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�e use of sensors for coastal monitoring is, nowadays, a
very common and widespread practice due to their 	exibility
and capability of providing accurate and heterogeneous
measurements of parameters that characterize the marine
environment, even in the coastal area. Indeed, the capability
of measuring coastal phenomena (waves, currents, plumes,
morphology, etc.) in real time and with high accuracy makes
these sensors extremely useful in improving the compre-
hension of the dynamic evolution of coastal phenomena.
Examples are the proper understanding of the e
ects of severe
weather conditions on the coastal morphodynamics and the
real-time monitoring of the spill of pollutants.

In this theme issue, we have collected a series of works
from international experts in their �eld, which describe
advanced and innovative systems for coastal and riverine
monitoring.

In the past, some signi�cant works have summarized the
state of the art in this �eld [1, 2]. However, the exponential
growth of technology continuously provides new inputs and
challenges towards the use of innovative and more accurate
sensors, motivating the present issue. For the same reason,
we have given main emphasis to the capability of the sensor
technology rather than to the originality of the scienti�c
contribution.

�e paper entitled “Optimal Fair Scheduling in S-TDMA
Sensor Networks for Monitoring River Plumes” proposes a
scheduling procedure to obtain the optimal fair frame at
the gateway of an underwater wireless sensor network to

be used in the monitoring of river plumes. Focus is on
�nding the theoretical maximum throughput by overlapping
the transmissions of the nodes while keeping a balanced
received data rate from each sensor of the network. Optimal
performances are achieved if the gateway is at the center of the
network; these decrease to 70% of the maximum normalized
throughput if the gateway is at the edge of the network.

An investigation about a multifocus color image fusion
algorithm based on nonsubsampled shearlet transform
(NSST) and pulsed coupled neural networks (PCNN) is
carried out in the contribution titled “MultifocusColor Image
Fusion Based on NSST and PCNN.”�e proposed algorithm
is tested over a set of image couples and other, well assessed,
algorithms, known in literature, are employed as benchmark;
the proposed algorithm outperforms the traditional ones in
terms of fusion performance.

�e X-band radar technology has signi�cantly contrib-
uted to providing a new insight in the real-time monitoring
of sea waves, improving the ship navigation safety and the
comprehension ofmedium-scale hydrodynamic phenomena.

�e paper entitled “Visibility of River Plume Fronts with
an X-Band Radar” investigates the opportunity to detect river
plume fronts frommarineX-band radar images. To this aim, a
huge radar dataset acquired close to the mouth of the Tenryu
river, in Japan, has been compared with a number of satellite
and in situ datasets to prove the visibility of plume fronts in
radar acquisitions. In addition, the author provides the results
of a statistical analysis, which involves the “intensity” of river
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plume fronts in radar data, the local wind vector, and the local
water level, to assess the “detectability” of the plume fronts as
function of the environmental conditions.

�e published paper “Application of X-BandWave Radar
for Coastal Dynamic Analysis: Case Test of Bagnara Calabra
(South Tyrrhenian Sea, Italy)” illustrates the applicability of
conventional X-band marine radars to analyse the behaviour
of waves in coastal waters. �e analysis carried out in this
work permits identifying the spatiotemporal evolution of
incoming waves in coastal waters, including the local wave
height, as well as identifying the rip currents as a result of the
analysis. Using a di
erent remote sensing sensor, the paper
“Monitoring Individual Wave Characteristics in the Inner
Surf with a 2-Dimensional Laser Scanner (LiDAR)” shows
the use of a two-dimensional laser scanner (LiDAR), which
operates in the optical domain of the electromagnetic spec-
trum, rather than the X-band, which works in the microwave
range, to derive individual wave features and their temporal
evolution. �e work has been applied in the inner surf and
swash zones of a microtidal beach. Parameters, such as wave
height, wave periods, andwave celerity, are obtainedwith this
technique. �e paper “LG-Mod: A Modi�ed Local Gradient
(LG) Method to Retrieve SAR Sea Surface Wind Directions
in Marine Coastal Areas” applies the Synthetic Aperture
Radar system on board the ESA-Envisat satellite (ASAR)
to derive wind directions in coastal areas. �e proposed
method to retrieve winds is based on the computation of
local gradients over quasilinear and quasiperiodic structures
detected by SAR imagery. �e proposed wind estimation
model is validated against in situ coastal wind measurements
provided by anchored buoys with 63 Envisat ASAR images.

In the paper “GNSS-R Delay-Doppler Map Simulation
Based on the 2004 Sumatra-AndamanTsunami Event,” a new
method for simulating Global Navigation Satellite System-
Re	ectometryDopplermaps is presented to analyse tsunami-
dominant sea surfaces. �e technique uses a Cox and Munk
based model. �e feasibility of Cox and Munk model under
the tsunami scenario is compared withmeasurements having
a correlation coecient of 0.93.�e analysis carried out in the
workmay permit retrieving in the future tsunami parameters
using the techniques explained in the paper. Using di
erent
techniques, the paper “ANewSmallDri�er for ShallowWater
Basins: Application to the Study of Surface Currents in the
Muggia Bay (Italy)” uses Lagrangian dri�ers to analyse sur-
face currents for coastal areas under di
erent meteorological
conditions.�is paper describes a small dri�er prototype that
transmits its GPS location via GSMphone network. From the
trajectories of the dri�ers, the local currents are derived; that
analysis includes additional information, such as the surface
circulation.

�e manuscript “Wave Height Estimation from Ship-
borne X-Band Nautical Radar Images” describes some im-
provements of a shadowing-analysis-based algorithm for the
wave height estimation from X-band radar images acquired
from a radar on a moving ship. �e algorithm involves �rst
the extraction of the shadowed areas from radar images
through an edge detection technique. �en, using the calcu-
lated illumination ratios in local areas, the root mean square
(RMS) surface slope is derived by a curve �tting Smith’s

function. Finally, the signi�cant wave height is estimated
from the RMS surface slope and the average zero-crossing
wave period.

�is theme issue is a good opportunity for the inter-
ested readers to be updated on the most recent results of
the research in the �eld of coastal monitoring achieved
and described by the researchers who contributed to such
research.
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