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E_ncrgg T ransferin the Atmosphcrc

Earl:h’s energy 1s
Providcd bg the .5{ ]N

Encrgg IS imPortant to us because it...

Drives winds and ocean currents.

A"ows lants to grow to producc food.
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When [ arth receives energy from the Sun,
what three things may happen to that energy??7

. Reflected back into space.
2. Absorbed bg the atmosphcrc.
3. Absorbcd by the land and water.




Some solar energy
is reflected out into
space by clouds,
aerosol gases and
the atmosphere

Solar energy from the sun
passes through the atmosphere
and heats Earth's surface

- Some solar energy
. is absorbed by the

Some solar energy ©  atmosphere
is reflected by
Earth's surface the
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Does land or water
absorb the Sun’s
enerqy faster???

Think about a sunny
day at the beach ...



Land.... Why?

eBecause it takes more energy to warm up a body of
water than it does to warm up an equal area of land.

Think about it...when you
walk out onto the sand
during the day, it is HOT,
SO we sometimes
RUNNNNNNNN to the

cooler water!




Figure 2--Conduction, Convection, and Radiation

Conduction Convection
Energy is transferred by direct contact. Energy is transferred by the mass motion
of molecules.

Radiation

Energy is transferred by electromagnetic
radiation. '




Why can life exist here on Earth only?

Answer: Because the atmosphere
holds just the right amount
of the Sun's energy!!






ﬁ 220 Wind

The uneven heating of the Earth’s surface by the Sun
causes some areas to be warmer than others...

...Remember that warmer air expands, becoming less
dense than cold air... causing air pressure to be lowered
where the air is heated & warm air rises:

S0... what is wind???



Wind is...

the movement of air from an area of higher
pressure to an area of lower pressure!




Do different areas of
Earth receive different

amounts of radiation
from the Sun?

How?
Where?
When?
Explain!

Autumni{Fall)



Which portion of the Earth receives the most radiation
from the Sun?

Rising—., — Polar cells.
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Polar easterlies

The heated air at the equator is less dense, so it is
displaced by denser, colder air sinking, which creates
convection currents in the atmosphere:



The cold, denser air coming from the poles,
receives less radiation from the Sun, making
the air at the poles much cooler- This results
in the dense, high-pressure air sinking and
moving along Earth’s surface-

Note: Dense air sinking
as less-dense air rises
does not cxP]ain
cvcrgthing about wind...
itis onlg one factorin

Forming wind!



The Coriolis Effect:

When the rotation of
Earth causes moving air
& water to appear to
turn clockwise (to the
right) North of the
equator and to the left
(counterclockwise)
South of the equator.

Due to the earth's rotation
=]

Northern Hemisphere

Southern Hemisphere

o,/

Objects deflect to the right

in the northern hemisphere

Objects deflect to the left
in the southern hemisphere
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(Alobal Winds

T hese winds blow all around the g]obc

& are based on tcmPsl
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1. | rade Winds

2. Frcvailing Westerlies

3. Polar [ asterlies
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Trade Winds:
» Also called TroPical Winds (warm!) near the

ccluator
) ) - Polar Easterli
- UScd bg sailors to establish carlg trade _' \ olar basterties
: \ Westerlies
rOUtCS Horse Latitudes
\ Nnrthea_st
Prevailing Westerlies: e v
= Olarums
n Locatcd between the Polar & trade winds / ) ?f;égev?is;ds
Horse Latitudes

Westerlies
"Roaring Forties"

Polar Easterlies

- RcsPonsib]c for the movement of weather
across North America

Polar Easterlies:

* Remember: the equator is the line of
. FOUHC! near the POICS (COIC!!) symmetry, so the winds to the North mirror the
winds to the South, just like temps do.



Winds in the Upper Troposphere

Narrow belts of strong winds, called Jct Streams, blow near the toP of the

: Jet streak: Area of maximum
tro DOSP hcrc. . wind speed within jet siream |

3 ..'-.r

Fo arjct streams form at the boundarg of cold,
drg Polar air to the north and warmer, more moist
troPical air to the south.

Favorahle for A
storm development
Not favorahle for
storm development

T he Jet Stream....

* Moves faster winter because the difference between the cold air and
warm air is greater!

*Moves storms across the US

= Pilots ﬂying west Deast save time & fuel.
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Local Wind Systems



Local Wind: Sea Breeze

The movement of air toward the land from the
water (sea).

Warmer air rising

Created during the day because solar radiation
warms the land more than the water.

Air over the land is heated by conduction.

Heated air is less dense & has lower pressure.

Cooler, denser air over the water has higher
pressure & flows toward the warmer, less
dense air.

Results in a convection current that blows wind
from the sea toward land.



Local Wind: Land Breeze

* The movement of air toward the water
from the land.

" Created at night because the land cools
much more rapidly than the ocean water.

= Cooler, denser air above the land moves
over the water, as the warm air over the
water rises.

= Resulting in a convection current that
blows wind from the sea toward land.




Types of
Precipitation




