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Unit on Meteorology 

Part 1 - Ch 17 – The Atmosphere: Structure and Temperature 

 

Ch. 17.1 – Characteristics of the Atmosphere 

 Key Question:  How is the weather different from the climate? 

Weather is the state of the atmosphere at any one point in time; always changing. 

Climate based on weather data collected over years and describes a geographical place. 

I. Composition of the Atmosphere (Air) 

A. Major components of gases and particles 

1.Nitrogen 78% 

2.Oxygen 21% 

3.Other 1% 

1. argon (.93%) 

2. carbon dioxide (0.039%) 

3. water vapor (0.040%) 

4. trace elements(particles) 0.003% 

B. Variable Components (over time and different places) 

1.Water vapor can vary from none to 4% 

1. absorb heat from the earth 

2. source of clouds and precipitation 

2.Ozone ; 

1. O3       3 oxygen molecules joined together 

2. Found 6-10 miles above the earth in stratosphere 

3.  Crucial for life on earth; absorbs most of UV rays from sun 

4. Amount varies with the latitude 

C. Pollutants – airborne particles 

1.primary pollutants emitted directly into air 

a. Come from transportation, factories (see 

chart)  

b. CO, SO, NO 

2.Secondary pollutants:  not directly released into air 

a. Combine with O2 & water to form acid rain 

b. Combine with sunlight to cause 

photochemical reactions (smog) 

II. Structure of the Atmosphere:  ‘Thins’/changes with altitude 

A. Pressure changes  

1.Caused by weight of air above it 

2.1000mb (1 kg/cm
2 

) at sea level 

B. Gets less with altitude; 50% less by 4 miles high 

C. Temperature Changes – Layer of the Atmosphere 

1.Troposphere:  temperature decreases with altitude 

a. weather happens here 

b. planes fly here 

2.Stratosphere:  temperature increases due to ozone 

1. contains ozone layer 

3.Mesosphere:   temperature decreases 

1. meteors burn up as they enter (due to air friction) 

4.Thermosphere:  temperature increases with altitude  

1. uppermost layer; 50+ miles up 

2. fewer molecules, but absorb lots of heat 
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III. Earth-Sun Relationships 

A. Solar Energy  

1.controls our climate 

2.varies with the latitude & seasons 

3.movement of earth causes variations 

B. Earth Motions 

1.Rotation – spinning on its axis every 24 hours 

2.Revolution – moving around the sun, once every 365 days 

C. Earth’s Tilt 

1.Angle of 23 ½  degrees 

2.Causes the change of seasons 

3.Axis is always pointed at north star 

D. Sun’s apparent path 

1. Angle of sun’s rays varies at different latitudes 

2.Causes changes in intensity of sunlight 

E. Seasons 

1.Summer  

1. June 21-22 – longest hours of daylight – SUMMER SOLSTICE 

2. sun directly at Tropic of Cancer (23 ½ N) in Northern Hemisphere 

2.Winter 

1. December 21-22 – shortest hours of daylight – WINTER SOLSTICE 

2. sun directly over tropic of Capricorn in southern hemisphere 

3.EQUINOXES – means “equal nights” 

1. midway between summer and winter 

2. autumnal equinox – September 22 or23 

3. spring equinox – March 22 or 23 

4. sun pointed directly at equator 

5. 12 hours daylight, 12 hours of darkness 

 

Ch. 17.2 Heating the Atmosphere 

Key Question:  What is the difference between heat and temperature? 

Heat – the energy transferred from one object to another because of differences temperature 

Temperature – the measure of the average kinetic energy in the molecules of any substance 

A. Three mechanisms of heat transfer (used simultaneously in the atmosphere) 

1. Conduction – transferring heat through matter by molecules moving 

a. heat flows from hotter to cooler matter 

b. air is not a good conductor, but land is. 

2. Convection – transferring heat by a big circular movement within the substance 

a. As air warms it expands and rises 

b. As air cools it condenses and sinks 

3. Radiation – travels outward in all directions from its source (sun) 

a. Can travel through the vacuum of space  

b. Comes from the sun in the form of electromagnetic waves 

c. Laws governing radiation 

i. All objects emit radiant energy 

ii. Hotter objects radiate more energy than colder ones 

iii. The hottest radiating bodies emit the shortest wavelengths 

iv. Objects that are good absorbers are also good emitters 
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B. What happens to Solar Radiation as it reaches earth? 

1. Reflection is a result of waves bouncing off an object 

2. Scattering disperses waves in all directions 

i. caused by dust particles and gas molecules 

ii. produces our blue sky because of shorter wavelength of blue light 

3. Absorption  

a. 50% is absorbed by the earth and sea 

b. 20 % is absorbed by the atmosphere and clouds 

c. 30% is reflected or scattered and lost into space 

d. Water vapor and carbon dioxide are major absorbing gases 

e. Continual exchange of energy keeps earth in a constant temperature range 

f. Photosynthesis is possible because of plants absorbing sunlight 

 

Ch 17.3 – Controlling earth’s temperature 

I. Why do temperatures vary? 

 A.  Angle of the sun’s rays vary with latitude 

 B.  Heating of earth’s surface controls the air above it 

  1.  Land heats more rapidly and to higher temps than water 

  2.  Land cools more rapidly and to lower temps than water 

 C.  Geographic position 

  1. Wind direction off the coast  

  2.  Mountains can act as barriers 

 D.  Altitude - the higher the city, the cooler it is 

 E.  Cloud cover and albedo (the fraction of radiation reflected by any surface) 

 1.  During daylight they reflect sun to keep earth cooler 

2.  At night, reflect heat back to earth to keep it warmer. 

 
II.  Isotherms - on maps they are lines that show areas with similar temperatures; helpful for seeing world trends 

 


