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signal together with the incoming direction Kuik et al.
[1988]. Station 46086 is located in the San Clemente basin,
close to the recording station used by Munk et al. . However,
this station has the great advantage of floating above 2000
meters of water, making the influence of bathimetry at the
receiving station negligible. By contrast, the station used
by Munk et al. was in approximately 100 meters of water,
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Figure 5. Root-mean-square fluctuations in incoming
swell direction measured by a pitch-and-roll buoy, av-
eraged over 18 storms, as a function of swell frequency
f . Error bars are evaluated using the square root of the
number of values in each frequency bin. The dashed-line
is the prediction from the analysis of OSCAR data.
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Figure 6. Significant surface wave height in meters from
the ECMWF ERA reanalysis on October 30st, 2007, at 0
am, represented in polar projection. The thick black line
is sea-ice limit, and solid black lines are constant range
and constant direction from the San Clemente basin buoy.
The red spot indicates the source inferred from swell
recorded at that buoy. It is very close to the region of
maximum wave height.

and refraction by local bathimetry impacted the measured
swell direction.

The buoy provides the spectral intensity in frequency bins
spaced by 5 mHz in the low-frequency range, together with
the average direction of the signal for each one of these bins.
Such a spectrum is recorded every hour. These spectra dis-
play peaks of maximal intensity that shift towards higher
frequencies as time goes on, on a timescale of several days.
Such events correspond to swell coming from distant storms.
They originate from the dispersive propagation of surface
waves: longer waves travel faster, so that the low-frequency
part of the swell reaches the receiver first.

To isolate these swell events, we track the peak frequency
of the low-frequency part of the spectrum: to smoothen out
the discretization from frequency bins, we first spot the low-
frequency maximum in spectral intensity, before performing
a weighted average of this frequency with the frequencies
of the two neighbouring bins, using weights equal to the
spectral intensity in each of the three bins. In figure 4, we
plot the resulting peak frequency f as a function of time,
for a single swell event recorded in November 2007. As first
observed by Barber & Ursell, the peak frequency increases
linearly with time, and using the dispersion relation one can
infer the distance L between the source (the storm) and the
receiver (the buoy) from the slope of the frequency versus
time diagram:

df
dt

=
g

4πL
. (12)

Using a linear fit to the early part of the swell event reported
in figure 4, we find a distance of 86.7 degrees between the
storm and San Clemente basin. The intersection of the fit-
ting line with the f = 0 axis gives the date of birth of the
storm: October 29th 2007, around 11 pm.

The direction of the swell event is given by the mean di-
rection of the incoming swell. The direction measured by
the buoy in the spectral bin of the frequency peak is plotted
as a function of time in the inset of figure 4. It has fluctua-
tions of the order of 10 degrees around a mean value of 204
degrees.
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Figure 7. A mirage: same as figure 6 for the storm
of March 23rd, 2007, at 6 am. The swell recorded at
San Clemente basin station seems to originate from New
Zealand. It is off the region of maximum wave height by
approximately 10◦ in direction.


