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Detection of drogue loss events from drifter positioning data 
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ABSTRACT 

Satellite-tracked drifting buoys are useful for sampling sea-surface currents. Standard drifting buoys have drogues 
centred at a depth of 15 m, a fundamental element that guarantees that the direct wind force on the buoy is much 
smaller than the drag on the anchor. When a drifter loses its drogue, it no longer becomes a good tracker of the 
surface currents, hence the relevance of identifying when this happens. Here we propose a spectral-based 
approach to analyse drifter velocity data so as to detect when a drifter loses its drogue without the need of 
concurrent wind data. The method, applied to data obtained during the SPURS 2013 cruise, shows a substantial 
increase in the band-passed velocity energy at the time the drifter loses its drogue, as deduced with an independent 
method that considers the temporal change of the correlation between wind and positioning data. The results are 
very promising, pointing at a new method that can detect drogue loss from a relatively simple analysis of 
positioning data.

INTRODUCTION 

Some studies have related the existence of anomalous 
patterns in drifter velocity, which were supposed to remain 
dragged, to the actual loss of the drogue. Such difficulties in 
proper detection of drogue loss may affect greatly the 
quality of the Global Drifter Program (GDP) data set 
(Grodsky et al. 2011; Rio et al. 2011). In order to solve this 
problem, recent techniques have been added to the quality 
control of the GDP global data (Rio 2012; Lumpkin et al. 
2013). These techniques are based on the analysis of the 
correlation between wind and drifter velocities: when this 
correlation increases abruptly and remains large it is likely 
that the drifter has lost its drogue. The application of this 
method actually removed around 50% of the velocity 
measurements from the GDP global data, improving its 
quality considerably. However the joint analysis of wind 
and drifters trajectory may present difficulties for obtaining 
accurate results in weak-wind areas, such as centres of 
subtropical gyres, because of the low-resolution of the wind 
data products. Further, the method is of no immediate 
application as it requires the availability of simultaneous 
sea-surface wind data. These aspects point at the 
convenience of developing an independent method that may 
be used for the real-time detection of drogue-loss events 
using sole drifter positioning data.

Here we propose a double approach to detect when a single 
drifter losses its drogue. One advantage of this approach is 
that it allows identifying drogue loss events solely from the 
analysis of drifter buoy positioning data, not requiring 
external data such as wind and altimetry data products. 
These methodologies will be applied to a group of 9 drifters 
deployed in the centre of the North Atlantic Subtropical 
Gyre in spring of 2013, as part of the SPURS experiment. 

DATA AND METHODS 

a) Drifter data 

The ICM-SPURS drifters were designed following the 
requirements of the Surface Velocity Program (SVP). The 
main requirement is that the drag area has to be large 
enough such as to reduce the wind slippage to only 0.1% for 
winds up to 10-m/s. Drifter positions time series (latitude 
and longitude) are in WGS84 coordinates, obtained via the 
Argos positioning system. The positions were interpolated 
to six-hour intervals using an ordinary kriging technique.

b) Wind data 

Surface 10-m wind module and direction are obtained from 
the Global Mean Wind Field produced by CERSAT 
(http://cersat.ifremer.fr/). The wind velocity values are 
linearly interpolated at the drifter locations. 

c) Filtered velocity 

We apply several filters to the drifter-inferred velocities, as 
follows: high-pass motions correspond to periods shorter 
than 1.5 times the inertial period, band-pass motions have 
periods between 1.5 times the inertial period and 10 days, 
and low-pass motions have periods longer than 10 days. 
After applying these filters, we end up with three velocity 
time series that can be analysed for energy content. 

d) Wavelet analysis

We use the continuous wavelet transform (CWT) in order to 
assess the time evolution of the spectral decomposition of 
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the velocity field (Torrence and Compo, 1998). The CWT 
analysis is carried out to three time series (low, band and 
high) of drifter velocities.

Further, we define the cross-wavelet transform (XWT) 
between surface currents and winds as Wuw = Wu Wwi, where 
Wu and Ww respectively are the CWT of the drifter velocity 
and wind time series, and i denotes the complex conjugate. 
The local cross wavelet power spectrum is given by  |Wuw| 
and the complex argument, arg(Wuw), is the local relative 
phase between the two time series in time frequency space 
(Grinsted et al., 2004).

RESULTS AND DISCUSSION 

The hypothesis underlying our analysis is that, after losing 
its drogue, a drifter will closely respond to the variations in 
wind intensity. Since most of the energy of the wind lies at 
time scales of a few days – the synoptic-wind time scale – 
we expect the band-pass velocity time series will display 
major changes in behaviour, to be reflected both in the CWT 
and XWT time series.

Fig. 1. Normalized (in %) (top panels) cross-wavelet and 
(bottom panels) continuous wavelet transforms for nine 
ICM-SPURS buoys in the band-passed frequency (1.5 times 
the inertial frequency to 10 days). The blue and black lines 
respectively show the 10- and 100-day moving average 

values; the vertical-dashed red line indicates the drogue-loss 
event.
The XWT is our reference time series and we will explore 
under what circumstances the CWT behaves analogously. 
For the XWT, we only consider the energy that is phase-
locked (values close to zero) as given by the complex 
argument of Wuw. To determine the time when the drifter 
loses its drogue, we use the following joint criterion: (a) the 
XWT energy increases over 50% its previous background 
value, (b) during a sufficiently long time period, with (c) a 
correlation between both time series remaining always 
above 0.1%.

When applied to all nine drifters, the band-passed XWT and 
CWT display similar patterns (Fig. 1). This corroborates the 
existence of a direct relation between the fluctuations of 
local winds and the non-drogue drifter velocities at sub-
inertial periods until 10 days, confirming that (at least for 
subtropical latitudes) a major response of the drifters to the 
wind is located in the synoptic wind frequency. Our results 
point at the CWT analysis as a useful tool to detect drogue-
loss events, not requiring the use of concurrent wind or 
altimetry data.
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