
Handout GEO2101 Climatology

Lecturer: Asst. Prof. Katawut Waiyasusri 
Geography and Geo-Informatics Program 
Faculty of Humanities and Social Sciences 1

Chapter 1 Atmosphere and Composition of the Atmosphere

States of matter
All matter is made from atoms. Every substance (oxygen, lead, silver, neon ...) has a unique 

number of protons, neutrons, and electrons. Oxygen, for example, has 8 protons, 8 neutrons, 
and 8 electrons. Hydrogen has 1 proton and 1 electron. Individual atoms can combine with 
other atoms to form molecules. Water molecules contain two atoms of hydrogen H and one 
atom of oxygen O and is chemically called H2O. Oxygen and nitrogen are the major 
components of air and occur in nature as diatomic (two atom) molecules. Regardless of the type 
of molecule, matter normally exists as either a solid, a liquid, or a gas. We call this property of 
matter the phase of the matter. The three normal phases of matter have unique characteristics 
which are listed on the slide.
Solid
In the solid phase the molecules are closely bound to one another by molecular forces. A solid 
holds its shape and the volume of a solid is fixed by the shape of the solid.
Liquid
In the liquid phase the molecular forces are weaker than in a solid. A liquid will take the shape of 
its container with a free surface in a gravitational field. In microgravity, a liquid forms a ball 
inside a free surface. Regardless of gravity, a liquid has a fixed volume.
Gas
In the gas phase the molecular forces are very weak. A gas fills its container, taking both the 
shape and the volume of the container. 

Atmosphere
• One of the main components of Earth's interdependent physical systems is the atmosphere. An 

atmosphere is made of the layers of gases surrounding a planet or other celestial body. Earth's 
atmosphere is composed of about 78% nitrogen, 21% oxygen, and one percent other gases.

• The atmosphere of Earth is composed of nitrogen (78 %), oxygen (21 %), argon (0.9 %), carbon 
dioxide (0.04 %) and trace gases.

• Most organisms use oxygen for respiration; lightning and bacteria perform nitrogen fixation to 
produce ammonia that is used to make nucleotides and amino acids; plants, algae, and 
cyanobacteria use carbon dioxide for photosynthesis. The layered composition of the 
atmosphere minimizes the harmful effects of sunlight, ultraviolet radiation, solar wind, and 
cosmic rays to protect organisms from genetic damage. The current composition of the 
atmosphere of the Earth is the product of billions of years of biochemical modification of the 
paleoatmosphere by living organisms. 

Weather and Climate
Weather is basically the way the atmosphere is behaving, mainly with respect to its effects upon 
life and human activities. The difference between weather and climate is that weather consists of 
the short-term (minutes to months) changes in the atmosphere. Most people think of weather in 
terms of temperature, humidity, precipitation, cloudiness, brightness, visibility, wind, and 
atmospheric pressure, as in high and low pressure.
In short, climate is the description of the long-term pattern of weather in a particular area.
Some scientists define climate as the average weather for a particular region and time period, 
usually taken over 30-years. It's really an average pattern of weather for a particular region.
When scientists talk about climate, they're looking at averages of precipitation, temperature, 
humidity, sunshine, wind velocity, phenomena such as fog, frost, and hail storms, and other 
measures of the weather that occur over a long period in a particular place.
For example, after looking at rain gauge data, lake and reservoir levels, and satellite data, 
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scientists can tell if during a summer, an area was drier than average. If it continues to be drier 
than normal over the course of many summers, than it would likely indicate a change in the 
climate. 
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• Composition 
• Temperature 
• Function

Layers of the atmosphere
Composition

Homosphere
the lower segment of the two-part division of atmosphere and further consists of three regions 
namely troposphere, stratosphere and mesosphere. All the three regions have the same 
composition of air. However, the concentration of air keeps decreasing significantly as the 
altitude increases. 
Heterosphere
the layer of an atmosphere where the gases are separated out by molecular diffusion with 
increasing altitude such that lighter species become more abundant relative to heavier species. 

Temperature 
• Troposphere
• Stratosphere
• Mesosphere
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• Thermosphere

 

Troposphere
• The troposphere is the lowest layer of our atmosphere. Starting at ground level, it extends 

upward to about 10 km (6.2 miles or about 33,000 feet) above sea level. We humans live in the 
troposphere, and nearly all weather occurs in this lowest layer. Most clouds appear here, mainly 
because 99% of the water vapor in the atmosphere is found in the troposphere. Air pressure 
drops, and temperatures get colder, as you climb higher in the troposphere. 

Stratosphere
• The next layer up is called the stratosphere. The stratosphere extends from the top of the 

troposphere to about 50 km (31 miles) above the ground. The infamous ozone layer is found 
within the stratosphere. Ozone molecules in this layer absorb high-energy ultraviolet (UV) light 
from the Sun, converting the UV energy into heat. Unlike the troposphere, the stratosphere 
actually gets warmer the higher you go! That trend of rising temperatures with altitude means 
that air in the stratosphere lacks the turbulence and updrafts of the troposphere beneath. 
Commercial passenger jets fly in the lower stratosphere, partly because this less-turbulent layer 
provides a smoother ride. The jet stream flows near the border between the troposphere and 
the stratosphere. 

Mesosphere
• Above the stratosphere is the mesosphere. It extends upward to a height of about 85 km (53 

miles) above our planet. Most meteors burn up in the mesosphere. Unlike the stratosphere, 
temperatures once again grow colder as you rise up through the mesosphere. The coldest 
temperatures in Earth's atmosphere, about -90° C (-130° F), are found near the top of this layer. 
The air in the mesosphere is far too thin to breathe (the air pressure at the bottom of the layer 
is well below 1% of the pressure at sea level and continues dropping as you go higher). 

Thermosphere
• The layer of very rare air above the mesosphere is called the thermosphere. High-energy X-rays 

and UV radiation from the Sun are absorbed in the thermosphere, raising its temperature to 
hundreds or at times thousands of degrees. However, the air in this layer is so thin that it would 
feel freezing cold to us! In many ways, the thermosphere is more like outer space than a part of 
the atmosphere. Many satellites actually orbit Earth within the thermosphere! Variations in the 
amount of energy coming from the Sun exert a powerful influence on both the height of the 
top of this layer and the temperature within it. Because of this, the top of the thermosphere can 
be found anywhere between 500 and 1,000 km (311 to 621 miles) above the ground. 
Temperatures in the upper thermosphere can range from about 500° C (932° F) to 2,000° C 
(3,632° F) or higher. 

Layers of the atmosphere
Function 
• Ozonosphere
• Ionosphere
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ชั Êนบรรยากาศ

Ozonosphere
• A region of the atmosphere from about 15 to 60 km (roughly the extent of the stratosphere) 

that contains large concentrations of ozone.
Ionosphere 
• The ionosphere is not a distinct layer like the others mentioned above. Instead, the ionosphere 

is a series of regions in parts of the mesosphere and thermosphere where high-energy 
radiation from the Sun has knocked electrons loose from their parent atoms and molecules. 
The electrically charged atoms and molecules that are formed in this way are called ions, giving 
the ionosphere its name and endowing this region with some special properties. The aurora, or 
Northern Lights and Southern Lights, occur in the parts of the thermosphere that correspond 
to layers of the ionosphere.
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