
The Atmosphere

5 dangers?

https://www.youtube.com/watch?v=MfGVkaDVu34


A. Expert - I have done a lot of learning in this 
area already.

B. Above average - I have learned some 
information about this topic.

C. Moderate - I know a little bit about this topic.

D. Rookie - I am a blank slate...but I'm ready to 
learn!
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A. Stratosphere

B. Ozone

C. Emissions

D. Atmosphere
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Chapter Overview

 Lesson 1: The Atmosphere

 Lesson 2: Weather Elements

 Lesson 3: Aviation Weather

 Lesson 4: Weather Forecasting

Lesson 5: The Effects of Weather on

Aircraft
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Lesson Overview

The atmosphere’s regions

The roles of water and particulate matter 
in the atmosphere

The primary causes of atmospheric 
motion

The types of clouds

How the atmospheric layers impact flight
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1. Person who forecasts weather

2. Blanket of air, surrounds Earth

3. Strong air current, flows west to 

east

4. Transformation, liquid to gas

5. Solid to gas, bypass liquid state

6. Water state change, gas-liquid

8. Amount of water in atmosphere

9. Actual amount of moisture in 

air compared with total amount 

of moisture air could hold at 

that temperature

10. Temperature at which air can 

hold no more moisture 

Click any link below to go directly to polling that question.

Click here to return to this index. 



11. As full of moisture as something 

can get

12. Water particles that fall from 

atmosphere

13. Minute solid particlesin the air

14. Core

15. Weight of air molecules

16. Line parallel to Earth’s equator

17. Height above Earth’s surface of 

lowest layer of clouds

18. Thunderstorms

19. Sudden shift in wind speed

20. Cabin pressure equal to altitude

Click any link below to go directly to polling that question.

Click here to return to this index. 



The Atmosphere’s Regions

 Extends more than 350 miles 
from Earth’s surface

 Life on earth is supported by 
atmosphere, solar energy, and 
magnetic fields

 Nitrogen 78% of the 
atmosphere’s gases, oxygen 21 %; 
and argon, carbon dioxide, and 
traces of other gases 1%
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Five Distinct Layers—
Troposphere

 Lowest layer reaches from sea level 
to about four to nine miles 

Dense stretch of atmosphere 
where most weather takes place

Boundary layer called tropopause
traps moisture and weather
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Stratosphere

 Above the troposphere and extends about 30 
miles 

 Drier and less dense than troposphere

 Temperature begins to rise again to about 
26.6 ⁰

 Ozone layer and Jet stream exist

 Stratopause boundary layer separates it from 
next layer

https://www.youtube.com/watch?v=JpV7NIJTxD0
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Mesosphere

 Above the stratosphere to about 53 miles 

 Temperatures dip as low as -135.4⁰ F

 Chemicals exist in an excited state, they 
absorb energy from sun

 Metorites are burned up

 The boundary layer at the top is the 
mesopause
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Thermosphere
Ionosphere and Exosphere

 Thermosphere (Ionosphere) starts above 
the mesosphere and extends about 350 
miles (Aurora Borealis) 

 Temperature goes as high as 3,140.6 ⁰ F 

 Chemical reactions occur faster here than 
on Earth’s surface

 Thermosphere (Exosphere)—Stretches to 
the edges of space at around 6,200 miles 
(satellites orbit) 

 Boundary layer is the thermopause
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Journey through our Atmosphere

7:32

https://www.youtube.com/watch?v=3CerJbZ-dm0
https://www.youtube.com/watch?v=3CerJbZ-dm0
https://www.growingbolder.com/mystery-of-roswell-alien-sightings-2694/
https://www.growingbolder.com/mystery-of-roswell-alien-sightings-2694/


 Activity: Atmosphere sheet 

 Summary:

Atmospheric regions and layers

 Next: 

Role of water in atmosphere

Clouds

 Lesson quiz
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Roles of Water 
in the Atmosphere

 Evaporation—transformation of liquid to 
gaseous state

 Sublimation—solid changes to gas without 
going through liquid state

 Condensation—change of water from gas—
water vapor—to a liquid

 Deposition—gas changes to solid without 
going through liquid state

 Melting

 Freezing Chapter 2, Lesson 1



Evaporation

 Oceans are source of 86% of 

evaporation

 Evaporation requires heat

 Air loses heat when water changes to vapor

 Condensing water forms clouds

 Water in clouds can fall as rain, snow, some 
other form

 Moisture falling seeps into soil and 
groundwater through infiltration

Chapter 2, Lesson 1 Courtesy of NOAA/Historic NWS Collection



Sublimation

 Sublimation takes place in colder climates

 Temperatures can be too cold on a mountaintop 
to melt snow and ice to liquid

 Intense sunlight with strong winds can transform 
snow and ice into water vapor

Chapter 2, Lesson 1 Courtesy of NASA/Goddard/Sarah DeWitt



Deposition and Condensation

Chapter 2, Lesson 1 Courtesy of NASA

Deposition of  water causes 

humid air to contract into frost 

patterns, for example in single-

layer window glasses and 

windshields

Condensation is what happens 

when water vapor changes from a 

gaseous to a liquid state



Dew Point

 Temperature at which air can hold no more 
moisture

 Air becomes saturated, water condenses as 
fog, dew, frost, clouds, rain, hail, or snow
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Four Major Types of Clouds
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Low Clouds (Stratus)

 Near Earth’s surface up to 
about 6,500 feet

 Low clouds are stratus, 
stratocumulus, 
nimbostratus, and fog

 Can make visibility 
difficult, pilots rely on 
instruments to fly 
through them
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Middle Clouds (Alto)

 Around 6,500 feet and 
reach up to about 20,000 
feet

 Made of water, ice 
crystals, and supercooled
water droplets

 Middle clouds are 
altostratus and 
altocumulus
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High Clouds (Cirro)

 Above 20,000 feet, 
usually form only in 
stable air

 Contain ice crystals, 
pose no real risk of 
turbulence or icing

High clouds are cirrus, 
cirrostratus, and 
cirrocumulus
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Cumulus Clouds

 Lots of vertical development

 Flat base that forms in low or 
middle cloud regions

 Cumulus, particularly 
cumulonimbus clouds, can 
mean turbulent weather 
ahead

 Can be most dangerous cloud 
to encounter in flight 
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 Altocumulus is a middle cloud; can form 
when altostratus clouds break up; starts 
around 6,500 feet and reaches up to about 
20,000 feet; may offer light turbulence and 
icing. (p. 123)



 Altostratus is a middle cloud; can pose a 
moderate icing hazard and can create 
turbulence; starts around 6,500 feet and 
reaches up to 20,000 feet.



 Cirrus is a high cloud; high clouds start above 
20,000 feet; usually form only in stable air; 
contain ice crystals, yet pose no real risk of 
turbulence or icing.



 Cirrostratus is a high cloud; high clouds start 
above 20,000 feet; usually form only in stable 
air; contain ice crystals, yet pose no real risk 
of turbulence or icing.



 Cirrocumulus is a high cloud; high clouds 
start above 20,000 feet; usually form only in 
stable air; contain ice crystals, yet pose no 
real risk of turbulence or icing.



 Cumulus is a cloud with lots of vertical 
development; has a flat base that forms in 
the low or middle cloud region; its plump, 
billowing vertical development stretches up 
into the high cloud zone; can mean turbulent 
weather ahead.



 Cumulonimbus is a cloud with lots of vertical 
development; contains large amounts of 
moisture and unstable air; can produce 
hazardous weather such as lightning, hail, 
tornadoes, gusty winds, and wind shear; 
most dangerous type of cloud to encounter 
in flight 



A. Troposphere

B. Stratosphere

C. Thermosphere

D. Mesosphere
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A. Frozen, solid, and melted

B. Vapor, gas, and particulate matter

C. Liquid, solid, and gas

D. Saturation, sublimation, and 
condensation
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A-Train
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C:/Users/vtwhited/Videos/AS200/Our World  A-Train Satellites.mp4
C:/Users/vtwhited/Videos/AS200/Our World  A-Train Satellites.mp4


A. The Earth rotates faster at the equator

B. Beaches and deserts are better at 
absorbing heat than the poles

C. More heat from the sun reaches the 
equator

D. Heavy sea breezes stir up the air rather 
than letting it settle toward Earths surface
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A. Cirrus

B. Cirrocumulus

C. Stratus

D. Cumulonimbus
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A. It remains the same no matter the 
altitude.

B. It increases.

C. It decreases.

D. It fluctuates wildly.
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A. Troposphere

B. Mesosphere

C. Stratosphere

D. Ozone layer
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Summary

Chapter 2, Lesson 1

The atmosphere’s regions

The roles of water and particulate matter 
in the atmosphere

The primary causes of atmospheric 
motion

The types of clouds

How the atmospheric layers impact flight
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Note to Instructors: 
Click the Show/Hide Response Display Button 



(AS200-C2L1:LQ10)

Note to Instructors: 
Click the Show/Hide Response Display Button 



Next….

 Done – the atmosphere

 Next – weather elements

Chapter 2, Lesson 1
Courtesy of Robert 
Schwemmer/NOAA/NOS/CINMS



A. Astronomer

B. Aerospace engineer

C. Navigator

D. Meteorologist
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A. Magnetic field

B. Atmosphere

C. Trace gases

D. Oxygen
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A. Tropopause

B. Tailwind

C. Boundary layer

D. Jet stream
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A. Vaporization

B. Infiltration

C. Evaporation

D. Sublimation
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A. Sublimation

B. Subliminal

C. Dissipate

D. Infiltration
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A. Sweating

B. Condensation

C. Melting

D. Transpiration
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A. Freezing

B. Solidify

C. Deposition

D. Heat exchange

(AS200-C2L1:VQ7)

1

1

1

1



A. Humidity

B. Saturation

C. Mugginess

D. Dampness
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A. Relative humidity

B. Real humidity

C. Reasonable humidity

D. Rational humidity
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A. 93 degrees F (34 degrees C)

B. Dew point

C. 101.4 degrees F (38.5 degrees C)

D. High point
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A. Drenched

B. Topped off

C. Soaked

D. Saturated
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A. Precipitation

B. Water vapor

C. Groundwater

D. Surface water
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A. Particulate matter

B. Air pollution

C. Dust Bowl

D. Smog
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A. Center

B. Nucleus

C. Middle

D. Focal point
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A. Atomic weight

B. Gravitational force

C. Atmospheric pressure

D. Atmospheric circulation
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A. Latitude

B. Axis

C. Longitude

D. Coriolis force
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A. Horizon

B. Peak

C. Uppermost

D. Ceiling
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A. Vertical development

B. Stratocumulus clouds

C. Cumulonimbus clouds

D. Altostratus clouds
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A. Cumulus

B. Turbulence

C. Wind shear

D. Gusty winds

(AS200-C2L1:VQ19)

1

1

1

1



A. Surface altitude

B. Cabin altitude

C. Low cloud altitude

D. Pressure altitude
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