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Three parameters describe sinusoidal oscillations:
Amplitude, Period and Phase

Amplitude

Wave height

-14{Sine wave -
Phase angle ' ' ' ' ' ' ' '
(Degrees) —» 0° 90° 180° 270° 360°/0°
(Radians) —» 0 p/2 P 32 p 2p
1- ;
04+ — — — — - N - — — (L ] -

Cosine wave

) Period (Frequency =1/ Period)  1ime —:

Wavelength (Wave number = 1/wavelength): Distance units)
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Fouri er 0s Theorem
Any time series* can be represented as
the sum of sine and cosine components
having the appropriate amplitudes.

* Caveat: The time series must Iinclude
oscillations, but exclude infinite values.

Methodology: Apply the Fourier
Transform to the time series.
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Fourier Transform: analogy with optics

Theory:

White light is separated

Into frequency components
using a glass prism. Different
wavelengths are refracted by
different amounts. Red light
has a longer wavelength than
blue light.

Image: Merganser.math.gvsu.edu
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White light from a Mercury
vapour lamp passed through

a flint glass prism.
Image: en.wikipedia.org/Visible spectrum
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<«——— Power spectrum of output

<«——— Power spectrum of input

Amplitude-ratio spectrum
<«—— Indicates strong amplification
of annual cycle variation.

Phase (difference) spectrum
Indicates difference in timing
of oscillations of the output

series compared to the input.
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