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The Project

Research.

The Radars

Three radar sites were installed along the
Italian coast south of the Po River delta. The
northernmost site located on the delta (Faro di
Goro, Goro) includes a linear array of 16
antennas (beam-forming), whereas the
intermediate (Punta Marina, Ravenna) and the
southernmost (Monte San Bartolo, Pesaro) sites
consist of 4 antennas installed in a square
pattern (direction-finding). The HF radars used
are  WERA systems manufactured by Helzel
Messtechnik in Kaltenkirchen, Germany in
collaboration with the University of Hamburg.
They are operated near 16 MHz in both beam-
forming and direction-finding modes.

High-Frequency Coastal Radars
In Northern Adriatic

As part of the DOLCEVITA program high frequency (HF)
Northern Adriatic Sea starting in September 2002 to mc
areas of the Northern Adriatic for more than a year. Th
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The Real-time Graphics

Several graphics including
Doppler spectra and maps of
radial currents and of surface
currents are produced at hourly
intervals and are posted in
near-real time on a dedicated
web site:

http://doga.ogs.trieste.it/doga/sire/c




2002-2004

coastal radars were installed in the
nitor the surface circulation in most
 radar project was sponsored by the
Viinistry of Education, University and

iTHERN ADRIATIC SEA

lolcevita/radar.html

The Results

For each radar, radial currents are obtained from the Doppler shift of Bragg-lines
in the spectrum data. Maps of radial currents are produced at intervals ranging
between 20 minutes and one hour. These radial maps are combined to produce
maps of the surface currents on a uniform grid with 2-3 km spacing. Radar-
inferred surface currents can be overlaid on maps of sea surface temperature and
chlorophyll to describe the near-surface dynamics. The radar data include
information about surface currents at a variety of scales, from tides to the
seasonal signal. Surface wave parameters (peak direction and significant wave
height) can also be extracted from the data of some of the radars.
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The Applications

The potential of the HF coastal radar
technology  for  non-scientific
applications is significant, especially
for operational marine activities.
Graphical representations (current

maps, etc.) and summaries of the
::"'-':m SRETTTE— '“w « | radar data can be made available in
“;. T]'{'I real time through a dedicated web

page to many end-users including the
coast guards and other agencies to
assist search and rescue operations,
aid oil spill trajectory predictions,
and contribute to pollution discharge
studies. These instruments, being
over-the-horizon radars, also have
potentials for tracking ships and low-
flying aircrafts up to a distance of
100 km, beyond that of existing
microwave radars.




Remote Sensing Group, Department of Oceanography, OGS

The Remote Sensing Group (Sistemi Remoti - SIRE) was created in April 2002 to organize and develop research activities
related to remote sensing techniques, including satellite remote sensing, HF coastal radars, Lagrangian systems and
seismological monitoring. The main research activities of the SIRE Group include, but are not limited to,: (1) The
acquisition, near-real processing, web posting and archiving of remote sensing, Lagrangian and seismological data; (2)
Basic and operational research in coastal and open seas using data based on remote sensing and Lagrangian systems;
and (3) The development and improvement of remote sensing algorithms and techniques; (4) The technological
development of new Lagrangian systems. In particular, the SIRE Group is responsible for the European project
MFSTEP/MEDARGO in which autonomous profilers will be deployed to measure, throughout the Mediterranean Sea, the
temperature and salinity in the water column and currents at intermediate depths. These data will be assimilated in
quasi-real time into forescating models of the Mediterranean. In collaboration with Italian and international scientists,
studies on the surface circulation of the Adriatic (as part of the DOLCEVITA project), the Tyrrhenian and the Black Seas
are in progress. The SIRE Group is also involved in studies of the optical properties of seawater. Optical measurements
taken in the Gulf of Trieste and in other regions of the Adriatic Sea allow a better interpretation of satellite ocean color
data.

Satellite Oceanography Laboratory, University of Hawaii

The Satellite Oceanography Laboratory was created in 1990, to develop oceanographic research programs based on
remotely sensed parameters. From 1990 to 2000, it operated a receiving station for the NOAA satellites, and produced
daily map of sea surface temperature over the central pacific. In 1994, it was responsible for the deployement of more
than 100 satellite-tracked drifting buoys in the central pacific. Remote sensing focus shifted from 1994 to 2000 on
synthetic aperture radars, using the NASA DC-8 airborne SAR, Radarsat, ERS-2, ENVISAT and the Shuttle Imaging Radar.
In 1998, the satellite oceanography laboratory developed in collaboration with the University of Hamburg a new
generation of phased array high frequency radars for mapping coastal current, and is in the process of developing buoy-
mounted and ship-mounted versions of the radars.

The DOLCEVITA Project in the Northern Adriatic Sea

DOLCEVITA (Dynamics of Localized Currents and Eddy Variability in the Adriatic) is an international project focusing on
the Adriatic Sea sponsored by the Office of Naval Research (ONR). The projects spans between October 2001 and
September 2004, but its experimental phase was mostly concentrated in the September 2002 — June 2003 time period.
DOLCEVITA involves several oceanographers, both experimentalists and modelers, of the United States and Europe. The
main scientific objective of the DOLCEVITA project is to quantify the kinematic and dynamic properties of the mesoscale
circulation in the Northern Adriatic and study the effects of forcing by winds and river run-offs. The monitoring of
surface currents by means of HF coastal radars is an important experimental component of the project.
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