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•Earth’s atmosphere is the layer of gases that 
surrounds the planet and makes conditions on Earth 
suitable for living things. 
 
•Earth’s atmosphere is divided into several different 
atmospheric layers extending from Earth’s surface 
outward:  
   Troposphere 
   Stratosphere 
   Mesosphere 
   Thermosphere 
   Ionosphere 
   Exosphere 

The Steaks Must Thaw In Europe! 
 
 MENU 



The layer of gases surrounding Earth; 

composed mainly of nitrogen and oxygen  

MENU 



Troposphere 
• This is where all 

plants and animals 

live and breathe 

• Where weather takes 

place 

• Air is mixes 

• T decreases with 

altitude 

MENU 



Stratosphere 

• Ozone in this layer 

stops many of the 

sun's harmful rays 

from reaching the 

earth 

• People can not 

breathe in this 

layer. 

MENU 

Ozone layer depletion over time 



Mesosphere 

• T decreases with 

altitude 

• This is where we 

see "falling stars" 

– meteors 

burning up as 

they fall to Earth 
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Thermosphere 

• Layer of the 
atmosphere which is 
first exposed to the 
Sun's radiation and 
so is first heated by 
the Sun.  

• The air is very thin  

• The temperature 
dependent on solar 
activity.  
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Ionosphere 

•An extension or a 
part of the 
thermosphere. So 
technically, the 
ionosphere is not 
another 
atmospheric layer. 

•Free electrons 

and ions tend 

to recombine 
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Exosphere 

• Highest layer of 

the atmosphere. 

The air is very 

thin here 

• Atoms and 

molecules escape 

into space  

MENU 





Nitrogen and 

Oxygen 

· the two most common 

gases; found throughout all 

the layers 

Ozone · a form of oxygen found in 

the stratosphere 

Water vapor 

and 

Carbon 

dioxide 

· important gases for 

weather conditions; found in 

the 

troposphere 

Trace gases, 

argon 

· play an insignificant role 
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Ozone Layer 

•Pale blue gas with a strong odor. 

 

•90% of all ozone is found in the 

stratosphere 

 

•10% is found in the troposphere 

 

•Ozone is extremely important 

because it is the only gas that 

absorbs ultraviolet radiation from 

the Sun and protects the surface 

of the Earth and people from the 

damaging effects of UV rays 

MENU 



Differences in 

temperature 

separate the 

layers 

· As altitude increases, temperature 

decreases in the troposphere 

· The stratosphere is cold except in 

its upper region where ozone is 

located 

· The mesosphere is the coldest layer 

· Even though the air is thin in the 

thermosphere, it is very hot 

· The cold regions of outer space 

extend from the exosphere 
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Troposphere pressure 

decreases 

 

The air 
pressure, the 
force exerted 
by the gases 
pushing on an 
object, is 
greatest near 
the surface of 
Earth, in the 
troposphere. 

· Air pressure 
decreases 
through the 
layers 
farther out 
from the 
surface as 
Earth’s pull 
of gravity 
decreases. 

Troposphere 
pressure 
Decreases 
 
 
 
 
 
Exosphere 
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• as altitude increases 

temperature decreases 

in the troposphere 



As altitude 

increases, 

temperature 

decreases  

in the 

troposphere. 



Troposphere: 

• weather and clouds occur in this layer 

• water vapor and carbon dioxide are 

also found in this layer and are 

important in the weather conditions in 

the layer 

• as altitude increases temperature 

decreases 

• extends from the surface of the earth 

up to 6-20 km high 

• Airplanes fly in the troposphere. 

*red indicates extended knowledge 



Stratosphere: 

• where the ozone layer is contained 

ozone is a form of oxygen that is found 

in this layer 

• cold except in its upper region where 

ozone is located 

• extends from 20 km up to 50 km 

• Weather balloons fly as high as the 

stratosphere. 



Mesosphere: 

• the coldest layer 

• extends from 50 km up to 85 km 

 • Meteors, or shooting stars, burn up in 

the mesosphere because of their 

interaction with Earth’s atmosphere. 



Thermosphere: 

• the warmest layer 

• the air is very thin in this layer 

• extends from 86km up to 690km 

Exosphere: 

• cold regions of outer space extend 

from this layer 

• extends from 691 km up to 10,000 km 
Broken into two layers:  

•Ionosphere 

•Exosphere 



Troposphere: 

• weather and clouds occur in this layer 

• water vapor and carbon dioxide are 

also found in this layer and are 

important in the weather conditions in 

the layer 

• as altitude increases temperature 

decreases 

• extends from the surface of the earth 

up to 6-20 km high 



• Auroras occur in the ionosphere, 

which is located in the lower portion of 

the thermosphere. 

• Shuttles orbit in thermosphere. 

• Satellites orbit in the exosphere. 

• While there is no clear definition of 

where outer space begins the general 

guideline is between 80-128 km from 

Earth. 



6.E.2A.2 Critically 

analyze scientific 

arguments based on 

evidence for and 

against how different 

phenomena (natural 

and human induced) 

may contribute to the 

composition of 

Earth’s atmosphere. 

Greenhouse gases in the atmosphere 

absorb and retain the energy radiated 

from land and ocean surfaces, thereby 

regulating Earth’s average surface 

temperature and keeping it habitable 

(greenhouse effect). This effect can be 

enhanced by an increase in the gases 

that trap heat in the atmosphere. 

Additionally, the composition of 

Earth’s atmosphere has changed over 

Earth’s history, particularly the 

amount of ozone in the stratosphere. 

The following evidence can be found 

to support and refute this 

phenomenon. 



Analyze this graphic and turn to your shoulder partner to discuss what 

conclusions you have. 



Analyze this graph and turn to your 

shoulder partner to discuss what 

conclusions you have. 



Analyze this graphic and turn to your shoulder partner to discuss 

what conclusions you have. 



Analyze this graphic and turn to your 

shoulder partner to discuss what 

conclusions you have. 



Volcanic 

eruptions affect 

the atmosphere 

by releasing 

ashes, which 

contain harmful 

chemicals and 

large amounts 

of carbon 

dioxide (a 

greenhouse 

gas). 



Human 

activities, such 

as the release 

of greenhouse 

gases from 

burning fossil 

fuels and the 

use of aerosol 

sprays also 

contribute to 

the change in 

Earth’s 

atmospheric 

composition. 





It’s Your Turn! 

You will need to 

make a claim 

about human 

impact on the 

atmosphere and 

support your idea.  

Have evidence to 

back it up.  

Explain how the 

evidence proves 

your claim. 

Click here to print 

form. 

http://sc6thgradescience.weebly.com/uploads/3/0/9/8/30980165/sep_s.1a.7_claim_evidence_reasoning-human_impact_weather_and_atmosphere.pdf


Life on Earth could not exist without the protective shield of the 

ozone layer. This gas absorbs harmful UV rays, which harm plants 

and animals. Human health problems such as skin cancer and 

blindness can be attributed to a decrease in the amount of ozone. 

Volcanic eruptions and the burning of fossil fuels can cause air 

pollution. This pollution can cause human health problems such as 

respiratory diseases. Volcanic ash also contains particulates that 

can reflect sunlight and result in a decrease in surface 

temperatures. 

Human activities can be harmful or beneficial to the atmosphere. 

When humans clear cut and burn forests, more carbon dioxide is 

released into the atmosphere. Planting new plants can help to 

absorb carbon dioxide from the environment. Students should be 

able to research and explain the positive and negative effects that 

we have on our atmosphere and how these changes can affect life 

on our planet. 



•includes precipitation, evaporation, transpiration, 

condensation, surface-water flow, and 

groundwater flow  

•Water continually cycles between the 

atmosphere (troposphere), land, and 

ocean via the water cycle. The following 

processes are propelled by sunlight and 

gravity: Each components of the water 

cycle process has certain conditions 

under which each form of precipitation 

develops: 
MENU 
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Precipitation 

• After condensation occurs (forming clouds), 

water droplets fall in various forms of 

precipitation – rain, snow, freezing rain, sleet, 

or hail, depending upon weather conditions. 

• Temperature variations within clouds and/or 

within the region between the cloud and Earth 

allows for the various forms of precipitation. 

• Gravity is the driving force for precipitation. 

MENU 



• Rain & Drizzle- most 
common type of 
precipitation. 

• Freezing Rain-  drizzle from 
stratus clouds. 

• Freezing Rain- raindrops 
freeze when they hit the 
ground. 

• Sleet-  raindrops that freeze 
before they hit the ground. 

MENU 



Sleet Profile 

MENU 



•snow- as ice grows and 

merges into clouds they 

form snowflakes. 

•hail- is the largest type 

of precipitation. 

• Lumps or balls of ice 

that fall from 

cumulonimbus clouds in 

warm weather.  
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Evaporation/Transpiration 
• Water enters the atmosphere as water vapor 

through the processes of evaporation and 

transpiration (i.e. plants releasing water vapor). 

• Thermal energy from the sun causes water to 

evaporate and/or transpire. 

Humidity- the amount of water vapor in the air 

Relative humidity- compares the amount of 
water in the air with the maximum amount of 
water vapor that can be present at that 
temperature 

MENU 
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Condensation/Crystallization 

• As water vapor rises in the atmosphere it can 

turn into water droplets or ice crystals which 

results in cloud formation. 

• Condensation of water vapor into water 

droplets or ice crystals must occur on a 

surface. 

o In the atmosphere, dust particles (or any 

other particulates) serve as a surface for water 

to condense on. 



MENU 

• These processes can form on Earth’s 

surface in the following forms: 

o Dew forms when water vapor condenses 

directly onto a surface; 

o Frost forms when water vapor changes 

from gas directly to ice crystals on a 

surface when the temperature at which 

condensing would take place are at the 

freezing point or below. 

• Increases in thermal temperature causes 

water vapor to rise (evaporation) while 

a decrease in thermal temperature triggers 

condensation (clouds, dew, and frost). 



Downhill Flow of Water on Land 

• If precipitation falls on land surfaces, it always attempts to move 

back toward sea level as surface-water flow or groundwater flow. 

• The surface that receives the precipitation determines its flow 

back towards sea level. 

Examples are: 

o Water will remain on the surface when the surface is not 

porous or the precipitation is falling too fast for the water to sink 

into the ground. 

o Water will sink into the ground when the surface is porous and 

there is space in the soil to hold the water. 

• Gravity is the driving force for downhill flow of water on land. 

MENU 



Groundwater 

Video with 

Groundhogs 

 

Video 

 

Lyrics 

http://teachersites.schoolworld.com/webpages/MMassey1/files/groundwater_0413.swf
http://teachersites.schoolworld.com/webpages/MMassey1/files/groundwater_0413.swf
http://sc6thgradescience.weebly.com/uploads/3/0/9/8/30980165/groundwater_animation_video_lyrics.pdf


Extended Knowledge 

• The amount of water on Earth has not changed over 

Earth’s history. Therefore, pollution can effect this 

cycle and the organisms that rely on it. 

• There are human and natural factors that affect the 

quality of the water in the water cycle. Students can 

explore the positive and negative effects that these 

factors have on organisms that rely on water. These 

factors can include pollution added to waterways by 

accidental spills or run-off (from roads and cities). 

MENU 



  

•Clouds are classified by their shapes, 

elevation, and their associated weather 

conditions and patterns. 

•Clouds that form from the condensation of 

water vapor are classified by a basic shape 

and associated weather conditions and 

patterns. Clouds can be classified in three 

major groups: cirrus, cumulus, stratus 

MENU 



Cumulus 

· Clouds formed at medium or low 

elevation. 

· Cumulus clouds are puffy with flat 

bottoms. 

· When cumulus clouds are white 

signal fair weather. However, when 

they are darker, they may signal 

rain or thunderstorms, as they 

develop into cumulonimbus clouds 

(thunderheads). 

MENU 



Stratus 

•Clouds formed at 

medium or low elevation; 

spread out over a large 

area and are layered. 

•As stratus clouds 

thicken, long periods of 

precipitation can occur 

over that area where they 

are located. 

MENU 



Cirrus 

•Clouds formed at high 

elevations; wispy 

clouds usually 

consisting of ice 

crystals that signal fair 

weather or may also 

signal an approaching 

warm front. 
MENU 

http://images.google.com/imgres?imgurl=http://images.usatoday.com/weather/photos/clouds/cirrus1.jpg&imgrefurl=http://www.usatoday.com/weather/wcirrus.htm&h=280&w=418&sz=13&hl=en&start=21&tbnid=7ohoCFksMSztgM:&tbnh=84&tbnw=125&prev=/images%3Fq%3Dcirrus%2Bclouds%26start%3D20%26ndsp%3D20%26svnum%3D10%26hl%3Den%26safe%3Dactive%26sa%3DN


•Combinations of those shapes can be used with 

nimbus, which means “rain”, for example, 

cumulonimbus or nimbostratus. 

•A cumulonimbus cloud, also called a thunderhead, 

is often part of thunderstorm conditions that may 

accompany a cold front. 

•The prefix alto- may also be used to indicate 

medium-level clouds formed at about 2-6 kilometers 

up into the atmosphere, for example, altocumulus or 

altostratus. 

•Clouds that form when condensation occurs at or 

near the ground are called fog. 

MENU 
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http://www.siskiyous.edu/shasta/env/clouds/lfSs.jpg


MENU 



MENU 



MENU 

http://images.google.com/imgres?imgurl=http://www.chitambo.com/clouds/cloudsimages/medium/nbst_oberembrach_apr02.jpg&imgrefurl=http://www.chitambo.com/clouds/cloudshtml/nimbostratus.html&h=264&w=425&sz=4&hl=en&start=52&tbnid=7N4Tl06cZSPX9M:&tbnh=78&tbnw=126&prev=/images%3Fq%3Dnimbostratus%2Bclouds%26start%3D40%26ndsp%3D20%26svnum%3D10%26hl%3Den%26safe%3Dactive%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.photolib.noaa.gov/historic/nws/images/big/wea02041.jpg&imgrefurl=http://www.photolib.noaa.gov/historic/nws/wea02041.htm&h=1176&w=1796&sz=1279&hl=en&start=14&tbnid=6upwx20sIBfUFM:&tbnh=98&tbnw=150&prev=/images%3Fq%3Dnimbostratus%2Bclouds%26svnum%3D10%26hl%3Den%26safe%3Dactive
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Fog 
MENU 



Cloud Cover Symbols 

• You will 

often see 

the circles 

drawn on 

a weather 

map 

MENU 
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Air Masses- Huge bodies of air that form over water or land 

in tropical or polar regions. 
 



MENU 

• Temperature and humidity 

conditions (for example, warm or 

cold air, humid or dry air) within 

the air masses as they form are 

important to the resulting weather 

conditions when air masses 

move. 
 



There are five types of air masses in North 
America: 

 

 

 

   

MENU 

Super cold 

(mP) 

(cT) (mT) 

(cP) 



A front is the boundary separating air masses 

of different densities 

 Fronts extend both vertically and 

horizontally in the atmosphere 

MENU 



• As these air masses move and collide 

with each other, fronts form at the 

boundaries between the air masses. 

• Depending upon the air masses involved, 

a warm front, cold front, stationary front, 

or occluded front can develop. 

MENU 



When a cold air mass collides and slides under a warm air 

mass, the resulting cold front may produce thunderstorms 

and sometimes tornadoes and cooler temperatures. 

 

• In U.S., cold fronts usually move from 

northwest to southeast 

• Air gets drier after a cold front moves 

through 
MENU 
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When a warm air mass collides and rides over a cold 

air mass, the resulting warm front may produce long 

periods of precipitation and warmer temperatures. 

  

• In U.S., warm fronts usually move from 

southwest to northeast 

• Air gets more humid after a warm front 

moves through 

MENU 
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Stationary Front: When either a cold or 

warm front stops moving 

• When the front starts moving again it 

returns to either being a cold or warm 

front. MENU 

When neither a cold air 

mass nor a warm air mass 

moves at a frontal 

boundary, the resulting 

stationary front may 

produce long period of 

precipitation. 
 



Occluded Front: Forms when a cold front 

overtakes a warm front. 

• This occurrence usually results in storms over an 

area 

• In U.S., the colder air usually lies to the west 
MENU 

When a cold air mass 

pushes into a warm air 

mass that is behind a cool 

air mass, the warm air 

mass is pushed up above 

the cooler air masses. The 

resulting occluded 

front may produce long 

periods of precipitation. 
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Warm air rising or cold air sinking 

combined with the spinning of the 

Earth causes the air to spin forming high 

and low pressure regions. 

 

 

Chant: No matter where you are or where 

you go, winds are gonna blow from a 

High to Low! 
 



• High pressure 

causes air to sink 

• Usually results in 

several days of clear 

sunny skies 

• Air rises in low 

pressure areas 

and forms water 

droplets 

• Can results in 

rain and storms 
MENU 



•High pressure systems usually signal more fair weather with 

winds circulating around the system in a clockwise direction. 

•Low pressure systems with counterclockwise circulating 

winds often result in rainy and/or stormy weather conditions. 

MENU 

LIFT HEAVY 



Low Pressure and Fronts Cause Lift 



MENU 



Weather Maps: Pressure & 

Temperature 

MENU 



•Some of the Sun’s 

energy coming 

through Earth’s 

atmosphere is 

reflected or absorbed 

by gases and/or 

clouds in the 

atmosphere. 

MENU 



Greenhouse Effect 
•Solar energy that is 

absorbed by the Earth’s 

land and water is 

changed to heat that 

moves/radiates back into 

the atmosphere 

(troposphere) where 

gases absorb the heat, a 

process known as the 

greenhouse effect. 
MENU 





• Land heats up and releases heat quickly, but water 

needs to absorbs 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. 



MENU 

•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. 



MENU 

•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 

•the polar region extends  

from there to the north pole, 

90 degrees north latitude. 



• Move in the direction 

of trade winds 

     (hurricanes) 

• If hurricanes enter a 

westerly wind belt 

they often turn in 

direction of prevailing 

system 

MENU 

Tropical Weather Systems 



Jet Stream 
• Fast moving ribbon of air that 

moves around Earth 

• Dips and bends & is constantly 

changes positions 

• Air masses & weather systems in 

its path are moved by the fast 

moving air 

• Polar jet stream bring cold polar 

conditions from north 

• Subtropical jet stream bring warm 

tropical conditions from south 
MENU 
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Storms 

· Severe weather conditions 

called storms occur when 

pressure differences cause 

rapid air movement. 

· Conditions that bring one kind 

of storm can also cause other 

kinds of storms in the same 

area. 



Thunderstorm is storm 

with thunder, lightning, 

heavy rains and strong 

winds; form within large 

cumulonimbus clouds; 

usually form along a cold 

front but can form within 

an air mass. 

MENU 



•A tornado is a rapidly whirling, 

funnel-shaped cloud that 

extends down from a storm 

cloud; the very low pressure 

and strong winds can cause 

great damage to people and 

property.  

•Tornadoes are likely to form 

within the frontal regions where 

strong thunderstorms are also 

present. 

MENU 



•A hurricane is a low pressure 

tropical storm that forms over 

warm ocean water; winds form 

a spinning circular pattern 

around the center, or eye, of 

the storm. 

•The lower the air pressure at 

the center, the faster the winds 

blow toward the center of the 

storm. 

MENU 

Science Daily- Hurricanes The Science Behind a Hurricane Video 

http://www.sciencedaily.com/news/earth_climate/hurricanes_and_cyclones/
http://www.sciencedaily.com/news/earth_climate/hurricanes_and_cyclones/
http://www.sciencedaily.com/news/earth_climate/hurricanes_and_cyclones/
http://www.sciencedaily.com/news/earth_climate/hurricanes_and_cyclones/
https://www.youtube.com/watch?v=XMuTCesX5LU


Direct Observations and Measurements 

Meteorologists can predict the weather by analyzing and 

interpreting data from observations and tools such as current 

weather conditions, weather maps, satellites, and radar images. 

· In order to make weather predictions, the data should be 

collected on a regular basis over a period of time. 

· This allows for the development of patterns in weather conditions 

from the analysis of the data. 

· For example, a hurricane’s path can be predicted using data on 

its position over time (plotted on a hurricane tracking map), 

thereby allowing meteorologists to make predictions concerning 

the possible warnings to land areas in the hurricane’s path. 

MENU 



Day 1 Day 2 Day 3 Day 4 Day 5 

Temperature 

Precipitation 

Air pressure 

Cloud Cover 

Wind Direction 

Wind Speed 



Mean- the average of a set of figures. 

 

Median- the middle value in a set of statistical 

values. 

 

Mode- a value that has the highest frequency within 

a set of values. 



Mean Median Mode 

Temperature 

Precipitation 

Air pressure 

Cloud Cover 

Wind Direction 

Wind Speed 



29-Aug 21.8 -63.8 

30-Aug 22.1 -65.3 

31-Aug 22.9 -67.8 

1-Sep 23.7 -72.2 

2-Sep 21.8 -72.5 

3-Sep 20.5 -72.4 

4-Sep 23.2 -72.1 

5-Sep 26.5 -76.3 

6-Sep 32.4 -79.1 

7-Sep 40.5 -73.4 

Coordinates for Tropical Storm Hanna  

DATE LATITUDE LONGITUDE 



Coordinates for Hurricane Ike  

1-Sep 18 -41 

2-Sep 18 -42 

3-Sep 22 -53 

4-Sep 22 -53 

5-Sep 23 -64 

6-Sep 23 -66 

7-Sep 21 -75 

DATE LATITUDE LONGITUDE 



29-Aug 21.8 -63.8 

30-Aug 22.1 -65.3 

31-Aug 22.9 -67.8 

1-Sep 23.7 -72.2 

2-Sep 21.8 -72.5 

3-Sep 20.5 -72.4 

4-Sep 23.2 -72.1 

5-Sep 26.5 -76.3 

6-Sep 32.4 -79.1 

7-Sep 40.5 -73.4 

Date Lat. Long. 



1-Sep 18 -41 

2-Sep 18 -42 

3-Sep 22 -53 

4-Sep 22 -53 

5-Sep 23 -64 

6-Sep 23 -66 

7-Sep 21 -75 

Date Lat. Long. 



Anemometer- A tool used to measure 

wind speed in miles per hour. 

Wind vane 

· A tool used to measure wind direction. 

· Sometimes referred to as a 

wind-weather vane or a wind sock. 

· Wind direction is described by the 

direction from which the wind is blowing. 

Thermometer - A tool used to measure air 

temperature in degrees Fahrenheit or 

Celsius. 

MENU 



Sling Psychrometer-   

•A two-thermometer 

instrument also referred to 

as a wet-dry bulb used to 

measure relative humidity 

(the amount of water 

vapor in the air). 

• Temperatures readings 

are converted using a 

relative humidity table. 

Weather Instruments Video (5 min) 

MENU 

https://www.youtube.com/watch?v=tzLQC_29RYA
https://www.youtube.com/watch?v=tzLQC_29RYA


Barometer-  A tool used to 

measure air pressure in 

inches of mercury or 

millibars (mb). 

 

Rain gauge- A tool used for 

measuring the amount of 

precipitation in inches or 

centimeters. 

MENU 



Temperature 

• You will usually see temperature measured in °F for 

maps of the United States 

• Maps of foreign countries will usually be measured in 

°C 

MENU 

Temperature is measured using a thermometer. Changes in 

the air masses result in changes in the temperature. 



Air Pressure 

MENU 

Air pressure is measured with a barometer. A rise 

in air pressure indicates fair weather while a fall in 

pressure indicates stormy weather conditions 

advancing. 

Weather Tool 



Relative Humidity 

• The relative humidity tells us how “full” the 

air is at the time of measurement.  

 

 

 

 

• For example, 90% relative humidity means 

that at that moment the air is holding 90% of 

the maximum amount of water it could. 

MENU 

Humidity is a measure of 

the percentage of water 

vapor in the air. Increased 

levels of humidity can be 

associated with a high 

probability of precipitation 
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•Station models from specific 

locations provide information that 

can also be used to predict weather 

patterns. 

•Information found on a station 

model can include cloud cover, 

temperature (85°F), wind direction 

and speed, precipitation (snow, 

rain), or barometric pressure (1002 

mb). MENU 
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•is measured using a wind vane (also known 

as a weather vane) and indicates the direction 

of advancing air masses. 

MENU 



MENU 

Beaufort Scale of Wind Speed 

Wind speed is measured using an anemometer and 

indicates a change in atmospheric flow patterns. 



Satellites 

· Satellite images are used for seeing cloud 

patterns and movements. 

· For example, hurricane clouds and movement 

can be observed using satellite images. 

Radar 

· Radar images can be used to detect cloud 

cover, rainfall or storm location or intensity, and 

cloud movement, as well as the potential for 

severe weather (for example, hurricanes or 

tornadoes). 

MENU 



Weather Maps: Doppler Radar 

Maps 

MENU 



















Extended Knowledge 

 

Station models from specific locations provide information that can also 

be used to predict weather patterns. Information found on a station model 

can include cloud cover, temperature (85°F), wind direction and speed, 

precipitation (* - snow, ● – rain), or barometric pressure (1002 mb). 

Meteorology is based on probability. Therefore, predictions are not 

always accurate. 

 

The basic shape name of a cloud can be combined with the appropriate 

prefix or suffix listed below as clues to the weather conditions that may 

result. 

 

• Combinations of those shapes can be used with nimbus, which means 

“rain”, for example, cumulonimbus or nimbostratus. 

 

• A cumulonimbus cloud, also called a thunderhead, is often part of 

thunderstorm conditions that may accompany a cold front. 

 

• The prefix alto- may also be used to indicate medium-level clouds 

formed at about 2-6 kilometers up into the atmosphere, for example, 

altocumulus or altostratus. 



•The driving energy source for 

heating of Earth and circulation in 

Earth’s atmosphere comes from 

the Sun and is known as solar 

energy. 

•Some of the Sun’s energy 

coming through Earth’s 

atmosphere is reflected or 

absorbed by gases and/or clouds 

in the atmosphere. 
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• Land heats up and releases heat quickly, but water 

needs to absorbs 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. 
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The differences 

in these 

heating 

patterns cause 

convection 

currents. 



•On a small 

scale, 

convection 

currents near 

bodies of water 

can cause local 

winds known as 

land and sea 

breezes. 

MENU 



Mountain 

Winds 

Katabatic 

Winds 



•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. 

•The warm Gulf Stream current water influences 

the eastern Atlantic shoreline of the United States, 

while the cold California current influences its 

western Pacific shoreline. 

•Because of the unequal heating of Earth, climate 

zones (tropical, temperate, and polar) occur. MENU 
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Trick: You golf in 

warm weather. 

 

Gulf Stream = 

warm water 

East Coast 

of USA 
 

The Gulf Stream influences the eastern 

Atlantic shoreline of the United States by 

bringing warm, moist air. 





Trick: 

California = c 

for cold 

West Coast of USA
 

The cold 

California 

Current 

influences its 

western 

Pacific 

shoreline by 

bringing cold, 

moist air. 
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All of the following can affect climate in local regions:  

 Latitude  

o The sun’s rays directly strike the equator (latitude 0) and cause the regions 

near the equator to be warmer.  

o Generally, as latitude increases the temperature of the area decreases.  

 Elevation  

o Within the troposphere as altitude increases temperature decreases.  

 Shape of the Land (Topography)  

o Certain land formations (mountains and valleys) can affect the movement of 

air masses and therefore affect the weather conditions a region experiences.  

 Distance from Water  

o Land and Sea breezes are local convection currents that occur in areas near 

water because of the unequal heating of Earth materials.  

 Global Winds  

o Global winds provide a predictable pattern for the movement of air in a 

specific region and are named after the direction they come from.  

 Ocean Currents  

o Ocean currents circulate heat energy. Air masses that originate over regions 

of the ocean are moved with currents and affect the climate of coastal regions.  



· 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. 
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• Cold, long winters 

•2-4 months of temperatures 

above freezing 

•Cool summers , with 

temperatures less than 10°C 

(50°F) 

•Dry year-round 

•Very little precipitation 

(usually falls as snow) 



• Warm summers, with 

temperatures over 10°C 

(50°F) 

•Cold winters 

•Amount of precipitation 

varies 

 



• Very high mountains 

•Cold to cool year round 

•Temperatures between -

18°C (-2°F) and 10°C (50°F) 

•Amount of precipitation 

varies (usually falls as snow) 



• Summers are warm or hot- 

temperatures are over 10°C 

(50°F) 

•Winters are cool or cold- 

temperatures are below 18°C 

(64°F) but above -3°C (27°F)  

•Moist climate with more 

precipitation either in winter 

or summer 



•Hot year-round with 

temperatures over 

18°C (64°F) 

•Wet with more than 

150 cm of rain a year  



Each graph shows the 

average temperature 

and precipitation for a 

specific place in the 

United States. 

Record in your 

notebook where you 

think each climate 

type is located. 

1.Write an explanation 

why you chose that 

location. 

2.Share and discuss 

your answers with 

your group members. 



Global winds and the jet stream have an effect on 

weather and climatic conditions on Earth. 

•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. 
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Global convection currents are set up in the atmosphere 

because of the unequal heating of Earth’s surfaces.  

 

There are three atmospheric convection areas that 

influence the climate regions on Earth. 

 

The Tropical Region begins at the equator and extends to 

about 30 degrees latitude. 

 

The Temperate Region extends from there to about 60 

degrees latitude. 

 

The Polar Region extends from there to the north pole, 90 

degrees latitude. 
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•In the global wind belt 

regions, the prevailing 

direction of the winds and 

how air movement in 

these large regions affects 

weather conditions. 

•The trade winds blow 

from east to west in the 

tropical region moving 

warm tropical 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 United States 

is in the westerly wind belt, the 

weather systems move across the 

country from west to east. 



•Convection can cause 

global winds. These 

winds then move weather 

systems and surface 

ocean currents in 

particular directions. 

•Due to the spinning of 

Earth, the weather 

systems in these regions 

move in certain directions 

because the global wind 

belts are set up. 


