Physical Geo – Lecture 3: The Global Energy System

Exogenetic energy: energy from the outside, most of it coming from the sun.
Endogenetic energy: energy from the Earth’s core, energy from earthquakes

Conduction: slow, moved in solid
Convection: quicker, moved in liquid
· Sensible heat (you can touch), hot air from the earth surface moving up to the earth’s atmosphere and warming up the cold air.
· Latent heat process of evaporation followed by condensation 
Kinetic energy: from speed of movement, from movement
Laws of Thermodynamics: Energy can be transformed but not destroyed, heat can never pass spontaneously from a colder to a hotter body, entropy* increases in a closed system.
All objects emit energy (if its temperature is above absolute 0)

How to calculate the energy emitted by a black body: Stefan-Boltzmann Law	
T is the absolute temperature ex: Replace with 300K (27 deg Celsius)
Absolute zero is -273.15 deg Celsius 
Hotter objects emit a lot more energy than colder objects
Scales on the graphs are off by a million times

Where are the peaks in those waves: Wien’s Displacement Law
We can see the sun’s radiation, can’t see Earth’s
When we have higher temperatures, wave lengths are shorter, more energy emitted.

The amount of radiation received at the top of the atmosphere at right angles is 1360W/m2.
Average solar radiation per unit area received at the top of the atmosphere is 340W/m2


Effects of Gases
Gases are not black bodies and absorb energy selectively
As a result, some wavelengths pass through the atmosphere while others are almost completely absorbed by the atmosphere. In the graph, 0 means absorbed while 1 means passes through.
Atmosphere protects us from other Rays (X-Rays, Gamma rays and lethal UV is absorbed)

Albedo is the ability to reflect energy. High  radiation is reflected. Low  most radiation is absorbed. Objects around snow lower the albedo. Winter nights are bright because of constant reflection off the streetlights on to the snow and to the clouds and back. Oceans are very good absorbers of short wavelengths. 

Seasonal Variations
Fall equinox where the days are the same length.
The Axial tilt causes seasonality in terms of amount of radiation received and the day length.
The sun’s rays are falling more vertically on the northern hemisphere in the summer time, has to do with the orientation of Earth.

Summary
· Energy exists in several different forms. It is conserve as it is transformed from one to another.
· Virtually all the energy on Earth is ultimately comes from the Sun
· The Sun emits far more radiation per unit area (Stefan-Boltzmann Law) and a different type (short-wave) (Wien’s Law) than the Earth (long-wave) because it has a much higher surface temperature
· Most of the energy emitted by the Sun does not reach the Earth (Inverse square Law)
· Of the solar energy reaching the Earth, only some absorbed due to selective absorption by atmospheric gases and the surface albedo (reflection)
· There are seasonal changes in the receipt of energy on the Earth mainly because of the tilt of its axis which changes the inclination of parts of the Earth relative to the solar beam (and partly because of change in distance due to non-circular orbit)
· [bookmark: _GoBack]Receipt of energy is unequal spatially and results in energy transfers between different parts of the globe


