


What Is the Atmosphere?

s God created a very special 
and complex covering for 
Earth.

s He wrapped Earth with an 
atmosphere.

s The atmosphere is a blanket of gases that surrounds 
Earth.



Layers of the Atmosphere

s The atmosphere is an example 
of how God takes care of His 
Creation.

s The atmosphere is made up of 
a mixture of gases.

s To better understand the atmosphere, scientists 
divide it into different layers.

s The gases in the atmosphere blend together where 
the layers meet.

s The blended area is known as a buffer zone.



Layers of the Atmosphere

s Each layer of the atmosphere 
has unique properties of 
temperature, composition, and 
density.

s Where do you think the air is 
thickest?

s Where is it the thinnest?

s Eventually, the atmosphere 
merges with outer space.



Layers of the Atmosphere:
The Troposphere

s The densest layer and the layer 
closet to Earth’s surface is the 
troposphere.

s Heat from Earth’s surface radiates 
up, warming the troposphere.

s This warmed air is less dense and 
will rise higher.

s The troposphere is the layer in which most of our 
weather takes place.

s It is also the layer in which all living things are found.



Layers of the Atmosphere:
The Stratosphere

s The stratosphere lies above the 
troposphere.

s The layer is warmed by ozone 
molecules that trap heat in the 
layer.

s Ozone is a molecule containing 
three atoms of oxygen.

s It is formed when ultraviolet radiation (UV rays) 
from the sun split a regular oxygen molecule.



Layers of the Atmosphere:
The Stratosphere

s Heat is released when UV rays 
change the oxygen into ozone.

s This ozone layer protects life on 
Earth by absorbing UV rays from 
the Sun.

s This radiation can cause damaging 
mutations in organisms, such as 
skin cancer in humans.

s As the ozone layer absorbs energy from the Sun, it 
keeps the planet warm.



Layers of the Atmosphere:
The Mesosphere

s Above the stratosphere lies the 
mesosphere, a thin layer where 
the temperature grows colder 
with increasing height.



Layers of the Atmosphere:
The Thermosphere

s Above the mesosphere is the 
thermosphere, where the 
atmosphere begins to heat up 
again.

s The thermosphere layer is hot 
because it absorbs solar radiation.

s There is a sub-layer in the 
thermosphere, called the 
ionosphere. 



Layers of the Atmosphere:
The Thermosphere

s In this layer, gases exist as ions, or 
charged particles.

s Radio and TV signals bounce off 
the charged particles.

s At times, energy from the Sun 
excites these ions, and they 
produce colorful light displays 
called auroras that are visible in 
Earth’s polar regions.



Layers of the Atmosphere:
The Exosphere

s The exosphere forms the outer 
edge of the atmosphere.

s This layer blends into  outer space.

s Atoms and molecules escape from 
this layer into space, and satellites 
orbit Earth here.



Layers of the Atmosphere:
Characteristics

Layer Distance 
Above the 
Earth

Characteristics

Exosphere 373-6200 miles Outermost region; 
extremely thin; mainly 
hydrogen and helium



Layers of the Atmosphere:
Characteristics

Layer Distance 
Above the 
Earth

Characteristics

Exosphere 373-6200
miles

Thermosphere 56-373 miles Contains charged 
particles (ions) in the 
ionosphere; 
temperature rises; 
auroras occur here; 
radio waves bounce 
off ions



Layers of the Atmosphere:
Characteristics

Layer Distance 
Above the 
Earth

Characteristics

Exosphere 373-6200
miles

Thermosphere 56-373 miles

Mesosphere 31-56 miles Extremely cold layer; 
temperature drops 
with altitude; meteors 
burn in this layer



Layers of the Atmosphere:
Characteristics

Layer Distance 
Above the 
Earth

Characteristics

Exosphere 373-6200
miles

Thermosphere 56-373 miles

Mesosphere 31-56 miles

Stratosphere 12-31 miles Temperature increases 
with altitude; the 
protective ozone layer 
is located in this layer



Layers of the Atmosphere:
Characteristics

Layer Distance 
Above the 
Earth

Characteristics

Exosphere 373-6200
miles

Thermosphere 56-373 miles

Mesosphere 31-56 miles

Stratosphere 12-31 miles

Troposphere 0-12 miles Temperature and 
pressure drop when 
altitude increases; 
most of the gas in this 
layer is nitrogen and 
oxygen



Layers of the Atmosphere



Composition of the 
Atmosphere

s God designed Earth with an 
atmosphere that protects 
and nurtures life.

s Nowhere else in the solar 
system does one find a planet with such an 
abundance of free oxygen and an ozone layer 
protecting life from radiation.

s Without the gases in our atmosphere to trap heat 
and warm the planet, Earth would probably be too 
cold for life.



Composition of the 
Atmosphere
s The air around us is made up of 

primarily five main gases.

s Nitrogen makes up most of the 
atmosphere.

s It is an important plant nutrient, but 
plants cannot use it as a gas.

s The gas is converted into a form living things can use 
by natural processes such as lightning strikes or by 
organisms living in symbiotic partnerships with plant 
roots.



Composition of the 
Atmosphere

s Oxygen makes up the next 
largest portion of the 
atmosphere. 

s It is used by animals to obtain 
the energy they need from food.

s It is also needed to keep a fire burning.

s The rest of air is made up of argon, carbon dioxide, 
water vapor, and trace gases.



Compositions in the 
Atmosphere

s Plants use carbon dioxide to 
make food.

s It supplies the carbon 
compounds needed to build 
leaves, stems, and roots.

s Water vapor is invisible, and the amount in the air 
varies depending on the weather and climate of an 
area.

s Water vapor condenses on small particles of dust 
and smoke, forming clouds.



Air Pollution

s A substance or material that is 
harmful to the ecosystem or living 
things is a pollutant.

s Natural sources of air pollution 
include dust, pollen, and gases 
emitted by volcanic eruptions.



Air Pollution

s A visible form of pollution called 
smog results when wastes from 
burning fuel reacts with sunlight.

s Ozone at ground level is also considered a pollutant.

s Air pollutants are harmful to living things are to 
materials such as stone and metal.

s Pollutants can trigger health problems and harm 
ecosystems.

s Polluted air is especially harmful to people with lung 
and heart conditions.



How to Care for the 
Environment



Air Pressure

s Even though you cannot see air, it has 
weight and takes up space.

s Remember that the atmosphere is a 
blanket of air that is thousands of 
kilometers thick.

s Because air is made of matter and matter has 
weight, the atmosphere is very heavy.

s The weight of the upper layers of air presses down 
on the lower layers.

s The air exerts a downward force that we call air 
pressure.



What Affects Air Pressure?

s Air pressure decreases as you travel higher into 
Earth’s atmosphere.

s The situation is similar in the ocean.

s The deeper you go into 
the ocean, the pressure 
increases from the 
overlying water.



What Affects Air Pressure?

s Air pressure varies from 
place to place.

s A person climbing a 
mountain would encounter
thinner air at the top of the
mountain than at the bottom.

s As a result, the air pressure would decrease the 
higher the person climbed.



What Affects Air Pressure?

s Temperature also affects 
air pressure.

s Cool air is denser than 
warm air.

s Cooler air tends to sink and push down on the 
ground below it, creating high-pressure areas.

s Warm air rises and produces low-pressure areas.

s Air generally moves from areas of high pressure to 
areas of  low pressure.

s This motion of the air creates winds.



Atmospheric Pressure



Air Pressure 
Measurements

s The main unit for pressure in the 
metric (SI) system is the Pascal (Pa).

s Other units for pressure include 
millibars (mb), pounds per square 
inch (psi), and millimeters or inches 
of mercury (mmHg or inHg).

s The air pressure on Earth’s surface is normally 
expressed as the air pressure at sea level, which is 
1013.25 millibars, 29.92 inches of Hg, or 14.7 lbs/sq in.



Using a Barometer

s Changes in air pressure from day to day are 
measured using an instrument called a barometer.

s There are two types  of barometers, mercury 
barometers and aneroid barometers.



Mercury Barometers

s A mercury barometer consists of a long glass tube 
that contains a closed bulb filled with mercury.

s There is a near-vacuum in the tube.

s As the air pressure rises, it 
pushes down on the surface 
of the mercury in the bulb.

s This causes the mercury to 
rise in the tube.



Mercury Barometer

s Air pressure is read on a scale as 
the height of the mercury column.

s It is useful to remember that since 
1 mb is equal to 100 Pa, 1000 mb is 
one standard atmosphere, and 
760 mm (29.9 in) of mercury also equals one 
standard atmosphere (101.3 kPa).

s Mercury barometers are no longer commonly used 
due to the danger that mercury poses. 



Aneroid Barometers

s Aneroid means “without liquid.”

s An aneroid barometer does not 
use any liquid to measure 
changes in air pressure.

s It contains a hollow metal disk connected to a dial by 
a series of springs and levers.

s The disk contains a partial vacuum and responds to 
changes in air pressure by expanding or contracting.



Aneroid Barometers

s These small changes in 
shape move a pointer, 
which indicates the air 
pressure on the dial.

s Modern electronic 
barometers work by 
using electrical charges to measure these changes in 
air pressure.

s Changes in the electric charge are used to calculate 
atmospheric pressure, which is shown in a digital 
display.



How a Barometer Works
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