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WARM UP
Some of the Sun’s energy coming through Earth’s
atmosphere is reflected or absorbed by gases and/or

needs to absorb lots of solar energy to warm up

The heats and releases its heat up fairly quickly.

The on Earth helps to regulate the temperature
range of Earth’s atmosphere.

Solar energy that is absorbed by Earth’s land and water is
changed to heat but is trapped in the troposphere is know
as the .




Closure
Explain how solar energy
affects Earth’s land and
water.
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WARM UP (copy right hand side only, not picture)
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CLOSURE

What causes convection
currents in the atmosphere?



WARM UP

1. Name two convection currents near
bodies of water that cause local
winds.
land and sea breezes

2. Name the warm surface current in

the Atlantic
Gulf Stream

3. Name the cold surface current in
the Pacific
California current



CLOSURE

Since temperature is a major factor in
climate zones, name three things that
are related to climate.

1. Convection regions are at
different latitudes

2. Temperature differences
between the equator and the
poles

3. Warm and cold surface ocean
currents



WARM UP

1. Convection cells are in the
atmosphere and Earth is spinning
on its axis. This causes the global
winds to curve. What is this
called?

Coriolis effect
2. What do the Westerlies and the
Jet Stream have in common?

both blow from west to east



Closure
Name the global winds from
the poles to the equator.
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Transfer of Energy

Radiation Sunlight

warms the ground.

warm air

Conduction The warm
ground heats the air.

cool air

Convection

Cool, dense air sinks
downward and pushes
warm air out of the
way. Warm air carries
enerqy upward.




6.4.7 Explain how solar energy affects Earth’s atmosphere and surface (land and water).

Solar Energy

e The driving energy source for heating of Earth
and circulation in Earth’s atmosphere comes from
the Sun and is known as solar energy.

Reflection or Absorption by Gasses or

Clouds

e Some of the Sun’s energy coming through Earth’s
atmosphere is reflected or absorbed by gases
and/or clouds in the atmosphere.




Getting the idea])

On a bright, sunny day you might experience the
warmth of the sun on your skin. Have you ever
walked barefoot outside and felt the heat from the hot pavement
or sand? What you are feeling is energy that came from the sun.
What happens to the sunlight that reaches Earth?

Reflection and Absorption
Our sun is a vital source of energy for Earth. The sun gives off

both heat energy and visible light. Visible light is energy of
particular strengths that can be seen by the human eye. As Earth
receives energy from the sun, two different processes can happen.

First, absorption can occur. Absorption is when the energy is
taken in by an object. Solar energy can be absorbed by the gases
in the atmosphere. A material that absorbs sunlight will get
warmer. Some of the sun’s rays are absorbed by the atmosphere.
This makes the atmosphere warmer in these areas. Remember
from Lesson 22 that ozone in the stratosphere absorbs the
ultraviolet light coming in from the sun. Ultraviolet (UV) light is
very high-energy light. When the ozone absorbs the UV light, it
makes that area of the atmosphere warmer (and also keeps us
from getting harmed by the UV light!) Some sunlight passes all the
way through the atmosphere without getting absorbed. When it
gets down to the surface of the earth it can be absorbed. The
parts of the Earth’s surface that absorb sunlight get warmer.
Imagine walking barefoot on black concrete in the summer. It’s
hot! It has absorbed a lot of sunlight. The oceans also absorb a
great deal of solar energy. In general, dark surfaces on the Earth
absorb sunlight and make the Earth warmer.



The rays of the sun’s energy coming toward the Earth can also be
reflected back up into space by materials in the atmosphere or by
materials on the surface of the earth. Reflection is when energy
bounces off a surface. Clouds tend to reflect sunlight back out
into space. White surfaces such as ice caps and snow also reflect
sunlight. Since they reflect the energy, they don’t get warmed by
it. Walking on a white surface in the summer isn’t as hot on your
feet as that black concrete! The energy that is reflected by these
materials doesn’t stay in the atmosphere or on Earth’s surface.

So there is an important balance happening every day with the
solar energy coming to Earth. Some of it is absorbed, which drives
the weather cycle and keeps the Earth’s atmosphere and surface
warm enough for organisms to live. But some of the energy is
reflected, which is good because if this process didn’t happen, the
Earth would get too hot. Earth’s atmosphere and surface create a
delicate balance between energy received and energy lost.

—3 20%% clouds and
atmosphere absorb

—_— 509%% Earth s surface
absorbs

— 5% Earth’s surface
reflects

——— 2592 clouds and
atmosphere reflect




Solar Radiation Uneven heating of the earth’s surfaces produce winds

through convection currents.
Arrows show the average global reflection
and absorption of solar radiation.

About 5% of sclar energy is
reflected by Earth’s surface.

About 25% of solar energy
is reflected by clouds
and Earth’s atmosphere.

About 20% of solar enerqgy
iIs absorbed by clouds and
the atmosphere.

About 50% of solar energy is
absorbed by Earth’s surface.




Solar radiation powers
the climate system.

Some solar radiation
is reflected by

the Earth and the

atmosphere.

About half the solar radiation
is absorbed by the

Earth’s surface and warms it. Infrared radiation is
emitted from the Earth's
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6.4.7 Explain how solar energy affects Earth’s atmosphere and surface (land and water).

’Heating Up Land and Water

e The land heats up and releases its heat fairly quickly, but
water needs to absorb lots of solar energy to warm up. This
property of water allows it to warm more slowly but also to
release the heat energy more slowly. It is the water on Earth
that helps to regulate the temperature range of Earth’s
atmosphere.

lGreenhouse Effect

e Solar energy that is absorbed by Earth’s land and water
surfaces is changed to heat that moves/radiates back into
the atmosphere (troposphere) where the heat cannot
transmitted through the atmosphere so it is trapped, a
process known as the greenhouse effect.




The Greenhouse Effect

Greenhouse gas molecules absorb and emit infrared radiation.

Atmosphere without Greenhouse Gases Atmosphere with Greenhouse Gases

Radiation from the surface
s lost more slowly. Earth’s
surface is warmer,

Average Temperature: 15°C

-
Radiation from Earth’s surface

s lost directly to space.

Average Temperature: -18°C
\ J

sunlight M infrared radiation The atmosphere is much thinner

than shown here.

J




6-4.8 Explain how convection affects weather patterns and climate.

’Convection Currents

e Because warm air near Earth’s surface rises and then cools
as it goes up, a convection current is set up in the
atmosphere. There are three atmospheric convection areas

in the northern hemisphere and three in the southern
hemisphere.

Three Types of Convection Areas

e the tropical region begins at the equator and extends to the
about 30 degrees north latitude;

e the temperate region extends from there to about 60
degrees north latitude, and

e the polar region extends from there to the north pole, 90
degrees north latitude.




6-4.8 Explain how convection affects weather patterns and climate.

[ Land & Sea Breezes

*On a smaller scale,
convection currents near
bodies of water can cause
local winds known as land
and sea breezes.




6-4.8 Explain how convection affects weather patterns and climate.

Land Breeze

Sea Breeze

descending
cool air
‘ ; rising warm

_ air

land breeze

L |
descending
cool air
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rising warm
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Land Breeze

What is a land breeze?

A land breeze occurs at

night when the land cools

faster than the sea. In [+
this case, it is air above I'}E'.-llff.'l'lflil'l!] i - '
the warmer surface water ['.I.llll ﬂil’

that is heated and rises, Dark/Nite/Land

puIIing in air from the | lihi"u Warm
cooler land surface. H."

¢

Hint to remember this:

4 |etters in:

S -~ landbreeze 7

Nite (not night) ©
Land it




Sea Breeze

What is a sea breeze? AL

On a warm summer day o Rt
along the coast, this &
differential heating of - Y
land and sea leads to the
dgvelopment of local Iiﬂillq warm
winds called sea breezes. ;

As air above the land air
surface is heated by 1 ;
radiation from the Sun, it

expands and begins to

rise, being lighter than Iﬂﬂd ,‘.:‘ }
the surrounding air. To "1...........‘L B CEa hlﬂﬂiﬂ' J

3 .
descending
Day/Sun/Sea Eﬂﬂ| Gl

replace the rising air, : ™ m, -

cooler air is drawn in
from above the surface of
the sea. This is the sea
breeze, and can offer a
pleasant cooling
influence on hot summer
afternoons.




Waves and

45
Surface Currents 3

e The surface currents of Earth’s oceans that
circulate warm and cold ocean waters in
convection patterns also influence the weather
and climates of the landmasses nearby.

. . ) Studylams
6-4.8 Explain how convection affects weather patterns and climate. }
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e The warm Gulf Stream current water influences
the eastern Atlantic shoreline of the U.S., while
the cold California current influences its

western Pacific shoreline.

iforniz Nt = ()] 1]



http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm

6-4.8 Explain how convection affects weather patterns and climate.

Iiat/ate—ndlimat.hm
. Studylams
e Because of the unequal heating of Earth, \..iher and
climate zones (tropical, temperate, and Cimate

polar) occur.

e Since temperature is a major factor in
climate zones, climate is related to:

e the convection regions at various latitudes,

e temperature differences between the
equator and the poles, and also

e warm and cold surface ocean currents.
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6-4.8 Explain how convection affects weather patterns and climate.

u y ams Air

Global Winds et

e Convection happens on a global scale in the
atmosphere and causes global winds. These
winds then move weather systems and
surface ocean currents in particular directions.

Global Wind Belts

e Due to the spinning of Earth, the weather
systems in these regions move in certain
directions because the global wind belts are

set up.
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6.4.9 Explain the influence of global winds and the jet stream on weather and climatic
conditions.

[Coriolis Effect

e Global winds are found in each

convection region.

e Because convection cells are in
place in the atmosphere and Earth
IS spinning on its axis, these global
winds appear to curve. This is
known as the Coriolis effect.




Coriolis Effect Chant

eWinds CURVE and BEND because
of the SPIN, causing

eTrade, Westerlies and Prevailing
Winds,

e Coriolis Effect, Coriolis Effect!
e Coriolis Effect, Coriolis Effect!




Air Pressure & Wind
{Because the earth spins it causes
wind to blow In a curved path.

Curlulls Sifag

blowlinfcinved|pa

West to east and east to west.




Air Pressure & Wind

oEs ©f wines

Rolardeastenlies

Chant: “Coriolis Effect”-
Winds curve and bend, because
of the spin,

a A causing Trade, Westerlies and

Tiaee Winds

Coriolis Effect, Coriolis Effect!

Cause U.S. hurricanes blow from West to East
(when they originate for us in Africa)




Air flows from areas of higher pressure to areas of lower pressure. Based on this
fact, the predicted wind direction for the area on the left side of this satellite
image would be from the southeast. The Coriolis Effect influences wind by
deflecting its path to the right in the Northern Hemisphere. The sequence of
weather satellite images shows that the actual wind direction is from the
southwest. The

satellite images show atmospheric motion over the northern Pacific Ocean for a
36-hour period.

Click the image to see the animation. Use the movie controls to step through or
replay the movie.

Observe an animation of the Coriolis effect
over Earth's surface.
Keycode: ES1904



http://www.classzone.com/books/earth_science/terc/content/visualizations/es1904/es1904page01.cfm?chapter_no=visualization
http://www.classzone.com/books/earth_science/terc/content/visualizations/es1904/es1904page01.cfm?chapter_no=visualization

A plane flying from Anchorage, Alaska directly toward
Miami, Florida would miss its target due to the Coriolis
effect. The target location where the plane was headed
when it took off has moved with Earth's rotation, so the
plane would end up to the right of its original target.

Observe how the Coriolis effect influences
wind direction.
Keycode: ES1905
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6.4.9 Explain the influence of global winds and the jet stream on weather and climatic
conditions.

e|n the global wind belt
regions, the prevailing
direction of the winds and
how air movement in these
large regions affects weather

conditions.



l

e Global Winds are caused by the
spinning of the earth.

* The spinning of the earth, the
spinning of the earth.

e Global Winds are caused by the
spinning of the earth.

* The spinning causes Global Winds!



- Air Pressure & Wind




Air Préssure & Wind
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Air Pressure & Wind
{Because the earth spins it causes
wind to blow In a curved path.

Curlulls Sifag

blowlinfcinved|pa

West to east and east to west.




~ Air Pressure & Wind

Chant:
oEs ©f wines
“Coriolis Effect”-
wind curves and
bends, because of
Castenlies the spin,

causing trade,
westerlies and
prevailing winds!

Prevadling westarlies
R

Tl‘ade Wﬁ Cause U.S. hurricanes blow from West to East

(when they originate for us in Africa)




Air Pressure & Wind @ close
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¥ina convectlon ce‘ hot air risestand'moves out
to sea and cold air'sinks and' moves over Iand

_ Tihe\Coriolis effect:makes wind move'around'the
earthion aicuryed path yfromithe eastior,west




R Radiation warms 7
the surface.

Cooler air pushes
,~ warm air upward,

creating a

convection current.
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Heat from Sun
Cold aﬂ ﬁwa i

Warm air
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How Winds Form




General circulation patterns over the
Northern Hemisphere.

Q} —._ Descending air _—.
gﬂu N
(' . Asceqding
— ‘} Polar easterlies — air

E'nlar front (variable winds)
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rtropical convergence zone(low presst
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WINDS WILL BLOW

W
A
R
M

FROM HIGH TO LOW



e No matter where you are or where you go-
* Winds are going to blow from

ngh to LOW!

e No matter where you are or where you go-
* Winds are going to blow from

ngh to LOW!



6.4.9 Explain the influence of global winds and the jet stream on weather and climatic
conditions.

Subpolar Polar high
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6.4.9 Explain the influence of global winds and the jet stream on weather and climatic
conditions.

Trade Winds

==—e. Polar From e The trade
Easterlios warmer air rises .
Low Pressure Wlnds bIOW
30 Westerlies ;:‘ighdﬁfjﬁ“,;‘ffﬂ from east to
west in the
tropical
region

moving

ME Trade Winds

Warm air rises
Low Fressure

SE Trade Winds

30 wastarlies I_*:':E:Eﬁ:::; warm
tropical air in
Polar F :
WEE;E:DE?:IHEB that C||mate

Low Pressure

90" Zone.



6.4.9 Explain the influence of global winds and the jet stream on weather and climatic

conditions.

Trade Winds Move Hurricanes from Africa to the
U.S. Eastern Coastline

e Tropical weather systems, for example
hurricanes, are moved in the prevailing direction
of the trade winds. If they enter the westerly

wind belt, they are often turned, and move in
the direction of that prevailing system.

AzZzOres °

Subtryopscal
Isdoe

Cape Verde
Islands ~< «




6.4.9 Explain the influence of global winds and the jet stream on weather and climatic
conditions.

EQUATOR

Areas in which
tropical storms
form



6.4.9 Explain the influence of global winds and the jet stream on weather and climatic

Folar Front
Warmer air rises ° The

po— prevailing
30 Westerlies I-':Ehd;?;:::; westerly

NE Trade Winds Winds blOW
Warm air rises frOm WeSt tO
SE Trade Winds rowtiessie east in the
temperate

region.

Airdeascends
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weasterlies High Pressure

Folar Front

YWarmer air rises
Low Pressura



6.4.9 Explain the influence of global winds and the jet stream on weather and climatic
conditions.

-The temperate zone temperatures are affected
most by the changing seasons, but since the
westerly wind belt is in that region, the weather
systems during any season move from west to
east.

Since the United States is in the westerly wind
belt, the weather systems move across the
country from west to east.




6-4.8 Explain how convection affects weather patterns and climate.

l Polar Easterlies (Polar Winds)

gp o
u | N e The QO/CII’
G Fasterlies Warmer air rises Winds bIOW

FPressure

northeast to
30 Weosterlies .
west in the
NE Trade Winds pOIar regiOn

ﬂu Warm air rises mOVing COId
Low Freasure o
SE Trade Winds polar air in
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The jet stream and global winds have direct
effects on weather and climatic conditions.




Global Winds

*Trade Winds blow from east to west in the tropical region
moving warm air in that climate zone.

*The prevailing westerly winds blow from west to east in the
temperate region. The temperate zone temperatures are
affected most by the changing seasons, but since the westerly
wind belt is in that region, the weather systems during any
season move from west to east. Since the U.S. is in the westerly
wind belt, the weather systems move across the country from
west to east.

*Tropical weather systems, for example, hurricanes, are moved
in the prevailing direction of the trade winds. If they enter the
westerly wind belt, they are often turned and move in the
direction of that prevailing system.

*The polar winds blow northeast to west in the polar region
moving cold polar air in that climate zone from the poles toward
the west.



Jet Stream

*Is a fast-moving ribbon of air that moves around the globe of
Earth. It dips and bends constantly changing positions.

*As these changes occur, air masses and weather systems in its
path are moved along by the fast moving air.

*The polar jet stream can bring down cold polar conditions from
the north.

*The subtropical jet stream can bring warm tropical conditions
from the south (in the northern hemisphere).

Why do you think this matters to you as a person?

Because of cause and effect: the jet stream and global
winds have direct effects on weather and climatic
conditions



rth’s rotation affects wind direction.

direction of o ]
over Earth. The influence of Earth’s Earth’s rotation S

! , - How wind
A actually blows

:. Path wind woul
1 take without
. Coriolis effect

| dlrectly from the poles to the equator. |
Instead, global winds travel along three routes in each hemisphere.
These routes, which circle the world, are called global wind belts.



Actual path of wind

Path of wind
without Coriolis
effect

Earth's rotation




Folar<casstaorlics

VWwihat winds blow nmnear Earth’™s surface?

The figure above shows some of thhe winds that blow near
Farthh’s surface. These prevailing winds move heat and
Imoisture aroundcad Earth.

Trade Winds Aiar descending to Earth’s surface near 30°
north Iatitude and 30 south latitude creates steady winds.
These winds blow in tropical regions. Early sailors liked
therm because they moved their ships along quickly. Sailors
named therm trade winds because thhey relied on these

wincls
to help thernm sail to many places to trade goods. [7

Prevailing westerlies Boetween 30° latitude and 60° latitude
in the mnorthern and southern hemispheres, winds called the
pPrevailing westerlies blow. These winds blow in thhe opposite
dircection from the trade winds. Prevailing westerlies cause
much of the moverment of weather across INorth A merica.
FPolar easterlies Another surface wind, polar easterlies, are
Found near the poles. WNear the nmnorth pole, easterlies blow
fromm mnortheast to southwest. WNear the south pole, Prolar
Fasterlies blow from the southaeast to the mnorthwest.
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Not only do
wind systems
influence the
weather, but
they also
determine when
and where
planes and
ships can travel
more efficiently.

RN

This means that in general, the sun creates big areas of low
pressure along the equator by warming the air there and making it
rise. Since the air is colder at the poles, it sinks. This means that
the poles are areas of high pressure. Remember this as we look at
the final factor that helps to create global wind patterns.

The Earth’s Rotation and Global Winds

The last factor involves the rotation of the Earth. You might think
that global winds move straight from the poles down toward the
equator, from high pressure into low pressure. They just might—
except there is an apparent curving of the path of winds and
ocean currents due to the rotation of the Earth. The fact that the
winds curve is known as the Coriolis effect and is the reason why
weather patterns tend to move in curving, circular patterns. In the
Northern Hemisphere, winds traveling north curve to the east and
the winds traveling south curve to the west. Weather forecasters

need to know this to make accurate predictions about where wind
and air masses will go.

At every 30 degrees of latitude, the Coriolis effect produces
patterns of air movements in the global winds that can be seen
in this picture.

30 N

30 S

60 S

Polar easterlies

Rotation of Earth



‘ The sun’s radiation heats
the Earth. Uneven heating
causes weather.

Sunlight and Global Winds
The areas around the equator are
warmest because sunlight is more
directly overhead near the equator
and it strikes the surface more
directly. Closer to the poles,
sunlight strikes the Earth at an
angle. This means that the sun’s
energy is less powerful by the time
it reaches the Earth at the poles
and these areas do not get as
much warming from the sun.



Near the top of the troposphere, flowing for thousands of
kilometers from west to east are the jet streams. These “river of

winds” do not follow regular paths around Earth and can reach
speeds up to 400 km/h.

t‘nm‘"m\

*

30 minutes less

Jet stfeam

30 minutes more

Airplanes flying in the jet stream from west to east get an extra
boost in speed, arriving at their destination earlier than if they
were flying from east to west. Knowing the path of a jet stream is
important not only to pilots, but to meteorologists who can track
the movement of storms if they know the location of a jet stream.



What winds are in the upper troposphere?

Jet streams are narrow bands of strong winds that blow
near the top of the troposphere. The polar jet stream
affecting North America forms along a boundary where
colder air lies to the north and warmer air lies to the south.
It moves faster in the winter because there is a greater
difference between cold air and warm air. As the figure below
shows, the polar jet stream moves in a wavy west-to-east

direction. It is usually found between 10 km and 15 km
above Earth’s surface. [

What are the effects of the jet stream™?

The jet stream helps move storms across the country from
the west to the east. Jet pilots use information about jet
streams to help them fly. When flying to the east, planes
save time and fuel. Going west, planes avoid the jet stream
by flying at a different altitude. Flying from Boston to

Seattle may take 30 minutes longer than flying from Seattle
to Boston.



Sea Breeze

VWhat causes sea breezes and land breezes?

Convection currents over arcecas where the land meets thhe
sea can cause wind. During the day, the Suns heat warms
the land more than it warms thhe water. A sea breeze is the
movement of air from sea to land during the day. Air over
the land is heated by conduction. This heated air is less
dense and has lower pressure. Cooler, denser air over the
water has higher pressure and flows towards the warmer,
less dense air above thhe land. A convection current results,
and wind blows from the sea toward the land. [

At night, thhe land and the air above it cools much faster
than ocean water. Cooler, denser air above thhe lIand moves
over the water, as the warm air over thhe water rises. The
movement of air from land to sea is aa Ilannd brecze.
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Global Winds

*Trade Winds blow from east to west in the tropical region
moving warm air in that climate zone.

*The prevailing westerly winds blow from west to east in the
temperate region. The temperate zone temperatures are
affected most by the changing seasons, but since the westerly
wind belt is in that region, the weather systems during any
season move from west to east. Since the U.S. is in the westerly
wind belt, the weather systems move across the country from
west to east.

*Tropical weather systems, for example, hurricanes, are moved
in the prevailing direction of the trade winds. If they enter the
westerly wind belt, they are often turned and move in the
direction of that prevailing system.

*The polar winds blow northeast to west in the polar region
moving cold polar air in that climate zone from the poles toward
the west.



Jet Stream

*Is a fast-moving ribbon of air that moves around the globe of
Earth. It dips and bends constantly changing positions.

*As these changes occur, air masses and weather systems in its
path are moved along by the fast moving air.

*The polar jet stream can bring down cold polar conditions from
the north.

*The subtropical jet stream can bring warm tropical conditions
from the south (in the northern hemisphere).

Why do you think this matters to you as a person?

Because of cause and effect: the jet stream and global
winds have direct effects on weather and climatic
conditions



6.4.9 Explain the influence of global winds and the jet stream on weather and climatic
conditions.

Jet Stream ]

e Jet stream- A fast-moving ribbon of air

that moves from west to east in the
Northern Hemisphere around Earth. It
dips and bends and constantly changes
positions.

e As these changes occur, air masses
and weather systems in its path are
moved along by the fast moving air.



6.4.9 Explain the influence of global winds and the jet stream on weather and climatic
conditions.

Jet Stream

eThe polar jet stream can bring
down cold polar conditions from
the north.

eThe subtropical jet stream can
bring warm tropical conditions
from the south (in the northern
hemisphere).



6.4.9 Explain the influence of global winds and the jet stream on weather and climatic
conditions.

‘Polar Jet Stream & Subtropical Jet Stream

Subtropical
Jet Stream >

]
The COMET Rrogram / NASA




6.4.9 Explain the influence of global winds and the jet stream on weather and climatic

conditions.

Polar Jet Stream

\




This is a column of

air riding in the sky

above the earth. It
.. affects weather.

The Jet Stream flows
from west to east _

T |




This is a ribbon of
air riding in the sky
above the earth. It
affects weather.




What is the jet stream? This is a ribbon of
The jet stream is a fast flowing, river of air found in the atmosphere at air riding in the sky
around 12 km above the surface of the Earth just under the tropopause.  above the earth. It
They form at the boundaries of adjacent air masses with significant affects weather.

differences in temperature, such as of the polar region and the warmer
air to the south. Because of the effect of the Earth's rotation the streams
flow west to east, propagating in a serpentine or wave-like manner at
lower speeds than that of the actual wind within the flow.

DS moves from west fo 3355
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Ocean Currents-are in the water
(2 important ones to know)
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Ocean Currents

Ocean currents can cause two places at the same latitude to have different climates.
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Climate is a long-term weather pattern.

The main factors that Temperatures
influence climate are Usually decrease
o a5 latitude
M InCreases.
o altitude
o distance from large
bodies of water
* 0cean currents

Seasonal changes are also
part of climate patterns.




Earth has a variety of climates.

Fach color on the map
shows a different subclimate.

Scientists usually group
climates by temperature
and precipitation. There
are six major climate zones.
Climate zones can be
divided into subclimates.
Microclimates are smaller
areas within subclimates.



Review 6-4.6




Information on a Weather Map

Meteorologists use maps to display a lot of weather information at once.
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Station Symbol

air pressure:

1015.6 millibars

temperature: 47°F
These storms
and rain follow
the cold front.

wind: SW at 15 knots
dew point: 23°F

cloud cover: 100% :
Cold front Stationary front High |sobars

What do you know Y iy H

Warm front Precipitation Low

about this map? -~ H L



Understanding Isobars

Isobars show pressure patterns, which determine winds.

. | :
R s "%

» A
' The pressure is 1008 millibars
all along this line.

J

Lines close together show a
big difference in air pressure.
Expect strong winds here.

Lines are far apart where the
air pressure is almost even.
Expect calm air or light
breezes near this high.

~\

LTl Compare this map with the map on page 596.

\VISUALS) \What information is the same on both maps?

L"_ 4

What is the barometric pressure in North Carolina?




The colors on this map
represent different ranges
of temperature (°F).

What is the average temperatures in the Carolinas?




Swinging a Sling Psychrometer

. 6“ .Ow .‘

'”' :“{

.

. .‘;"Q

A

Y' Jﬁj
| ...Q u“

i‘ ,
i
. ~¢

| Loy 7

yirs \

What would the man be swinging this instrument to measure?




Interpret the Weather

INFER Name and describe the air mass that has
moved south to Omaha from Canada.



Interpret the Weather

%4 '1-\-' Vashington, D.C.

\

IDENTIFY EFFECTS How are two low-pressure
systems affecting the weather near Boston?



Interpret the Weather

PREDICT Explain whether Washington, D.C., or
Orlando is more likely to have a big change in
weather in the next two days.



Interpret the Weather

COMPARE AND CONTRAST Explain the difference

iNn temperature between Oklahoma City and
Little Rock.



Interpret the Weather

PREDICT How will the weather in Little Rock
change in the next day or two?



Interpret the Weather

~. !" - .’"_) ’_.-‘.. " ‘
- 40s Washington, D.C.

\

APPLY Does this map indicate that it is
hurricane season? Explain your reasoning.




Do You Remember?
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Do You Remember?

Convection currents are caused by warm air rising and cool air
sinking. This is responsible for land and sea breezes.

Remember: Winds will blow from HIGH to LOW.

Global Wind Belts caused by the spinning of the earth.

Coriolis Effect-bending of wind caused by the spinning of the earth
Easterlies-cold air from the poles from east to west

Trade Winds-move hurricanes off the coast of Africa from East to
West.

Westerlies-move air from west to east (influenced by the Jet
Stream).

Jet Stream-great fast moving ribbon of air between the
troposphere and the stratosphere (tropopause) that moves from
west to the east affecting the U.S. weather.




Do You Remember?

Greenhouse Effect-water vapor and oxygen are the gasses
that trap heat in.

Solar Energy -50% absorbed by earths land/waters

Cities away from the beach much colder than those close
to the beach because the ocean holds heat longer.

Land heats up quick and cools off quick.
Water heats up slow and cools off slow.

Land Breeze-happens at night, breeze blown out from land
(spell NITE four letters and LAND four letters)

Sea Breeze-happens during day breeze blown in from
ocean. (SEA for DAY)




