


WARM UP 

1. Some of the Sun’s energy coming through Earth’s 

atmosphere is reflected or absorbed by gases and/or 

_________. 

2. ____________ needs to absorb lots of solar energy to warm up 

       

3. The ________ heats and releases its heat  up fairly quickly. 

       

4. The __________ on Earth helps to regulate the temperature 

      range of Earth’s atmosphere. 

       

5. 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) 



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. 

Trade  Winds 





Solar Energy 

• 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 

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

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







Uneven heating of the earth’s surfaces produce winds 
through convection currents. 





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

Heating Up Land and Water 

• 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. 

Greenhouse Effect 

• 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. 





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

Convection Currents 

• 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 

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

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

• 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 

 



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 
the warmer surface water 
that is heated and rises, 
pulling in air from the 
cooler land surface. 
 
Hint to remember this: 
 
4 letters in: 
Dark 
Nite (not night)  
Land 
  
  
 
  
  
 

Dark/Nite/Land 

Land Breeze 



What is a sea breeze?  
On a warm summer day 
along the coast, this 
differential heating of 
land and sea leads to the 
development of local 
winds called sea breezes. 
As air above the land 
surface is heated by 
radiation from the Sun, it 
expands and begins to 
rise, being lighter than 
the surrounding air. To 
replace the rising air, 
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. 
  
 

Day/Sun/Sea 

 
Hint to remember this: 
3 letters in: 
Day 
Sea 

Sea Breeze 



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

Surface Currents 

• 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. 

Gulf Stream Current =WARM 

• 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. 

California Current =COLD 

http://studyjams.scholastic.com/studyjams
/jams/science/weather-and-climate/waves-
and-currents.htm  
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6-4.8 Explain how convection affects weather patterns and climate. 

Climate Zones 

• Because of the unequal heating of Earth, 
climate zones (tropical, temperate, and 
polar) occur. 

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

• the convection regions at various latitudes, 

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

• warm and cold surface ocean currents. 

http://studyjams.scholastic.com/studyj
ams/jams/science/weather-and-
climate/weather-and-climate.htm  
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6-4.8 Explain how convection affects weather patterns and climate. 

Global Winds 

• 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 

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

StudyJams Air 
Pressure & 

Wind 

http://studyjams.scholastic.com/stu
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climate/air-pressure-and-wind.htm  
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6.4.9 Explain the influence of global winds and the jet stream on weather and climatic 
conditions. 

Coriolis Effect 

•Global winds are found in each 
convection region.  

•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 

•Winds CURVE and BEND because 
of the SPIN, causing 

•Trade, Westerlies and Prevailing 
Winds,           

•Coriolis Effect, Coriolis Effect! 

•Coriolis Effect, Coriolis Effect! 





Chant: “Coriolis Effect”- 
Winds curve and bend, because 
of the spin, 
causing Trade, Westerlies and 
Prevailing winds!  
Coriolis Effect, Coriolis Effect! 



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. 
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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
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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 

http://www.classzone.com/books/earth_science/terc/content/visualizations/es1905/es1905page01.cfm?chapter_no=visualization
http://www.classzone.com/books/earth_science/terc/content/visualizations/es1905/es1905page01.cfm?chapter_no=visualization


Global Wind Belts 

•In the global wind belt 
regions, the prevailing 
direction of the winds and 
how air movement in these 
large regions affects weather 
conditions. 

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



Global Winds Chant 

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

•The spinning of the earth, the 
spinning of the earth. 

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

•The spinning causes Global Winds! 









Chant: 
 
“Coriolis Effect”-
wind curves and 
bends, because of 
the spin, 
causing trade, 
westerlies and 
prevailing winds!  
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slide 
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High to Low Chant 

• No matter where you are or where you go- 

• Winds are going to blow from  

                   High to Low! 
• No matter where you are or where you go-  

• Winds are going to blow from  

                   High to Low! 



Global Wind Belts 

 

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



Trade Winds 

• The trade 
winds blow 
from east to 
west in the 
tropical 
region 
moving 
warm 
tropical air in 
that climate 
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 

• 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. 

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



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



Prevailing Westerlies 

• The 
prevailing 
westerly 
winds blow 
from west to 
east in the 
temperate 
region. 

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. 
 

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



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

Polar Easterlies (Polar Winds) 

• 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. 



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  



















Book Page 249   
Global Winds 
The only reason why 
wind is on the earth is 
because we spin and 
warm air rises/cold air 
sinks. 

Trade Winds bring us 
hurricanes from Africa 
to the U.S. 

Only the Westerlies 
blow from 
 west to east. 



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  



Jet Stream 

•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. 

•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 

•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). 

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



Polar Jet Stream & Subtropical Jet Stream 

 

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



Polar Jet Stream 

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



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



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



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

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



California Current-
blue because it is a 
cold current Gulf Stream Current-

red because it is a 
warm current 

Ocean Currents-are in the water  
(2 important ones to know) 



California Current-
blue because it is a 
cold current Gulf Stream Current-

red because it is a 
warm current 

Ocean Currents-are in the water  
(2 important ones to know) 



Climate 









What is the barometric pressure in North Carolina?  



Isotherm Map 

What is the average temperatures in the Carolinas?  



Swinging a Sling Psychrometer 

What would the man be swinging this instrument to measure? 



Interpret the Weather 

What is the average temperatures in the Carolinas?  



Interpret the Weather 

What is the average temperatures in the Carolinas?  



Interpret the Weather 



Interpret the Weather 



Interpret the Weather 



Interpret the Weather 



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) 
 

Do You Remember? 


