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Why does air flow?

® Because of the differences in air pressure.

Wind: is the movement of air from areas of high pressure to areas of
low pressure.

The Sun's energy warms Earth unevenly. Warm air rises and puts less
pressure on Earth than cooler air. Cold air sinks and puts more
pressure on Earth. These differences in temperature create
differences in air pressure, creating both local and global winds.




e Warm air rises and puts less pressure on Earth than cooler air.
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e Cold air sinks and puts more pressure on Earth.
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These differences in temperature create differences in air pressure, creating both local and global winds.

ddle gaglae #b ) Ligan M 50 Laa ¢ ol gell Jaria 8 CUIBERY S ) jal) e o & UESEAY) ade (31A3



What patterns do global winds form?

Recall that conduction occurs where the atmosphere contacts Earth.
Convection: the transfer of thermal energy by the movement of particles within matter.

As molecules of air close to Earth's surface are heated by conduction, they spread apart,
and air becomes less dense Less dense air rises, transferring thermal energy to higher
altitudes.
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Air cools, becomes
more dense, sinks

Air warms, becomes
less dense, rises

Cool air

Hot land
(land heats

up quickly)
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Cool sea
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To summarize!!

e Isthe way in which heat 1s transferred through fluids (liquids and gases) by the movement of
particles themselves
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e When particles are heated they expand and get less dense and rise: the cooler the particles get
they contact to become more dense and sink.
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Global winds types:

1. The polar easterlies: are cold winds that blow from east to west near the
North Pole and the South Pole. Polar easterlies begin as dense polar air that
sinks.

2. The prevailing westerlies: are steady winds that flow from west to east
between latitudes 30°N and 60°N, and 30's and 60'S.

3. The trade winds: are steady winds that flow from east to west between 30 N
latitude and 30'S latitude.




Why do the major wind systems blow in certain
directions?

Because of:

1. Earth rotation

2. Coriolis effect: when Earth's rotation causes moving air and water to appear to curve to the right in the
Northern Hemisphere and to the left in the Southern Hemisphere.

The coriolis effect describes how objects and fluid matter, like air and water, move in an apparent curved
path rather than a straight line. It is the coriolis effect that produces the curving patterns of circulating wit




3. Effect of Landmasses

The Coriolis effect is not the only factor that influences the motion of wind
Landmasses also affect the speed and direction of wind systems. For example, the
westerlies in the Southern Hemisphere are locally very strong because this system is
mostly over the oceans and has few continents to disrupt the wind.

Additionally, when wind meets a large feature, such as a mountain, it is deflected, or
forced, upward




Why do ocean water flow?

The uneven heating of Earth has an effect on ocean water that is similar to its effect on air. It

causes differences in physical properties that cause ocean water to flow.

Water flow is caused and affected by the following factors:
1. Density Current

Density current: the vertical movement of water caused by differences in density.
What causes the density current? _tall 448 i e
e High salinity and cold temperatures cause water to become more dense.

e This helps create currents of water deep in the ocean as water flows from areas of high density to areas of low
density.



2. Surface Current
Surface current: a wind-driven current that carries ocean water horizontally across the ocean's surface.

e As the wind blows over ocean water, it transfers energy to the water. The moving air particles drag on the surface
of the water and cause the top portion of the ocean to move.

e  Surface currents move toward the poles, they cool and sink.



3. Upwelling
Upwelling: is the vertical movement of water toward the ocean's surface.

e As the wind blows over ocean water, it transfers energy to the water. The moving air particles drag on
the surface of the water and cause the top portion of the ocean to move.

e  Upwelling occurs when the wind blows across the ocean's surface and pushes water away from an area.
Deeper, colder water is then forced to the surface.

Surface currents
move offshore

Upweliing

- Warm water
- Cold water



What global pattern do ocean currents form?

e  Surface currents, upwelling, and density currents combine to form THE GREAT OCEAN
CONVEYER BELT.

e Variations in temperature and salinity drive this global pattern of interconnected ocean currents.
What is the Great Ocean Conveyor Belt and what does it affect?

It is a model that explains how ocean currents circulate thermal energy around Earth affecting
weather and climate.
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Wind is the movement of air from areas of high pressure to areas of low pressure.
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Convection the transfer of thermal energy by the movement of particles within matter.
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The polar easterlies
38,0 Akl L )

are cold winds that blow from east to west near the North Pole and the South Pole. Polar
easterlies begin as dense polar air that sinks.
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The prevailing westerlies
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are steady winds that flow from west to east between latitudes 30°N and 60°N, and 30's and
60'S
Lsin 45,060 530 5 ¢ Yieddn 060 5 Yok dn 12 30 e Ghd On G ) oall e GRS A £l »

The trade winds
Aol L

are steady winds that flow from east to west between 30 N latitude and 30'S latitude.
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Coriolis effect
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when Earth's rotation causes moving air and water to appear to curve to the right in the Northern
Hemisphere and to the left in the Southern Hemisphere.
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Density current
FEI I

the vertical movement of water caused by differences in density.
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Surface current

a wind-driven current that carries ocean water horizontally across the ocean's surface.
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Upwelling is the vertical movement of water toward the ocean's surface.
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When cool, dense air from over the water flows inland, it's called a

O land breeze
O polar easterly
O jet stream

O seabreeze




When cool, dense air from over the water flows inland, it's called a

O land breeze
O polar easterly

O jet stream

@sea breeze




The figure shows the Great Ocean Conveyor Belt. Which best describes what this model represents?

High salinity water
cools and sinks in
the North Atlantic.

Deep water returns to the surface
in the Indian and Padific Oceans

S Warm shallow current
= (old and deep, high salinity current

O how the density of water differs between the North Atlantic and other parts of the ocean
O how ocean currents change the salinity of water
O how ocean currents move heat energy around Earth

O how the salinity of water affects its density



The figure shows the Great Ocean Conveyor Belt. Which best describes what this model represents?

High salinity water
cools and sinks in
the North Atlantic.

Deep water returns to the surface
in the Indian and Padific Oceans

S Warm shallow current
—— Cold and deep, high salinity current

O how the density of water differs between the North Atlantic and other parts of the ocean

O how ocean currents change the salinity of water

@ow ocean currents move heat energy around Earth

O how the salinity of water affects its density



2) The Coriolis Effect helps distribute heat around the surface of Earth.

O True
O False



2) The Coriolis Effect helps distribute heat around the surface of Earth.

@Frue

O False



3) Which sentence about an ocean current is correct?

O A) Upwelling is caused by winds that blow on the ocean's surface.

(O B) Upwelling moves water horizontally.
(O C) Surface currents are caused by differences in water density.

(O D) Surface currents move vertically through the water.



3) Which sentence about an ocean current is correct?

@A} Upwelling is caused by winds that blow on the ocean's surface.
(O B) Upwelling moves water horizontally.
(O C) Surface currents are caused by differences in water density.

(O D) Surface currents move vertically through the water.



5) The is the wind system responsible for the
movement of weather from west to east across most of the continental United States.




5) The The prevailing westerlies is the wind system responsible for the

movement of weather from west to east across most of the continental United States.




6) Steady winds between the equator and 30° latitude north or south are known as the

(O A) prevailing westerlies
(O B)jet stream

(O C)polar easterlies

(O D) trade winds



6) Steady winds between the equator and 30° latitude north or south are known as the
(O A) prevailing westerlies
(O B)jet stream

(O C)polar easterlies

D) trade winds



7) An increase in ocean salinity can change and create a current.

(O A) the temperature near the poles
(O B) the density of water
(O C)the Coriolis Effect

(O D) the wind speed across the surface



7) An increase in ocean salinity can change

(O A) the temperature near the poles

@ B) the density of water
(O C)the Coriolis Effect

(O D) the wind speed across the surface

and create a current.



8) Which of the following occurs when wind blows across the ocean's surface, pushing water
away from an area?

O A)upwelling
(O B)surface current

(O C)density current
O D) salinity current



8) Which of the following occurs when wind blows across the ocean's surface, pushing water
away from an area?

@ A) upwelling
(O B)surface current

(O C)density current
O D) salinity current
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Atmospheric and oceanic circulation iy Sl
Why does air flow? Because of the differences in air pressure.
¢ sl Jaxaa & CHBDUAY Gy Tl sed) (3855 13l
Wind: is the movement of air from areas of high pressure to areas of low pressure.
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e The Sun's energy warms Earth unevenly.

e Warm air rises and puts less pressure on Earth than cooler air.
3 o) sl & lae W) e 8l Ui qumiy s 1) o sl iy
e Cold air sinks and puts more pressure on Earth.

Cool air
oY) e Jarall b a0 Ll 6l sl (5 {( replaces

These differences in temperature create differences in air pressure, creating both local and global winds.
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What patterns do global winds form? dsaiall #4 ) LS ) bl 4 L
Recall that conduction occurs when the atmosphere contacts Earth.
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As molecules of air close to Earth's surface are heated by conduction, they spread apart, and the air
becomes less dense. Less dense air rises, transferring thermal energy to higher altitudes.
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This process is called CONVECTION

Convection: the transfer of thermal energy by the movement of particles within matter.
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To summarize!!

o Isthe way in which heat is transferred through fluids (liquids and gases) by the movement of
particles themselves
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o When particles are heated they expand and get less dense and rise; the cooler the particles get
they contact to become more dense and sink.
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Air cools, becomes
more dense, sinks

Air warms, becomes
less dense, rises

‘ vk Cool air

Hot land
(land heats

up quickly)

Global winds types:

1. The polar easterlies: are cold winds that blow from east to west near the North Pole and the
South Pole. Polar easterlies begin as dense polar air that sinks.
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2. The prevailing westerlies: are steady winds that flow from west to east between latitudes 30°N
and 60°N, and 30's and 60'S
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3. The trade winds: are steady winds that flow from east to west between 30 N latitude and 30'S
latitude.
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Why do the major wind systems blow in certain directions?aias cilaladl g 4 )l &Ll dadail i 13l o

Because of;

1. Earth's rotation u=_¥! s

2. Coriolis effect

Coriolis effect: when Earth's rotation causes moving air and water to appear to curve to the right in the
Northern Hemisphere and to the left in the Southern Hemisphere.
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e The coriolis effect describes how objects and fluid matter, like air and water, move in an apparent
curved path rather than a straight line.
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e Itisthe coriolis effect that produces the curving patterns of circulating wind.

Due to the earth's rotation 3 )M“ ‘ CLJ_)H &LIMY‘ -LLAJi é\-\ﬁ, Lﬁ-ﬂ‘ ‘SA u.u:dﬁ))s ).-:Eij u‘\
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Northern Hemisphere

Objects deflect to the right
in the northern hemisphere

Southern Hemisphere

O/

Objects deflect to the left
in the southern hemisphere

3. Effect of Landmasses dwldl J<U1 i

The Coriolis effect is not the only factor that influences the motion of wind Landmasses also affect
the speed and direction of wind systems.
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e The westerlies in the Southern Hemisphere are locally. very strong because this system is mostly
over the oceans and has few continents to disrupt the wind.
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¢ When wind meets a large feature, such as a mountain, it is deflected, or forced, upward.
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Why does ocean water flow?damall slue (3355 13l

The uneven heating of Earth has an effect on ocean water that is similar to its effect on air. It causes
differences in physical properties that cause ocean water to flow.
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Water flow is caused and affected by the following factors:
1. Density Current
Density current: the vertical movement of water caused by differences in density.
AN 8 cladial e Al elall 40 ganll 4S all sa (ASUSY s
What causes the density current?_kall 4 cus L
e High salinity and cold temperatures cause water to become more dense.
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o This helps create currents of water deep in the ocean as water flows from areas of high density to
areas of low density.
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2. Surface Current

Surface current: a wind-driven current that carries ocean water horizontally across the ocean's
surface.
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e Asthe wind blows over ocean water, it transfers energy to the water. The moving air particles
drag on the surface of the water and cause the top portion of the ocean to move.
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e Surface currents move toward the poles, they cool and sink.
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3. Upwelling ey s

Upwelling: is the vertical movement of water toward the ocean's surface.
Losnl) pedans olaily obaall 433 sanll 48 jal) o ssaeliall il ol

e As the wind blows over ocean water, it transfers energy to the water. The moving air particles
drag on the surface of the water and cause the top portion of the ocean to move.
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o Upwelling occurs when the wind blows across the ocean's surface and pushes water away from an
area. Deeper, colder water is then forced to the surface.
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Surface cumrents
move offshore

Upwelling

- Warm water
- Cold water

What global pattern do ocean currents form?<lamall ol s 85 g3 allall baaill s L

e Surface currents, upwelling, and density currents combine to form THE GREAT OCEAN
CONVEYER BELT.
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e Variations in temperature and salinity drive this global pattern of interconnected ocean currents.
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Question 1: Cool air creates what type of pressure?

e Low pressure
o Medium pressure
e High pressure
Question 2: Warm air creates what type of pressure?

e Low pressure

o Medium pressure

e High pressure
Question 3: Cool air.........

o Rises

e Sinks

e Generally does not move
Question 4: Warm air.........

e Rises
e Sinks
o Generally does not move
Question 5: Wind is caused mainly by air pressure differences that result from..........

e Uneven heating of the Earth's atmosphere.
e Absorption of ultraviolet radiation by Earth's landmasses.
o Radiation of heat from Earth's landmasses to water bodies.
e Rotation of Earth on its axis.

Question 6: Which statement correctly defines wind?

e Wind is the movement of air from areas of low pressure to areas of high pressure

e Wind is the movement of air to a colder area in the atmosphere.

e Wind is the movement of air from areas of high pressure to areas of low pressure.

e Wind is the movement of air pushed around and bouncing off Earth's surface.
Question 7: What causes global winds and convection in the atmosphere?

e Continental deflection

e The rotation of the earth

e Moon's gravity

e Unequal heating of the earth by the sun

Question 8: The heat source for convection in the atmosphere is the:

e Core
e \Water
e Land

e Sun




Question 9: Convection in the atmosphere is caused by the rotation of the Earth on its axis

o True
o False
Question 10: What two properties cause convection? (You can choose two answers)

e Temperature

e Mass
e Density
o Electricity

Answer questions 11, 12, 13 and 14 based on the following picture

= (— )

The airgets colder asyou get
higher into the atmosphere.

| \

alrwarms

Question 11: At which point on the diagram does the air cool, sink and become more dense?

e PointE
e PointF
e PointH

e None of the above.
Question 12: What is occurring at point E on the diagram?

e The Earth is absorbing the sun's radiation.

e The air has risen because it picked up heat, becoming more dense.
e The air has risen because it picked up heat, becoming less dense.
e The air is sinking because it has cooled becoming less dense.
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Question 13: Find point D. on the diagram. Heat is transferred to the air when the air touches the ground ==

through

Convection
Radiation
Conduction
Temperature

Question 14: Which title would best fit the diagram at Point H?

The Sun.

Water Cycle.

Convection Currents in the Atmosphere.
None of the above.

Question 15: Objects in the NORTHERN Hemisphere deflect to which direction due to the Coriolis

Effect?

Left.
Up.
Down.
Right.

Question 16: The coriolis effect is caused by what?

The wind blowing

Earth's gravity pulling things down
The rotation of the Earth

The pull of the Moon

Question 17: The Coriolis effect causes

The Earth rotates on its axis

Earthquakes

Air and water to move in a curved path instead of a straight line
The Earth to revolve around the sun

Question 18: The curving of air to the right in the Northern hemisphere is caused by and is
called the effect.

Earth's rotation...Coriolis
Earth's revolution...Coriolis
Earth's rotation...Doppler
Earth's revolution...Doppler

A Projestlefired nothward B Projectic Fred southward




Question 19: What impact does the Coriolis effect have upon winds in the northern and southern
hemispheres?

e Winds blow counterclockwise in the northern hemisphere and clockwise in the southern
hemisphere.
e Winds blow clockwise in the northern hemisphere and counterclockwise in the southern
hemisphere.
o Winds flow clockwise in both the northern and southern hemispheres.
e The coriolis effect has no impact upon winds in the northern and southern hemispheres.
Question 20: The transfer of thermal energy by the movement of particles within matter is called:

e Conduction
o Radiation
e Convection
Question 21: What is the factor that influencing the movement of wind

Earth rotation
Landmasses
Cariolis effect
e All above
Question 22: Which of these choices is densest and would sink to the bottom?

e Warm, fresh water
e Cold, fresh water
e Warm, salt water
e Cold, salt water
Question 23: What is the major cause of surface currents?

e Dolphins

e Wind

e Hurricanes
e Tides

Question 24: Where is ocean water the densest?

e The surface
e The middle
e The bottom
e Lake Michigan

Question 26: Temperature and salinity differences in ocean water cause:

o Mid-ocean ridges

Density Currents

Surface Currents

High tide and low tide

Question 27: As you go deeper in the ocean, the water is colder and less salty.

e True.
e False.




Question 28: A horizontal movement of ocean water that is caused by wind and that occurs at or near the -
ocean's surface. This is the definition of:

Gulf Stream
Global Conveyor Belt
Surface Current
o Gyre
Question 29: Is the vertical movement of water toward the ocean's surface. This is the definition of:

Gulf Stream
Upwelling
Surface Current
Gyre

Question 30: Deep ocean current caused by temperature and density that moves water around the world.
This is the definition of:

e California current

e  Gulf Stream

o Gyres

e Global conveyor belt
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