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Solar Energy 
and Earth Overview

● The balance between incoming energy from the sun 
and outgoing energy from Earth drives our climate.

● This balance is governed by the first law of 
thermodynamics, also known as the law of 
conservation of energy. 

● This law states that energy can be transferred from 
one system to another in many forms, but it cannot be 
created or destroyed. → Any energy “lost” during one 
process will equal the same amount of energy “gained” 
during another.  

● This energy balance keeps the average global 
temperature within the narrow range that supports 
and sustains life.



What is Earth’s extremely thin atmosphere 
mostly made up of?

➢ Mostly a mixture of nitrogen (78%) and 
oxygen (21%) gases.

What gases are in the remaining 1%?

➢  water vapor, carbon dioxide, methane, 
nitrous oxide, ozone, and 
chlorofluorocarbons

➢ inactive gases - argon, neon, helium, 
hydrogen, and xenon 
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Earth’s Atmosphere?



▪ Where does Earth get its energy from
➢ almost all energy at the Earth’s surface 

comes from the sun. 

▪ Where does the sun gets its energy from?
➢ nuclear fusion in its core. 

▪ This energy eventually makes its way to the 
edge of the sun and is emitted as 
electromagnetic radiation

▪ What is Electromagnetic radiation?
➢ particles called photons
➢ energy spread in the form of 

electromagnetic waves. 
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Radiation from the Sun
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Electromagnetic Waves

We know that…

● Electromagnetic waves can travel through 
gases, liquids, solids, and through empty 
space at nearly 300,000 kilometers per 
second (the speed of light).

● Electromagnetic waves are characterized 
by wavelength and frequency.

● The wavelength is the distance between 
two wave crests or troughs. 

● Frequency is expressed in hertz (Hz) - the 
number of wavelengths that pass a fixed 
point in 1 second.



Solar Energy 
and Earth Electromagnetic Spectrum 

▪ The electromagnetic spectrum represents the complete range of 
electromagnetic radiation. 

▪ The region with a shorter wavelength than the color violet is ultraviolet 
radiation, and the region with a longer wavelength than the color red is 
referred to as infrared radiation.
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● The energy that reaches the Earth is known as solar radiation. 

● Though the sun emits radiation at many wavelengths, 44% are visible-light wavelengths.

The Sun’s Electromagnetic Spectrum

● Visible light has 
wavelengths in the range 
of 400 nanometers (nm) 
through 700 nm. 
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Solar Radiation Spectrum

This incoming 
solar radiation 
may be 
✓ scattered,
✓ reflected or
✓ absorbed.



▪ How does a closed car get very hot 
on a nice day?

➢ Glass windows of your car transmit 
visible light some of which is 
absorbed by the interior of the car.

➢ The interior of your car heats it up 
and emits infrareds. 

➢  These infrareds are reflected by 
the glass windows.

▪ Earth’s absorption and emission of 
energy should cause Earth’s 
temperature to be cold, −18°C or 
0°F, but 

▪ Earth’s average temperature is 
actually warmer 15°C, or 59°F.  

▪ How does this relate to your hot 
car?
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 Greenhouse Effect



▪ Visible light from the Sun is 
transmitted through our 
atmosphere.

▪ Some of it is then absorbed 
on the surface of Earth, 
causing it to heat up. 

▪ Earth’s warmer surface emits  
the energy as infrareds.  

▪ Certain gases in our 
atmosphere absorb infrareds 
and reemit some of them 
back down to Earth.
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The Natural Greenhouse Effect



▪ Gases in our atmosphere, ozone, 
carbon dioxide, water vapor and 
others, absorb energy at different 
wavelengths on the electromagnetic 
spectrum. 

▪ Why does most visible light reach the 
Earth’s surface? 

➢ It is not absorbed by atmosphere.

▪ What happens to much of the 
infrared radiation?

➢ It is absorbed by the atmosphere and 
then reemitted.

▪ What are the gases that absorb and 
reemit infrareds called?

➢ Greenhouse gases
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Greenhouse Gas Absorption Wavelengths



▪ Earth’s energy balance: the 
balance of incoming solar radiation 
and outgoing terrestrial radiation 
determines Earth’s global 
temperature and drives climate.

➢ Calculate Earth’s Energy balance by going to 
Earth’s Energy Budget: How Is the 
Temperature of Earth Controlled? (Activity 
2) 
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Earth’s Global Radiation Balance
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Natural Vs. Amplified Greenhouse Effect

▪ Certain human activities emit additional greenhouse gases to the atmosphere and 
increase the amount of heat that gets absorbed before escaping to space, thus 
enhancing the greenhouse effect and amplifying the warming of the earth. 
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Greenhouse Gases due to Humans

These are the additional greenhouse gases:
✓ carbon dioxide CO

2

✓ methane CH
4

✓ Nitrous oxide N
2
O

✓ CFCs (chlorofluorocarbons)


