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Significant Wave Height (Hs)

average height of the highest one-third waves 
in a wave spectrum



Ocean Significant Wave Heights 

Radar Altimetry Tutorial 
Merged all Satellite 

(CNES, ESA, NASA, 
NOAA, US NAVY)
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• Mean

• Stand Deviation

• Coefficient  of 
variation

• Skewness

• Kurtosis



Mean Significant Wave Height



Standard Deviation



Skewness



Kurtosis



Two Parameter Weibull Distribution 
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Weibull Distribution 

Γ Gamma Function
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Kurt Skew

• Since 

Skew = f1(b),  Kurt = f2(b)

Kurt = F(Skew)



Kernel Density Estimates of Joint 
PDF of Kurtosis and Skewness 

(Red Curve Weibull Distribution)



Seasonal Variation (2008) in North  Atlantic

0.921.262.111.875.561.450.793.581.561.910.980.89Kurtosis

1.071.091.371.251.560.740.541.270.931.191.071.03Skewness

0.510.470.520.490.460.430.390.440.440.480.510.50

Coef. of
Variation

1.401.091.150.880.710.630.610.730.981.211.381.44Std

2.752.332.211.781.561.461.551.672.242.542.712.87Mean

7.746.297.215.486.054.364.006.457.278.378.157.89Range
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Statistical
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Weibull - January 2008
Probability Density Function

Histogram Weibull
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Weibull - April 2008
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Probability Density Function

Histogram Weibull
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Weibull – July  2008
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Probability Density Function

Histogram Weibull
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Weibull - October 2008
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Conclusions

• The Weibull distribution
provides a reasonable empirical 
approximation to the PDF of the 
significant wave heights for the 
global oceans.


