do you have a buoy in
your pocket ?

applying Pierson-Moskowitz
model to iPhone-derived wave
spectra.




-, motive: can we obtain characteristics of ocean waves through iPhone

Ay

2 ’;‘ji-;# . accelerometer measurements? what can we tell about ocean wave

= spectra from our 1Phone accelerometer measurements?
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Image Source: http://www.satellitesportsnetwork.com/content.php?content|D=2934



% Measuring Frequency: 10 hz (‘Low’)
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Image Source: Riso National Laboratory
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https://www.raywenderlich.com/35944/trigonometry-for-game-programming-part
-2



Wave Spectral Density (m*f Hz)

Pierson Moskowitz Model 1964

S(@) = Z;fexp(—ﬁ(% )4)

a=28.1x%10",0=0.74, wg = g/U195




PSD of the RMS Acceleration
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PSD of the RMS Acceleration
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Average Region 1 Slope Average Region 2 Slope Average Region 3 Slope

10/29/2017 Open Ocean  12.27
(Near DDP)

10/30/2017 DDP Beach ~ 11.05

10/31/2017 Zumaia 4.44




PSD of the RMS Acceleration
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PSD of the RMS Acceleration
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PSD of the RMS Acceleration
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Google Data SI0, NOAA, U.S. Navy, NGA, GEBCO  44°32'16'N 1°08'50'W 7.2 km
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Region 1 slope is on average more than
double in the open ocean and dune du pilat.

Breaking waves have less developed
spectrums. Breaking filters out the larger
period waves

Seems like weaker winds formed zumaia
waves but actually multi directional waves
converging
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