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Insolation & TemperatureInsolation & Temperature  

Part IPart I  

Heat, ma am! It was so dreadful here that Heat, ma am! It was so dreadful here that 

I found there was nothing left for it but to I found there was nothing left for it but to 

take off my flesh and sit in my bones.take off my flesh and sit in my bones.  

——  Sydney Smith Sydney Smith   
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Insolation and Temperature 
 The Impact of Temperature on the 

Landscape 

 Energy, Heat and Temperature 

 Solar Energy 

 Basic Heating and Cooling Processes in 

the Atmosphere 
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 The Heating of the Atmosphere 

 Variations in Heating by Latitude & Season 

 Land and Water Contrasts 

Mechanisms of Heat Transfer 

 Vertical Temperature Patterns 

 Global Temperature Patterns 

 Global Warming & the Greenhouse Effect 
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The Impact of Temperature on Landscape 

• Organisms have certain 

temperature tolerances 

• Temperature affects 

human-built landscape 

• Temperature affects 

inorganic components 

of the landscape 
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Energy, Heat and Temperature 

• Energy 

– Ability to do work 

– Takes various forms 

• Temperature and Heat 

– Heat – Form of energy 

• Movement of atoms 

  (kinetic energy) 

– Temperature 

• An expression or a measurement of 

heat 
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Measuring Temperature 

– An expression or a 

measurement of heat 

– Fahrenheit scale 

– Celsius scale 

– Kelvin scale 

The Fahrenheit, Celsius & Kelvin Scales 
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Solar Energy 
• Electromagnetic Radiation 

– Oscillation of electrons 

– Does not require a medium 
(presence of matter) 

– Travels from Sun through 
great voids in space without 
loss of energy 

– Divergence from a central 
focus (Sun), results in 
intensity of solar energy, 
and diminishes with 
distance from the Sun 
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Solar Wavelengths 

– Distance betweens two successive 

wave crests 

– Electromagnetic spectrum of 

wavelengths 

1. Visible light 

2. Ultraviolet radiation 

3. Near infrared radiation 
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Electromagnetic Spectrum 
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• Insolation 

– Incoming solar radiation 

– Shortwave energy 

• Terrestrial Energy 

– Long wave energy 
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Solar versus Terrestrial Radiation 
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Basic Processes in Heating & Cooling 

the Atmosphere 

• Radiation 

 
All objects radiate 

electromagnetic 

energy, but hot 

objects radiate with 

greater intensity than 

cool objects. 
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• Reflection versus Absorption 

An object that is a good 

absorber of insolation warms 

up rapidly (its atoms vibrate 

more rapidly and more easily 

than an object that is a good 

reflector.) 
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• Scattering 

– Gas molecules and 

particulate matter 

deflect light waves 

and redirect them. 

– Some of the waves 

are backscattered 

to space and thus 

lost to Earth. 

– Other waves 

continue to Earth 

as diffuse energy. 
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– Path length, scattering, and red sunsets 
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Light passes through 

a medium, as when 

light waves pass 

through a clear pane 

of glass. 
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Greenhouse Effect 

• The atmosphere easily 

transmits shortwave 

radiation from the sun. 

• The atmosphere is a 

poor transmitter of 

long waver energy 

radiated from Earth’s 

surface. 
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• Conduction 

• Heat energy (vibration 

of atoms) passes from 

one place to another 

by this method. 
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• Convection 

• This is the movement 

of mass by the gain or 

loss of heat energy. 

– Warming air gains 

heat, expands and 

rises 

– Cooling air loses 

heat, contracts and 

sinks 

– Convection cell 

movement 
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• Advection 

– This is the horizontal 

transfer of heat such 

as by wind or air 

masses. 
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• Adiabatic Cooling and Warming 

– This is the change in pressure and therefore the 

temperature of air that is rising or descending 
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• Latent Heat 

– This is heat stored in the 

air with water vapor. 

– It is non-sensible 

(“hidden”) energy, as it 

cannot be felt. 

– It becomes heat of 

condensation (sensible), 

when the water vapor 

condenses and becomes 

liquid water droplets. 


