
Scale for learning – Weather 

4 – I am an expert 

I can explain, in detail, the structure and how the 
atmosphere supports life and influences weather and climate 

3 – I can do it 

I can explain the structure and how the atmosphere 
supports life and influences weather and climate 

2 – I am almost there 

I can explain the structure of the atmosphere but I am 
still unclear about how it supports life and influences the 
weather and climate 

1 – I need help 

With help, I can explain the structure of the atmosphere 
and how it supports life and influenced the weather and climate



Atmosphere Makes Life Possible

Air- is a mixture of gases
Atmosphere- is a layer of gas that surrounds the Earth

1. Atmosphere supports and protects life
2. Without the atmosphere the Earth would be a giant rock
3. Atmosphere is very thin, similar to the fuzz on a peach

Atmosphere can change:
Due to sudden events the atmosphere can change and take time to 
get back in order; Volcanic Eruptions, Forest Fires, Dust Storms



Density and the Atmosphere

Altitude: the distance above sea level

The thickness or thinness of air is measured by its density 

Density, mass, and air pressure all decrease as you move up in the atmosphere, or in 
altitude

Most of atmosphere’s mass and density is closest to Earth

Comparing Density and Mass:
 Density: the amount of mass in a given volume of a substance
 Mass: Weight of an object
 If two objects take up the same space then the object with more mass(weight) will 

have more density. 

Bowling Ball VS. Soccer Ball



Materials in the Atmosphere

Most common materials in the atmosphere are gases 
- Nitrogen 78%
- Oxygen 21%
- Trace gases (argon, carbon dioxide, and others) 1%
- At times water vapor can make up 4% of Earths atmosphere
Cycles in the Atmosphere:
Carbon Cycle: 
- Animals inhale Oxygen and release Carbon Dioxide
- Plants then take in the Carbon Dioxide and release oxygen (part of making food in 

Photosynthesis)
Nitrogen Cycle:
- Tiny organisms convert Nitrogen gas into usable forms for plants and animals
- As things like leaves decay back into the ground the Nitrogen is released back into the 

atmosphere
Water Cycle:
- Water is evaporated into the air and changed back into a liquid that rains on Earth
- The water is then returned to oceans, lakes, rivers and streams



Energy from the Sun

Almost all energy comes from the Sun
Two things happen with the sunlight that reaches Earth; reflected or 
absorbed 
1. Things that heat up, like sand, absorb the Suns energy
2. Light colors reflect the suns energy while dark colors absorb the 

energy

The Atmosphere moves energy:
Radiation is energy that travels across distances in the form of waves
Conduction: The transfer of heat from one substance to another by direct 
contact
Convection: The transfer of energy from place to place by the motion of 
gas or liquid



Radiation, Conduction and Convection Examples

 Radiation heats the ground

 Conduction is the ground (that is warm) heats the air; 
the sand can heat the air on the beach

 Convection is when cold air sinks and pushes the 
warmer air upward. This cycle will continue



Four Main Layers 

 Troposphere

 Stratosphere

 Mesosphere

 Thermosphere



Layers of the Atmosphere

Troposphere: 
1.Layer closest to Earth 
2.Layer is heated by the ground, so temperature decreases as you 

move up
3.Contains storms and airplanes
4.80% of Earths atmosphere
Stratosphere:
1.Contains the ozone; ozone absorbs the UV Radiation from the 

sun
2.Layer heats up as you move up due to the absorption of suns 

energy



Layers Continued…

Mesosphere:
1.This layer is heated from the stratosphere so it cools as you move 

upward
2.Contains Meteors; the meteors burn up as they enter this layer
3.Less than 1% atmosphere mass
Thermosphere:
1.Farthest from Earth
2.Suns radiation heats this layer, causing it to rise in heat as you 

move upward
3.There is little density; causing it to feel colder then it is because 

everything is spread out
4.Becomes Outer space, Satellites orbit here, Space shuttles would 

fly here



Gases in the Atmosphere

Atmosphere affects light in four ways; absorbs it, reflects it, lets gas 
through, or gives it off

Ultraviolet Radiation: Radiation of higher frequency then visible light, 
causes sun burn; absorbed by the ozone

Infrared Radiation: radiation of lower frequency of visible light; usually 
warms the materials that absorb it

Ozone Layer Protects Life:

1. Contained in the Stratosphere

2. Made of three oxygen molecules

3. Absorbs the ultraviolet radiation from the Sun

4. UV Rays cause skin cancer, sunburn, damage the eyes and harm crops



The Greenhouse Effect

 Greenhouse gases are Carbon Dioxide, Methane, Water Vapor and 
nitrous Oxide

 Greenhouse gases absorb infrared radiation and slow the movement 
of energy away from Earth

 This slowing down process allows energy to stay in Earths system 
longer, and ultimately keeps Earth warm

 Without this effect the Suns energy would bounce off Earth, causing 
the average temperature to be -18 degrees Celsius and 0 degrees 
Fahrenheit 

 Some energy is eventually bounced off Earth and sent back to outer 
space, if no energy went back to space then the Earth would 
continually rise in temperature



Humans and Pollution

Air Pollution: Smoke and other harmful materials that are in the air
- The outdoors can spread the pollution from place to place by winds, just as a fan 

would do in your home
Types of Pollution:
Gases are Carbon monoxide, Methane, Ozone, Sulfur Oxides, and Nitrogen Oxides
Particulates are tiny particles or droplets that mix with air, smoke can contain particles, 
wind can pick up things like dust, dirt and pollen
 Some sources are Fossil Fuels from prehistoric times or from burning of Coal, or 

smog.
 Can be harmful to our health, cause breathing problems, lung disease. Children and 

elderly are extra sensitive to polluted air
 Controlling the pollution: warnings are broadcast when pollution is high, 

government agencies have passed laws that reduce air pollution by not burning as 
long in factories, or having clean car exhaust testing



Sources of Greenhouse Gases 

Human activities produce greenhouses gases faster then the atmosphere can 
naturally get rid of it. The amount of the gases in the atmosphere that are not 
released affect the temperatures of Earth and the growth of plants
Global Warming:
Some scientists worry that if greenhouses gases continue to rise then the trend 
of rising temperatures on Earth will continue to rise as well. 
This could end up effecting the sources of foods, amount of water, other 
resources available and even human health
Reducing green House Gases:
1. Scientists are also developing new ways to heat and cool buildings 
2. Encouraging people to use less energy, also saves money, while reducing the 

gases that are produced



In your notebook

 Create a diagram to represent the 4 main layers of 
the atmosphere, how they surround Earth and 1 fact 
about each layer


