STRING : A new drifter for HF radar Validation
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Introduction

High-Frequency radars (HFR) are an
effective mean of remotely monitoring
sea-surface currents, based on
recording the Doppler-shift of radio-
waves backscattered on the sea
surface. The most common surface
drifter used for validation is the CODE-
type drifter [1].

However the difference between the
HFR and the drifter velocities can be
significant in the presence of shear.

Drifter Design

The net forcing acting on a drifter in the presence of shear

in the upr())er 1m thick layer is :

F=p,C,J L,(2)(U(2)-U,) dz£p, CyU(2) A, (U, ~U,)
,Where E!(z) is the width of the sail at depth z from the
surface. Then, the drifter's speed that minimizes F is:

0
UD:ALSJ’ U(z)L(z)dz+eU,,

+- depending on the direction, p_ and p_: the densities of sea water and air,
C. °and C, ° : the drag coefficients of the subsurface and of the exposed to
the wind part of the drifter, A and A : the areas of the corresponding
drifters' parts. U(z): the velocity field from surface to depth z, eUw windage.

The drogue sail shape that
makes the drifter's speed an exponentially-weighted
average was designed so that L (z)=L (0)e’” and the
total sail area was kept identical to the CODE drifters’.
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Preliminary Results

. 0 Dashed lines : .i I
_ Synthetic drifter ; \ - © - synth-str—def
UC_B f U(Z) dz current speed by CODE ss705-tracks based on - s~ | "\ —— codez Figure2. The trajectories of the true drifters (solid line),
D 9 ; U CODE (red), STRING (blue) together with the synthetic
U =2k [ u(2)e**dz [2], current speed | L L trajectories (dashed line) for CODE (red), STRING
HE _J;, ( ) , \‘“/ ! synthetic code & code NI (blue) and STRING-deformed (green). The synthetic
. 45.7 “ ' <vnthetic strin -V— trajectories are based on the Aquadopp drifter track
by HFR, '_“3 the wavenumber of the resonant ~r-— '.'6 : :ring defmmjd <7 7 (magenta solid line) plus the theoretical properly
sea-scattering waves. b N | 4 weighted relative motion of the upper layer.
In this work we propose a new design of el " '/
exponentially-shaped sall_s for the - s The synthetic drifter velocities were calculated
drogues of CODE-based drifters, so that o use}r Solid lines: for each kind of drifter including the true-
the HFR'derived VQIOCitieS and the drifter' 89" subsurface True drifter tracks deformed STRING . . 0
ifi I Aquadopp drifter _
based velocities can be directly roopopp U yuireic = U aqgpprifr* 75 [ U, aa,L(2)dz
comparable, regarding the way of Theoretical L b
ticall ina th locitv field oroperly weighted | Where L(z) = 1 for CODE and L(z)=e’* for
vertica averadin e VeloCl 1e1d. 45685 y wel
y ging y relative motion of STRING. For the deformed STRING the
the upper layer L L L 1 estimation of L(z) was based on its deformed
| | ~ longitude | | shape.
Three experiment were conducted so far:
Gargano, ltaly November 2013
Lemnos, Greece October 2014 |
Trieste, Italy November 2013, presented here Figure 3. On the upper
panel is the velocity
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Conclusions

> The STRING drifter behaves identically to
CODE in the absence of velocity shear.

> Significantly different velocities can be
expected in the presence of velocity shear.

> The use of an upward looking ADCP can
contribute to the validation of drifter's

behavior.
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Figure1l. The presence of velocity shear during the
Trieste experiment as measured by an upward looking

Aquadopp ADCP attached on a subsurface drifter. The fjjeste experiment. We also wish to thank CNR-ISMAR u.o.s. La Spezia & Lesina,
STRING drifter was deformed once deployed in the water |t51y (collaboration funded by RITMARE and SSD Pesca projects). Finally this work
due to its long sail antenna. This resulted to a deviation was held in the framework of the project "Specifically Targeted for Radars
of the deployed STRING drifters from theoretical INnovative Gauge (STRING)", funded by the Greek-French collaboration program
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