the center™

1} Oewﬁrﬁ er warm oceans of the tropics %

. 50far insolation (water >80°F) proyides enerc y

J

-

e for huge evaporation, cloud{o Matio] gnd .\
it osp‘lakmc lifting

o




. L nf
ther- Hurricanes

S

. e-

Stagess &
. ;‘epa.ra”f thunderstorms over tropical ocean
\*. :'é)y@'r circulation which causes them to pick U
" dmore more moisture and heat energy from ocean.
_ Winds speeds of 23 to 40 mph lead t [T ropice s
- Depression . . . \i
E .rbpis_}l‘Storms have lower chJL 2. and higher

“wind speeds (40-75) .
sNGeliter is the eye. f
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The EI-NIno e Occurs every few years

Southern « ENSO’s occur when
: : the prevailing westerly
Oscillation winds weaken or cease
_ Normal Conditions and surface waters

B along the South and
ol X North American
Coasts become warmer

 Upwellings of cold
nutrient rich waters
are suppressed

e Leads to declines In
fish populations

'

- Increased ?

, . Convection .
'

NOAAPIEL - TAC



e Average long term

weather of an area CI | mate

— Seasonal variations

and weather extremes
averaged over a long
period (at least 30
years)

e 2 Main factors
— Temperature

— Precipitation
e amount
o distribution




