Atmosphere Notes- 8A 

What does the atmosphere do for the Earth?

· Provides oxygen to support life
· Completes biogeochemical cycles (carbon cycle, water cycle, etc.)
· Protects the Earth from harmful UV rays
· Distributes energy across the surface of the Earth
· Moderates global temperature extremes, daily, seasonally
How is the atmosphere measured?

Temperature - measured by thermometers (? , Celsius)

Pressure - measured by a barometer (atmospheres, psi, mm Hg, cm Hg, mill bars, etc.)

There are many ways to analyze the Earth’s atmosphere
Analysis of Earth’s atmosphere by Chemical composition of the lower layers (troposphere, stratosphere, and mesosphere) is generally homogeneous (the same composition).
78% Nitrogen gas (N2) 
21% Oxygen gas (O2)
1% (Argon 0.93%, Carbon dioxide 0.03%, water 0 - 4%, Ne, He, Kr, Xe, H2, O3)

Exceptions (think of these as strong spices added to a soup, not the major component but it gives the layer a specific character): 
Ozone, (O3) layer containing a greater number of ozone molecules (approximately 90% of the ozone in the atmosphere is in the stratosphere) 
Water vapor (99%) is located in the troposphere. It creates the Earth’s weather
The Chemical composition of the upper layer Thermosphere and part of exosphere/Ionosphere is characterized by the presence of ions, electrons responsible for reflecting radio signals.  This layer (unlike the lower layers) is heterogeneous (different characteristics- like an oil and vinegar salad dressing) in nature. The more dense molecules are found at the bottom and the less dense are found at the top.
Changing Atmosphere –

The chemical composition of the atmosphere is changed by what is added to it and what is taken away. 

The early Earth atmosphere is thought to be devoid of almost all oxygen. Volcanoes added carbon dioxide to the atmosphere. Early organisms added oxygen to the atmosphere. 

Currently photosynthesis adds oxygen and removes carbon dioxide while respiration does the opposite. 

Other things we find in the atmosphere are dust, ice, chemical pollutants (NO, SO and others like CFC’s)

The early Earth’s atmosphere was mostly Ammonia and Methane. Later, volcanoes added Carbon dioxide and Water vapor to the atmosphere. But it was still missing oxygen.

Early organisms like Algae and Bacteria added oxygen to the atmosphere. 

Currently Photosynthesis adds oxygen and removes carbon dioxide while Respiration does the opposite.

Other things we find in the atmosphere are dust, ice, chemical pollutants (NOx, SOx and others like CFC’s)

By Temperature trends

 One of the most common ways to analyze the atmosphere is based on the temperature trends that exist at specific attitudes.

Troposphere: The layer we live in is the Troposphere.  In this layer we see a cooling trend as we rise in altitude. This is the normal lapse rate. It is the layer closest to the Earth’s surface and contains most of the water (due to its position next to the oceans) found in the atmosphere. The Earth’s weather is found in this layer. 

Stratosphere: This layer is “thinner” (less dense) than the troposphere below it. It has the majority of the ozone found in this layer. The ozone absorbs much of the UV energy that comes from the sun. In this layer we see a warming trend as we increase the altitude.

Mesosphere: This layer is even thinner (Less dense) than the stratosphere below it. There is less than 1/10 of 1% of the air molecules in this layer. There is a cooling trend as the altitude increases. Air temperature reaches its coldest at the top of the mesosphere (-90 degree C). 
Thermosphere: This layer is extremely thin, the atoms and molecules in this layer are constantly bombarded with energy from the sun. This causes the atoms and molecules to become ions. The temperature trend here increases (temperature is a measure of the average kinetic energy of atoms/molecules), but there are so few molecules that we wouldn’t encounter enough to transfer heat to our skin.
Exosphere: This layer fades out to space. Earth’s gravity can’t always hold on to the molecules here. 

By Mass

75% of the mass is in the troposphere

24% of the mass is in the stratosphere

1% of the mass is in the mesosphere, thermosphere and exosphere combined
By density The closer to the surface you are the more dense the air and greater the air pressure. The troposphere has the greatest density and the exosphere has the least density.

